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Contract tree farming and smallholders: 

Drivers of adoption in Thailand 

Abstract

Contract tree farming is a form of partnership between smallholders and forestry companies in 

which smallholders are largely responsible for growing trees, with forestry companies 

providing incentives such as improved planting materials and free technical advice, and 

guaranteeing purchase of wood at the end of the rotation. Contract tree farming by 

smallholders is of increasing importance to forest industries in many countries, paralleling the 

rise in contract farming of other crops. Contract tree farming is focused on developing and 

emerging economies in the tropics, where tree plantations have a comparative advantage, and 

where many smallholders are seeking to enhance their livelihood. However, there are also 

long-standing concerns about the impacts of contract farming on adopters’ livelihoods: the 

main criticisms of contract farming are the power imbalances between companies and 

smallholders, especially smallholders’ poor bargaining position. This thesis focuses on 

contract tree farming from the smallholders’ perspective, and addresses the limited 

understanding of what the drivers of adoption of contract tree growing by smallholders, based 

on a Thai case study.

Contract tree farming has become important for both smallholders and forest industries in 

Thailand, where contract farming for agricultural crops is well-established. In Thailand, about 

336,000 hectares of eucalypts are under contractual arrangements (70 per cent of the total 

eucalypt area). Eucalypt (Eucalyptus spp.) tree farming, both under and outside of contracts 

with pulp and paper companies, is currently a source of income for many smallholders and 

critical to the resource supply of the companies. In the Thai context, a smallholder is defined 

as one who has access to less than 100 rai (16 hectares) of land. Three large pulp and paper 

companies and at least 60,000 smallholders are engaged in contract eucalypt tree farming in 

Thailand.

This research aims to provide a comprehensive analysis of the adoption of contract tree 

farming by Thai smallholders. The theoretical frameworks of economic theory, diffusion of 

innovation theory and livelihood theory provided the basis for the study, and both qualitative 

and quantitative methods were employed. A suite of 19 hypotheses were formulated from the 

theoretical and empirical literature, and tested with primary data collected in the field. From 

January to March 2008, over 800 eucalypt tree growers and non-tree growers were randomly 

selected and surveyed in four different regions of Thailand, using door-to-door household
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survey. The mean landholding size of the sample data was 4.3 hectares. Focus groups and key 

informant interviews were also used to gain in-depth understanding of the issues. The 

combination of quantitative and qualitative data increased the reliability of information. A 

logit analysis corroborated hypotheses about the drivers of adoption. Qualitative analyses were 

used to inform interpretation of the quantitative results and shed light on the role of contract 

eucalypt tree farming in smallholders’ livelihood.

This thesis demonstrates that the adoption of eucalypt tree farming by Thai smallholders is 

enhanced by availability and suitability of land. Adoption of eucalypt tree growing is also 

correlated with innovation attributes: because it is a relatively new activity for smallholders, 

their perceptions rely in particular on compatibility with past experiences, complexity, 

trialability, observability, and stages of the innovation-decision process. In addition, 

perception of land tenure security matters in the adoption of tree growing, but holding a formal 

land tenure document does not. Adoption of eucalypt tree farming in Thailand is not part of a 

land-use intensification strategy. Instead, eucalypts are used as an alternative crop for low 

productivity land, on which eucalypts are the most profitable crop. Eucalypt tree farming also 

gives smallholders an opportunity to diversify their income. In addition, this alternative land 

use has the advantage of requiring low labour inputs between planting and harvest. This is 

particularly advantageous for many tree growers who have off-farm income or rely on hired 

labour for farming their land.

The adoption of contracts for tree farming is enhanced by: size of landholding (explained by 

economies of scale in adopting a contract), previous experience with contract agriculture, 

extension work conducted by contracting companies and especially company change agents' 

visits to the farms and collection of information. There was no evidence that contracts 

increased profit made from tree growing.

The use of a theoretical framework combining economic, diffusion of innovation and 

livelihood theories was successful. The only factors that were not well predicted by this 

framework included the importance of the negative perceptions of eucalypts and the 

economies of scales in contracts.

The analysis reveals that forestry companies should focus on extension in order to attract more 

smallholders to eucalypt tree farming. Extension needs to be supported by applied research 

into eucalypt tree farming, such as in tree improvement, site selection, and soil management 

within the context of sustainable land use. Governments could assist the realisation of more 

sustainable outcomes by establishing programs which help smallholders assess and monitor 

the suitability of land for planting. This research suggests that the provision of information and 

technical advice, and some assistance for smallholders to organise themselves into 

associations, would facilitate contract tree farming.
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1 Introduction

1.1 The issue

According to many experts, smallholders are increasingly being contracted by the forest 

industry for tree fanning (Cossalter and Pye-Smith, 2003; Evans and Turnbull, 2004).' The 

most popular arrangement is known as the ‘outgrower scheme’ or ‘contract tree farming’. It 

implies that smallholders are largely responsible for the wood production, with the company 

guaranteeing purchase of the product (Desmond and Race, 2000). This type of contractual 

arrangement was first established for the production of agricultural crops. In agriculture, the 

benefits of contract farming for smallholders are widely debated. It has been supported by 

many state and private companies, and by third parties such as development banks or lending 

agencies, which advocate contract farming to help build partnerships between smallholders 

and the private sector and increase the transfer of technology, innovation and market growth 

(Little and Watts, 1994). The main criticisms of contract farming are the power imbalances 

between companies and farmers, the risks for farmers and the threats to social justice (Key and 

Runsten, 1999; Clapp, 1994; Little and Watts, 1994; Wilson, 1986). For instance, 

specialisation in the contracted crop and consequently high dependence on it decreases 

smallholders’ bargaining power (Section 3.2.1) (Key and Runsten, 1999; Warning and Key, 

2002; Singh, 2002). In the context of increasing interest in contract tree farming globally, it is 

helpful to undertake a detailed analysis of the issues related to its adoption.

1.2 Context

Theoretical studies argue that smallholders’ survival and prosperity rely on a range of activities 

that constitute their livelihood strategies (for instance, Ellis, 2000). Natural resource-based 

activities include collection or gathering, food cultivation, non-food cultivation, livestock 

keeping and pastoralism, and non-farm activities (Ellis, 2000). Dixon et al. (2001) have 

identified the main livelihood strategies in a book on farming systems and poverty 

commissioned by the Food and Agriculture Organization (FAO) and the World Bank:

In broad terms, there are five main farm household strategies to improve livelihoods. These can be 
summarised as: intensification of existing production patterns; diversification of production and 
processing; expanded farm or herd size; increased off-farm income, both agricultural and non- 
agricultural; and a complete exit from the agricultural sector within a particular farming system 
(Dixon et al., 2001:13).

1 Much information in this chapter and Chapter Two is sourced from Cossalter and Pye-Smith’s report 
(2003) on the state of fast-wood plantations, which was subject to extensive expert review and is widely 
regarded as a definitive overview of the status of fast-growing tree plantations.
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These strategic options are not mutually exclusive and any particular smallholder often pursues 

a range of strategies. Theoretical and empirical evidence suggests that the most common 

government policies influencing smallholders’ choice of livelihood strategies include pricing 

policies (both for inputs and products), land and input distribution policy (for example, supply 

of fertiliser, improved plants), input subsidies, and markets and marketing policies. An 

example is the change toward long-term agricultural practices following Vietnam land 

distribution policy in the late 1980s (Thi Hao and Savolainen, 2004).

Over 1.2 billion people in developing countries obtain income and maintain agricultural 

productivity from open woodlands or agroforestry farming systems (World Bank, 2003). 

Forest- and tree-based activities are a significant contributor to livelihoods in many of these 

countries and development agencies, such as FAO, seek to maximise their contribution:

Forest landscape restoration [...] involves practical approaches that do not try to re-establish the 
pristine forests of the past. Rather, the goal is to adopt holistic approaches that restore the functions 
of forests and trees and enhance their contribution to sustainable livelihoods and land uses (FAO, 
2007:76).

A growing number of smallholders are playing an important role in the management of 

woodlots and, in several countries, small-scale farms have become important sources of wood 

supplies (Cossalter and Pye-Smith, 2003). This evolution has opened up a range of forest 

activities and marketing strategies for the production and consumption of wood by 

smallholders:

• Use of naturally grown wood for subsistence consumption; Use of naturally grown wood 

partly for subsistence consumption and partly for sale in the local, national and regional 

markets;

• Use of naturally grown wood in local, national and global markets; and

• Production of wood (especially through planted forests) for local, regional and global 

markets and own use.

Historically, most wood produced from farms was used primarily for subsistence consumption 

and only a small proportion was traded or used for processing. This situation is changing, with 

technical and market changes resulting in increasing demand for smaller-diameter and lower- 

quality wood grown on faster rotations (Cossalter and Pye-Smith, 2003).

Tree farming can take different forms and market opportunities dictate the form and product 

that is more likely to be the best option to improve livelihoods. In the case of industrial 

pulpwood, some experts are convinced of the following:
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Main opportunities for small-scale farmers will be found in densely settled, forest-scarce countries 
with large pulp and paper or engineered wood industry, and limited foreign exchange; fanners 
located near pulp mills; humid/sub-humid areas. Among the different business models, outgrower 
arrangements (industry assists farmers to establish and manage pulpwood plantations in guaranteed 
supply contracts) have the highest potential to raise incomes (Scherr et al., 2002:17).

Tree farming is increasingly carried out in partnership with the forest industry and more 

specifically under contract. These partnerships are formalised through a variety of contracts, 

with varying parties and terms. Consequently, the term ‘sponsor’ has been used (for example 

Eaton and Shepherd, 2001) to describe the non-smallholder parties. Examples of sponsors 

include state and development agencies, private and public plantations, private corporate 

sectors, entrepreneurs, small companies and farmer cooperatives.

Tree farming and contract tree farming are strategies available to landowners for improving 

livelihoods, but whether they will be followed depends on how they compare—against a range 

of criteria such as resource inputs, returns, and land use requirements—with other options to 

improve smallholders’ livelihoods. Such comparisons are based on imperfect information, 

individual perceptions and information evaluation in general. Who provides the information is 

important because each person makes an assessment of the accuracy of the information based 

on the position of the informant within an intricate web of social networks, and his/her 

personal relationship of trust with the informant. While contracting companies face transaction 

costs of working with many .vma//holders, smallholders face transactions costs of shifting land 

use.

Although at a global level there is strong policy support from national governments to increase 

the area of trees on farmland, contract tree farming suffers from environmental issues 

associated with the establishment of large areas of monoculture tree plantations such as 

eucalypts grown for industrial pulpwood.

1.3 Purpose of the research

As noted above, there are many proponents—including development agencies as well as 

forestry companies—of tree-growing partnerships, but very few studies have been able to 

indicate where, how and under what conditions smallholders will adopt contract tree farming. 

This research investigates the relationships between smallholders and contract tree farming, 

focusing on the adoption of contract tree farming by smallholders. The study addresses the 

following question: What factors promote adoption of contract tree farming? The following 

chapter will clearly detail why that question is addressed.

The study is focused on smallholders’ perspectives on contract tree growing, and on how 

contract tree farming might be shaped—from both a company’s and a public policy 

perspective—to deliver benefits to smallholders. Sponsors are typically seeking to increase
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smallholder participation in long-term partnerships for tree farming. In order to do this, the 

industry needs to understand smallholders’ interests and their reasons to adopt or reject 

partnerships. Thus, outcomes of this study will assist the forest industry in identifying 

incentive mechanisms which attract smallholders to adopt contract tree farming as a vehicle for 

tree growing. A related benefit is that the development of more successful contract tree 

farming arrangements may help improve the image of both individual companies and the forest 

industry as a whole.

From a public policy perspective, it is desirable that policy makers—especially those in 

developing and emerging countries where contract tree farming is being promoted—gain a 

more detailed understanding of smallholders’ perspectives on contract tree farming, to inform 

design and improvement of policies. Policies can target smallholders or companies and they 

can take many different forms (for example supportive through subsidies or regulatory through 

regulations). Policy support appears crucial for both smallholders and companies in the tree

contracting sector. For instance, the Center for International Forestry Research (CIFOR) 

(2006) points out the need for government intervention in the case of intensively managed 

eucalypt plantations in China, and Sunderlin et al. (2005) explain why government 

intervention is likely to be necessary to protect the poor against the negative impacts of trade 

liberalisation:

Market deregulation and liberalization can favor the forest-based poverty alleviation in two ways: 
First, it can be a force behind eliminating regulations that have prevented growing trees on farms. 
[...] Second, it can lead to reform of forestry marketing regulations that have tended to 
discriminate against small producers. However, trade liberalization does not always favor the 
interests o f the poor, and government monopolies can easily be replaced by private ones. Thus, 
there is still a need for government intervention to protect vulnerable people against these negative 
effects (Sunderlin et al., 2005:1393).

Practical considerations within the context of PhD research meant that the research was best 

conducted as a case study, as described in the following section.

1.4 Methodology

The research question is: ‘What factors promote adoption of contract tree farming?’ Three key 

theories were selected for their capacity to explain the adoption of a new activity and therefore 

to provide a stronger theoretical basis for this analysis of contract tree farming: economic 

theory, diffusion of innovation theory and livelihood theory. The fact that smallholders are 

often new to contract tree farming leads toward extension theories and especially diffusion of 

innovation, while the choice of livelihood theory was guided by the literature on contract tree 

farming. The choice of the above theories was also underpinned by the potential for these 

theories to complement each other. Hypotheses were formulated on the basis of previous 

findings under these three theories.
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To analyse the potential drivers o f the adoption o f contract tree farming and explore for new 

drivers, Thailand was selected for a comprehensive case study, on the basis o f both a review of 

published literature and information from companies and interested parties. Thailand was a 

suitable case study country for a number o f reasons. Firstly, contracted and non-contracted 

growing o f eucalypts (.Eucalyptus spp.) by smallholders is the only, or the major, source of 

resource supply for some large forestry companies. Smallholder contract tree farming has been 

extensively promoted and adopted over the past twenty years. Asia is the region o f the world 

with the fastest growth in plantation forestry (Del Lungo et al., 2006). Many national 

governments in the tropics seek to promote private-sector investment in plantations and forest 

industries because rates o f wood production are higher than in temperate plantations (Guizol 

and Cossalter, 2000) and contract tree farming has been increasing in Southeast Asia (Barney, 

2004). Secondly, there have been a number o f policy changes in Thailand in recent years that 

have had substantial impact on the behaviour of smallholders and how they allocate the land to 

various uses. There have also been market changes; for example, the price o f eucalypt wood 

has increased and decreased (from a low farm gate price of 750 in 1996 to 1,100 baht/green 

tonne2 in early 2008 and back to a low price of 700 at the end o f 2008 and 780 in June 2009) 

and Thai domestic prices o f alternative crops such as cassava and com have fluctuated a lot 

(for example, com has increased overall but with three major highs in 1993, 1998 and 2003) 

(FAO, 2009). Global increases in wages and increase in input prices (FAO, 2009) could make 

growing eucalypts more profitable for Thai smallholders than growing alternative agricultural 

crops. Thirdly, there is a clear imbalance evident in the literature in the representation of 

countries where previous case studies o f contract tree farming schemes have been conducted. 

Thailand has been less well studied than other countries that have a long history of research on 

forestry partnerships, such as Indonesia and India (presented in Chapter Two). Finally, lessons 

learnt in Thailand can be transferred to similar contexts such as Lao PDR, where contract tree 

growing is also increasing:

In recent years, smallholder rubber and smallholder eucalypts have become extremely profitable 
land use alternatives in NE Thailand in response to strong regional markets and plantings have 
expanded accordingly. The emergence of this tree based rural investment is of interest to Lao 
stakeholders as rubber and eucalypt plantings are set to rise dramatically (Midgley, 2006:115).

Each hypothesis suggests a factor that will be important in explaining the adoption decision. 

Some o f these hypotheses will be re-framed in terms o f the impact o f the decision, if the cause 

is less likely to be observable than the effect. The study o f the local context also dictated the 

choice o f the measurement o f the specific variables used to test the hypotheses.

2 US$1 = 34.05 baht, 29/09/2008.
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The methodology was designed to be applied flexibly to allow for the discovery of adoption 

drivers of contract tree farming not considered in past research. A mix of qualitative and 

quantitative approaches was selected to test the hypotheses because qualitative data can enrich 

the analysis of the results, including those that do not support the hypotheses proposed. 

Primary data were collected from a survey of more than 800 smallholders, representing both 

eucalypt growers and non-growers, and growers who had entered into contracts and those who 

had not, in four regions of Thailand. Household survey, focus groups and key informant 

interviews were conducted. The main methodological feature of the data collection was the 

conduct of semi-structured interviews, in which smallholders described in their own words the 

reasons for deciding whether to adopt contract tree farming and the economic impact this had 

had. Based on the Thai context, smallholders were defined as holders of less than 100 rai (16 

hectares). A random sampling approach was used. Statistical and qualitative analyses, 

including the calculation of Net Present Value, were used for the analysis. The variables 

identified to test each of the 19 hypotheses were presented. Both qualitative and quantitative 

data were collected and used to test the hypotheses. The adoption and impact data were 

collected and analysed, and their limitations explained.

1.5 Outline of the thesis

Chapter Two provides an overall understanding of the forest industry’s perspective on contract 

tree farming. In Chapter Two, the strengths and limitations of the literature on contract tree 

farming are identified. The gaps detected lead to the formulation of the research question. The 

chapter also explores the importance of contract tree framing from the forest industry’s 

perspective, the different options available to the industry, and the reasons for the industry to 

set up tree-growing partnerships.

Based on a review of agricultural and forestry literature, Chapter Three seeks to identify the 

potential drivers of the adoption of contract tree farming by smallholders. It reviews existing 

theories that explain adoption behaviour and their suitability for the analysis of the adoption of 

contract tree farming. The empirical literature on tree farming and contracts for tree farming is 

revised to identify the key issues concerning the adoption of contract tree farming, and the 

thesis uses these theories to develop hypotheses for this study.

Chapter Four discusses contract farming for eucalypts in Thailand. It provides information 

about the field study sites. This information is used in the following chapters to develop 

hypotheses and a methodology in a way that is suitable to the local context. The chapter 

reviews the literature on adoption of eucalypts in Thailand, and it considers the origin of 

contract farming in Thai agriculture and forestry. It discusses the companies’ interest in 

contract tree farming and identifies the main contracting companies in Thailand and their 

characteristics. It reviews the rights and duties of both parties involved in a contract tree 
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farming scheme. Land tenure issues and the potential returns of eucalypts compared to 

alternative crops such as rice, sugarcane and cassava are considered.

The literature review conducted in Chapter Three led to the identification of appropriate 

theories to analyse the adoption of contract tree farming and develop hypotheses. Not all 

eucalypt tree growers are contracted, and the factors driving the adoption of contracts differ 

from the factors driving the adoption of eucalypt tree farming. Hypotheses that were developed 

refer both to the adoption of tree farming and to the adoption of contracts for tree farming. 

These hypotheses need to be tested in order to answer the research question: ‘What factors 

promote adoption of contract tree farming?’ Chapter Five presents the research methods used 

to analyse the adoption of contract tree farming. Chapter Six reports the results of the analysis 

of the drivers of the adoption of tree growing and of contracts for tree farming in Thailand and 

discusses the findings.

Conclusions are drawn in Chapter Seven. The chapter discusses the results relevant to the 

research question. It considers the implications of the results for policy and practice, both in 

Thailand and more generally, and makes recommendations for forest industry managers and 

policy makers. It also suggests directions for further research.
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2 Forest industry, smallholders and contract tree 

farming

2.1 Introduction

Productive forest plantations increased by 2.5 million hectares between 2000 and 2005 (FAO, 

2007). This increase shows that forest plantations are likely to account for a larger share of the 

volume of wood harvested in the future (FAO, 2007). Planted forests cover almost 300 million 

hectares or seven per cent of the world’s forest area and they provide more than half of the 

industrial wood produced (FAO, 2006). According to experts, they are expected to increase 

both in terms of area covered and wood produced (FAO, 2006). This expected increase is due 

to the growing demand for timber and the depletion of wood from natural forests (The Forest 

Dialogue, 2008; Guizol and Cossalter, 2000). On one hand, population growth and the 

increasing per capita consumption of wood and wood-based products has resulted in an ever- 

increasing demand for wood (Mery et al., 2005; Cossalter and Pye-Smith, 2003). Fast-wood 

plantations are needed to supply large quantities of fresh fibre for the paper industry as 

recycling of waste paper will not be enough to meet the demand (Cossalter and Pye-Smith, 

2003). On the other hand, there has been a shift in wood production from natural forests to 

forest plantations over the last decade (Mery et al., 2005). Wood supply from natural forests is 

declining as a response to the pressure to reduce logging of natural forests (Cossalter and Pye- 

Smith, 2003) and an increase in the designation of public forests as protected areas (White and 

Martin, 2002). Moreover, technology changes and investment patterns are now favouring the 

use of plantation wood over natural forests (Mayers, 2006; Cossalter and Pye-Smith, 2003). 

They also favour short-term rotations over longer ones (Mayers, 2006). The global area of 

industrial forest plantations is around 103.3 million hectares and could reach 234 million 

hectares by 2050 (FAO, 2000). Amongst these industrial forest plantations, short-term rotation 

areas represent approximately 13 million hectares (12.5 per cent), and increase annually by 0.8 

to 1.2 million hectares (Cossalter and Pye-Smith, 2003).

Suitable plantation land has become a scarce resource and smallholders are therefore in a good 

position to sell their land or grow trees (Cossalter and Pye-Smith, 2003). Where limited land 

rights do not allow smallholders to sell their land, tree farming may be a more viable 

alternative.3 Until 2008, agricultural transition had made tree farming appealing for 

smallholders because agricultural cropping had become uneconomical through declining 

agricultural prices (McKinnon, 2000), competition from subsidised imports (Martin, 1999) and

There is a potential issue here regarding the possible downsides of individual land sales for longer- 
term community-based livelihoods. Limited local land rights also leave the possibility open for land 
grabbing in poorly regulated developing countries, especially in the context o f a ‘boom crop’.



increasing labour costs (Sanmugnathan et al., 2000). This had made agricultural land available 

for tree farming, which is relatively less labour- and investment-intensive. In 2008, demand for 

biofuel and high oil prices generated a shortage of food production and a drastic increase in 

agricultural commodity prices for consumers (FAO, 2009). However, price increases have not 

necessarily been transferred to smallholder fanners in developing countries and, since input 

prices have also increased, smallholder profits from agriculture have not improved (FAO, 

2009). Therefore, although prices have increased, smallholders still find agricultural cropping 

uneconomical and may be attracted by tree growing. The major difference between this crisis 

and the previous one is that is it is caused by demand factors (and especially for biofuel, for 

instance maize for ethanol), and that high agricultural commodity prices are expected to 

continue for several years (FAO, 2009).

Overall, the demand for biofuel has a positive impact on tree growing where plantations of oil 

palm,4 Acacia mangium and other energy plantations are established. Thailand subsidises the 

use of biodiesel in order to reduce its oil imports and plans to use eight times more biodiesel in 

2012 than it did in 2007 (Siriwardhana et al., 2009). Oil palm and Jatropha are the two main 

oilseed crops. In Thailand, the increased use of biodiesel is driving the establishment of large 

areas of oil palm trees that are managed by smallholders. The area of oil palm trees has 

increased from 440,000 hectares in 2005 to 470,000 hectares in 2006 and 510,000 hectares in 

2007 (especially in Krabi province), and the Government of Thailand plans to have 1.6 million 

hectares by 2023 (Thailand Centre for Agricultural Information, 2008a).

Moreover, at a global level there remains strong policy support from national governments to 

increase the area of trees on farmland for environmental and commercial reasons (FAO, 2003). 

Environmental reasons include fighting desertification, preventing soil erosion and ensuring 

water quality (all of which result from high levels of deforestation) (MINAG et al., 2005; 

Chokkalingam et al., 2000). An example of commercial motivation is Vietnam, where the 

2010 goal of the Vietnamese Forestry Sector Development Strategy is for plantations to 

produce sufficient wood supply for a paper industry that generates 1.5 million tonnes of paper 

and 1 million tonnes of artificial boards per annum (Ministry of Agriculture and Rural 

Development, 2000; in Barney, 2005b). The Sustainable Forest Management promoted at the 

1992 Rio Summit (UNCED, 1992), which aimed for the effective use of existing degraded 

areas and higher yields with simpler technologies (Homma, 2005; Almeida et al., 2006), has 

proved difficult to achieve without external support. Government measures to support small- 

scale forestry differ among countries and change frequently (Harrison and Herbohn, 2001). 

Instead of addressing the issues of land tenure and markets, governments seem to prefer simple 

measures such as the provision of free and subsidised seedlings (Harrison and Herbohn, 2001).

4 Palm oil is a low-cost vegetable oil highly efficient in biodiesel production.
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A growing number of smallholders are playing an important role in the management of 

woodlots and in several countries small farms have become important sources of wood 

supplies (Cossalter and Pye-Smith, 2003). The involvement of smallholders in managing forest 

and tree resources has been enhanced by: (i) the decline in wood supply and increasing 

demand; (ii) the industry strategy to outsource and (iii) changes in the agricultural sector. 

Consequently, increasing numbers of smallholders are taking advantage of market 

opportunities to supply raw wood material to industries and new arrangements have developed 

based on partnerships between smallholders and the forest industry, with the most popular 

arrangement being the ‘outgrower scheme’ or ‘contract tree farming’.

The next section provides an overview of the industry’s interest in contract tree farming. In 

Section 2.3, the strengths and limitations of the literature on contract tree farming are 

identified. The gaps detected lead to the formulation of the research question.

2.2 The industry’s interest in contract tree farming

2.2.1 Definition of the companies involved in contract tree farming

In this study, the companies contracting smallholders for tree growing belong to the ‘forest 

industry’ in a broad sense. More specifically, these contracting companies process wood from 

fast-wood plantations or belong to a group of companies, among which one is in charge of 

processing (for example a pulp mill) and another is in charge of wood supply for the first. 

They are profit-driven, medium to large companies and include public companies. Companies 

often have their own plantations and outsource part or all of their wood requirements. The 

main products of this industry are pulp and paper, but increasingly also panel products and 

reconstituted boards like hardboard, particleboard, medium density fibreboard, oriented strand 

board and laminated strand lumber (Cossalter and Pye-Smith, 2003). This industry 

increasingly relies on fast-wood plantations used to produce large volumes of small-diameter 

logs as cheaply and as quickly as possible.

2.2.2 Definition of smallholders and smallholder tree farming

A ‘holder’ is usually the owner of a land area who may also grow trees. Smallholders can 

include farmers, tree growers and forest-farmers (both farmers and tree growers), and the 

activity level can range from full-time farmers through to part-timers and those who are hobby 

farmers or retired. In this study, the term ‘holder’ is preferred to ‘farmer’ because many rural 

landholders are not farmers. The term ‘holder’ is widely used in the forestry literature to 

designate those who are potential tree growers.

The choice of a definition for the term ‘smallholder’ depends on the scale of analysis. Indeed, 

the most intuitive definition is based on the area of land owned. However such a definition is
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not valid internationally and has been used in previous studies with different meanings. 

Anecdotally, a FAO-led policy study of smallholder agriculture in the context of globalisation 

makes the following observation:

The definition of smallholders differs between countries and between agroecological zones. In 
favourable areas with high population densities they often cultivate less than one ha o f land, 
whereas they may cultivate 10 ha or more in semi-arid areas, or manage 10 head o f livestock 
(Dixon et al., 2004:2).

Anecdotal examples in forestry draw a line at one hectare in India (Ministry of Environment 

and Forests, 1998; cited in Harrison et al., 2002) and at 200 hectares of woodland in Austria 

(Sekot, 2001). Previous forestry studies have tried to define smallholders at an international 

level using other criteria than the size of the landholding. For instance, in their review of 

smallholder forest plantations in the tropics, Pokorny et al. (2007:3) choose to define 

smallholders as ‘families or communities using land for subsistence or commercial purposes 

by applying mainly their own manpower with low level of mechanization’. This definition has 

the benefit of including a range of landholding sizes which might inform the analysis of 

smallholders’ choice of strategies. However, its shortcoming is to potentially include big 

landholders with very different characteristics to smallholders. Therefore, when conducting an 

in-depth study of one country in particular, a maximum size of landholding was used to 

strengthen this definition of smallholder. Based on the Thai context presented in Chapter Four, 

this study considered holders of less than 100 rai (16 hectares) of farmland as smallholders and 

holders of over 16 hectares were excluded from the study.

In this study, ‘smallholder tree farming’ is defined as the management of small-scale private 

woodlots, alleys, timber or shelter belts, where the main objective of management is wood 

production (for timber or pulpwood). It does not include the management and harvesting of 

naturally grown trees.

2.2.3 Definition of plantations to supply the forest industry

Forest plantations are commonly defined as forests of introduced, and in some cases native, 

species established through planting or seeding (FAO, 2004). A previous FAO-led outlook 

study of wood supply from forest plantations by Brown (2000) has used the distinction 

between industrial and non-industrial plantations made by Pandey (1997): industrial 

plantations refer to ‘the supply of roundwood for sawn timber, veneer and pulp’ and non

industrial plantations are for ‘fuelwood, soil and water protection and amenity purposes’. This 

study focuses on the subset of this broad definition of forest plantations (FAO, 2004) for which 

‘plantations’ only refer to industrial plantations for pulpwood. They are usually initiated by
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forest industries that usually produce their own plants.5 They are exotic fast-growing species 

established for the provision of pulpwood for paper or board with rotation periods ranging 

between five and 15 years. Fast-growing plantations of eucalypts recently developed in 

tropical areas show a significant natural advantage in pulpwood production (FAO, 2000).

2.2.4 Land tenure systems and plantations

In tropical countries, forest tenure is distributed as follows: 65% is publicly administered by 

the government, 18% is owned by communities and indigenous peoples, 13% is owned by 

individuals and firms, and the remaining 5% are designated for public use by communities and 

indigenous peoples (RRI and ITTO, 2009). The distribution ranged from Central Asia where 

all the forests are publicly administered by the government, to Europe where nearly half of the 

forests are private (principally owned by individuals and families) and half are public, with a 

significant share owned by communes. In between these two extremes, distribution of forest 

tenure in Latin America and Southeast Asia is close to the average for tropical countries: most 

forests are public but there is also a significant share of individual or household ownership and 

a few forests owned by private companies (Romano and Müller, 2009).

Farmers may be categorised based on the type of tenure or participation as follows: (1) 

landowner: freeholder, owner-operator, absentee landowner; (2) usufruct right holder: tenure 

usually secure but rights limited; (3) tenant: all forms of rent, lease or sharecropping; (4) 

borrower: based on informal reciprocity rather than formal exchange; (5) farm labourer: full or 

part-time, continuous or temporary; and (6) squatter: illegal occupier but some rights usually 

recognised (Rocheleau, 1986; cited in Raintree, 1991).

Different land tenure systems exist in different countries. In Ghana, for instance, the different 

land tenure systems include: (1) indigenous land-use rights that give individuals the rights to 

farm provided they continuously occupy the land; (2) outright ownership that gives farmers 

secure land rights; and (3) leaseholds as sharecropping or annual land rental payment (systems 

usually for migrants) (Zhang and Aboagye Owiredu, 2007). In Thailand, farmers may have a 

tenure that gives them unrestricted rights of sale, transfer and inheritance, but they may also be 

illegal squatters who have been granted usufruct right to use and inherit, or have only informal 

tenure without any written documents (which does not necessarily mean insecure tenure) 

(Wannasai and Shrestha, 2008).

Smallholders’ secure tenure over the land where trees are/will be grown is a necessary 

condition for integration into industrial global forestry. Because of the long-term nature of the

5 The term ‘plants’ includes seedlings, tissue culture and rooted cuttings.
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investment, tree-growing may also be risky where land tenure is insecure and smallholders 

may reject tree-growing because of lack of secure land tenure.

Smallholders who have secure land tenure may have an advantage over forest communities with 
unclear ownership rights, and even over large-scale concessionaries whose rights may be in dispute 
from local communities (Scherr, 2004).

Lack of security in land tenure is a major constraint to long-term planning and investment in tree 
farming [in the Philippines]. The 25-year tenure for forest management is not realistic, considering 
that some tree crops have an economic life beyond 25 years (Aggangan, 2000).

Many empirical studies have demonstrated the influence of land tenure on adoption of tree 

growing. Pichon (1997) provides empirical evidence of the influence of land tenure security on 

adoption of tree growing in Ecuador:

Insecure tenure, on the other hand, encourages settlers to minimize the costs of occupation by 
turning to premature deforestation and other activities that occupy the cleared land at low cost 
(Pichon, 1997:82).

Wannasai and Shrestha (2008) found evidence that many smallholders in Thailand plant trees 

in order to claim official land tenure. Trees that require low inputs (financial investment and 

labour) are particularly appropriate.

[Rubber] requires high initial investment but lower management cost at later stages. This can 
partly explain why insecure landholders occupying a relatively small area tended to claim the land 
with minimal costs of production as rubber plantation (Wannasai and Shrestha, 2008:219).

Trees can also be grown instead of renting out or selling the land that is unused by the 

household to prolong personal entitlement to tenure, like in the Philippines (Voss, 1983: 85 

cited in Preston 1998), and ensure tenure for the next generations (Arnold and Dewees, 1997).

2.2.5 Wood supply and constraints faced by the industry

The industry has two main options to gain wood supply for its mills: (i) to gain access to land 

to produce wood or (ii) to buy wood. The first strategy can be carried out by buying or leasing 

land. However, it is becoming more and more difficult for companies to find land to establish 

plantations (Cossalter and Pye-Smith, 2003). Access to new plantation land is a slow and 

complex process, as most of the land suitable for new plantations is held by smallholders or 

communities (Cossalter and Pye-Smith, 2003). Each country has its own legislation for the 

regulation of buying and leasing land either from the state or smallholders. Arrangements can 

consist of smallholders leasing out their land to forest industries that will grow trees (for 

example, Stora Enso Company in Hainan, China).

The other strategy of buying wood is used where access to new plantation land is increasingly 

difficult (Cossalter and Pye-Smith, 2003). In India, government policy limiting the area that 

can be held by a private owner has encouraged outgrower schemes (Saigal and Kashyap,
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2000). It has forced processing companies to buy most of their supplies from smallholders, and 

small-scale tree fanning is increasingly seen as a viable land use. As buying wood from natural 

forests becomes more difficult, privately owned planted forest is becoming the main source of 

wood supply, hence smallholders are in a good position for producing wood for the industry 

(Cossalter and Pye-Smith, 2003). Empirical evidence based on a survey of contracting 

companies showed that they must rely on smallholders for their wood procurement if they 

have limited access to land (Desmond and Race, 2000). They try to encourage smallholders to 

grow trees by offering extension services, which can range from technical advice through to 

setting up a contract for growing and supplying wood.

Whether smallholders are offered a contract is largely related to the needs of a forestry 

company. Based on their cross-country survey of forestry companies, Desmond and Race 

(2000) point out that companies need to minimise transportation costs and therefore tend to 

offer contracts to smallholders located closer to the processing unit. They may also want to 

minimise transaction costs by focusing on larger landholdings. In most cases, the company 

wants to source supplies within a distance that is economically viable and therefore, has to 

make sure that the maximum extent of land is planted within that economically viable zone. 

The company thus approaches all landholders, irrespective of the size of landholding. In other 

cases, the company has the choice of attaining a specified target area for wood supplies, either 

by focusing on smallholders or larger landholders or a combination, and then there are various 

trade-offs involved, such as focusing on large areas versus distance. Focusing on the larger 

landholders helps to reduce transaction costs because a stipulated wood supply target is 

achieved by concentrating on fewer landholders (Mayers and Vermeulen, 2002). However, 

larger landholders tend to be more resourceful and generally have better bargaining power. 

Also, they are in a better position to look for alternative markets. If the company is focusing on 

smallholders, transaction costs tend to be higher; but the industry has stronger bargaining 

power in dealing with smallholders and, in some situations, the smallholders may be at the 

mercy of the industry. However, this situation may not hold if the overall political environment 

is democratic and smallholders are able to organise themselves. Among the seventeen contract 

tree farming schemes described by Desmond and Race (2000), smallholders who each planted 

only a couple of hectares of trees made up the bulk of participants, although in a few cases a 

single smallholder planted 200 hectares or more. South Africa seems to be a classic example— 

all authors who have studied contract tree farming in this country concur that some very poor 

(but not landless) farmers were offered the chance to join the scheme with credit from 

companies (for instance Cairns, 2000). Approximately 19,000 smallholders were involved in 

contract tree farming in South Africa, where the average size of the smallholder’s land 

allocated for the schemes varied across companies: Lima’s plantings were on average 0.8 

hectares, Mondi’s 1.5 hectares, Sappi’s 2.7 hectares and NCT’s 5.3 to 10.6 hectares in rotation 

periods of seven years (Cairns, 2000). In Brazil the Aracruz Cellulose S.A. Company has
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contracted 2,200 outgrowers who control 37,000 hectares of farmland for pulpwood 

production (Cossalter and Pye-Smith, 2003).

Based on empirical studies, it seems that the preference for larger farmers is exacerbated in the 

case of agricultural contract farming because skills are more important for the production of 

agricultural crops than wood and larger farmers are more likely to be more skilled. Contracting 

companies in agriculture also select the most qualified farmers based on ‘soil type, the 

agricultural experience, competence and reliability of the farmers, combined with their ability 

to cooperate with others’ (Eaton and Shepherd, 2001:88). Empirical findings supporting this 

argument include those of Warning and Key (2002), who compare predicted total income of 

contracted and non-contract farmers from growing Arachide de Bouche in Senegal, and find 

that the company has not favoured wealthier ones. However, in this case, poorer households 

were already used to cultivate peanuts so they did not need to invest in physical capital (they 

already had the machinery) and no training was required, which limited the costs for the 

company to contract them. It was shown that honesty was one of the first selection criteria as 

the company checked farmers’ reputation for honesty.

Companies may offer different contracts to different types of farmers: smaller farmers can only 

sell selected produce that meets the company’s quality standards while larger ones are given an 

advance produce assessment and payment, along with a fixed price (Grosh, 1994).

Singh (2002) arrives at similar results by surveying growers through a snowball sample 

starting with a list of ‘good’ growers provided by the company. He finds that companies 

contract large and small farmers under different conditions.

Key and Runsten (1999) add that large farmers who have been contracted employ smallholders 

for seasonal work. They consider that economic issues, for both the firm and the smallholder, 

determine the scale of the outgrowers involved. Key and Runsten stress the paradox when the 

disadvantages of smallholders over larger ones constitute the reasons why firms choose 

preferentially to deal with them. Because smallholders do not have as many possibilities as 

larger ones, they accept higher credit and insurance fees than would larger ones. This last 

characteristic makes them more attractive for companies. However, their case study for frozen 

vegetables production in Mexico indicates that transaction costs remain the major difficulties 

of working with smallholders but can be reduced through growers’ organisations. The 

drawback is that firms may be reluctant to contract organised farmers because they fear their 

increased collective power.

2.2.6 Contract tree farming

Contract tree farming is a form of partnership between tree growers and a forestry company in

which tree growers are largely responsible for the production, with the company guaranteeing 
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purchase of the product (Desmond and Race, 2000). As noticed by Pokomy et al. (2007) 

among others, smallholders’ plantations under contract involve much smaller areas than the 

plantations established by the company itself (for example tens of hectares vs. tens of 

thousands) and the technologies used are simpler.

‘Contract tree farming’ is generally used as synonymous with ‘outgrower scheme’. However, a 

few authors use different terminology and consider an ‘outgrower scheme’ to include diverse 

forms of partnerships and consider ‘contract tree farming’ as one of the forms of ‘outgrower 

schemes’ (for example Desmond and Race, 2000). In this study, ‘contract tree farming’ and the 

‘outgrower scheme’ are synonymous.

The arrangement of contracting known as contract tree farming is specified in terms of what is 

to be produced, how it is to be produced and what commitments for future sale (timing, 

location and price) are. The forestry company often provides improved planting materials at a 

low price and free technical advice on management practices, and guarantees buying the entire 

production of wood at market prices or at fixed minimum prices at the end of the rotation. 

While this approach seems to benefit smallholders, outsourcing also benefits the company in 

different ways. In South Africa, Cairns (2000) finds anecdotal evidence of the following 

benefits:

The firms are assured of volume through their mills.. Contracts allow a degree of control over 
production quality and quantity while providing access to free land.. Responsibility of labour 
management is delegated to the farmer.. Cheap forms of labour, which are not usually accessible 
(family labour), may be utilized. The system may present a progressive image o f the firm and 
contribute to the formation of alliances with grassroots political bases who may defend the firms 
interests.. The system permits the maximization of economies of scale at each stage of the 
production process and enables the firm to draw on specialized expertise of subcontractors (Caims, 
2000:2).6

In India ITC Limited started to outsource based on trends in the country: supply from 

government forests was on the decline, and land ceiling laws and restrictions on leasing of 

forest lands made it difficult to establish plantations (ITC Limited, 2006). According to some 

forestry experts, contract tree farming is generally established where infrastructure is good, 

land tenure well defined, and environmental conditions favourable (Pokomy et al., 2007).

Outsourcing also benefits forest industries by reducing the risks associated with owning and 

managing large plantations, especially in situations where land use pressures are high and the 

demand for products is fluctuating (for example South Africa, India). In addition, managing 

vast areas of forests ties up financial capital and adds to the costs (Cossalter and Pye-Smith, 

2003). According to Cossalter and Pye-Smith (2003), forest industries in many countries also 

contract smallholders because they believe they should provide them with the opportunities to

6 The term ‘free land’ must be considered as available land, otherwise inaccessible to companies. The 
price of the wood inherently includes a land rent value.
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improve their livelihood. This also reduces conflicts with local communities over resource 

access, land tenure and environmental damages as well as improving the industries’ image, and 

lessens the often strong criticism from social and environmentalists groups that has been 

reported by titles like ‘Pulping the South’ (Carrere and Lohmann, 1996) and the World 

Rainforest Movement (for instance in Ecuador: Granda, 2006).

2.2.7 Evolution of contract farming in agriculture and forestry

Contract tree farming has its equivalent in agriculture: ‘contract farming’. Contract farming is 

widespread and experts argue that it will continue to increase mainly to minimise transaction 

costs (for instance, Da Silva, 2005). It first appeared in the nineteenth century in the United 

States and it was used in sugar, beet and peach production (Da Silva, 2005). Taiwan was also 

one of the first countries to initiate contract farming for sugar.

Experts like Perry and Banker (2000) report that, since many countries have become 

industrialised, people have changed their diet to consume more value-added commodities 

which has required food processing and distribution systems to become more sophisticated. 

The agri-food industry has consequently expanded, driving the restructuring of agriculture 

(Echanove, 2001). There are two major factors that have driven the international evolution of 

agri-food systems towards more contract farming. In his study of contracts for agricultural tree 

crops Baumann (2000) summarises these two factors at the origin of contract farming in 

agriculture:

One was the break up of many plantations in colonial countries after Independence when foreign 
agri-businesses were subject to nationalist pressures, threats of expropriation and new conditions 
of profitability with a changing international division of labour. In a world of price instability, 
political uncertainty over nationalisation and tax regimes, unionisation of some labour forces, it is 
easier for a foreign company to drop short-term contracts with smallholders than the management 
of an estate. Second, independent peasants and newly settled pioneer farmers are drawn into 
outgrower schemes under state and/or private auspices. These schemes are often run in cooperation 
with international lending agencies and development banks. [...] The World Bank has promoted 
contract farming as a way o f creating dynamic partnerships between private capital and 
smallholders, which will lead to technology transfer, innovation and market growth (Baumann, 
2000: 11).

In agriculture, the number of contractual arrangements between companies and smallholders is 

increasing (Da Silva, 2005; Setboonsamg, 2008). Recently, contract farming has been 

expanding in the United States, where the value of agricultural production under contract 

increased from 12 per cent in 1969 to 36 per cent in 2005 (Da Silva, 2005). In Brazil, contract 

farming is applied to 75 per cent of poultry production and in Vietnam to 90 per cent of cotton 

and fresh milk production, 50 per cent of tea production and 40 per cent of rice production (Da 

Silva, 2005). Empirical case studies and reviews show that contract farming for agricultural 

crops and animal farming is also widely used in India, China and Africa (Da Silva, 2005; Key
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and Runsten, 1999; Glover and Ghee, 1992; Little and Watts, 1994; Raynolds, 2000; Porter 

and Phillips-Howard, 1997).

In forestry, since the early 1980s when deals between companies and communities started (for 

instance in India and in South Africa), a diversity of these deals have been established and at 

least 57 cases in 23 countries have been documented and are reviewed by Mayers and 

Vermeulen (2002) and Vermeulen et al. (2008).

The ‘deals’ between a company and an individual vary with the crop produced. The deals used 

for industrial pulpwood supply include:

Outgrower schemes [or contract tree farming]: Industry assists farmers to establish and manage 
pulpwood plantings, in guaranteed supply contracts [for example with Advance Agro in Thailand, 
PICOP in Indonesia and Aracruz Cellulose in Brazil]

Farm forestry support: Farmers establish plantings with technical support from industry, and sell 
output without purchase contracts

Farm forestry crop-share: Plantings established on farmer’s land with support from industry, and 
crop profits shared [for example with WIMCO and JK Corp in India]

Joint ventures: Communities and companies share equity in pulpwood production venture [for 
example Ugie-North Eastern Cape Forests in South Africa]

Land leased from farmers/communities: Forest owners lease to private companies for pulpwood 
production [for example with Stora Enso in Quangxi, China]

Corporate social responsibility project: Company contributions to local development (Mayers and 
Vermeulen, 2002:22).

The company is frequently a large-scale wood processing industry while the individual is 

either a landowner or a tree grower. In 1995, 11 out of 18 of the largest pulpwood companies 

in North and South America, Scandinavia, Southern Europe, Asia, South Africa and New 

Zealand, had outgrower schemes with smallholders as partners or at least provided them with 

extension services (Bass et al., 1996). Some companies rely entirely on outgrowers for their 

wood supply, for example, Phoenix Pulp and Paper in Thailand (Makarabhirom and Mochida, 

1999; cited in Mayers and Vermeulen, 2002) and ITC Bhadrachalam. Others use outgrowers as 

a ‘strategic’ additional source of wood, for instance Mondi (Desmond and Race, 2000). In 

2000, major companies such as Asia Pulp and Paper in China (Wenming et al., 2000), Sappi in 

South Africa (Caims, 2000), and Aracruz in Brazil (Desmond and Race, 2000), were reported 

to foresee an increasing need for such arrangements. According to many forestry experts, 

smallholders are increasingly contracted by the forest industry (Cossalter and Pye-Smith, 

2003; Evans and Turnbull, 2004) and this will continue to increase (Mayers and Vermeulen, 

2002; Barney, 2004; Scherr et al., 2002), principally driven by the increasing scarcity of land 

available for the forest industry (Harrison and Herbohn, 2001). Experts in the field foresee an 

evolution towards more equitable schemes:
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The future that seems to be taking shape for company-community deals is one with more varied 
and more equal relationships. We can expect more self-started deals, nurtured by local governance, 
a greater diversity in the products and services that emerge, more sophisticated business models, 
and more instances where local groups develop and formalise their own new enterprises (Mayers 
and Vermeulen, 2002:128).

2.3 Strengths and limitations of existing research on contract tree 

farming

This literature review focuses on contract farming and outgrower schemes for tree crops that 

are grown for three main types of wood: timber (for example, Nawir et al., 2003), pulpwood 

and sawlog (for example, Desmond and Race, 2000). Outgrower schemes for oil palm, rubber, 

coconut, cocoa, and tree-based biofuels are also very common (Mayers, 2006). However these 

schemes are excluded from this review because they present different characteristics than 

schemes for wood and the transfer of results from one crop to another should be assessed very 

carefully.7

2.3.1 Related to methodologies used

Contract tree farming has increasingly captured the attention of researchers and development 

agencies. CIFOR, FAO and the International Institute for Environment and Development 

(IIED) are leading organisations in this area of research. Within this general area, we can 

distinguish between field-based research and reviews based on secondary data.

Field-based research

Plenty of field-based research material is country-specific and a small number of countries 

have received most of the attention. South Africa has been at the centre of a research project 

led by IIED thatcarried out extensive field research with emphasis on a range of issues and 

case studies within South Africa (Cairns, 2000; Howard et al., 2005; Clarke and Isaacs, 2005; 

Ojwang, 2000). Additional IIED studies have been conducted in other countries, for example 

in India8 (Saigal and Kashyap, 2000) and in Brazil, the Philippines and India (Roberts and 

Dubois, 1996). These IIED experiences, together with other existing empirical studies and 

‘new’ detailed field studies, representing a total of 57 schemes in 23 countries, were brought 

together in a policy analysis for improving forestry partnerships and livelihoods (Mayers and 

Vermeulen, 2002). The research led by CIFOR has been based on case studies of Indonesian 

schemes (Maturana et al., 2005; Potter and Lee, 1998; Purnomo et al., 2009; Nawir et al., 

2003) and also based on one in South Africa (Smith, 2003) and one in the Philippines 

(Calderon and Nawir, 2006). A FAO survey based on mail responses from forest industry staff,

7 The interested reader can refer to (Vermeulen and Goad, 2006), and (Baumann, 2000).
* This study is part o f an international IIED-led research project on private sector forestry with studies in 
India, Brazil, China, Papua New Guinea and South Africa.
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heads of forestry departments or non-governmental organisations has described schemes in 

eleven countries (Desmond and Race, 2000), and was subsequently published in Journal o f  

Sustainable Forestry (Race and Desmond, 2002). Universities have also carried out some 

research focusing on Australia and Indonesia (Race et al., 2009). Finally, some descriptions of 

schemes have been written by staff of contracting companies and do not involve interviewing 

growers, for example, in India (Kulkami, 2008; ITC Limited, 2006).

Most of these studies led by IIED, CIFOR and FAO are based on a limited number of 

qualitative interviews (no more than forty) and group discussion with growers and project 

facilitators, prior knowledge, expert opinion and secondary data. This is a major limitation of 

research on partnerships because results are principally based on descriptions of cases that are 

not necessarily representative of a population. Exceptions include: (i) the study by Nawir et al. 

(2003) that has involved primary data collection of a sample of 221 people (smallholders, 

company staff and government officers) in six locations in Indonesia and whose results are 

used in a subsequent study by Nawir and Santoso (2005), and (ii) 100 structured and semi- 

structured interviews in three locations (Race et al., 2009).

Within this field-based research, more specific fields include (i) establishing principles and 

criteria, and assessing schemes based on these criteria, and (ii) describing the schemes and 

their impacts in specific countries or locations. This section presents these two fields 

successively.

Principles and criteria to assess schemes for pulpwood and sawlog have been developed based 

on a survey of forest industry staff, heads of forestry departments, or non-governmental 

organisations (Desmond and Race, 2000). Desmond and Race (2000) posted 86 questionnaires 

in English in 46 countries, particularly non-industrialised countries in Asia, South America and 

Africa. The 18 answers received enabled them to examine 17 outgrower schemes for 

pulpwood and sawlog in 11 different countries, all of which started after 1989, and to 

summarise the lessons learned. Those schemes involved a total of some 10,000 smallholders, 

who had planted over 80,000 hectares of trees. Their findings are presented in Table 2-1.

Many CIFOR studies assess the benefits of different schemes on both parties strictly based on 

a pre-established set of criteria and indicators developed by CIFOR and which operationalise 

the key management and economic principles, for instance Nawir et al. (2003) and subsequent 

study by Nawir and Santoso (2005), and Calderon and Nawir (2006).
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Table 2-1. Principles and criteria to assess contract tree farming schemes_______________
Principles —Mutual acceptance of each partner's aims under the arrangement;

—Fair negotiation process where all partners can make informed and free 
decisions—including allowance for a third party to negotiate on their behalf;

—Realistic prospect of all partners being able to derive benefits proportional to 
their contributions and risks; and

—Long-term viability and commitment of partners to optimise the returns from 
the arrangement—in terms of commercial, socio-cultural and environmental

__________ attributes._____________________________________________________________
Criteria —Positive local socio-cultural, policy, economic and environmental context for all

the principles (noted above) to develop;

—Partners have a willingness and capacity to contribute to arrangements within 
the socio-economic and environmental parameters of their household/business 
over the contractual period—with opportunities for renegotiation or inherent 
flexibility within contracts (for example partners need to avoid high-risk 
arrangements);

—Arrangements are formalised (they have legal status, for example) with clear 
details of when and how multiple benefits can be arranged (for example, 
collection of non-timber forest products, grazing, intercropping), contracts can be 
nullified, and compensation would be forthcoming. It would also appear useful for 
a credible and independent third party to be nominated to arbitrate if disagreement 
arises;

—Partners have access to accurate, in-depth and independent information on the:
i. likely short- and long-term prospects—with contingency scenarios explored if 
arrangements are nullified;
ii. current and likely long-term viability of prospective partners; and
iii. likely long-term context for local forestry development (for example market 
trends—product volumes and competitiveness, necessary infrastructure, 
government policy, code of practices, local sustainable forest management

__________ practices, landholder/grower participation, wider community support).__________
Source: Desmond, H. & Race, D. (2000) Global survey and analytical framework for forestry 
out-grower arrangements. Final Report submitted to the Food and Agriculture Organization 
(FAQ) o f the United Nations, Rome._________________________________________________

The second area of research in contract tree farming, mainly led by IIED, has focused on 

describing schemes and their impacts (for example, Cairns, 2000; Howard et al., 2005; Clarke 

and Isaacs, 2005; Ojwang, 2000). Each case study describes the company profile, the socio

economic setting, the farmers’ motivations and the potential of the scheme to meet future raw 

material needs of the company. It compares incomes for smallholders from different schemes 

and lists the benefits for people living in and around the plantation area. Challenges for 

building trust and for commercial viability are also identified. Particular attention is given to 

smallholder livelihood strategies.

Finally, other field-based research has focused on micro-level issues associated with the 

decision making of the outgrowers’ production (use of cash flow techniques) in specific
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regions of a country (for example in West Kalimantan, Tyynela et al., 2002). It has not 

proposed principles, criteria or indicators, or given any general recommendations or lessons 

learned. It has compared smallholders’ involvement in industrial plantation schemes among 

other production options, and showed that a combination of forest plantations, agroforestry 

cultivation and local traditional land use was likely to be the best choice for households. 

Finally, it has effectively contributed to the dialogue on the interaction of industrial plantations 

in rural communities.

Reviews and discussions

Another area of research has concentrated on drawing lessons on how to improve equitability 

of schemes from overviews across countries. Reviews of previous studies include four IIED 

reviews of previous studies: a brief review of advantages and disadvantages of partnerships in 

10 countries (Mayers, 2000), a review focusing on impacts in South Africa (Mayers et al., 

2001) and a specific review of 60 case studies in 23 countries that focuses on their potential for 

poverty reduction (Vermeulen et al., 2008). Based on these lessons, guidelines and key actions 

for companies, communities, governments, other third parties and donors are identified. They 

aim at reducing transaction costs (for example, by establishing farmers’ unions) and improving 

the schemes. CIFOR and ODI has also led reviews based on previous studies of schemes in 

two countries: South Africa and Indonesia for CIFOR (Nawir et al., 2007) and Philippines and 

South Africa for ODI (Arnold, 1997).

Methodological limitations of the research on contract tree farming

The theoretical literature on contract farming is richer than the one on contract tree farming. 

The literature on contract tree farming includes research papers and many reports done by 

development agencies or international research institutions (for example, FAO, CIFOR and 

IIED). It often covers a wide range of different contractual and institutional arrangements, in 

different contexts and countries. Different models of partnerships are compared based on the 

following criteria: basic nature and type of agreement, how the land is acquired, the land 

tenure regime, and financial arrangements (for example Nawir et al., 2003). Other recurrent 

issues refer to how each scheme is established and implemented and its specific attributes for 

adopters. Studies by FAO and CIFOR also focus on the principles, criteria, indicators and 

guidelines for equitability of contract tree farming in order for these studies to be used as a 

policy tool for establishment of contracts or to provide support to assess strategies for forestry 

development. However, these analyses often suffer from methodological limitations. Many 

comparisons have been done in case studies but they remain superficial because of the specific 

and descriptive nature of the work and the lack of in-depth analysis. The approaches used in 

empirical studies tend to describe adopters’ assets without giving a broader picture of 

smallholders’ diversified livelihoods (for example Saigal and Kashyap, 2000). Source of
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livelihood should be included in such research because smallholders’ activities cannot be 

considered only on the basis of their assets. For instance, an analysis of social capital is needed 

to understand how contract tree farming can answer smallholders’ expectations (for example, 

socio-economic and demographic changes leading to different values, capacities and 

aspirations) (Race, 2006). It is also critical for smallholders to make informed decisions (for 

example, knowledge generation and exchange) (Race, 2006).

Limitations of the methods for data collection are identified by Desmond and Race (2000), 

who only surveyed industry staff without an extensive household survey. Household surveys 

are necessary because they enable the researcher to identify smallholders’ assets and activities 

as well as their perceptions of contract tree farming. The more specific methodological 

approaches that do not consider livelihoods coupled with data collection methods that do not 

include household surveys are responsible for the limited understanding of smallholders’ 

perspectives. These two methodological limitations are widely acknowledged in the forestry 

literature:

Desmond and Race (2000) recommend that FAO pursues further projects on outgrower 

schemes with more fieldwork to gain a better understanding of the smallholders’ perspectives. 

They stress the need for feedback from smallholders.

CIFOR and FAO (2002) jointly identify the need for further research on wider livelihood 

objectives of contract tree growers, urging further assessment of industrial forest plantations 

according to all five categories of livelihood capital.

The Indian company ITC Limited insists on the need to understand the socio-economic status 

of smallholders. They acknowledge that contract tree farming is not always suitable to poor 

smallholders because of the lack of investment funds, non-availability of credit, and the lack of 

skills to manage the technological inputs (ITC Limited, 2006).

There are few comprehensive studies that consider smallholders’ livelihoods. Cairns (2000) 

and Howard et al. (2005) seem to be the only ones to have given more depth to the 

understanding of the smallholders’ perspectives. They have used livelihood theory for both 

participating smallholders and local non-participants in South Africa and identified benefits for 

each form of capital, but only briefly described them in their reports. Not much is known yet 

and more work is therefore required on the relationships between livelihoods and contract tree 

farming. As reported in policy work in agriculture, it is essential to look at smallholders within 

the context of their overall livelihoods because their perceptions, their choice of strategies and 

behaviours are driven by their own preferences and priorities, which in turn depend on their 

resources, their activities, the context (for example, climate, population and the effects of 

changes in these) and by external policies and institutions (Dixon et al., 2004; Ashley and
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Hussein, 2000). Some of the disciplinary studies of tree farming such as the economic ones 

follow ‘conventional methods’ which seem to ignore the fact that different stakeholders will 

perceive the same issues differently, as it has been reported in the IIED-led research by 

Grimble et al. (1995). Many studies and development projects use livelihood theory because it 

is a holistic tool to understand how smallholders develop sustainable livelihoods, including 

their objectives and strategies (Ellis, 2000). Livelihood theory is seen as the most 

comprehensive approach when looking at smallholder farming activities (Ellis, 2000).

Another methodological limitation is that the forestry literature does not deal separately with 

smallholders and industry (for example in Desmond and Race, 2000). The smallholders’ and 

the industry’s points of view could not be clearly distinguished in the forestry literature as 

most reports describe the global characteristics of partnerships.

2.3.2 Related to issues researched and results

This section summarises the key aspects of contract tree farming that have been dealt with in 

the existing literature and identifies the gaps.

Issues researched

Much IIED-led empirical research and summary review on forestry outgrower schemes focus 

on poverty reduction aspects of partnerships (Howard et al., 2005; Clarke and Isaacs, 2005; 

Vermeulen et al., 2008). Although not all studies of forestry outgrower schemes have looked at 

poverty issues, all of them provide insights into the benefits and challenges of schemes.

Most of the empirical studies (Smith, 2003; Cairns, 2000; Nawir et al., 2003; Kulkami, 2008; 

Howard et al., 2005; Race et al., 2009) and reviews (Nawir et al., 2007; Vermeulen et al., 

2008) listed in Section 2.3.1, assess the benefits achieved by schemes (for instance in terms of 

financial returns, access to credit, capacity building, sustainable forest management) and their 

remaining failures, challenges and risks (for instance, bargaining power and negotiation 

processes, conflicts, transparency and liability). Most of these results are context-specific: they 

depend on the terms of the contract, regional context (land tenure and rights, and policies and 

regulations at the district/local, provincial/state and national levels).

Research gaps

Beyond the methodological limitations of existing research, there are also research gaps which 

need to be filled. Firstly, there is a research gap on the adoption of contract tree farming. The 

reasons for smallholder participation in contract tree farming have not been researched. As 

such, there is a need to understand what attracts smallholders to contract tree farming, and 

what factors influence its adoption. These factors are sometimes mentioned in the literature as

43



advantages or problems of contract tree farming or preconditions for success, but not clearly 

identified as factors influencing the decision to be contracted. However, each benefit provided 

by contract tree farming could be a major driver of the smallholder’s decision to be contracted. 

Therefore, it is important to review the existing findings on these issues in order to assess what 

are the exact gaps in the understanding of smallholders’ behaviour towards contract tree 

farming.

In an empirical study of contract tree farming in China, Wenming et al. (2002) also identify the 

need to study the circumstances of success and failure of contract tree farming and to identify 

lessons for policy makers.

In addition, Mayers and Vermeulen (2002) (in a study of forestry partnerships covering 23 

countries) and Nawir et al. (2003) (in an empirical study in Indonesia) stress the need for 

studying the roles of NGOs, donors, governments, banks or commissioned agents on 

outgrower schemes and the influence of the specific context (for instance land rights). Indeed, 

these issues may be very relevant to the analysis of contract tree farming.

Finally, an important gap is that the agricultural literature on contract farming has not been 

explored to extrapolate lessons for forestry. This is important because the academic and 

theoretical literature on contract farming is more extensive than that on contract tree farming. 

The agricultural literature includes many case studies covering a wide range of crops and 

locations and, more importantly, has greater depth. Because they have some commonalities 

(for example, smallholders involved with a company for crop production and governed by the 

terms of a contract), lessons drawn from existing analyses of contract farming could be applied 

to contract tree farming.

2.4 Research question

As presented earlier in the chapter, contract tree farming is a specific form of smallholder tree 

farming. The literature review of smallholder tree farming and of contracts offered by forestry 

companies raised questions of whether these contracts could remove the major impediments to 

a profitable tree farming activity and whether they were a way to improve smallholders’ 

livelihoods. The main problem, however, was that there was limited understanding of the 

linkages between this new activity and smallholders. For instance, there was a need to 

understand the trade-offs that must be made for contract tree farming; if it is compatible with 

smallholders’ livelihood strategy; and why it is adopted. These issues can be tackled by 

looking at the different aspects of livelihoods as well as adoption behaviour.

This study investigates the various factors that influence whether smallholders adopt contract 

tree farming. The study addresses the following question:
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What factors promote adoption of contract tree farming?

The thesis addresses a major gap identified in the literature on contract tree farming. The 

literature review has only given some broad ideas about potential smallholders’ adoption 

factors through descriptions of advantages and disadvantages of partnerships. Other gaps in 

knowledge, such as the role of other stakeholders, have been identified in the literature but are 

only considered to the extent they are relevant to the research question.

Answering the research question is necessary to understand the smallholders’ perspectives on 

contract tree farming and will help to determine the potential of contract tree farming for 

improving their livelihoods. To encourage (or discourage) the adoption of contract tree 

farming by smallholders, it is necessary to know what factors increase the likelihood of 

adoption and what reasons lie behind smallholders’ decision to adopt. This enables the 

researcher to give guidance on how projects might be re-shaped to encourage (or discourage) 

the adoption by specific groups through the modification of the drivers of adoption.

Determining the factors that indicate a greater likelihood of the adoption of contract tree 

farming provides an insight into ways of influencing the adoption of contract farming. This is 

especially important to investigate in the context of any development project or policy 

analysis. By modifying one or more of these factors, policy makers, development agencies or 

other stakeholders can encourage or discourage contract tree farming. Of course, only some of 

the adoption factors are accessible to a stakeholder and different stakeholders have power over 

different factors. Stakeholders include policy makers, development agencies, NGOs and the 

forest industry. The analysis also identifies which policy can be changed to influence these 

outcomes, and also which actions the forest industry could undertake to increase the adoption.

Answering the research question requires detailed information on factors fostering adoption or 

otherwise of contract tree farming. To answer this question, the literature on adoption is 

reviewed, first focusing on the theoretical basis of adoption behaviours. Existing empirical 

findings on drivers for the adoption of livelihood strategies, of tree farming and of contract 

farming is also reviewed. The discussion concludes with an identification of what attracts 

smallholders to contract tree farming and what limits their adoption of it.

2.5 Conclusion

This chapter laid out the definition of the term ‘forest industry’ as an industry that processes 

wood from fast-wood plantations. ‘Plantations’ were defined as industrial plantations for 

pulpwood. Forest industries tend to buy wood in areas where access to new plantation land is 

increasingly difficult. To encourage smallholders to grow trees, forest industries have set up 

contractual arrangements and one of them is the equivalent of contract farming for agricultural

crops. Contract tree farming, also known as outgrower scheme, is a form of partnership
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between tree growers and a forestry company in which tree growers are largely responsible for 

the production, with the company guaranteeing purchase of the product (Desmond and Race, 

2000). After presenting the perspectives of industries and of smallholders on contract tree 

farming, the strengths and limitations of the existing literature have been assessed to determine 

the research question. The review highlighted a research gap on the relationship between 

contract tree farming and smallholders’ livelihoods. Therefore, the research question considers 

the adoption of contract tree farming by smallholders. To analyse the adoption of contract tree 

farming, theories are discussed in Chapter Three and a case study in Thailand is presented in 

Chapter Four.
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3 Potential drivers of the adoption of contract tree 

farming

3.1 Introduction

The research question is: ‘What factors promote adoption of contract tree farming?’ The 

literature review conducted in Chapter Two pointed out the need for a stronger theoretical 

basis for the analysis of contract tree farming. Understanding of smallholders’ adoption 

behaviour can be gained by exploring theories from a number of different disciplines: 

economics, sociology or social psychology. For example, socio-psychological theories like 

‘reasoned action’ and ‘planned behaviour’ have been used to study conservation attitudes and 

behaviour among smallholders (Beedell and Rehman, 2000). Although these theories are veiy 

useful to study human behaviour, they are not the most suitable theories for analysing the 

decisions of smallholders to adopt a new activity because they are not focused on the 

smallholder’s situation, with its particular pressures and constraints. This chapter discusses the 

three main existing theories used to explain the adoption of a new activity: economic theory, 

diffusion of innovation theory and livelihood theory. The fact that smallholders are often new 

to contract tree farming leads toward extension theories and especially diffusion of innovation, 

while the choice of livelihood theory was guided by the literature on contract tree farming. The 

choice of the above theories was also underpinned by the potential for these theories to 

complement each other. Based on the review of theoretical and empirical literature in 

agriculture and forestry, this chapter reviews the suitability of these three theories for the 

analysis of the adoption of contract tree farming by smallholders and seeks to identify the 

potential drivers.

This chapter is divided into four sections that respectively focus on economic theory, diffusion 

of innovation theory, livelihood theory and the preliminary drivers of adoption. The limitations 

of economic theory are highlighted by diffusion of innovation theory (Section 3.3) and 

livelihood theory (Section 3.4). Following the presentation of each of the three theories, we 

review the empirical studies of tree growing and of contract farming that formally tested this 

strand of theory and studies that provided evidence in support of or against a theory. The 

empirical literature has provided evidence in support of several factors expected to be the 

critical explanatory factors for smallholders going into contract tree farming. Section 3.5 uses 

these three theories and empirical evidence to develop three sets of preliminary drivers of 

adoption for this study.
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3.2 Contract theory and economic theory more generally

Traditional economic theory tends to treat a household as if it behaved as a unitary agent, with 

its own utility function. The utility function trades off the household’s desire for more income, 

more leisure time, and less effort (if exerting full effort is arduous, as it is in certain types of 

agricultural work). Households are also assumed to be risk-averse, in that they would be 

willing to give up some of their income in exchange for less risk; in other words, households 

would like to buy insurance.9

Traditional economic theory also tends to include the assumption that the household is fully 

informed about its different options. If a mill offers the option of (a) producing eucalypt trees 

under contract, then every household who signs the contract does so because the contract gives 

them more utility than (b) producing eucalypt trees without a contract, and (c) using the 

household resources for some other crop. Likewise, if we observe a household choosing option 

(b), then option (b) provided more utility than (a) or (c).

3.2.1 The economic framework

Factors that economic theory considers include:

the expected prices of different crops and/or trees, including the expected variance in the price 

of eucalypts and other crops/trees that yield output over a number of years;

the fertility of the soil, its potential for producing different crops and/or trees;

the cost of inputs: water, fertiliser, seedlings, the interest rate at which the household can 

borrow; the wage rate at which the family could work or hire labour; the price at which the 

family could rent or sell the land;

and the household’s experience with any agricultural crops and trees, if experience raises the 

household’s productivity in that crop.

Development economics in the 1980s used the early tools of information economics (which 

later became contract theory) to analyse rural markets. In particular, the theory focused on a set 

of information problems that impeded the functioning of rural markets, and might distort 

households’ choices. Development theory still considered large markets, with many agents, but 

now with the potential for information problems to distort markets or even cause them to break 

down completely. In particular:

9 Risk aversion is a type of behaviour that would lead smallholders to seek market security.
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Because labour is difficult to monitor and effort is costly, the household may find that hired 

labour is more expensive than their own labour. Either they have to monitor the hired labour, 

or they have to pay enough that the hired labour is motivated to work hard and retain the job 

(Ray, 1998: Chapter 12; Dwayne, 1992). There may also be a wedge between hired labour 

costs and family labour costs because some family members have home duties (such as 

childrearing) or cannot work on the open market (children and elderly members). Thus the 

household composition may determine which crops are most profitable.

Because it is difficult to enforce repayment of loans in many countries, smallholders are 

generally not able to obtain loans from the formal banking sector. Banks would like to charge 

higher interest rates to smallholders, to compensate for default risk and for higher transaction 

costs; but a higher interest rate makes default even more likely, because repayment is more 

expensive. This problem means that usually banks refuse to lend to smallholders who don’t 

have collateral. Some smallholders who are in a long-term lending relationship may be able to 

get a loan from an informal moneylender, but usually these are small loans, for short amounts 

of time, at very high interest rates (Ray, 1998: Chapter 14).

The household may not have access to insurance markets: the household would like to insure 

itself against variations in the price of its wood. An insurance firm may not have enough 

information about future wood prices to be willing to insure the smallholder; there is also the 

risk that the mill and smallholders will partner to defraud the insurance company (Quiggin et 

al., 1993; Chambers, 1989). Finally, the bureaucracy costs of processing such a small 

insurance contract may be prohibitive for any insurance company.

There may not be enough information available to ascertain the true quality of seedlings on the 

open market. If good seed is indistinguishable from bad seed at the time of sale, then sellers of 

good seed may not be earning a return for their higher-quality product, and they may be driven 

out of the market by low-quality seeds; this problem is known as adverse selection (Akerlof, 

1970). The mill may be able to provide seedlings of guaranteed quality, based on its 

reputation. (Alternatively, the quality of seedlings on the open market may be known to be 

bad, but smallholders do not have access to credit to pay for high-quality seeds. Selling 

seedlings to householders may be a form of credit transaction.)

Thus a combination of transaction costs and imperfect information lead to significant 

inefficiencies in markets of relevance to smallholders considering plantation forestry. As 

contract theory developed, it also began to consider the possibility that one or more agents had 

significant market power.

In general terms, contract theory is a branch of economics which explores the implications of 

signing a contract, specifically the implications of separating actions and payments across time
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(Figure 3-1). For example, a firm might contract to buy a smallholder’s crop, for a set price; 

then the smallholder would plant and tend the crop. Contract theory explores both written 

contracts, and also contractual agreements not enforced by a court of law; in the latter case, the 

parties fulfil the contract if they expect to benefit enough from the continuation of the 

relationship (the next round of contracting). The timing issues at the heart of contract theory 

are presented in a timeline that indicates the gap between a contract, the parties’ investments 

and the final payments. While this timeline is framed in terms of a mill and a smallholder, and 

a contract to grow eucalypts, this timing has the standard structure of contract theory.

Figure 3-1. An overview of contract theory

Investment stage: 
—smallholder 
plants, exerts 
effort
—mill provides 
technical support

Contracting stage: 
negotiate over contract 
= exclusivity, price or 
minimum price, credit, 
subsidised high-quality 
plants

Continuation benefits (the value of 
contracting in the next period, and the 
value of a good reputation), if relationship 
not broken at renegotiation stage

Payment / delivery: 
Possible renegotiation if 
contract not binding.
—smallholder may sell to 
other buyers instead of 
mill

As contract theory is a branch of economics, it makes the standard assumptions that 

individuals are rational, not necessarily moral, and not altruistic towards their contracting 

partner. Therefore the mill and the smallholder will act opportunistically at two stages in the 

contracting process.

At the payment/delivery stage, both parties decide whether the return is higher in fulfilling the 

contract or breaking the contract. A party considering breaking the contract thinks of the costs 

(possibly legal costs and fines, but more likely the loss of a future working relationship with 

the other party) and benefits (the prospect of a better price).

At the investment stage, parties choose how to invest, based on how that investment is 

rewarded by the terms of the contract or the prospects of future relationship. For example, if 

the smallholder owed 50 per cent of his lumber to the mill, in return for credit and inputs, the 

smallholder would only be 50 per cent as motivated to supply effort to tending the trees.

Also, because of the assumption of rationality, the first stage contracting is aware of this 

possible opportunism and makes the appropriate adjustments: parties will not sign a contract
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that they expect to break; and parties will adjust the terms of the contract to create as much 

‘surplus’ (possible benefits to both parties) as possible.

Factors that are external to the two parties’ relationship have a strong effect on the outcome. 

The most important factors are:

• Are there other buyers for the wood? Other mills may be interested, and the mill may 

purchase wood from middlemen.

• Does the mill have a reputation with other smallholders that it wants to preserve?

• Is the legal system affordable and effective, so that an enforceable contract can be 

written?

These external factors that shape the contracting environment are presented in Table 3-1.

Table 3-1. External factors and contracting environment
Other mills Middlemen selling 

to just one mill
One mill, no 
middlemen

Contracts are enforceable 
(both parties must honour a 
written contract)

A

Mill cares about its 
reputation (the mill will 
honour the agreement, 
smallholder may not)

B C D

Neither is bound to honour p P n
the agreement C , r y j

Situation A: The competitive environment is irrelevant when the parties can sign an 

enforceable contract. The mill offers a package that is attractive enough to draw the 

smallholder into contract tree farming. If the smallholder does not have access to credit, and 

needs it to plant trees, this will include a loan that is then deducted from the final lumber price. 

The mill may also sell the smallholder higher-quality plants than are available on the open 

market, so that the parties get the most lumber possible; the plants may be sold at a subsidised 

price, which is effectively a loan. Because the mill is better able to bear risk than a 

smallholder, the contract will also include an insurance component: some share of the loan is 

repaid in the form of a lower agreed-upon crop price (so that the gains are less in good times, 

and the losses are less in bad times) or equivalently, as a share of the crop.

The most well-known application of such analysis is to sharecropping (Stiglitz, 1974): tenants 

in rural India pay their rent in the form of a share of their crop (where that share may be 

anything from half to five-sixths of the crop). At first glance, sharecropping appears to be an 

outdated, inefficient system, missing out on the benefits of both modern tenancy contracts and
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modern labour contracts. Contract theory suggested that sharecropping was instead a very 

subtle compromise between two information problems from the list above. The first problem is 

that effort is costly, so if the tenants retains only a share of the crop they will have diminished 

incentives to invest effort in production, because they incur all the cost of effort but reap only 

part of the benefit. The second problem is the absence of insurance for crop failure: because of 

the same information problem about effort, no insurer is willing to fully insure tenants against 

any possible shortfall in their crop. If the tenants pay their rent as a share of the crop, the 

downside of a bad year is somewhat attenuated, because the rent is less in a bad year. The 

landlord cannot fully insure the tenant against a bad year, because of the information problem 

about effort, so the sharecropping contract is a compromise. By the same logic, the smallholder 

may get a smaller loan, or may repay part of the loan as a flat sum, in order to reduce the 

negative effect on effort of a reduced crop price.

Situations B, C, D: Now the mill needs to consider the possibility that the smallholder may 

break their agreement and sell the crop to someone else. If the smallholder is expecting a lower 

lumber price from the mill, because of a loan or plant subsidy, the smallholder is tempted to 

renege on the agreement and sell his lumber to another buyer. The mill does not face this risk 

in situation D, when it is the only buyer; but if it buys from middlemen (without verifying the 

origin of their lumber) or if there are other mills buying, this may be difficult. Thus in situation 

B and C, the mill may not be able to offer the optimal levels of credit to smallholders; very 

credit-constrained smallholders will miss out, and smallholders may not use their land as 

efficiently as they would if they had more financial resources (Conning, 1996).10

Situations E, F, G: In situations F and G, the smallholder faces a risk of expropriation or 

holdup (Williamson, 1985). Tree farming involves large, sunk, up-front investments. There is a 

risk that at the time of harvest, the mill will offer a very low price for the lumber, which the 

smallholder will have to accept as being better than nothing, but which will not compensate 

him for his up-front sunk investments. The delay between investment and compensation 

creates the risk that the mill will behave opportunistically.

Whether this is a risk depends on whether the mill is concerned about its reputation with other 

smallholders. If most of the smallholders who might be interested in eucalypts have already 

planted, there is a risk that the mill will sacrifice its future reputation for the sake of paying 

very low prices for the currently planted eucalypts. No one would re-plant eucalypts, but the 

firm might still find that profitable. If instead the firm is still trying to draw new smallholders

10 Jonathan Conning (1996) provides evidence from rural Chile that when competition among buyers 
increases in certain crops, the availability of credit from buyers declines because of the risk of “pirate 
sales,” that is, sales to other buyers.
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into planting eucalypts, it will be more concerned with its reputation (and then we are in 

situations C and D).

The presence of alternative buyers eliminates this risk, because if the mill reneges and offers 

prices that are too low, the smallholder will sell to another mill. Thus situation E presents 

much less risk of expropriation than situation F or G.

The presence of the other mill may also shape the prices that the smallholder gets in the initial 

contractual agreement: if the smallholder is further from the mill and closer to another mill, or 

if not enough nearby smallholders are interested in growing eucalypts, the mill may subsidise 

transportation costs for tree growers that are further away, to make selling to them more 

attractive.

The literature on contract agriculture (and contract tree farming in particular) has discussed 

many of the issues above—often describing the same phenomena using different language to 

the economics literature.

3.2.2 Review of the agricultural literature

The literature on contract agriculture often supports the view that contract farming can build 

dependency and that long term contracts disempower contract farmers, reducing their capacity 

for economic choice. Key references are included below.

Writing from a political economic perspective, Wilson (1986) claims that power imbalances 

undermine contract agriculture:

The most serious shortcoming in the analysis o f contract farming which attributes increasing 
integration to the technological and economic realization of the industry as a whole is that it tacitly 
assumes that the contracts are legally neutral instruments drawn up between equivalent economic 
units -the farm operation and the processing enterprise. A closer examination of these contracts 
reveals, however, that this is far from being the case. They resemble [...] more the kind of 
exploitative relation between monopoly and competitive capital found in many non-agricultural 
sectors, where the arrangement is usually anything but equitable (Wilson, 1986:54).

Based on empirical research, Little and Watts (1994) argue that power imbalances between 

companies and farmers turn contract agriculture into an elaborate form of exploitation. Clapp 

(1994:81) agrees with Wilson (1986) and Little and Watts (1994)’ opinion, and views contract 

farming as a ‘form of disguised proletarianization [where] the farmer’s control is legal but 

illusory’. Empirical results on the issues that may generate risks for farmers and threats to 

social justice are as follows:

Smallholders have poor bargaining position. Where there are many potential crop suppliers, it 

is also more difficult to organise for collective action against the company (Key and Runsten, 

1999).
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Smallholders who own a highly specific asset are tied into this specific activity. Specialisation 

to the contracted crop and consequently high dependence on it decrease smallholders’ 

bargaining power (Key and Runsten, 1999; Warning and Key, 2002; Singh, 2002). However, 

smallholders are not always deprived of any power (for instance: Warning and Key, 2002). 

Sometimes, their assets are not too specialised so they can easily move from the contract crop 

to another crop (for instance from peanut cultivation to oil peanut). They may also have the 

possibility to purchase same quality inputs from other sources and to sell their produce to other 

buyers besides the contracting company. Warning and Key (2002) describe a holdup situation 

in which the contracting company reneges on its agreement:

A firm contracted with small farmers [...] to grow melons for the Dakar market. The firm’s inputs 
to production were relatively low, consisting primarily of seeds and fungicide. By contrast, the 
farmers devoted a large amount of their limited land and labor resources to growing the melons. 
While the firm had agreed to buy the production at a set price, a plentiful harvest depressed melon 
prices across the region. The firm apparently found it more profitable to buy melons on the spot 
market and did not return to purchase the production of its contracting farmers. The farmers were 
thus left with a highly perishable, bulky product of low value, and most chose to let the melons rot 
in the fields rather than sink more labor into their harvest, transport and sale (Warning and Key, 
2002:262).

In forestry, results of interviews with the companies Sappi and Mondi in South Africa also 

provide evidence suggesting support of contract theory. They describe a situation where the 

mill cares about its reputation and there is at least one other buyer:

Action against defaulters: Neither SAPPI or Mondi have taken action against defaulters because of 
the legal costs of recovering small amounts of money and the damage to the image of their 
schemes. They have relied instead on two mechanisms to recover their loans: (1). they have a 
relative monopoly of markets in the region. The only contender is the CTC chipping plant at 
Richards Bay which has historically set the price for timber in the region. Small growers can 
access CTC by arranging their own small-scale transport contractors. However, SAPPI and Mondi 
have recently concentrated extension efforts on organising cheap and efficient transport to their 
mills which may outweigh the price advantage at CTC. (2) companies rely on perceived benefits to 
growers to remain in the schemes after harvesting (Caims, 2000:31).

A review of seven unpublished case studies of contract farming in agriculture also reports that

the priority for companies is to protect their reputation:

In the majority of cases, it is highly unlikely that a sponsor will take legal action against a 
smallholder for a breach of contract. The costs involved are inclined to be far in excess of the 
amount claimed, and legal action threatens the relationship between the sponsor and all farmers, 
not just those against whom action is being taken. Action by a farmer against a sponsor is similarly 
improbable (Eaton and Shepherd, 2001:62).

3.2.3 Empirical literature on tree growing suggesting the importance of 

economic theory

Most of the adoption studies of tree growing have a weak theoretical basis. However, there is 

an extensive empirical literature that has evidence that suggests economic factors drive 

adoption of tree growing (for instance Jolliffe, 2004; Russell and Franzel, 2004; Shively, 1999;
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Thacher et al., 1997). As most empirical studies deal with a limited number of factors, we 

choose to present the results of a thorough economic analysis of smallholder tree growing by 

Byron (2001). This desktop review is based on expert knowledge and field experience in more 

than 60 locations in many countries in Asia and Africa, North America and Europe, and covers 

the most complete set of economic factors.

The adoption of tree farming by smallholders requires that they overcome ‘entry constraints’ 

that is necessary, but not sufficient conditions. Byron represents the entry constraints to tree 

farming as ‘a door with many locks’, and identifies the major locks as secure tenure for land 

and tree crops, a viable production technology, capacity for crop protection, adequate markets 

and confidence in the ability to market or utilise the products. Byron comes to the conclusion 

that:

Unless these barriers are simultaneously overcome, widespread tree-planting is unlikely to occur. 
Conversely, successful sustainable tree-farming does exist whenever all five conditions are met 
simultaneously. No one is a sufficient condition for success, but all are necessary-failure on any 
one can be a guarantee of failure overall (Byron, 2001:221).

Byron includes the concept of perceptions in his analysis, especially in relation to land tenure. 

Because of the long-term nature of the investment, tree farming becomes more risky where 

smallholders perceive land tenure to be insecure and smallholders may reject tree farming for 

wood production as a result.

Tree farming is more likely to be adopted if risks are reduced. Byron explains the link between 

the length of an investment in forestry and the risks involved as follows:

The lifespan of the investment (e.g. the rotation length of the plantation) will affect the perception 
of security, as well as the risk that the physical outputs will be reduced through some physical 
damage (such as storms, fires, pests and diseases) or the value of the products reduced through 
lower selling prices or higher marketing costs (Byron, 2001:216).

Once smallholders plant trees, they have very little choice but to keep them until the end of the 

rotation and there is very little flexibility in view of the high sunk costs. The opportunity cost 

of tree farming is of great concern to many smallholders. For example, smallholders may have 

a range of options such as allocating their land entirely to agricultural crops, entirely to trees, 

to a mix of trees, crops, animal husbandry as regards land use or finding employment 

elsewhere. Tree farming is more likely to be adopted if the attractiveness of alternative land- 

use is reduced through, for example, the elimination of agricultural subsidies and price support 

schemes, or through the effect of high labour costs on alternatives which are more labour- 

intensive.

Smallholders must find the expected returns from tree farming more attractive than returns 

from any alternative activity. Byron gives an example of such behaviour:
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Potential tree-farmers become active once they believe that the net benefit to themselves (not just 
to the State or their community) w ill exceed the best alternative use o f their time, labour and 
efforts, after taking into account the prospective markets, the likely yields, all the costs, and the 
risks (markets, biological, climatic, theft and expropriation, and, fires) (Byron, 2001:219).

We would like to make two additions to this analysis. Firstly, tree fanning creates an asset 

with different risk characteristics compared to other crops. In many parts o f the world, the 

alternative is rain-fed farming, which has some risk o f failure in the context o f uncertainty o f 

rains (Harrison and Herbohn, 2001). Smallholder tree farming is usually less vulnerable to 

water shortage, but vulnerable to other sources o f risks, as catalogued by Harrison et al. (2001) 

in Table 3-2.

Table 3-2. Sources of risk in smallholder tree farming
Risk category Major sources
Technical risks:
— risk o f poor establishment

— production (timber yield) risk

— timber quality and product type 
risk

Dry weather, inferior planting stock, poor planting 
technique, poor weed control
Storm or cyclone, fire, pest (insect, disease), unsuitable 
species mixture, collateral damage at harvest 
Inappropriate silvicultural management, insect damage, 
whether high-value outputs are produced_____________

Sovereign risk Machine use and roading regulations, changes in 
taxation arrangements, uncertain harvest rights and 
compensation, uncertain land tenure_________________

Market risk Uncertain future timber prices
Source: Harrison, S. R., Herbohn, J. and Emtage, N. (2001) Estimating investment risk in 
small-scale plantation o f rainforest cabinet timbers and eucalypts. In Harrison, S. R. & 
Herbohn, J. L. (Eds.) Sustainable farm forestry in the tropics: social and economic analysis 
and policy. Cheltenham, UK— Northampton, MA, USA, Edward Elgar.____________________

Secondly, the ecological conditions, the quality o f the soil and thus the productivity o f the land 

and the amount o f input required directly influence the possible range o f land use options and 

how they compare to tree growing. Sood and Mitchell (2009) provide empirical evidence in 

support o f the influence o f agroclimatic zone and soil fertility in North West India.11

3.2.4 Empirical literature on contract farming suggesting the importance of 

contract theory and economic theory more generally

There is less theoretical literature on contract farming in agriculture and forestry but it can 

provide evidence suggesting support o f one or another theory. The economic factors found by 

empirical studies o f contract farming are presented in this section.

11 This is a primary research study based on a survey o f 401 farmers and rapid rural appraisal analysed 
with logistic regression.
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Market and price security

Economic benefits are usually the most cited reasons for adopting contract farming in 

agriculture and in forestry. For instance, a empirical study of contract farming in Thailand 

found that the main motivation for growers to enter into a contractual agreement with a 

company are (from the most important to the least): market security, price stability, provision 

of input on credit, neighbour gaining higher income, and income opportunity for tenant 

growers (Sriboonchitta and Wiboonpoongse, 2008). Other evidence of the importance of 

market security for small farmers include: raw cassava in Nigeria (Ugwu and Okereke, 1985) 

and dairy and rubber in Indonesia (Singh Dillon, 1992). Smallholders are also attracted by the 

better price security.

The importance of market security is highlighted by additional empirical findings for forestry 

outgrower schemes in South Africa (Cairns, 2000). A monthly quota system that introduces the 

guarantee that, in cases of oversupply, the contracting company preferentially buys from 

contract tree growers, was a primary incentive for independent tree growers to join the scheme.

Provision of advance payment and credit

Rural credit provision is widely recognised by empirical sources as one major benefit from 

contract farming or its variants in agriculture (for instance Key and Runsten, 1999; Glover, 

1984; Raynolds, 2000) and in forestry (Smith, 2003; Cairns, 2000; Clarke and Isaacs, 2005).

Based on primary and secondary sources of information,12 a review of contract farming in 

Zimbabwe identifies credit and market security as the key motivations to adopt contract 

agriculture:

Contract farming is essentially better suited to smallholder farmers who do not have adequate 
resources to purchase the required inputs. It contends that more established farmers who are able to 
find alternative sources of financing for their operations, and are able to independently market their 
produce, are averse to entering into any contractual relationships with companies because they see 
no benefit from doing so (Woodend, 2003:41).

Based on primary data collected in the Dominican Republic, Raynolds (2000), whose core 

argument is that contract farming opens ways for women to claim payment for their work, also 

found that contract tomato growers accept a contract to get production credit. They cannot 

afford to buy seeds or other inputs otherwise and do not have access to any source of credit but 

informal money lenders at excessive interest rates. Contracting gives poorer households credit 

to survive between two harvests of tomatoes. The credit is deducted from harvest return. In 

households who hire workers, the credit does not cover the full costs of labour and increases 

the reliance on household labour. Access to credit was also of high priority in the case of

12 Interviews of companies and key informants were conducted to collect primary data.
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contract fanning for frozen vegetables because production costs were higher than production 

costs of alternative crops:

Credit was crucial for the [farmers] who had little access to formal credit. Unlike the Mexican 
commercial banks and the rural development bank, La Huerta provided credit to the [farmers] 
without collateral. La Huerta advanced seedlings, all pesticides, and fertilizers. The normal 
advances to the [farmers] represented about 40% of variable cost, while the [farmers] themselves 
provided the land, labor, and a portion of the costs of land preparation, water, and transportation. 
These in-kind credit contracts resulted in out-of-pocket costs for vegetable crops being in the same 
range as the costs for maize (Key and Runsten, 1999:395).

In the case of tree farming, having the company provide credit to adopters enables 

smallholders to overcome the problem of the long-term nature of return of tree farming (for 

example the five-year wait for income from eucalypts). Based on forestry expertise, Pokorny et 

al. (2007) share their views about access to credit in the tropics:

From smallholders’ point of view, much more important than technical assistance, is that credit 
programs offer them a unique opportunity to access external funding [...]. This funding, however, 
is then often invested in land-uses other than plantations or for consumption issues. This, in the 
long run, may provoke serious conflicts when the credit dealers audit the application of credit 
funds. Problems may also occur, if plantations are damaged or destroyed and the smallholder is not 
able to repay the credits. Often, the relevance of external support suffers from the fact that the 
programs exclusively deal with plantation issues and do not respond to other smallholders’ 
demands about other land-use options (Pokorny et al., 2007:18).

The example of Sappi and Mondi in South Africa is often cited for enabling poor and ‘labour 

deficient’ smallholders to participate (Cairns, 2000:26). These contracting companies pay for 

the wood in advance when plantation is well established and they also give loans for plantation 

maintenance and fire breaks (interest-free for Sappy and 10% interest for Mondi) (Cairns, 

2000; Smith, 2003).

The grower can opt to carry out his or her own weeding and fire control operations instead of 
employing contractors, but are advised to use local contractors for planting and harvesting 
operations. The money paid out to contractors by Sappi is recorded throughout the life of the 
plantation and deducted from the grower’s earnings when timber is delivered to the mill (Clarke 
and Isaacs, 2005:37).

3.2.5 Limitations of economic theory

Despite the contributions noted above, there were still a number of important features of 

smallholders’ decisions that were ignored by economic theory. Diffusion of innovation theory 

and livelihood theory arose in an attempt to fill those gaps in the theory.

Diffusion of innovation theory attempts to address uncertainty and other information issues 

that arise in the gradual adoption of an innovation. Rather than assume that all rural 

households were perfectly informed about any new innovation, diffusion theory traces the 

steps by which households first hear about the innovation, then obtain more information about 

the innovation, and how they assess the accuracy of that information. Who provides the

information will prove to be critically important, because each person makes an assessment of 
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the accuracy of the information based on the position of the informant within an intricate web 

of social networks, and his/her personal relationship of trust with the informant. For the 

purposes of this study, the innovations are the construction of a lumber mill that processes 

eucalypts and the offer of contracts. The uncertainty is about the benefits of eucalypt tree 

farming in general and contract farming specifically. One possible source of evidence is the 

experience of other households, if they have adopted eucalypt tree farming and possibly 

contract farming. Another source of evidence is direct or described experiences with the 

extension agent of the mill and with other employees of the mill. Thus another tier of 

uncertainty is about the trustworthiness of the management and staff of the lumber mill. There 

may also be a lack of technical knowledge on how to cultivate eucalypts and again, the 

extension agent of the mill may play an important role.

Rural livelihood theory attempts to provide some of the breadth that is missing in standard 

economic theory. It attempts to catalogue: the full range of goals that a household may pursue, 

the full range of capital that it can apply to meeting its goals, and the full set of institutional 

constraints and support that the household encounters while pursuing it goals. Thus, for 

example, the set of goals is defined much more broadly than in economics: rural households 

are seeking a livelihood rather than just an income/leisure/risk trade-off. Livelihood 

encompasses both the benefits of an income stream and of enhanced security of income, but 

also the aspects of livelihood that relate to identity. Thus, a farm household may not 

contemplate selling the farm and living off the proceeds, because their identity is bound up in 

complex ways with working on the farm.

3.3 Diffusion of innovation theory

Diffusion of innovation theory aims to explain why, when and how quickly an innovation is 

adopted. This literature was initiated in the United States of America to study the adoption of 

hybrid corn varieties in the 1950s. In the 1960s, Everett Rogers brought together the 

contributions from different disciplines, and his textbook ‘Diffusion of Innovations’ is still 

referred to as the basis for this theory. Rogers (2003:12) defines an innovation as ‘an idea, 

practice, or object that is perceived as new by an individual or other unit of adoption’ and 

diffusion as ‘the process by which an innovation is communicated through certain channels 

over time among the members of a social system.’ Two areas of the theory can be 

distinguished: (1) the determinants of the pattern of diffusion, and (2) the determinants of the 

individual adoption of innovation (Rogers, 2003; Ghadim and Panned, 1999). Geroski (2000) 

makes a very clear distinction between these two fields by presenting alternative diffusion 

models. (1) Epidemic models (a subset of population models) look at the diffusion rate 

(evolution of the number of users over time) and are based on the assumption that diffusion is 

limited by the lack of information. Diffusion of innovation theory points out that if knowledge
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transfer is costly, potential adopters will face a degree of uncertainty to which they respond 

differently depending on their degree of risk aversion and learning capacity (Geroski, 2000). 

Because populations are heterogenous and only few aspects of this can be reflected in a 

population model, there is a need to look at the individual level. (2) Individual-level models 

look at the probability that an individual will adopt, based on the individual’s characteristics 

such as goals, needs and abilities.

Adoption is believed to be determined by the perceived attributes of an innovation, the type of 

innovation decision, the communication channels, the social system, the extent of change 

agents’ efforts to diffuse information, the stages of the innovation-decision process, and the 

incentives and barriers (Rogers, 2003). Relationships between these drivers imply that an 

innovation, and information about its attributes, is communicated by change agents and their 

aides through particular channels, over time, among the members of a social system who 

progressively learn about it. The different drivers of adoption are discussed in detail in the 

following sub-sections.

3.3.1 Diffusion of innovation theoretical framework 

Attributes of innovations

Diffusion is influenced by individuals’ perceptions of the attributes of an innovation. Rogers 

adopts a five-category definition of attributes:

Relative advantage is the degree to which an innovation is perceived as better than the idea it 
supersedes. The degree of relative advantage may be measured in economic terms, but social 
prestige, convenience, and satisfaction are also important factors. [...] Compatibility is the degree 
to which an innovation is perceived as being consistent with the existing values, past experiences, 
and needs of potential adopters. [...] Complexity is the degree to which an innovation is perceived 
as difficult to understand and use. [...] Trialability is the degree to which an innovation may be 
experimented on a limited basis. [...] Observability is the degree to which the results of an 
innovation are visible to others. [...] Such visibility stimulates peer discussion of a new idea, as the 
friends and neighbours of an adopter often request innovation evaluation information about it. [...] 
Innovations that are perceived by individuals as having greater relative advantage, compatibility, 
trialability and observability and less complexity will be adopted more rapidly than other 
innovations (Rogers, 2003:15-16).

Broadly speaking, one might think of ‘relative advantage’ as encapsulating all of the economic 

aspects of the decision. A household is more likely to adopt an innovation if it will receive 

more income / more leisure / less risk from the innovation than from its current choices. Thus 

economic theory is folded into this framework, as the framework recognises that economic 

forces are relevant.

The other aspect of risk is the riskiness of adopting the new innovation, whose costs and 

benefits may not yet be fully understood. It may prove to be far less profitable than the farmer 

initially thought, or far more difficult, etc. This specific category of risk is explored in
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diffusion theory but not in traditional economic theory. This type of risk and its effect on 

decisions is explored in the other four categories: compatibility, complexity, trialability and 

observability. For instance, an aspect of trialability of an innovation is the switching costs, that 

is, how difficult it will be to stop using the innovation if this is wanted (Geroski, 2000).

Communication channels and homophily

Communication channels can be mass media (for example, radio broadcasts, leaflets, and 

booklets), group media (for example, meetings, training events and visits to nurseries or 

plantations by farm groups and villagers) or interpersonal contact (for example, company 

extension officers visiting smallholders and village leaders in order to promote contract tree 

farming, word of mouth).

Mass media channels are all those means of transmitting messages that involve a mass medium, 
such as radio, television, newspapers, and so on, which enable one or a few individuals to reach an 
audience of many. On the other hand, interpersonal channels are more effective in persuading an 
individual to accept a new idea, especially if the interpersonal channel links two or more 
individuals who are similar in socio-economic status (Rogers, 2003:18)

Geroski (2000) considers that innovations are made up of the hardware (the physical object) 

and the software (information needed to use it effectively). Drawing from Rogers’ work, 

Geroski (2000) justifies the influence of communication channels by the software component 

of innovations. He argues that initial adopters are inclined to mass media channels while 

subsequent adopters who are less sophisticated need more technical support to be willing to 

adopt, which they obtain primarily through interpersonal communication with the person who 

encourages them to adopt.

Interpersonal communication with someone from a similar socio-economic status, also called 

homophilous communication, is easier and more effective:

Homophily is the degree to which two or more individuals who interact are similar in certain 
attributes, such as beliefs, education, socio-economic status, and the like. [...] More effective 
communication occurs when two or more individuals are homophilous (Rogers, 2003:19).

Innovation-decision dynamic process

Rogers (2003) considers the innovation-decision process as a linear sequence of five stages: 

(1) knowledge, (2) persuasion, (3) decision, (4) implementation and (5) confirmation:

Knowledge is gained when an individual learns of the innovation’s existence and gains some 
understanding of how it functions. Persuasion takes place when an individual forms a favourable 
or unfavourable attitude toward the innovation. Decision occurs when an individual engages in 
activities that lead to a choice to adopt or reject the innovation. Implementation takes place when 
an individual puts an innovation into use. Confirmation occurs when an individual seeks 
reinforcement of an innovation-decision that has already been made (Rogers, 2003:20).
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Ghadim and Panned (1999) and Panned et al. (2006) propose a similar framework that also 

takes into account the dynamic nature of adoption. In addition to the factors listed in the 

previous section, adoption is influenced by the process of learning and experience. The 

learning, seen as dynamic, is divided into stages: awareness o f the problem or opportunity, 

non-trial evaluation, trial evaluation, adoption, review and modification and non-adoption or 

dis-adoption (Panned et al., 2006). Experience comes with the improvement of smallholders’ 

skids in applying the innovation to their own (Panned et al., 2006). The advantage of this 

framework is to consider the acquisition of information and the learning by doing (Ghadim and 

Panned, 1999). Trials enable smallholders to develop their skids and reduce the uncertainty 

about the long-term profitability of the innovation (Ghadim and Panned, 1999). This enables 

smallholders to make decisions that are most appropriate to their specific circumstances.

Adopter categories

Rogers (1962) distinguishes five types of adopters whose characteristics and interaction shape 

the diffusion curve into a bed shape.13 Innovators are the first 2.5 per cent of the individuals in 

a system to adopt an innovation, and are successively followed by: early adopters (13.5%), 

early majority (34%), late majority (34%) and laggards 14( 16%) (Rogers, 2003:281). Rogers 

describes innovators as follows:

Innovators are active information seekers about new ideas. They have a high degree of mass media 
exposure, and their interpersonal networks extend over a wide area, reaching outside their local 
system. Innovators are able to cope with higher levels o f uncertainty about an innovation than are 
other adopter categories. As the first to adopt a new idea, they cannot depend upon the subjective 
evaluations of the innovation from other members of their system (Rogers, 2003:22).

Based on Rogers, innovators are venturesome, educated, have multiple information sources, 

have a greater tendency to take risk; early adopters are respectable, social leaders, popular, 

educated; early majority are deliberate, have many informal social contacts; late majority are 

sceptical, traditional, have lower socio-economic status; and laggards are traditional, with their 

neighbours and friends as their main information sources, with a fear of debt (Rogers, 

2003:282-4). Once innovators have adopted, diffusion of an innovation from them to the 

laggards is facilitated by a higher degree of interconnectedness (linkages between the units in a 

social system through interpersonal networks).

13 A bell shape means a slow takeoff followed by a rapid phase of adoption followed by a slow and 
steady diffusion across a production sector.
14 The term ‘laggard’ is not recommended because it seems to imply that adoption is beneficial to all 
potential adopters (Carry et al., 2002).
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Social system and diffusion networks

Social systems15 influence adoption based on their norms and their structure and especially 

their communication structure.

Norms are the established behaviour patterns for the members of a social system. Norms define a 
range of tolerable behaviours and serve as a guide or standard for the behaviour of members of a 
social system (Rogers, 2003:26).

We defined [social] structure as the patterned arrangements of the units in a system. [...] A 
communication structure [is] the differentiated elements that can be recognized in the patterned 
communication flows in a system. [...] A communication structure is [...] often created in a 
system in which homophilous sets of individuals are grouped together in cliques (Rogers, 
2003:24).

Social network theory can be used to complement this aspect of diffusion theory, and explore 

it in more detail. Social network theory presupposes that (1) interpersonal relationships 

generate human behaviour, attitudes and values (Warriner and Maul, 1992); (2) most 

behaviour is embedded in networks of interpersonal relations (Granovetter, 1985); (3) 

relationships are more powerful than individual characteristics to explain human behaviour (as 

opposed to traditional psychological theory); (4) each individual is a member of multiple social 

networks/circles that build social systems. One particular field of social network theory is 

concerned with diffusion of innovations16 and identifies three mechanisms of influence that 

explain it:

A farmer can be influenced by spatial similarity which facilitates relationship formation (Kono 

et al., 1998).

A farmer can be influenced by positional and structural equivalence,17 The direction of this 

influence is not yet very clear. Equivalence was said to stop structurally ‘equivalent’ farmers 

from adopting the same innovation to avoid competition (Burt, 1987) but this argument has 

been criticised by Rice (1993) for whom structurally ‘equivalent’ farmers tend to behave the 

same way.

A farmer can be influenced by cohesion (Burt, 1987). Cohesion means ‘how much people stick 

together’ and the more they stick together, the more they are exposed to the information and 

attitudes of others in the network.

15 ‘A social system is defined as a set of interrelated units that are engaged in joint problem solving to 
accomplish a goal’ (Rogers, 2003:23).
16 A key reference is: Coleman et al. (1957) and the techniques used in this specific field are referred to 
as communication network analysis (Rogers, 2003:337).
17 Positional equivalence is the degree two individuals are similar to each other in their relations to all 
others in the network. Structural equivalence is the degree two individuals have the same relations with 
the same other network peers.
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The more frequent and emphatic the communication is between ego and alter, the more likely that 
alter’s adoption will trigger ego’s. Discussing the innovation with others, ego comes to a normative 
understanding of adoption’ s costs and benefits, a social understanding colored by the interests of 
the people with whom the innovation has been discussed (Burt, 1987:1289).

Influence by cohesion is closely linked with the concepts of social identity held by the 

information sender (Chaserant, 2003). Some network peers who are either more competent, 

charismatic or connected than others, can strongly influence others’ adoption decisions. They 

are called ‘opinion leaders’ because their opinion about an innovation strongly influences the 

adoption decisions of others (Rogers, 1995). They play a key role in relaying information and 

evaluation to the rest of the social system.

Network theory has been used to enrich the ‘epidemic’ theories of how a population adopts an 

innovation. For instance, complex knowledge is more easily transmitted between homophilous 

individuals (Rogers, 2003) , for instance between farmers with close ties1 x (Szulanski, 1996; 

Nonaka, 1994). However, homophilous communication increases the ‘horizontal’ spread of an 

innovation but not its ‘vertical’ spread (Rogers, 2003:307). In terms of diffusion of an 

innovation (rather than adoption in general), the impact of information exchange is said to be 

the strongest when received by someone who is socially and spatially distant (weak ties19) 

because s/he will now spread the information to a whole new zone of the network (Rogers, 

2003).

The perceived integrity of the source of information (Uzzi, 1997) and, in the case of contract 

farming, the trust given to the contracting company, are other crucial factors. They imply that 

farmers are more likely to contract with a company of their own network (Chaserant, 2003). 

Thus network theory brings a richer dimension of information to diffusion theory. It is not 

sufficient to ask whether a farmer is aware of a particular innovation. The farmer is also 

making an evaluation of the truthfulness of the information s/he receives, particularly when 

some of the information comes from an interested party (such as a seller); this is why his/her 

ties to the informer matter. The process of diffusion includes not just an evaluation of the 

innovation, but an evaluation of the information s/he receives about the innovation.

Opinion leaders are not the only ones to play a key role. Early adopters20 also play a key role 

because their choice leads to increased information available on the innovation and, in cases of 

several innovation variants, on one variant of the innovation over another, and consequently to

18 Because direct relationships induce more trust, improving willingness of farmers to share knowledge 
(Levin and Cross, 2004).
19 This is part o f the theory of strong and weak ties (Granovetter, 1973) and sometimes referred to as 
‘trusted weak ties’ (Levin and Cross, 2004). Tie strength is ‘a combination of the amount of time, the 
emotional intensity, the intimacy and the reciprocal services characterizing the tie’. The first concern of 
the literature on the theory of strong and weak ties is relationships and their influence on information 
sharing (Granovetter, 1973; Granovetter, 1985).
2,1 If they decide to adopt, opinion leaders are likely to be part of the innovators or early adopters.
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the adoption of this variant (Geroski, 2000; Rogers, 1995). In the case of contract farming, this 

theory also implies that the first company to contract tree growers in a given village is more 

likely to be more successful than a competing company in this village.21

Extension22 has a key role in diffusion of innovation. It is a tool that was first used by 

companies and consequently had the drawback of being focused on ‘selling a product’, 

disregarding whether farmers needed it or whether it was truly beneficial to them (Christoplos 

and Nitsch, 1996). Most recent developments of extension theories have informed the way 

companies approach smallholders to talk them into adopting contract farming. In particular, 

extension theory has concluded the following.

Extension does not lead to adoption unless it takes into account smallholders’ needs. Röling 

(1994) shifted the focus of extension from the industry to the smallholders by introducing the 

‘relevance model’. The specificity of this model refers to the platform approach according to 

which smallholders are considered as a counterpart of the change agent: they can explain their 

needs and receive technical advice from the change agent. In diffusing an innovation, a key 

element to persuade potential adopters is to identify the type of information they need before 

they want to adopt (Geroski, 2000).

Extension leads to adoption when it is participatory, as this encourages appropriate adoption of 

the innovation. Since the late 1970s, participatory ‘bottom-up’ methodologies have emerged as 

a response to the poor success of top-down extension strategies (Black, 2000). Chambers et al. 

(1989) have developed the ‘farmer first’ approach in which farmers’ knowledge, problems, 

analysis and priorities are the starting point; action occurs on the farm and the farmer is the 

main experimenter. Well-implemented, participative ‘bottom-up’ styles of experimentation, 

learning and action have many advantages such as supporting local innovation and adaptation, 

and enhancing local capabilities (Black, 2000; Pretty and Chambers, 1993). However, 

conflicting interests between different interest groups and individuals often make it difficult 

for extension to be successful (Black, 2000; Röling, 1994). This difficulty has been addressed 

through the use of mediation and facilitation to enable the dialogue between multiple 

stakeholders (Röling, 1994).

In addition to extension theories, diffusion theory provides some clues to successful extension. 

For example, change agents are most effective when they target opinion leaders. The most 

effective way to communicate with them is not mass media (which is better for quick delivery 

of information to a large audience) but interpersonal communication, especially with strong 

ties (Rogers, 1995). The structure of the social system dictates which opinion leader extension

21 This refers to the concept of long-lasting advantage of pioneer companies.
22 ‘Extension’ is a term widely used for the dissemination of agricultural information in rural areas 
aiming to encourage landholders to adopt new practices.
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can most effectively persuade (Rogers, 1995). Change agents may also rely on some trusted 

individuals who have more frequent interaction with clients: the ‘change aides’ (Rogers, 

1995). The unavoidable limitation to extension is that, if smallholders are not able to adopt an 

innovation or do not find it attractive enough, extension will only confirm smallholders’ 

decision not to adopt (Pannell et al., 2006).

Optional/collective/authority decision making

The type of innovation decision is often determined by the social system and it can be optional, 

collective or authority-based (Rogers, 2003).

Optional innovation-decisions are choices to adopt or reject an innovation that are made by an 
individual independent of the decisions of other members of the system. [...] Collective 
innovation-decisions are choices to adopt or reject an innovation that are made by consensus 
among the members of a system. [...] Authority innovation-decisions are choices to adopt or reject 
an innovation that are made by a relatively few individuals in a system who possess power, status 
or technical expertise (Rogers, 2003:28-29).

Incentives

The theory of diffusion of innovation also considers the role of incentives in the adoption 

decision. For example, access to free plants2’ is a strong incentive towards the adoption of 

contract tree farming. Incentives often increase the rate of adoption of an innovation but the 

quality of such adoption decisions may be relatively low. If smallholders adopt an innovation 

early partly to obtain an incentive, there is relatively less motivation to pursue the innovation 

(if it can be discontinued once the incentive has been received) (Rogers, 2003).

3.3.2 Empirical literature: evidence in support of and in opposition to the theory

A number of empirical studies take ‘diffusion of innovation’ as their theoretical basis. Studies 

try to find evidence in support of specific drivers that the theory predicts will be important, and 

even to measure their relative importance.

Morris et al. (2000) focus on the communication channels and the roles of change agents in the 

different stages to encourage smallholder participation in an agri-environmental scheme (the 

arable field margins option) in the United Kingdom. The analysis of 212 phone interviews 

confirms the key role of change agents and opinion leaders, and concludes that personal 

contacts and demonstration are essential to in persuading smallholders to adopt the scheme.

The empirical work of Elsey and Sirichoti (2001) uses diffusion of innovation theory in 

innovative ways. Based on the quantitative survey of 120 households and qualitative 

interviews of 20 group leaders about pest management practices in Thailand, they assess the

The term ‘plants’ includes seedlings, tissue culture and rooted cuttings.
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relative importance of different components of the diffusion model and use three variants of an 

adoption variable: adoption intensity, scale and rate.24 Their results include: that relative 

advantage is the most important factor; and that the number of sources of information ranks 

second (as it influences only adoption scale and rate). Adoption intensity is also strongly 

enhanced by frequent meetings and the quality of the information received. These results on 

innovation attributes and communication systems provide evidence in support of the theory.

3.3.3 Empirical literature on tree growing using diffusion of innovation theory

There is an extensive empirical literature using diffusion of innovation theory to analyse 

adoption of different forms of tree growing.

Barrow (1991) tested the effectiveness of extension on adoption of tree planting and best 

practices for agroforestry in Kenya. His results, drawn from a survey of 1,470 individuals in 

1989 and 826 in 1988, show that target groups who are trained drive diffusion of awareness of 

trees and their management. The active participation of target groups proves to be effective to 

initiate improved natural resource management.

Glendinning et al. (2001) tested hypotheses derived from diffusion of innovation theory and 

their sample of 428 households in Eastern India provided evidence of it: adoption of 

agroforestry was driven by suitable information received from multiple sources (extension 

agent, neighbour, group meetings) rather than by the socio-economic characteristics of 

households. The type of communication channels used for extension was decisive and the most 

effective one was interpersonal contacts.

Thacher et al. (1997) tested hypotheses generated from diffusion theory in the context of a 

reforestation incentive program in Costa Rica. Based on a survey of 243 farmers, they found 

that the frequency of visits by an extension officer and farmers’ attendance at community 

meetings had a statistically significant positive influence on adoption. Costa Rican 

smallholders were over twice as likely to join reforestation programs if they had previously 

received government technical assistance for other agricultural activities prior to enrolment. In 

addition, a Costa Rican smallholder who attended a workshop or field day to obtain 

information about the reforestation program prior to enrolment was four and a half times more 

likely to participate.

Schirmer et al. (2000a; 2000b) used the theory in the context of tree growing on private land in 

Tasmania. They provided strong evidence in favour o f diffusion theory, specifically on the 

stages of innovation-decision process, in their qualitative survey of 27 landholders:

24 ‘Intensity’ refers to the extent of land area on which innovation is adopted, ‘rate’ refers to the speed of 
adoption and ‘scale’ refers to the number of adopters.
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smallholders go through the stages of motivation, information gathering and evaluation of 

information in the context of various alternative options. The unidirectional process is 

interactive and includes feedback: evaluation of one option can generate new questions about 

specificities of others that have already been evaluated. In addition to testing hypotheses 

derived from diffusion of innovation theory, their research provided empirical evidence in 

support of economic factors. They confirmed the influence of the opportunity cost of 

adopting—expected costs and returns compared to the ones from other enterprises, the land, 

risks involved and time before returns.

The empirical studies considered below have not explicitly used diffusion of innovation theory 

to generate hypotheses but results have revealed evidence in support of this theory. They 

uncovered factors, expected to be critical in the adoption of tree growing, that contribute to 

supporting this theory.

In addition to uncovering economic factors driving adoption, Amacher et al. (2002) found that 

the access to information and forestry technical assistance was reported to improve the quality 

of household labour, and farmers’ willingness to engage in tree farming. They also found that 

certain characteristics of change agents influence adoption of forestry technologies in Pakistan: 

‘Good extension foresters are also important, but their personal character may be even more 

important than their technical expertise.’ Their findings highlight the issue of trust and of how 

potential adopters assess the reliability of information.

Matthews et al. (1993) found that Canadian smallholders who are more familiar with tree 

farming are more confident in their own ability to profit from tree farming and are more likely 

to adopt it. Familiarity with a new activity (for example, agroforestry or tree farming) has been 

found to be more important than formal education in influencing adoption or willingness to 

adopt.

Based on 38 household semi-structured interviews in Paraguay, plus informal ones and 

observations, Hamilton and Bliss (1998) found that the amount of information and 

smallholders’ interest and willingness to use that information strongly enhance the adoption of 

agroforestry. They confirm the importance of the communication channels and especially 

interpersonal contacts:

Luis Espinola, a 33-year-old farmer with 3 hectares indicated that visits from a Peace Corps 
extension agent provided him, his brother and his father with information about Agroforestry. He 
added, "Any information is good information but it helps when you can talk to someone about it 
and share ideas"(Hamilton and Bliss, 1998:17).

Walters et al. (1999) conducted qualitative research in the Philippines focusing on 

ethnographic and historical aspects. They found evidence that compatibility with past 

experiences and influence by cohesion affect tree-growing adoption:
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Historical experience with such Hoods has left a strong impression on many residents. On the 
positive side, residents needed little convincing about the importance of soil and water 
conservation and reforestation. On the negative side, the threat o f floods gave them little incentive 
to invest in land improvement near the river, the intended initial target of the reforestation (Walters 
et al„ 1999:205).

The establishment of Tina-an reflected such a pattern: the entire village is a cohesive unit based on 
a dense network of extended family relationships maintained by several decades of relative 
physical isolation. The consequence of this was that Tina-an residents were both easy to mobilize 
and required minimal technical support once they got started (Walters et al., 1999:207).

The empirical literature presented in this section has provided evidence in support of the 

importance of compatibility, communication channels, social system and stages of innovation- 

decision process in the adoption of different forms of tree growing.

3.3.4 Empirical literature on contract farming revealing the importance of 

diffusion of innovation theory

The diffusion theory has not been used in previous research to analyse the adoption of 

contracts in tree farming. This thesis represents the first attempt to do so. We present the 

results of a review of the literature on contract farming in agriculture and forestry and explain 

how some of the factors that researchers found relate to diffusion of innovation theory.

Compatibility with past experiences

In agriculture, the influence of the familiarity with the crop on the willingness to adopt a 

partnership is pointed out by Key and Runstcn (1999) and demonstrated by Warning and Key 

(2002) in the case of the peanut contract farming in Senegal. This finding seems transferable to 

tree crops: in the case of possible alternative land uses and limited experience of tree growing, 

a smallholder may be less willing to be contracted for tree growing. More globally, the social 

and farming environment (historic productivity, cultural differences) is cited as a precondition 

for success of partnerships (FAO (a), 2001).

Communication channels

Empirical studies in agriculture (for instance Porter and Phillips-Howard, 1997) and forestry 

(for instance Nawir et al., 2003; Kulkarni, 2008) give evidence that the communication 

channels matter in the adoption of contract farming. The influence of the communication 

channels is evidenced in empirical research of a forestry scheme India by Kulakarni (2008):

Mass contacts through opinion leaders and progressive farmers, demonstration plots in major 
operational areas, exposure of potential customers to good plantations, awareness of the economic 
viability o f “ITC Bhadrachalam” clones as a commercial crop have all strengthened the private 
farmer and private industry (private-private) partnership (Kulkami, 2008:150).
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Studies o f forestry schemes found that benefits o f interpersonal contacts are weakened i f  

extension agents change frequently (Nawir and Santoso, 2005; Nawir et al., 2003). Studies o f 

agricultural schemes found that success o f interpersonal contacts depends on some 

characteristics o f the extension agents (Porter and Phillips-Howard, 1997):

In both Nigeria and South A frica we found [the specific issue o f staffing per se] to be a particularly 
critical element in forging good farmer-company relations, and suggest this may well be the case 
elsewhere, in view o f the fact that in many schemes company management consists mainly o f 
expatriates with limited knowledge o f local languages and culture (Porter and Phillips-Howard, 
1997:229).

This section highlighted empirical evidence o f the role played by the compatibility with past 

experiences and the communication channels in the adoption o f contract in agriculture and 

forestry.

3.3.5 Limitations of diffusion of innovation theory

Diffusion o f innovation theory has been strongly criticised by development agencies for 

assuming that all new improvements come from the experts while smallholders are seen as 

passive and waiting to be told what to do.

Diffusion o f innovation theory continues to assume that the benefits o f an innovation are 

primarily economic benefits. The theory does not consider broader livelihood goals and 

livelihood strategies that the household may be pursuing. For example, when a farmer receives 

information about an innovation through his/her network, the decision to adopt the innovation 

may depend on other aspects o f his/her position in the network. So for example, i f  all the 

‘ important’ families in the village adopt the innovation, s/he might adopt it too even i f  s/he 

assessed that it would lose him/her some money, because it would enhance his/her social 

capital to be following their advice and making the same decisions as them. Depending on the 

norms o f the social system, opinion leaders’ decisions can sometimes be driven by very 

specific goals such as protecting their social status. Another example is that i f  early adopters 

make social or economic benefit out o f the innovation, they may apply a certain pressure on 

the majority to adopt or face social exclusion.

Diffusion o f innovation theory considers that individual characteristics (gender, caste, class, 

age, ethnicity, religion, wealth), a belief system, and circumstances within the social 

environment (history) modify people’s adoption decisions through varying perceptions o f the 

attributes o f the innovation and the information evaluation in general (Schirmer et al., 2000b; 

Rogers, 2003; Panned et al., 2006). Therefore, a limitation o f diffusion o f innovation theory is 

that these influences on adoption are not well defined. By taking smallholders’ livelihood into 

account this limitation is avoided.
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3.4 Livelihood theory

Livelihood theory is based on the interactions between livelihood assets, activities, 

vulnerability context, transforming structures and processes, and outcomes. These components 

and their interactions are frequently represented in a framework as presented in Figure 4-2 

(Ellis and Ade Freeman, 2004; Ellis, 2000; Scoones, 1998; Carney, 1998; DFID, 1999) and 

used to answer questions such as:

Given a particular context (of policy setting, politics, history, agroecology and socio-economic 
conditions), what combination of livelihood resources (different types of ‘capital’) result in the 
ability to follow what combination of livelihood strategies (agricultural 
intensification/extensification, livelihood diversification and migration) with what outcomes? 
(Scoones, 1998:3).

Figure 3-2. Livelihood framework
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3.4.1 Components of the livelihood framework 

Livelihood objectives25

Livelihood theory takes into account the economic objective of income maximisation but goes 

beyond this and emphasises that what the poor are seeking is increased well-being (self

esteem, sense of control and inclusion, physical security of household members); reduced 

vulnerability; food security; more sustainable use of natural resource base (DFID, 1999). 

Chambers and Conway (1992) define livelihood sustainability as the ability to cope with and 

recover from shocks and stresses (social sustainability) and maintain or enhance farmers’ 

capabilities and assets without undermining farmers’ natural capital (environmental 

sustainability).

25 The term ‘outcomes’ is used in the context o f DFID’s work, but is replaced by ‘objectives’ in this 
research because the focus is given to smallholder perspectives and their objectives.
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Livelihood assets

The livelihood assets include a variety of capital upon which smallholders draw to build up 

their livelihoods (De Haan and Zoomers, 2005). Five types of capital are usually considered:

• Human: education, skills, ability to labour, health

• Social: network of connections through which one might receive information, participation 

in informal networks, membership to associations, relationships of trust, reciprocity and 

exchanges

• Natural: land, water, trees

• Physical: tools, machine, infrastructure (roads, irrigation canals)

• Financial: available stocks and regular inflows of cash, access to credit (based on DFID, 

1999).

For example, a household with more labour available will not choose the same activity as a 

household consisting of an elderly couple whose children have moved to the city. Eucalypt tree 

growing does not require much work/care, and it will be perfectly suited for old people even in 

the case that it does not provide them with the best return to land. However, adoption of tree 

growing may not occur because of the specific livelihood assets of a household. For instance, 

if farmers do not have land, or the financial capital to buy seedlings, or the capacity to wait 

until trees can be harvested.

Trade-offs between these types of capital and the flexibility of the interchanges are 

fundamental (De Haan and Zoomers, 2005). For instance, farmers can exchange livestock for 

money and money for seeds.26 In addition, social capital helps generate human capital by 

enhancing knowledge creation and transfer (DFID, 1999).

Vulnerability context

The main feature of the vulnerability context is to be more exogenous than the other 

framework components: local people themselves have no control of them, at least in the short 

to medium term. DFID provides the following examples:

Trends: population trends, resource trends (including conflicts), national/intemational economic 
trends, trends in governance (including politics), technological trends

Shocks: human health shocks, natural shocks, economic shocks, conflict, crop/livestock health 
shocks

26 These exchanges are referred to as ‘exchange entitlements’ (Sen, 1981).
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Seasonality: of prices, o f production, o f health, o f employment opportunities (DFID, 1999:2.2).

For instance, a fire in a tree plantation is a shock that can destroy some of the growers’ assets. 

Another example is the 2008 crisis, in which a shortage of food production and a drastic 

increase in agricultural commodity prices for consumers (FAO, 2009) have had some 

repercussions on prices of agricultural inputs for tree growers.

Transforming structures and processes

Transforming structures are (1) public and private organisations (government agencies, NGOs, 

associations and private companies). Transforming processes are the (2) institutions, (3) 

policies and (4) legislation.

Transforming structures and processes influence access to assets and outcomes of livelihood 

strategies or opportunities to transform these assets into activities (Scoones, 1998; Ellis, 2000). 

DFID (1999:2.4) describes the role of transforming structures and processes through an 

example of access to land. Access to land can be constrained by:27 (1) the efficacy of public 

organisations that write and enforce legislation and the existence of private banks and land 

traders; (2) ‘existing ownership rights and power relations’; (3) ‘national land use policies’; 

and (4) ‘district land legislation’.

Another example is: A tree grower wants to buy eucalypt clonal plants. He can only buy the 

plants that are developed by the large companies and sold in his area. The large companies and 

the local traders (private organisations) are exerting a constraint on the grower’s access to 

assets and activities.

Institutions are defined by North (1990) as ‘the rules of the game in a society or, more 

formally, are the humanly devised constraints that shape human interaction’(North, 1990:3). 

Institutions are shaped and exist within a culture (societal norms and beliefs) and power 

relations (age, gender, class) (DFID, 1999). They include both formal rules and conventions 

(for instance, driving on the left or right side of the road) and informal codes of behaviour (for 

instance, giving a handshake to close an agreement versus signing a written document), 

especially laws, property rights and markets (for instance, labour working arrangements and 

credit markets). A distinction between formal and informal institutions can be made based on 

the ways they are enforced. Enforcement of the former requires a third party (for instance, the 

rule of law) whereas the latter may be endogenously enforced (social norms).

As opposed to the vulnerability context described above, transforming structures and processes 

have a certain level of endogeneity (from household to district level) meaning that they are

27 Numbers refer to the type of structures and processes listed above.
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‘closer’ to the households than any context even though they remain outside the smallholders’ 

control (Ellis, 2000).

Adoption of tree growing may not occur because of the institutional context. For instance, a 

farmer may not have the right to plant on the land they cultivate because it is not allowed by 

the community who owns the land.

Livelihood strategies

Three broad groups of household livelihood strategies can be identified: agricultural 

intensification, livelihood diversification and migration (Scoones, 1998; Hussein and Nelson, 

1998). Dixon defines diversification as:

...an adjustment to the farm enterprise pattern in order to increase farm income, or to reduce 
income variability. It exploits new market opportunities or existing market niches. Diversification 
may take the form of completely new enterprises, or may simply involve the expansion of existing, 
high value, enterprises. The addition or expansion of enterprises refers not only to production, but 
also to on-farm processing and other farm-based, income generating activity (Dixon et al., 
2001:14).

However, the livelihood research has evolved towards a broader understanding of livelihood 

diversification as the building up of a portfolio of activities and assets in order to survive or 

improve people’s standards of living (Ellis, 2000). Farmers can diversify to substitute for 

insurance, to survive, to decrease vulnerability but also to increase livelihood security under 

improving economic conditions or because of rationing in one or more markets that makes 

them unable to specialise as much as wanted.

Intentional (that is, strategic) and unintentional (that is, coping in times of crisis) adoption 

behaviours are also distinguished with livelihood theory (DFID, 1999; Devereux, 2001). For 

instance, cutting the number of meals to one a day during the ‘hungry season’ or annual 

‘soudure’ (when food supply is low) is considered more of an unintentional behaviour 

(Devereux, 2001).

Examples of how adoption may fit into a livelihood strategy

Depending on the circumstances, adoption of tree growing can be part of a diversification and 

an intensification strategy. On the one hand, farmers can incorporate trees with crops in 

response to decreasing land availability (agroforestry systems) (Arnold, 1990). They aim to 

maximise returns to land.28 On the other hand, trees can also be used to reduce risk through

2X A major reference in the literature on agricultural intensification is the Danish economist, Esther 
Boserup (1965). A central concept is that population growth can generate technological changes because 
of the need for agricultural intensification to meet the demand for increased productivity. Within this 
framework, the adoption of tree farming can be seen as an innovative intensification through the shift to 
a new crop.
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diversification of farm production and therefore of sources of income. Trees have different risk 

characteristics than agricultural crops (which, for instance, may experience crop failure 

through drought) and can also serve as a vehicle for savings.

Role of tree components in fanning systems: [...]Strengthen risk management through 
diversification of outputs, wider seasonal spread of inputs and outputs, and reduction in the 
likelihood of crop failure through drought, and build-up of tree stocks to provide capital (Arnold, 
1990).

3.4.2 Empirical literature and livelihood theory 

Evidence in support of and in opposition to the theory

Livelihood theory is used in many empirical studies as a framework but without generating 

hypotheses to be tested (see discussions on endogeneity and the difficulties in testing 

hypotheses generated from livelihood theory in the following sub-section). Many empirical 

studies that have used it conclude that it provides a useful tool to understand how individuals 

behave and what shapes their strategies (Nelson et al., 2005; Cramb et al., 2004). Nelson et al. 

(2005) also apply this framework to create an indicator of the vulnerability to structural 

adjustment of Australian farm households that are dependent on broadacre agriculture. The 

authors conclude that this framework is helpful to assess the impacts of the different types of 

capital on the resilience of farm households to a range of factors creating structural adjustment 

pressures.

The studies that have tested hypotheses derived from livelihood theory have confirmed the 

influences played by its different components. For instance:

The analysis of six focus groups and 18 household interviews showed that household 

characteristics, and especially human resources, landholdings, and cattle numbers, were 

driving the livelihood strategies pursued by smallholders in the Central Highlands of Vietnam 

(Cramb et al., 2004).

Perz (2005) analysed diversification based on a survey of 261 farm households in the Brazilian 

Amazon and found that previous results on livelihood diversification could be transferred to 

the frontier context he studied. For instance, livelihood diversity depends on the diversity of 

household capital and agricultural diversity depends on labour assets in particular. His study 

confirms the roles played by household size, age, education and extension assistance.

Based on a household survey in Java and Papua New Guinea, Preston’s results confirm the 

influence of age, gender and access to land on livelihood strategies (Preston, 1994).
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Empirical literature on tree growing using livelihood theory or simply revealing 

its importance

The literature on tree farming that uses the broader view of smallholders’ livelihood is usually 

related to poverty in general, and to assessment of poverty reduction strategies that take into 

account tree growing, among other activities of the poor, to understand tree growing’s 

suitability and contribution to livelihoods (for instance Carter, 2009). Similarly to the 

agricultural literature, empirical studies of tree growing do not usually test hypotheses 

generated from livelihood theory. The literature on adoption of tree growing gives evidence of 

many factors, including non-economic factors, which influence adoption of tree growing but 

without using livelihood theory (but sometimes using diffusion of innovation as explained in 

the previous section).

Exceptions to this observation include Emtage (2004), who uses livelihood theory (together 

with other theories including farming styles theory, farming context theory, and market 

structure theory) to guide the development of a typology of farmers and rural households 

related to their decision making.29 Emtage draws from livelihood theory to measure the 

livelihood or well-being of the households through resource ownership and the proportion of 

food requirements that they are able to produce themselves. Based on a survey, livelihood 

theory allows Emtage to confirm the influence of some socio-economic characteristics (such as 

land area, income, livelihood sources and education) on tree planting.

Other empirical studies have not explicitly used livelihood theory to generate hypotheses but 

results have revealed evidence in support of this theory. Factors related to this theory are 

expected to be critical in the adoption of tree growing. Firstly, some studies that are principally 

economic also reveal one of several factors that relate to livelihood theory.

For instance, in addition to economic findings, Scherr (1995) argues that, among 110 and 336 

farmers surveyed in 1988 and 1989 in West Kenya, adoption of agroforestry was part of a 

livelihood diversification strategy.

Diversification is a well-recognized strategy for managing risk in highly uncertain economic 
environments. Luo farmers appreciated multipurpose tree species which allowed them to respond 
flexibly to changing household needs and relative market prices (Scherr, 1995:801).

Sood and Mitchell (2009), previously cited for their findings on the biophysical characteristics 

of the farm (Section 3.2.2), found that a key motivation for growing trees is as a legacy for 

future generations. This finding reveals evidence that it is important to take into account 

smallholders’ objectives that may not be purely economic.

29 Emtage also uses diffusion of innovation theory as a decision-making model to identify factors 
influencing adoption of tree growing.
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Thacher et al. (1997), previously cited for their findings on economic and diffusion factors (for 

instance contacts with local extension) (Section 3.3.3), found that tree growing is attractive for 

households who are better educated, have off-farm employment, constraints on family on-farm 

labour or wish to work less on the farm.

Other studies that had principally found evidence in support of diffusion of innovation theory 

suggest the importance of livelihood theory. The key results are summarised below.

Hamilton and Bliss (1998) uncover the positive influence of age and explain it by the 

willingness of young smallholders to look for more profitable non-farm work while older ones 

try to improve their situation on their farm: ‘In thinking of the future of their families, they are 

more influenced by the potential for improvement. They also understand the idea of long-term 

benefits—more so than a younger farmer who has a new family and is struggling for 

immediate returns’ (Hamilton and Bliss, 1998:17).

Finally, Arnold and Dewees (1997; 1998) provide some evidence of the importance of 

livelihood theory. Firstly, they report that tree growing is attractive where labour is costly, 

limited or hard to supervise because it involves less labour than the cultivation of most other 

crops (Arnold and Dewees, 1997). In a policy analysis of existing research, they also provide 

examples of institutional measures that modify the outcomes and therefore the adoption of tree 

growing:

- Subsidies and fiscal measures (e.g. subsidised planting stock, subsidies for competing land uses, 
price controls, subsidies and fuelwood markets)

- Regulatory and tenurial measures (e.g. regulations controlling private production and sale, 
security of tenure)

- Public investment in research and support services (e.g. research, broader approaches to 
extension, strengthening the planning data base) (Arnold and Dewees, 1998:5).

The above evidence suggests using livelihood theory because one of the key advantages of this 

theory is to give weight to transforming structures and processes, and especially institutions 

such as land tenure.

Empirical literature on contract farming revealing the importance of livelihood 

theory

The livelihood framework is sometimes used in empirical studies of contract farming in 

agriculture (for instance Heuvel, 2006; Ladefoged et al., 2009) and forestry (Caims, 2000; 

Howard et al., 2005) to gain a better understanding of the impacts of contract farming from 

smallholders’ perspectives, but is not used to identify factors influencing adoption. This 

section presents the results of a review of the literature on contract farming in agriculture and 

forestry and explains how some adoption factors relate to livelihood theory.
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Empirical studies of contract farming provide evidence of the importance of transforming 

structures in general and fanners’ associations in particular.

In a discussion of the political economy of contract agriculture, Wilson (1986) concedes that 

bargaining associations do increase fanners’ protection against the company while negotiating 

the contracts but they still have less power than the company. Indeed, Porter and Phillips- 

Howard (1997), based on joint field work in Nigeria and South Africa and over two years, 

found evidence that farmers’ organisations, which had been initiated by millers to improve the 

communication between farmers and the company, were only rarely useful to farmers. A 

situation in which they proved useful was to help women get property titles. This phenomenon 

appears to be similar in India where Singh (2002) denounces the absence of any smallholders’ 

organisations or co-operative in Punjab. Based on a case study of safflower oil, Singh (2005a) 

recommends strengthening co-operatives in order to improve the protection of farmers’ 

interests. He points out a new system used in USA, Canada and India so far: the ‘New 

Generation Co-operatives’ (NGCs) which have more power over the execution of the contract 

(Singh, 2005a). Based on field surveys and statistical analysis of existing household data, Dao 

The Anh et al. (2005) found that smallholders’ organisations strengthen their social capital, the 

importance of which has been emphasised in the context of forestry partnerships: poorer 

households may be more likely to choose partnerships because they have less connection with 

the market than more specialised rich households may have (Dao The Anh et al., 2005).

In forestry, an empirical study of outgrowers’ schemes in South Africa found that farmers’ 

groups induced by companies only played administrative roles:

Both SAPPI and Mondi have set up grower associations in the areas where they operate. They 
function mainly to facilitate administration of the schemes (co-ordinate meetings and training 
days). In some cases they may distribute advance payment cheques and recently they have assisted 
companies to allocate the small-growers’ quota among members and non-members. These groups 
operate independently in their geographical regions: they are not organised under an umbrella 
association either within or across schemes and; they are not integrated with commercial 
associations such as SATGA. As yet the associations groups have not been powerful enough to 
negotiate for better terms of contract (Cairns, 2000:30-31).

In the context of contract farming for agricultural tree crops, Baumann found that even 

collective action is often not possible through these groups:

There are plenty of examples of farmers’ organisations which have been established by the 
contractor as an intermediary, and as a way to coordinate production procedures amongst 
numerous dispersed smallholders. Instances of collective action amongst them to improve the 
terms of their contract are more difficult to find. In the final analysis, the balance between the 
contractor and the grower depends largely, on the State and the support it extends to smallholders. 
For example, a large part of the reason the Kenyan Tea Development Authority gives such 
favourable terms to the outgrowers is the political activism and population density of the people in 
the area, and the need for the government to win their support (Baumann, 2000:35).

As described in the review by Vermeulen et al. (2008), the few success stories of powerful

local groups are observed where (a) there already was a tradition of powerful groups (for
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instance, Canada, Mexico) and (b) local groups exert control over the resources of interest to 

the company, documented in Indonesia by Mayers and Vermeulen (2002).

One venture partner group [The venture partner groups are small local cooperatives, which might 
be pre-existing or might fonn in response to an opportunity of collaboration with Perhutani] -  
Koperasi Penggerak Pariwisata (Kompepar, or Tourism Promotion Cooperative) -  has succeeded 
in negotiating an improved partnership with Perhutani. With organisation and management 
facilitated by an NGO from Bandung the cooperative formed a working group focused on 
ecotourism to manage a designated tourism area within the forest. The working group was able to 
negotiate formal control over the tourism area, with Perhutani receiving annual rents. Kompepar 
had a strong bargaining position because it already had effective control over the lakeside tourism 
area, because its management of the lake and forest was already good, and because it could offer 
Perhutani more in rent than the company had been able to collect as profits from tourism (Mayers 
and Vermeulen, 2002:64).

An empirical study in South Africa has shown that, beyond local groups, bigger self-organised 

groups like cooperatives or trade unions have achieved some successes since members have 

gained better terms of contracts after negotiations between the cooperative and the company 

(Howard et al., 2005).

The relatively small size of the small-scale grower segment and the volume of timber that they 
produce compared to the corporate grower-processors has resulted in a very skewed power balance 
in favour of the big companies. Grower-committees in the past have been company specific and 
this has to some extent limited their potential bargaining power. [...] Forestry South Africa (FSA) 
[has] established] structures that [...] allow small-growers greater representation in the forest 
industry (Howard et al., 2005:21).

Key and Runsten (1999) describe how transforming processes and policies in particular 

influence smallholder participation in agricultural contract farming in Latin America:

Governments can reinforce the labor cost advantages of small family farms by enforcing labor 
laws, the minimum wage, and workplace health standards on large farms. The diseconomies of 
scale suffered by small growers can be reduced by eliminating policy distortions and institutional 
biases that work against smallholders, and by promoting research into cropping technologies that 
reflect the relative prices of labor, capital and land faced by smallholders (Key and Runsten, 
1999:396).

In the context of forestry schemes in Indonesia, Nawir and Santoso (2005) showed the 

importance of institutions in general and land tenure in particular. The main benefit of 

outgrower schemes can even be the reduction of social conflict through the clarification of 

land rights:

An immediate benefit resulting from the partnerships was the resolution of land conflicts by 
recognising local people’s land rights inside concessions (e.g. WKS scheme) (Nawir and Santoso, 
2005:182).

This section has reviewed key empirical findings on the role played by transforming structures 

(and especially farmers’ associations) in contract farming in agriculture and forestry. These 

findings support the use of livelihood theory to analyse the adoption of contract tree farming.
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3.4.3 Strengths of livelihood theory

Livelihood theory is a rich framework. Empirical evidence has shown that some components 

of the livelihood framework had been previously ignored by economic theory, and by diffusion 

of innovation theory. Livelihood theory has shown the importance of new factors.

A key strength of livelihood theory is to take into account not only economic perspectives but 

also the social aspects in the adoption of an activity. Livelihood theory takes into account the 

social capital. The social capital is increased through: (i) networks and connectedness, that 

enhance smallholders’ trust and ability to work together; (ii) membership of more formalised 

groups which often implies obedience to rules and norms; and (iii) relationships of trust, 

reciprocity and exchanges that make co-operation easier and decrease transaction costs (DFID, 

1999). Diffusion of innovation theory thought about social capital simply in terms of ‘who is 

connected’.

Livelihood theory takes into account a richer set of goals (not just income, risk, leisure) but 

identity. Farming is an identity as much as an income source. Livelihood theory also takes into 

account that smallholders are not a homogenous group and within this broad group there are 

considerable differences in objectives and strategies.

A main advantage of livelihood theory is to give a more holistic view of social, institutional 

and economic dimensions of adoption behaviours compared to more narrowly social science- 

based or economic thinking. Livelihood theory includes a richer understanding of constraints 

(the transforming structures and processes) and especially institutional constraints that people 

face. Previous theories did not consider influences, or access to assets and activities. For 

example, who are the smallholders who can access various departments? This issue is more 

considered in politics than in development economics. Institutions and cultural forces are often 

ignored in economics. For instance, practice A is not culturally acceptable so smallholders do 

not do it. Land tenure institutions and village-level organisations are likely to be a help or 

hindrance to the adoption of a new activity.

Livelihood theory captures the dynamic nature of the system. It stresses the circularity: past 

choices affect all components of the livelihood framework, so it is endogenous and evolves 

over time. A consequence of livelihood theory, which sets the goals of sustainability and 

reduced vulnerability, is that we can see people’s objective as being to increase all types of 

capital. Outputs are part of a dynamic process: livelihood outputs impact the resource base (the 

capital) creating an upward or a downward spiral.

different types of capital [...] that are at once the resources (or inputs) that make livelihood 
strategies possible, the assets that give people capability, and the outputs that make livelihoods 
meaningful and viable (Bebbington, 1999:2029).
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This section has presented key aspects ignored by economic theory and diffusion of innovation 

theory that livelihood theory does take into account: social aspects, a richer set of farmers’ 

goals, assets and activities and the impacts of previous decisions on the following ones.

3.4.4 Limitations of livelihood theory

There are three main limitations of livelihood theory in analysing the adoption of contract 

farming (in agriculture and in forestry).

Firstly, livelihood theory considers the household as a single unit, whereas there is a literature 

on conflicting goals within the household. There are cases in which unitary views of the 

household are not accurate. For instance, it may be preferable for an individual to specialise 

while the household diversifies (Scoones, 1998). Livelihood theory does not take this into 

account and this constitutes a major weakness.

Secondly, livelihood theory is also limited by the fact that it does not capture the perception of 

information and the role of imperfect information. There is nothing in terms of how 

smallholders access the information and assess its reliability. In the case of adoption of an 

activity that smallholders have not done or even heard of before, the information available to 

smallholders plays a key role. This limitation of livelihood theory is a good reason for 

including diffusion of innovation theory as a complementary theoretical perspective. Diffusion 

of innovation stresses the issue of perceptions. For instance, smallholders receive information 

and have to decide whether it is accurate, and this decision will be driven by the way they 

perceive the information sender.

Thirdly, like the farming systems approach,30 the livelihood theory described in this chapter is 

really a systems concept and supplies a background theoretical basis for a broader 

understanding of smallholders’ livelihood within which contract (tree) farming, if adopted, 

could become one of the many components. The consequence to using a systems approach is 

that everything is endogenous in livelihood theory and therefore some hypotheses generated 

from livelihood theory cannot be tested. The normal way to use a theory is to make a 

prediction about what the theory says will happen after a change in an exogenous variable; 

then to test to see whether it happens. An example from contract theory would be: contract 

theory claims that sharecropping is a careful balance between reducing the risk for farmers and 

giving them incentives to exert effort. Based on the comparison of Farmer A’s rice paddy 

which is on flat ground and Farmer B’s which is on a hillside, meaning that Farmer B needs to 

exert a lot more effort, it is predicted that Farmer B’s contract will give him/her a larger share

30 The fanning system approach is a complex inter-related matrix of soils, plants, animal, implements, 
labour and capital, interdependent farming enterprises in which the farm is viewed in a holistic manner 
(multi-disciplinary approach). It is considered a precursor to livelihood theory (Norman, 2002).
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of the final output, to induce him/her to put in more effort. Then the hypothesis is tested by 

comparing contract terms between the hillside and the flat land. No such test can be devised 

for livelihood theory, because even a farmer’s capital is endogenous, in the theory: for 

example, the strategies a farmer uses to ensure a livelihood affect his/her endowments of the 

different kinds of capital (his/her networks may have become more developed; his/her land 

may be depleted, etc.). Only natural capital can be exogenous in some cases. The fact that 

some hypotheses generated from livelihood theory cannot be so tested is a challenge.

The nature of the livelihood theory allows for a richer set of assets, constraints and goals. 

Empirical work supports livelihood theory when a factor considered only by livelihood theory 

is shown to be important. Consequently, the hypotheses developed test the different 

components of livelihood theory, to identify which factors are important in the adoption of 

contracts by smallholders.

In the following section, we present the theoretical framework based on the three theories that 

have been analysed.

3.5 A theoretical framework based on the three theories—of economics, 

diffusion of innovation, and livelihoods

This section presents how the three theories deal with the ‘comparative advantage’. Based on 

the theories, we generate three sets of preliminary drivers of adoption. First we present the 

hypotheses that relate strictly to economics, and then hypotheses relating to diffusion theory 

and livelihood theory.

3.5.1 How a ‘comparative advantage’ approach fits with the three theories

Comparative advantage is a clear concept that everyone can understand. This concept is highly 

important in all fundamental economic theory (for instance opportunity costs), diffusion of 

innovation theory and livelihood theory.

(1) Comparative advantage is explained by economic theory as the maximisation of the utility 

function. Comparative advantage of an activity therefore refers to how it compares with other 

activities in terms of income, leisure time, effort and risk. The term comparative refers to the 

comparison to alternatives. An addition is made by diffusion of innovation theory and 

livelihood theory in the sense that the term comparative also refers to the individual who is 

doing the assessment. Each theory takes a different perspective to explain this relativity against 

the individual.

(2) Diffusion of innovation theory takes into account the relativity against the individual by 

including the concept of perception. The term comparative implies two degrees of relativity:
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(i) it is the advantage compared to alternative options and (ii) it is the advantage perceived by 

the decision-maker. Perceptions vary based on smallholder characteristics including the 

information he/she has. For instance, access to technical advice provided by a contracting 

company will be perceived to be of lower importance for tree growers who are already 

experienced. Another example refers to perceived reliability of predicted results. Smallholders 

must have potential returns demonstrated on the basis of realistic yield estimates (Hill and 

Ingersent, 1982). This factor is more fundamental in the case of tree crops because 

smallholders are often new to forestry and the long timeframe makes the yield estimation more 

vulnerable to changes.

(3) Livelihood theory also takes into account two degrees of relativity: (i) the new activity is 

just one of the strategies for improving livelihood and whether it is followed depends on how it 

compares with other options, and (ii) the comparative assessment between the options is made 

on the basis of the decision-maker’s objectives. The new activity may fit perfectly with 

existing household livelihood strategies but will not be perceived as advantageous by 

smallholders if it is not likely to take them in the direction they would like to go. The 

comparative advantage of an activity is evaluated in the context of smallholders’ objectives. 

Scherr (1995) gives an example of this variation:

Returns to labor, land and capital invested [...] must be not only positive, but superior to 
alternative options for meeting specific livelihood objectives. For example, farmers may be keen to 
grow timber trees for savings if they have no superior strategy for savings, while they reject 
growing trees for cash income if they already have a successful strategy for earning cash income 
from off-farm labor or crops (Schcrr, 1995:788).

Diffusion of innovation and livelihood theory go beyond traditional economic theories with the 

inclusion of additional degrees of relativity. Diffusion of innovation takes into account sources 

of variation in perceptions (information for instance) and livelihood theory takes into account 

varying objectives and constraints. All three theories consider that the failure to give a 

comparative advantage is a main driver of the non-adoption of many innovations/activities.

3.5.2 Preliminary drivers of adoption generated from theory

Economic theory, livelihood theory and diffusion of innovation theory are very compatible 

with the following questions: ‘Should I adopt new activity X? Will it make us better off in 

terms of income, wealth, reduced vulnerability or higher status? Will benefits exceed costs? 

Can we afford the costs? How can we increase the expected benefits? Reduce risks of losses? 

Neoclassical economics would say that the farmers who adopt contract farming are those who 

would profit from it, and the others have found another option that is more profitable. 

Diffusion of innovation theory says that people who might profit from it will not if they do not 

hear about it through their social network, and in a positive light. It is about the availability of 

information, and their assessment of the risk and return based on local information. Livelihood
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theory would say that people who might profit from it will not if it is not their best strategy for 

ensuring a long-term livelihood.

There is an overlap between the theories, and they can fit together and be used to complement 

each other. In most cases, the adoption of contract tree farming is driven by a combination of 

several factors and not just one factor. The three theories give emphasis to different sets of 

factors. Economic theory gives emphasis to the utility of the net activity. Diffusion of 

innovation theory focuses on the innovation, what attributes it should have to be widely 

adopted and how information influences adoption. It allows more scope to explore drivers 

more closely related to this characteristic of an activity and the information about it than 

livelihood theory. The livelihood framework does not focus on the innovation’s attributes 

whereas diffusion of innovation gives them a major role. In some ways livelihood theory is a 

detailed way of looking at aspects of what extension theorists term relative advantage or 

compatibility. The compatibility of tree farming with existing values, beliefs, past experiences 

and needs of potential adopters is based on the livelihood assets, so it is encompassed in the 

adoption capacity. Livelihood theory also provides a more detailed understanding of the entry 

constraints summarised by ‘compatibility’ in diffusion of innovation theory while the latter 

gives a more detailed understanding of the innovation’s attributes. Livelihood theory focuses 

on explaining households’ decisions and on the broad processes in the adoption of contract tree 

farming such as the shaping of objectives and strategies. Diffusion of innovation theory 

focuses on more specific processes in the adoption, such as the smallholders’ perceptions of 

the attributes of contract tree farming, communication channels, the role of the company and 

social networks in the diffusion. The livelihood framework has less focus on extension and 

communication and on characteristics of the innovation than diffusion of innovation and 

extension theories. These may affect adoption and the livelihood framework does not consider 

them in detail.

With regards to the type of innovation decision, livelihood theory usually assumes the 

adoption decision is voluntary, but perhaps mediated by the transforming structures and 

processes. This assumption is appropriate in the case of contract tree farming (as the adoption 

decision is usually individual) and therefore this is not a disadvantage of livelihood theory 

compared to diffusion of innovation theory.

The results of empirical studies of tree growing and contract tree farming support the use of all 

three theories.

Theory and empirical results give rise to three sets of preliminary drivers of adoption 

pertaining to (1) economic theory, (2) diffusion of innovation theory and (3) livelihood theory.
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(1) Adoption of contract tree farming is influenced by the utility function that trades off the 

household’s desire for more income, more leisure time, less risk and less effort.

(2) Adoption is influenced by: (a) attributes of the innovation; (b) optional/collective/authority 

decision making; (c) communication channels; (d) social system; (e) change agents’ diffusion 

strategies; (f) incentives; (g) stages of the innovation-decision process (defined in Section 

3.3.1).

(3) Adoption is influenced by: (a) each of the five types of capital; (b) the vulnerability 

context; (c) transforming structures and processes; (d) livelihood strategies.

These preliminary drivers of adoption will be modified in the following chapter based on the 

case study presented.

3.6 Conclusion

Based on theoretical and empirical research, this chapter has reviewed theories of adoption 

most relevant to the adoption of contract tree farming by smallholders: economic theory, 

diffusion of innovation theory and livelihood theory. The three theories can provide a useful 

and accessible framework for understanding smallholder behaviour. Given this study, namely 

to explore smallholders’ attitudes towards and uptake of contract tree farming with the forest 

industry, a combination of the three theories was selected as a suitable framework. The 

proposed framework combines these three theories in order to take into account the broad 

picture of smallholders’ livelihood together with the specificities of contract tree farming. This 

framework enables the bringing together of economic, and broader social studies frameworks 

while the existing adoption literature suffers from a disciplinary fragmentation. Hypotheses 

were then developed to answer the research question on the adoption of contract tree farming. 

The research also examined whether some factors influence adoption decisions more than 

other factors, whether all factors are necessary and whether each factor is necessary and/or 

sufficient.

To analyse the potential drivers of the adoption of contract tree farming and explore for new 

drivers, a case study in Thailand was selected. In the following chapter, we present the case 

study and explain why some theoretical aspects cannot be tested in the context of the case 

study chosen and are not further considered in this thesis. Each hypothesis suggests a factor 

that will be important in explaining the adoption decision. Some of these hypotheses will be 

re-framed in terms of the impact of the decision, if the cause is less likely to be observable than 

the effect. The study of the local context also dictated the choice of the measurement of the 

specific variables used to test the hypotheses. Diffusion theory and livelihood theory are used 

to generate hypotheses that state that factors other than purely economic ones are important in 

smallholder adoption decisions.
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4 Contract tree farming in Thailand

4.1 Introduction

Considerable debate has been taking place about the benefits and costs of monoculture 

plantations of eucalypts in Thailand/' Despite their financial return and marketing advantages 

compared to alternative crops, many believe there are negative social, ecological and 

environmental impacts from eucalypts (Ubukata, 2001).

In the late 1980s and early 1990s, large-scale introduction of eucalypts quickly became a social 

issue. Nurseries and forest equipment were destroyed by people protesting against plantation 

schemes that were encroaching into farm lands: people had been evicted from their land 

because of a reforestation project of the government (Puntasen et al., 1992). They wanted their 

land back and they committed to grow eucalypts and natural rubber trees on it. Movements 

against eucalypts during the 1980s contributed to impending ‘forest enclosure’ by the 

government and the private sector after the policy change to promote tree planting by the 

private sector (Tasaka, 1992). Smallholders and NGOs, especially in North-east Thailand, 

strongly protested against eucalypt plantations because the government was going to clear 

natural forest for eucalypt plantation (Puntasen et ah, 1992; Carrere and Lohmann, 1996). 

Their main argument was that forests of native species can better answer smallholders’ needs 

such as diversity of food, construction, medicine and the ecological needs of different localities 

(for example, farmers could collect more non-wood forest products like mushrooms or insects) 

(Puntasen et ah, 1992; Carrere and Lohmann, 1996).

The other source of opposition to eucalypt plantations relates to their ecological and 

environmental impacts (Puntasen et ah, 1992). In the late 1980s, eucalypts were seen by many 

Thai smallholders as inappropriate trees (Hirsch, 1990):

For local farmers in the North East, [eucalyptus planting] has a number of clear disadvantages. It 
cannot be used as forage for livestock. The efficiency of the tree in absorbing water and nutrients 
that makes it attractive to the RFD [Royal Forestry Department] and concessionaires, can also have 
a detrimental ecological effect on farmland. Despite widespread planting, eucalyptus wood is still 
not popular as a source of charcoal. It is largely an industrial plantation crop supplying pulp and 
paper or rayon mills rather than providing for subsistence needs of local farmers (Hirsch, 
1990:170).

NGOs in Thailand give much more attention to eucalypts than to any other cash crop with 

potential negative ecological and environmental effects like cassava and rubber (Barney, 

2004). From 1986 to 1989, the debate about eucalypt plantations reached its apogee (Pousajja,

31 Sugarcane, rice, maize, rubber and most o f the other commercial agricultural crops are also grown as 
monocultures.
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1993). In 1988, the public became even more aware of environmental issues because the 

dramatic flooding of two Thai villages was attributed to the loss of forest cover in the 

watershed area (Niskanen, 1998). The supposed negative impacts of eucalypts include 

competition with other crops for water and nutrients (Niskanen, 1998; Ubukata, 2001), adverse 

effects on soil structure, and impacts on wildlife (Pousajja, 1993). These perceptions vary and 

have been contested, but have been reported in Brazil (Campinhos, 1999). For instance, in 

South Africa and India, the main complaint from eucalypt tree growers is about the reduction 

of stream flow downstream from the plantations (Vermeulen et al., 2008). So far, however, 

there is not sufficient evidence to prove the negative impacts of eucalypt plantations on soil, 

water and wildlife despite widespread concerns expressed about these issues in Thailand. A 

study by instructors of Khon Kaen University did not find a statistically significant difference 

between eucalypt plantations and non-forested land as regards soil texture and 13 chemical 

properties, including organic matter content,32 acidity and cation exchange capacity33 

(Pousajja, 1993). Several environmental impact assessments of eucalypts have concluded that 

eucalypts have lower impact and are less detrimental to soil fertility and the environment in 

general than cassava (Makarabhirom, 1994; Pousajja, 1993). Potential negative environmental 

impacts come from processing of eucalypt wood (especially kraft pulp production because it 

requires the use of bleaching plant) rather than from the eucalypt plantations (Jawjit et al., 

2006). The government of Thailand recently declared that ‘research studies show that the 

planting of eucalypts does not lead to soil degradation’ (The Government Public Relations 

Department, 2008). It is even argued that trees on farms contribute to countering land 

degradation (Vityakon, 2001) and erosion (Campinhos, 1999). Trees, dead leaves, and 

branches covering the soil generate higher river water availability during droughts, and 

decreases the risk of erosion (Campinhos, 1999). Eucalypt plantations are also criticised 

because of their limited biodiversity and the perceptions that they are monotonous and not 

aesthetically pleasing (Campinhos, 1999). It has been argued that eucalypts are just an 

alternative crop to sugarcane or cassava rather than tropical forests with high biodiversity 

(Campinhos, 1999). Eucalypts planted on small farm areas or on paddy-bunds can also reduce 

the mono-cultural appearance of the Thai cultivated fields and landscape (Vityakon et al., 

2004).

Protests against eucalypts have decreased since the late 1990s (FAO, 1997) but resistance 

remains an issue (Barney, 2004).

In Thailand, there has been a longer history of popular mobilisations against displacement from 
eucalyptus plantations. Characterisations of these environmental movements in Thailand have 
tended to produce a view of widespread and deep local resistance to resource development

j2 Organic matter content is a measure of carbon-based materials in compost.
33 Exchange capacity is the capacity of a soil for exchange of positively charged ions between the soil 
and the soil solution.
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projects. However, in Thailand there are also thousands of small to medium scale eucalyptus 
growers, who form essential nodes in the fibre supply networks for all of the country’s major 
woodchip and integrated pulp and paper mills. This situation raises the difficult question of what 
aspects of plantation production are being resisted in Thailand, and what conceptual space is being 
left for local agency and smallholder participation in plantation commodity networks (Barney, 
2004:326).

The future effect of Thai eucalypt activism on future state programs is uncertain. However, a 

major new plantation and pulp mill joint venture proposal negotiated between Advance Agro 

and the Chinese government was refused in Thailand after being discussed for five years. This 

shows the current difficulty for plantation companies to be allocated large-scale land 

concessions in Thailand (Barney, 2004). The views of the SCG Paper Company, collected by 

Barney (2005a) are that current support by the Thai government for eucalypt plantations is 

insufficient:

This relates back to the NGOs -  the government does not want to get involved with eucalyptus in 
Thailand. But people should “face the fact” -  there are good and bad aspects, but they need a 
neutral vision, just as with rubber for example (Barney, 2005a:29).

Thailand has the most extensive experience of contract farming among Asian countries 

(Glover and Ghee, 1992) and concerns have been raised following failures of schemes for 

forestry, cashew nuts and oil palm (Glover and Ghee, 1992; Sriboonchitta and 

Wiboonpoongse, 2008; Baumann, 2000):

In Thailand, contract farming has failed because the market is too competitive and buoyant. 
Growers and contractors both have multiple potential business partners, products and non- 
agricultural income sources. These do not meet the condition of quasi-monopsony which are 
crucial for contract farming. Contractors fear that growers will apply inputs supplied for contract 
crops to non-contract crops and contract defaults are the rule rather than the exception (Baumann, 
2000:25).

This research is especially relevant to Thailand where contract farming of eucalypts has 

expanded and is now occurring on a large scale.

This chapter discusses the issues relevant to the analysis of contract tree farming in Thailand. 

It gives substantial local information about the field study sites and this information is used in 

the following chapters to develop hypotheses and a methodology in a way that is suitable to 

the local context. The next section reviews the literature on adoption of eucalypts in Thailand, 

considering the origin of contract farming in Thai agriculture and in tree farming. Section 4.3 

discusses the companies’ interest in contract tree farming. It identifies the main contracting 

companies in Thailand and their characteristics. Section 4.4 reviews the rights and duties of 

both parties involved in a contract tree farming scheme. Section 4.5 reviews land tenure issues 

and the potential returns of eucalypts compared to alternative crops such as rice, sugarcane and 

cassava. The final section presents hypotheses generated by theories applied to the Thai 

context before drawing conclusions.
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4.2 Adoption of eucalypts in Thailand

4.2.1 Production of eucalypts and policy support

The current total eucalypt production area in Thailand has been estimated at 480,000 hectares 

by the Managing Director of Siam Forestry Company in Ratchaburi (personal communication 

from Mr Joompot Tanmani, 2009-08-07). In 2003, the area was estimated to be 460,000 

hectares by The Thai Tree Growers Association and expected to increase (Cossalter and Pye- 

Smith, 2003) at an annual rate of 16-17,000 hectares. Around 95 per cent of the current total 

are privately owned (Sunthomhao, 1999) and, contract tree growers account for approximately 

70 per cent of the total eucalypt plantation area in Thailand (personal communication from Mr 

Joompot Tanmani, 2009-08-07). Eucalypt plantations are mostly found in the north-east 

(Undonthani, Khon Kaen, Nakom Ratchasima, Buriram, Surin, Sisaket, and Ubonratchathani 

provinces), the centre (Chachoengsao, Prachinburi, Rayong, Chon Buri, Ratchaburi, and 

Kanchanaburi) and in the lower parts of the northern regions (Tak, Kamphaeng phet, and 

Nakom Sawan) (Makarabhirom, 1994).

Eucalyptus camaldulensis is the most popular species planted by both the private and public 

sector (Kijkar, 1995; Pousajja, 1993).34 In Thailand, the annual increment of tropical eucalypts 

averages 10-20 m3 per hectare per year and ten years is the maximum time to reach maturity 

(Cossalter and Pye-Smith, 2003).

There are two main end uses of eucalypt wood. The first one is firewood, charcoal, piling and 

construction poles and furniture (Ubukata, 2001; Pousajja, 1993). The second end use is raw 

material for domestic as well as foreign pulp and paper industries and wood chips (Ubukata, 

2001; Pousajja, 1993). In 1994, the doubling of the world price for pulp and paper created a 

high demand for planting stock of high genetic quality (Kijkar, 1995).

Plantation forest, non-forest trees, agricultural tree crops and imports provide Thailand with 

industrial wood (FAO, 2008a). Thailand produces sawn timber, wood-based panels, paper and 

furniture. The ban on logging in Thailand’s native forests has increased its dependence on 

imports of logs, sawnwood, short and long-fibre pulp and recovered paper. Thailand is a major 

importer of tropical sawnwood, as there is not enough raw material to supply the domestic 

forest industry. Twenty million tonnes of the local supplies of wood arc used annually for 

woodfuel but it is not enough to supply woodfiiel to the industrial sector. Other forest products 

include bamboo, rattan, edible and medicinal plants, bee products, lac,35 gums and pine resin

4 Hybrid clones o f Eucalyptus camaldulensis and Eucalytus deglupta are also planted in the most humid 
areas.
35 Lac is a natural resin produced by the lac insect Kerria lacca and is the raw material o f shellac resin.
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and constitute a source of income for the millions of Thailand’s farmers who live in the 

vicinity of forest resources.

A major new production line at Advance Agro was created in the mid 1990s, leading to a fibre 

supply ‘squeeze’ for the mills (Makarabhirom and Mochida, 1999). Competition for supplies 

of eucalypts increased between companies and the middlemen.36 Companies started searching 

for supply far beyond their optimal range of a 150 km radius from the mill gate, to as far as 

500 km. Eucalypts are now harvested as early as three years, and smallholders are increasingly 

in a situation where they can exit buyer arrangements as better offers arrive.

Eucalypts have been promoted to reforest Thailand. In Thailand, natural forest decreased from 

covering 57 per cent of the country's total area in 1961 to 31 per cent at the end of 1980 

(Boonkird et al., 1984) and to 25 per cent in 1998 (Onchan, 2002), as presented in Figure 6-1. 

Nowadays, forest edges and protected areas are still being deforested (Stibig et al., 2007). 

Conversion of forest areas to rubber and oil palm plantations are the main issues (Stibig et al., 

2007).37 Eucalypts are still reported as a cause of on-going and moderate deforestation in a 

small geographic area near Chachoengsao (east of Bangkok, near the Cambodian border) 

(Stibig et al., 2007). Depending on the region of Thailand, other forces for deforestation can 

include tea plantations, shrimp farms, tourist and resort development and shifting cultivation 

(Stibig et al., 2007). Because rural areas are well served by roads, forested land is in high 

demand for ‘subsistence farming, commercial agriculture, physical infrastructure and tourism’ 

(FAO, 2008a).

Measures taken by the Thai government to stop deforestation include a ban on all commercial 

logging in natural forests in 1989 and ‘supporting measures to protect the remaining forests 

and to promote private-sector involvement in forest management and plantations’ (ITTO, 

2005; FAO, 2008a). Figure 4-1 illustrates the evolution of the forest area between 1961 and 

2006. In 1999, conserved forest represented 56 per cent of the existing forest areas (FAO, 

2008a). Various reforestation programs were undertaken in the mid-1990s. In 2005 Thailand 

had about 3,000,000 hectares of tree plantations, which represented approximately 20 per cent 

of the national forest cover and six per cent of the country’s land area (FAO, 2005). The most 

important species were rubber (2,200,000 hectares), teak (320,000 hectares) and eucalypt 

(480,000 hectares) (Research interviews, 2009, FAO, 2005). A wide range o f native forest 

species have also been planted since 1993 as part of reforestation projects (Niskanen, 1998).

36 Middlemen operate in the same regions as the companies. They buy the wood as stumpage, deliver it 
to the mill gate and receive the same price as other tree growers (contracted and independent) delivering 
to the mill gate. Middlemen often buy smaller-diameter wood than the company does (the company 
requires minimum dimensions) and they sell it to local markets for firewood, charcoal, piling and 
construction poles and furniture (wood which is then sold by merchants on the side of the roads).
,7 Forest conversion to oil palm plantations is an issue in southern Thailand.
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Thai policies in relation to production plantations aim to establish plantations on 15 per cent of 

the land area of the country (FAO, 2008a).

Figure 4-1. Thailand forest area 1961-2006 (percentage of country land area)

1876 1961 1973 1978 1982 1985 1988 1989 1991 1993 1995 1998 2000 2004 2005 2006

year

Source: RFD 2007, 'Statistical Data 2007', Office of the Secretary. Royal Forest Department. 
Thailand. ISSN 0857-2711. http://wwvv.forest.go.th/stat/stat50/TAB 1 .htm.

Table 4-1. Designated primary functions of forests and other wooded land in Thailand
Area 

(000 ha)
In percentage of 
total area of the 

country
Primary forests 6,451 12.6%
Modified natural11 4,970 9.7%
Productive plantations
(1,723,000 ha planted by government agencies and 274,000 
ha by private sector)

1,997 3.9%

Protective plantations (of soil and water) 1,102 2.1%
Total forest and other wooded land 14,520 28.3%
Total area of the country 51,312 100.0%
Note: 8,470,000 ha of primary and modified natural forests is devoted to conservation of 
biodiversity (areas of national parks, wildlife sanctuaries, watershed areas, non-hunting areas, 
botanical gardens and arboretums).
a Forest/Other wooded land of naturally regenerated native species where there are clearly 
visible indications of human activities.
Source: FAO 2005, 'Global Forest Resources Assessment Country reports: Thailand', FRA 
2005-Countiy Report 217, Food and Agriculture Organization of the United Nations, Rome.

Eucalypts have been planted in Thailand since the beginning of the twentieth century 

(Pousajja, 1993). Between 1940 and 1975, different species of eucalypts were tried but the first 

eucalypt plantation was established in the late 1970s by the Royal Forestry Department and the 

Forest Industry Organisation (Pousajja, 1993; Thaiutsa, 2002). Eucalypt plantations were part
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of reforestation programs3* and mentioned in the Fifth National Economic and Social 

Development Plan (1982 to 1986) (Hirsch, 1990; The Government Public Relations 

Department, 2008). In 1988, export taxes for logs and wood chips of eucalypts were abolished 

(Pousajja, 1993). From 1994 until the Asian financial crisis of 1997-98, free seedlings, 

fertiliser and soft loans at five per cent interest from the Bank of Agriculture and Agricultural 

Cooperatives (BAAC) were provided by the Royal Forestry Department as incentives to 

smallholders to convert cassava fields into eucalypt plantations (Pousajja, 1993; Barney, 

2004). These promotional programs were widely adopted.

Most recently, the Thai government has confirmed its support for the expansion of eucalypt 

plantations and the Ministry of Agriculture and Cooperatives could be a main actor in 

promoting them on farms in the future. Eucalypts would still be used to produce pulp and 

paper but could also be used to produce medical oil as well as crop oil. Crop oil could be used 

to produce bio-diesel, an alternative energy source to fossil fuel.

4.2.2 Contract farming and concerns about livelihoods

Because of the intense competitiveness of the world market, product quality was the first 

priority of agro-industries in Thailand. These industries started contract farming in order to 

ensure that the supply of high quality crops was reliable and competitively priced 

(Wiboonpoongse et al., 1998). In 1976, contracts that guaranteed prices for farmers were 

introduced (Singh, 2005b). From its origins in sugarcane, broiler chickens and pineapple to oil 

palm and asparagus, contract farming has extended to new crops such as jasmine rice, organic 

rice, prawns, new kinds of vegetables, fruits for the frozen food industry (Wiboonpoongse et 

al., 1998) and babycom, cassava, flowers, green beans, soybeans and tobacco (Eaton and 

Shepherd, 2001). Contract farming is a key strategy of the Thai government to involve the 

private sector and foreign investment in the development of the Thai agricultural sector 

(Glover, 1992):

Of all the countries in Asia, Thailand probably has the most extensive experience with contract 
farming, in the widest range of crops. Contract farming is a key element of the Thai government's 
development plan, reflecting a strategy of private-led integrated agricultural development (Glover, 
1992:4).

Since the Fourth National Economic and Social Development Plan (1977-81), contract 

farming has been used to increase the exports of high value-added and high quality products, 

and Thai experts like Wiboonpoongse et al. (1998) have seen it as a promising way of giving 

fair benefit for both contract farmers39 and contracting companies in Thailand. The Sixth

38 The reforestation programs included social forestry where plantations are established on private and 
community woodlots as well as 30-year land leasing arrangements (Hirsch, 1990).
39 Contracted farmers are commonly called ‘members’.
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National Economic and Social Development Plan (1987-91) recommended that contract 

farming ‘should be further promoted, on condition that the provisions of such agreements are 

amended to be more effective and beneficial to all parties concerned’ (Singh, 2005b:219). 

Makarabhirom and Mochida (1999) describe the impacts of Thai policies on contract farming 

in forestry:

The Thai government introduced a ‘Four Sector Cooperation Plan for Agricultural and Industrial 
Development’ in 1988 to encourage partnerships among government, farmers, agri-business and 
financial institutions. This policy has had an important effect on the pulp and paper industry, 
enabling a number of timber outgrower schemes. One o f the largest producers, the Phoenix Pulp 
and Paper company, has had little success with large-scale plantations and now sources all of its 
raw materials from small-scale farmers, through direct purchase or outgrower agreements 
(Makarabhirom and Mochida, 1999; cited in Mayers and Vermeulen, 2002:151, box 52).

The Seventh Plan (1992-96) went even further in encouraging contract farming (Singh, 

2005b). However, this rosy picture of contract farming in Thailand was moderated by 

Manarungsan and Suwanjindar (1992), who pointed out the overstatement of the role often 

attributed to contract farming in Thailand. Contract farming was no longer mentioned in the 

Eight and Ninth Plans but ‘individual departments are still implementing [contract farming] on 

the ground’ (Singh, 2005b:220). For instance, the Royal Forestry Department (RFD) 

distributed 5 million free eucalypt seedlings in 2008 and 30 million in 2009 to Thai 

smallholders. However, Phoenix Pulp and Paper feels that it is a financial loss for them in 

terms of planting material sold and that farmers do not understand easily the differences in 

terms of quality between seedlings given by the RFD and rooted cuttings sold by the company 

(Research interviews, 2009).

No permission is required for companies to establish a contract farming scheme but the 

support of provincial agricultural offices is useful to encourage smallholders to adopt a 

contract for the first time (Singh, 2005b). The Department of Agricultural Extension trains 

smallholders and local officials in contract farming and it promotes contract farming through 

the smallholders’ associations rather than to individuals (Singh, 2005b). Two studies have 

concluded that the role of the state in contract farming is minimal and the state’s role should be 

to regulate rather than promote contract farming (Singh, 2005b; Siamwalla, 1996). Concerns 

about contract farming have been raised by the Thai Senate Committee: ‘most of the contracts 

exploit farmers [...]. Farmers have to follow the conditions set by the processing factory which 

are not equitable’ (Thai Senate Committee, 2003; in Delforge, 2007). A recent empirical study 

of contract farming in Thailand pointed out it carries dangers for the adopters’ livelihood. 

Investments for the production of the contracted crop led fanners into debt and therefore, 

created a dependency on the contracting company (Delforge, 2007). Adopters had become de 

facto employees of the company with poor bargaining position and little income (Delforge, 

2007).
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In 1990, strong entrepreneurship was reported in Thailand: ‘Thai labor is sufficiently literate, 

trainable, disciplined and hardworking: entrepreneurs are competitive; and there is a 

serviceable infrastructure of commercial, financial and public services’ (Nishimizu and Page, 

cited in Lewis and Kapur, 1990:1367). Entrepreneurship was further enhanced through the 

experience developed by urban migrant returnees (Panya, 1993). In the early 2000s, 

entrepreneurship was supported by development programs in rural areas of North-east 

Thailand through loans (Myers, 2005). Vanwambeke et al. (2007) describe smallholders’ 

evolution from ‘risk-adverse traditional households [to] entrepreneurs open to the market, 

investing in their farm, and seeking off-farm employment’ (Vanwambeke et al., 2007:26). 

Whether it is the companies’ or the farmers’ fault, contract farming has been criticised for 

inhibiting entrepreneurship in Thailand, in 1992 and in 2009:

Farmers in both guaranteed price and wage broiler contract farming do not form themselves into 
farmer organizations in order to deal with firms. As firms supply inputs and technical knowledge, 
as well as handle marketing of chickens, their roles are actually similar to those of farmer 
organizations. Also, as the prices of both inputs and output are fixed in advance, there is no need 
for farmers to follow price movements. [...] Contract farming therefore has made them ‘producers’ 
rather than ‘entrepreneurs’. It was found in field surveys that firms' officers tried to discourage 
farmers in the project from associating with one another, telling them that diseases might easily 
spread from one farm to another (Manarungsan and Suwanjindar, 1992:48-49).

Some residents o f Baan Tiam, including the locally influential sub-district head (a shopkeeper), 
argue that the village has become overly reliant on contracts and has lost its sense of agricultural 
independence and entrepreneurship. While the difficulties o f garlic production are acknowledged, a 
view is held in some quarters that the fanners need to make more effort to help themselves. On the 
occasion of a local festival, one of the farmers was harangued by his son, a school teacher who had 
returned home for the occasion. ‘Baan Tiam has become too lazy’ he claimed. ‘Why should 
farmers wait for companies to bring the market to them? They have to go and out and find a 
market for themselves’ (Walker, 2009).

4.3 Companies’ interest in eucalypts

This section identifies and locates the three main companies involved in contracting of 

eucalypts in Thailand.

Woodchip and pulp and paper companies have two main strategies to ensure wood supply for 

their processing plants (Barney, 2004): (i) purchase smallholders’ land, (ii) contract 

smallholders or (iii) buy from smallholders and middlemen on an open market. Because 

smallholders own almost all the private land in Thailand, it is nearly impossible for a company 

to gather a large area of land to establish plantation cultivation. Forest-based companies that 

contract tree growers in Thailand, Advance Agro, Phoenix Pulp and Paper and Siam Forestry, 

respectively have around 80,000 hectares, 108,000 hectares and 44,800 hectares of eucalypt 

plantations under contract farming (Research Interviews, 2008). Advance Agro in Prachin Buri 

in Central Thailand was the first company to establish a contract farming scheme with tree

growers in the early 1990s (Makarabhirom, 1994). The managing director of Advance Agro
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recently declared: ‘In Thailand you cannot buy large tracts of land [...] But our farmers are 

very well organised’ (Toland, 2006:15). For Phoenix Pulp and Paper, contract tree farming (as 

opposed to buying wood from the open market) is a way to know and to plan their wood 

supply (how much raw material they have in the field) and to make sure of the sustainability 

and regularity of this supply (Research interviews, 2009).

There are three major companies (or groups of companies) involved in eucalypt plantations 

and pulp production in Thailand:

• the Kaset Rungrueng Perchpol Group, which comprises Agro Lines Company Limited 

in charge of eucalypt tree farming and the sale of plant to tree growers, and Advance 

Agro Public Company Limited (or Advance Agro) to produce pulp and paper;

• the Siam Cement Group, which includes Siam Forestry Company Limited (or Siam 

Forestry) in charge of eucalypt tree farming by smallholders, Siam Cellulose Company 

Limited and SCG Paper Public Company Limited, both producing pulp and paper; and

• the Phoenix Pulp and Paper Public Company Limited (or Phoenix Pulp and Paper), 

which only produces wood pulp.

In 2004, SCG Paper Public Company Limited acquired a 61.25 per cent share in Phoenix Pulp 

and Paper Public Company Limited (or Phoenix Pulp and Paper), which only produces wood 

pulp (Barney, 2005a).

Thailand’s six main pulp and paper companies produce in total around 1.1 million tonnes of 

pulp annually (Table 4-2). All of them use eucalypts as their main raw material except 

Environment Pulp and Paper, which uses bagasse.10 There are three situations as regards to 

wood supply for pulp producers: (i) the pulp producers are not involved in wood production 

(Panjapol Pulp Industry and Environment Pulp and Paper) from smallholders; (ii) they have a 

partner company, which is part of the same group and in charge of wood production (Advance 

Agro, SCG Paper and Siam Cellulose); or (iii) they are directly responsible for wood 

production (Phoenix Pulp and Paper).

4(1 Phoenix Pulp and Paper also includes ten per cent of bamboo in their raw material supply (Research 
Interviews, 2008).
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Table 4-2. Pulp production in Thailand
Pulp and Paper Company Location Capacity in 

2006 (tonnes)
Company
contracting tree growers

Advance Agro Prachinburi
Province 515,000 Advance Agro

Phoenix Pulp and Paper 
Panjapol Pulp Industry 
SCG Papera 
Siam Cellulose 
Environment Pulp and 
Paperb

Khon Kaen
Ayutthaya
Ratchaburi
Kanchanaburi
Nakhonsawan

235.000
110.000 
100,000 
86,000

100,000

Phoenix Pulp and Paper

Siam Forestry 
Siam Forestry

Total 1,146,000
a Formerly Siam Pulp and Paper. 
b Started up in October 2004.
Sources: Modified from FAO (2008b), Thailand Country Report', in proceedings of the FAO 
Advisory Committee on Paper and Wood Products Forty-ninth session, Bakubung, South 
Africa, and PRNewswire (2008) ‘Global Brand and Leader in Paper Industry Launches 
Product in the U.S.’, PRNewswire. Los Angeles.______________________________________

The three major companies contracting tree growers operate in different geographical areas of 

Thailand (even though these overlap): Advance Agro in Chachoengsao, Siam Forestry in 

Ratchaburi and in Kamphaeng phet, and Phoenix Pulp and Paper in Khon Kaen (Figure 4-2). 

In each of these four geographical areas, the buyers of eucalypt wood usually include one pulp 

mill, small mills (for wood chips or biomass) and middlemen. However, in the areas located at 

equal distance from two pulp mills, buyers include the two pulp mills, small chip mills and 

middlemen. The two pulp mills usually offer the same farm prices whereas the small mills 

offer 30 to 50 baht less per tonne. Small mills attract neighbouring tree growers who only have 

a small volume of wood to sell, which can easily be transported in a small truck. Middlemen 

help introduce the competition that is critical for properly functioning economic systems.

Middlemen seem to operate over extended geographical areas and are present in the four 

regions surveyed. They usually sell to the closer of these three companies (from the place 

where they load the wood) but also to other companies if it is more profitable, as well as to 

other small chip mills (they sell very little firewood). Phoenix Pulp and Paper estimates that 50 

per cent of middlemen are only middlemen for wood (selling wood is their only activity), 30 

per cent are also farmers and 20 per cent are also farmers and ‘businessmen’ for other products 

(Research interviews, 2009).

In order to have a satisfactory understanding of contract tree farming in Thailand, field 

research was conducted with these three companies and in these four main areas of Thailand.
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The central plain, where Chachoengsao and Ratchaburi are located, " covers approximately ten 

million hectares and is the heartland of Thai rice cultivation (Kcrmel Torres, 2004). In the 

north of the central plain, three tributaries flow together into the Chao Phraya River and in the 

south is the fertile Chao Phraya Delta. The lower northern region, where Kamphaeng phet is 

located, has an area of approximately 17 million hectares and includes a variety of mountains. 

These mountains are parallel strips running north-south and often rise above 1,500 metres 

(Kermel Torres, 2004). The north-eastern region, where Khon Kaen is located, corresponds to 

the Khorat plateau and extends for around 17 million hectares. The plateau has an elevation of 

around 200 metres while the mountains to the west average between 800-1,300 metres. This 

region is characterised by saline soils and is quite dry and windy in the summer.

Figure 4-2. The four regions studied_______________________________________________

Phoenix 
Khon Kaen

Advance Agro 
Chachoengsao

Source: Modified from (ITTO, 2006).

Siam Forestry 
Kamphaeng phet

Siam Forestry 
Ratchaburi —

Despite numerous attempts at contact, it was not possible to meet with the staff in charge of 

contract farming at Advance Agro during the research period in Thailand because of company

41 Some sources differ on the limits o f regions o f Thailand and locate Kanchanaburi in Western Thailand 
rather than Central Thailand.

98



policy or concerns over confidentiality. Advance Agro appeared concerned that divulging 

information could be disadvantageous to the company and beneficial to their competitors. The 

following description of the company is based on available literature and key informants.

Advance Agro was created in 1989 with the establishment of a pulp and paper mill. In 1997, a 

second pulp and paper production line was added, making it the largest integrated pulp 

producer in Thailand (Barney, 2005a). In 1998, Stora Enso bought a 19.9 per cent share of 

Advance Agro and New Oji bought a further 5.5 per cent of the company. In February 2005, 

Oji Paper Company Limited acquired the entire share capital of BGA Holdings Asia Limited, 

an investment holding company in Lao PDR. In August 2005, Stora Enso sold its Advance 

Agro shares (18.88%) to private investors based in Hong Kong. The transaction value was 

US$80 million.

Advance Agro was also the first pulp and paper company to obtain an ISO 14001 certificate42 

in Thailand (Barney, 2005a; Toland, 2006). The company produces three kinds of products: 

paper, bleached eucalypt kraft pulp and electricity. In 2006 Advance Agro produced more than

515.000 tonnes of pulp (Table 4-2) and more than 600,000 tonnes of paper, and sold these 

products into more than 100 countries (PRNewswire, 2008). In 2006, Advance Agro recorded 

revenues of 23.4 billion baht with a net profit of 1.97 billion baht (The Nation, 2007).

According to Advance Agro’s annual report, the mill obtains its supply of raw material from 

the related company Agro Lines through a 12-year contract with Agro-Lines, for ‘not less than

1.650.000 tonnes of eucalypt logs per year’ (Barney, 2005a). Agro Lines sources the wood 

from around 31,000 hectares of eucalypt plantations owned by the company, 57,000 hectares 

of eucalypts grown by 6,000 contract tree growers and some additional leased land (Research 

interview with RFD, 2007, Lang, 2000). Advance Agro is the only pulp and paper company 

with substantial areas of company-owned plantations.43 The first eucalypt plantations under 

contract were established in 1992 (Gilliland in Mayers and Vermeulen, 2002).

SCG Paper, Siam Cellulose and Siam Forestry are affiliates of the Siam Cement Group, 

Thailand's largest industrial conglomerate. The Siam Cement Group owns around 300 

companies including 17 for pulp, paper and packaging. Its products include eucalypt pulp, 

bagasse pulp,44 printing and writing paper and craft paper. SCG Paper (former Siam Pulp and 

Paper) was created in 1979 and is Thailand’s largest integrated paper producer. In 2001, SCG

42 The ISO 14001 certificate represents a worldwide business standard designed to help an organisation 
manage environmental risk and minimise its impact on the environment.
43 Siam Forestry directly owns only 1,600 hectares (10,000 rai) o f eucalypt plantations.
44 Bagasse is the biomass remaining after sugarcane or sorghum stalks are crushed to extract their juice 
and is often used as a primary fuel source for sugar mills.
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Paper had the capacity to produce 68,000 tonnes of chemithermomechanical eucalypt pulp45 

per year (Barney, 2005a). In addition, the Siam Cement Group is currently building a 200,000 

tonnes per year paper mill in Nampong District, North-east Thailand. Pulp for the mill will 

come from Phoenix Pulp and Paper also in Amphur Nampong (Research Interviews, 2008).

Siam Forestry was established in 1987 to supply short-fibre eucalypts to the Siam Cement 

Group’s pulp and paper plants46 (Makarabhirom and Mochida, 1999). Siam Forestry provides 

support for smallholders to grow eucalypts, as the raw material for pulp production, together 

with the development of plants47 to gain higher yield. Siam Forestry started contract farming in 

1992 in the region of Ratchaburi (in the central plain of Thailand) mainly because the land was 

too expensive to buy (Research Interviews, 2008). In the region of Ratchaburi, the soil is quite 

good everywhere for eucalypt plantations (better than in the other regions). When a 

smallholder wants to establish eucalypts under contract, a company extension officer checks 

the suitability of his land. In the region of Ratchaburi, the government has recently decided to 

promote eucalypt plantation on land from the Land Reform Project (Research Interviews, 

2008). It provides credit to smallholders to start the plantation and advises them to become 

contracted by Siam Forestry.48

Since 2006, Siam Forestry has expanded contract farming in the lower parts of Northern 

Thailand (Kamphaeng phet). Before 2006, Siam Forestry was already promoting eucalypt 

plantations in this area (for example by giving free seedlings) but without making contracts. In 

addition, Siam Forestry owns 160 hectares of eucalypt development plots in Ratchaburi and 

1,280 hectares of plantations in Kamphaeng phet province (Barney, 2005a). In total, 95 per 

cent of fibre supply comes from smallholder tree growers and five per cent from company- 

owned plantations (Barney, 2005a). Amongst these smallholder tree growers, 50 per cent are 

contracted and 50 per cent are independent (Barney, 2005a).

The Phoenix Pulp and Paper mill was established in 1975 by foreign investors and was 

Thailand’s first pulp mill (Barney, 2005a). It is located in the Nampong district in Khon Kaen 

Province in North-east Thailand, 180 km from the Friendship Bridge border point near 

Vientiane. The Phoenix Pulp and Paper mill was the first main industry in North-east Thailand 

and the first ‘National Project’ of the Board of Investment of Thailand. The objective was to 

shift the basis of the economy of North-east Thailand from agriculture to agro-industry

45 Chemithermomechanical pulps are made using a hybrid process in which wood chips can be pre
treated with sodium carbonate, sodium hydroxide, sodium sulphite and other chemical prior to refining 
with equipment similar to a mechanical mill. The conditions o f the chemical treatment are much less 
vigorous (lower temperature, shorter time, less extreme pH) than in a chemical pulping process since the 
goal is to make the fibres easier to refine, not to remove lignin as in a fully chemical process.
46 Siam Forestry directly owns only 1,600 hectares (10,000 rai) o f eucalypt plantations.
47 The term ‘plants’ includes seedlings, tissue culture and rooted cuttings.
48 The term ‘member’, used by contracting companies, means ‘contracted farmer’.
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(Barney, 2005a). The Phoenix Pulp and Paper mill started its operation in 1982 (Barney, 

2005a), and in the past, had been singled out for causing major water pollution issues in the 

Chi river system. These accusations attracted a lot o f publicity which contributed to both the 

company and eucalypts in general receiving a bad reputation (Ubukata, 2001). In 1994, line 

one o f the mill was renovated and a second line based on state-of-the-art-technology was 

opened (Barney, 2005a). Phoenix Pulp and Paper does not own any land and leases 2,400 

hectares o f land from the Royal Forest Department (RFD) (Research Interviews, 2008). 

Therefore, the company relies 100 per cent on external eucalypt supply and sources all o f its 

raw materials from smallholders, through direct purchase or contract tree farming 

(M akarabhirom and Mochida, 1999). Phoenix Pulp and Paper started contract tree farming for 

eucalypts in 2005. Before 2005, the company would buy wood from smallholders but not do 

any promotion or contracted activity (no registration o f tree growers). As the first eucalypt 

plantations under contract were established in 2005, the first harvest should take place in 2010.

Different media are used to transfer information to smallholders, and especially to promote the 

company. They include radio, television, presence in remote areas through on-farm visits and 

village meetings. For example, Advance Agro uses television advertisements to promote new 

plants. Phoenix Pulp and Paper uses a system o f extension agents to be present in remote 

villages up to 200 km away from the mill. The extension scheme there is run by three 

managers, twenty extension agents and forty registered intermediary persons, who negotiate, 

pass on and close contracts for them with tree growers (Research Interviews, 2009). Extension 

agents are extensively trained (about characteristics o f clones, about site conditions, and the 

suitability o f clones, how to manage eucalypt plantings). They have a company car and are 

thus mobile. The agents establish and maintain contact with key persons in the villages’ social 

fabric (heads o f village, leaders o f community, local government authorities). They do this 

through personal visits and also through larger meetings. Intermediary persons are selected by 

the company on the basis o f their reputation and trust in a given area (they are often heads of 

villages). Most often, the company already had existing working relationship with them before 

registering them as intermediaries. They receive a commission on each plant sold (0.6 baht). 

During meetings, extension agents or intermediaries answer sm allholders’ questions on 

technical aspects o f eucalypt tree farming, give them information brochures (for example 

explaining how many trees they can plant on one rai49 and the different patterns for planting), 

sell the plants, collect the land certificate and identification and sign contracts for tree farming. 

All these communication strategies are used by contracting companies to increase their 

competitive advantage o f the rivalling outgrowing schemes.

49 1 rai=0.16 ha.
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4.4 Rights and duties of contract tree farming

The effect of contract tree farming in terms of risk depends on the details of the contract and 

especially who pays for trees damaged by disease or fire and how much the contract grower 

can depend on the contracting company to maintain agreed prices in situations where the 

market price drops. This section describes the rights and responsibilities of both parties in a 

contract tree farming scheme and the competition between companies. This information was 

collected in the field and is used to develop hypotheses for this study and interpret the results 

presented in Chapter Six.

Individual contract tree growers sign a contract with the company. The company has to 

provide good quality and low-price plants50 and fertiliser, technical advice and training. The 

company also guarantees to buy the wood after a rotation of four or five years (depending on 

the company).51 Contract growers can establish their eucalypts in block or linear planting (for 

example on paddy-bunds).52 In the case of block planting, eucalypt tree growers can plant an 

intercrop (for example cassava, beans) in the first year.53 Contract growers are committed to 

sell their full crop to the company.54 Contracts from all companies include the following 

conditions:

(Clause 3) People who join this project promise that they will not sell the plants to other parties. 
(Clause 7) Once the eucalypts are old enough to be harvested, the people who have joined the 
project have to sell to the company within 7 years from the date of planting. (Clause 8) If people 
who join the project do not follow this agreement, they agree to repay to the company the value of 
damage incurred (Extract from contract document with Phoenix Pulp and Paper 2008, translated 
from Thai).

As presented in Table 4-5, two of the three companies propose a contract that guarantees a 

fixed minimum price for mature trees that they will pay at the time of harvest and agree to pay 

a market price if, at that time, this market price is higher than the fixed minimum price. For 

contracts signed with Siam Forestry and Advance Agro in 2008, the fixed minimum 

guaranteed price was 800 baht/tonne for diameters over 2 inches. Between 2011 and 2013, 

when contract tree growers harvest, they are guaranteed to receive this minimum price if 

market price is lower. The fixed minimum guaranteed price varies from year to year according 

to market prices and the supply-demand curve: although there was a decrease in wood market 

prices in 2008, the fixed minimum guaranteed price in contracts signed in 2009 has been

50 For example in 2008 Siam Forestry sold rooted cuttings at 2.5 baht each to member and 4 baht each to 
independent tree growers.
51 Phoenix Pulp and Paper indicated average yields from first and second rotations: 12 tonnes after 3 
years and 15-16 tonnes after 4 years for plantations from rooted cuttings or tissue culture, and 
respectively 6 and 8 tonnes for plantations from seedlings (Research interviews, 2009).
:’2 Paddy-bunds are raised pathways of approximately 1.50 m between paddy fields. The relatively 
simple operation of bund-building enables people to control water and stabilise their cropping.
53 In the second year, intercropping is difficult because of the shading of the trees.
54 In some villages located near the mill and where there are no competitors, it is acceptable to the 
company to resell to a middleman because all middlemen in this area sell to the company.
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increased because the companies foresee a decrease in wood supply in the coming years 

(Research interviews, 2009).

When market price is higher than the fixed minimum guaranteed price, the three companies 

pay the same price (market price) to everyone (middlemen, independent and contract tree 

growers) without checking the origin of the wood (from whom/what plot?).

In all cases, prices vary with the tree diameter (Table 4-3). Companies said that contract tree 

farming is beneficial for smallholders located in areas where conditions for growing trees were 

good, some land was available, but markets or starting-up were difficult. These situations 

happened in the 1990s in Thailand because the wood market was volatile and it was 

advantageous for farmers to have a fixed minimum price (Makarabhirom and Mochida, 1999).

Table 4-3. Mill gate prices paid to contracted and independent tree growers (baht per 
green tonne of wood, with bark)___________________________________________________

Log diameter
(measured at the edges, and 2.5 metre long)
1 inch a >1.5 inches > 2 inches > 2.5 inches

Siam Forestry 550 700 1,200 1,250
2008 Advance Agro—

Phoenix Pulp and Paper 550 700 1,200 1,200

Siam Forestry— 
2007 Advance Agro 800 1,000 1,300 1,350

Phoenix Pulp and Paper 750 750 1,200 1,200
a 1 inch = 2.54 centimetres 
Source: Research Interviews, 2008.

The three schemes require that contract tree growers deliver the wood to the mill gate or to the 

company’s delivery centres. Contract tree growers may choose to hire somebody (or several 

people) to harvest and transport the wood, or to do it (or part of it) themselves. They may need 

to hire a truck or they may have their own.

None of the contractual arrangements from the three companies include any provision of credit 

(and in most cases not even credit in kind for example, inputs which are deducted from the 

purchase price).

None of the schemes covers insurance or financial assistance in case of trees damaged by pest 

or fire. The growers bear the risks associated with wood production. The company has the 

right to limit its purchase to the trees that are not damaged.

None of the contracting companies in Thailand require tree growers to have a minimum area 

under eucalypt trees. The managers of contract farming at Phoenix Pulp and Paper explained 

that companies try to contract as many smallholders as possible within an economically viable 

radius irrespectively of the size of landholding. However, the three companies require a land
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tenure certificate to join the scheme. Tree growers who do not have a land tenure certificate 

can ask the head of the village to write a land tenure document in which the village recognises 

this land as belonging to the person.

The three companies offer an identical contract to every smallholder in order to avoid 

negotiating with anyone.55 However, companies engage in two types of ‘price discrimination’: 

(i) companies make a different offer to some people based on their situation: for example, 

within five kilometres from the mill, a company offers free fertiliser, free application, and five 

baht per tree planted to convince smallholders who do not already grow— the company does 

not provide this to the other smallholders who already grow eucalypts in this area (independent 

and contracted ones)— and (ii) certain features of the contract are more attractive to a certain 

set of smallholders who might otherwise not be interested. For instance, the companies pay 

more at the mill gate if tree growers are located far from the mill, to make the contract more 

attractive to those who are further away,56 and who might otherwise prefer the middlemen. 

Otherwise, tree growers have the option to deliver the wood to one of the company’s delivery 

centres57 where they are paid the same price as at the mill gate. One of the companies has 

recently started to offer a service of coming and harvesting the trees for contract tree growers. 

Contract tree growers can contact the company to ask them to come and harvest their eucalypts 

within a week. The company pays them a stumpage price that is not a function of distance to 

the mill (whereas middlemen pay a stumpage price that takes into account the transportation 

cost of two baht/tonne/km).58

In the case of contract tree farming in Thailand, smallholders frequently discontinue contracts 

(Makarabhirom and Mochida, 1999). Contract tree growers with Phoenix Pulp and Paper who 

discontinue the contract should incur a fine of eight baht per tree, but action against defaulters 

is never enforced. Contract tree growers with Siam Forestry and Advance Agro who 

discontinue the contract are blacklisted by the company and will not be contracted again.

Companies also sell plants to independent tree growers (who have no commitment to sell their 

wood to the company) but these plants are priced higher than those sold to contract tree 

growers. Table 4-4 presents the prices of the different types of plants across companies:

55 It is as if companies are looking at a supply curve (of how many smallholders will adopt a contract 
with them, according to the attractiveness of the offer), and choosing where to be on the supply curve.
56 For example Phoenix Pulp and Paper pays 1.3 baht/tonne/km. The additional costs incurred by tree 
growers located further from the mill are exactly compensated by the increase in price they receive at 
the mill gate (so that attractiveness of the contract does not vary with the distance to the mill).
57 The three companies have between five and one hundred delivery centres geographically spread 
around the mill.
58 Siam Forestry in Ratchaburi also offers another type of contractual arrangement like a ‘package’, in 
which the company is in charge of wood production (including planting and management during the 
first year), charges 10 baht/tree and pays a fixed guaranteed price of 1.200 baht/t after 4 years. It is the 
only contract in which the company guarantees the price (as opposed to a minimum guaranteed price). 
No further data was collected on this form of agreement, which was limited to a few larger landholders.
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seedlings, tissue culture or rooted cutting plants. Sometimes, the company withhold plants 

from the general (open) market as a way of encouraging smallholders to adopt contract 

farming. At other times, the companies sell the same quality plants on the open market, but at a 

higher price to independent growers. This strategy is facilitated by a lack of alternative sources 

of good quality plants.59

Table 4-4. Prices of the different types of seedlings for 2006 and 2008
Seedlings Tissue culture plants Rooted cutting plants
Siam Phoenix Siam Phoenix Siam Phoenix
Forestry Pulp. Forestry Pulp. Forestry Pulp.

2008 For contract
tree 1 1.25 7 n.a. 2.5 2.75
growers
For
independent
tree
growers

1.50 1.75 7 7 4 3.5

2006 For contract
tree n.a. 0.5 r n.a. 1 2.5
growers
For
independent
tree
growers

n.a. 0.75 2 a n.a. 2 3

1997-
2000 1 n.a. n.a. n.a. n.a. n.a.

1996 0.5 n.a. n.a. n.a. n.a. n.a.
1993-
95 Free n.a. n.a. n.a. n.a. n.a.

a In 2006, tissue culture plants were sold at a lower price (around two baht) because Siam 
Forestry was trying to develop them as an experiment rather than for profit.
Note: n.a. is used when the company does not sell this item.
Source: Research Interviews, 2008.

Table 4-5 gives summary details of the schemes with the three contracting companies.

59 Plants can also be purchased from sources other than the company, but the quality might differ. The 
areas that only have access to company plants are limited and are usually very close to the mill. For 
example, there is no private nursery near the Phoenix Pulp and Paper mill in Khon Kaen province, 
Chayapum province and Nongbua Province. However, there are many private nurseries in the area 
further north of the company (Udon Tani province).
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Table 4-5. Terms and conditions of the contracts offered by the three contracting 
companies______________________________________________________________________

Phoenix Pulp and Paper and 
______ Siam Forestry______

Advance Agro

Duties of the —give technical advice about 
company land preparation, planting,

spacing, together with 
maintenance (not written)
—purchase wood (not written)
—Phoenix: pay market price at 
mill gate;
Siam Forestry: guarantee fixed 
minimum price at mill gate

—give technical advice about land 
preparation, planting, spacing, 
together with maintenance 
—replace seedlings in case of 
disease problem 
—purchase wood 
—guarantee fixed minimum 
price at mill gate: 1200baht/t for 
diameters>2.5 inches; 950 baht for 
diameters 1.5-2.4 inches

Duties of the contract 
grower

—buy seedlings from company 
(at a lower price than for 
independent growers)
—follow technical advice (if 
technical advice is not followed, 
the fact that growers incur a 
sanction is not written)
—harvest after minimum 4 
years and no later than 7 years 
—sell wood of diameters>2.5 
inches to company (grower can 
dispose of smaller-diameter 
wood)_______________________

—buy seedlings from company (at 
a lower price than for independent 
growers)
—follow technical advice: 
company can renege on purchase 
or pay lower price if wood quality 
is insufficient because grower did 
not follow technical advice 
—inform company of harvesting 
intention a
—harvest at 5 years and sell to 
company b

Prohibitions 
growers and fines

for —selling seedlings bought from 
company (‘incurring a fine’ is 
not written)
—planting with a different tree 
spacing than recommended or 
harvesting before 4 years 
—selling wood to other buyers 
(‘incurring a fine’ is not written)

—selling seedlings bought from 
company, fine 50 baht/seedling 
—multiplying these seedlings 
—selling wood to other buyers, 
fine: 50 baht/ton

Notes: ‘Not written’ refers to items that are implied by the contractual arrangement but not 
included in the contract document. Guarantee of purchase is implied by the contract is not 
included in the terms of the Phoenix contract.
A contract is only valid for the first tree rotation. Growers are free to keep wood produced 
during the subsequent rotations.
a The fact that growers have to inform the company before they harvest assists the company in 
regulating the flow of input.
b There are rumours that Advance Agro will soon offer a contract that is more flexible and 
allows growers to harvest before five years with price deduction.__________________________

Siam Forestry and Phoenix Pulp and Paper are currently seeking to increase the number of tree 

growers under contract (Research Interviews, 2008). The competition between companies for 

eucalypt supplies, especially between Advance Agro and Phoenix Pulp and Paper, is 

increasing. Key informants from the Phoenix Pulp and Paper rival company estimated that 

Advance Agro had opened more than 100 wood delivery centres in the north-east, posing a 

real threat to them. Makarabhirom and Mochida (1999) argue that the arrival of new buyers on 

the scene should make companies respond to competition by offering more attractive

contractual arrangement to contract tree growers, so that they stay loyal. The field work has 
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found that this increasing rivalry for raw materials among companies has been an incentive for 

companies to enhance their efforts to promote and improve their services to tree growers. For 

instance, Thai forestry companies now offer the service o f coming and harvesting the 

eucalypts for farmers, and paying a stumpage price that is not a function of distance to the mill 

(Research Interviews, 2008).

Since 2004, the prices o f pulp and other raw materials for paper production have been 

increasing60 and Thai pulp and paper companies now source supply further away from the mill 

than they did in earlier years (W iriyapong, 2008; Asian Development Bank, 2005a). Advance 

Agro and the Siam Cement Group have positioned themselves to lease large concessions to 

establish eucalypt plantations in Savannakhet province,61 Lao PDR and Cambodia (Asian 

Development Bank, 2005b). The managing director of Siam Forestry, explained that the 

company is trying to secure supplies o f raw material for the future (Wiriyapong, 2008).

4.5 Smallholders’ interest in eucalypts

Smallholders (contracted and independent) are the main source o f wood supply for all eucalypt 

woodchip and pulp and paper companies in Thailand. The total number o f  eucalypt tree 

growers in Thailand was estimated by Barney (2004) to be upwards o f 30,000. However, new 

estimates from a number o f different sources suggest that there are at least 60,00062 contract 

tree growers for the three companies Advance Agro, Siam Forestry and Phoenix Pulp and 

Paper and the area under contract eucalypt farming is approximately 232,800 hectares,63 which 

is half o f the total area under eucalypts (Research Interviews, 2008). There are also many 

independent tree growers. This section explains the role o f land tenure in smallholder adoption 

o f tree farming and discusses the potential returns of eucalypts compared to alternative crops 

such as rice, sugarcane and cassava, especially in terms o f profit and environment suitability.

4.5.1 Land tenure and adoption of tree farming

In Thailand as in many other countries in Southeast Asia during the nineteenth century, all 

land belonged to the King and farmers had usufruct rights to cultivate the land. Nowadays, the 

government o f Thailand distinguishes between private and public land64 (Onchan, 2002).

60 For example, prices of imported scrap have increased from US$140 a year ago to US$250 per tonne 
and domestic prices from four baht a kilogram to six baht (Wiriyapong, 2008).
61 In this province, 20,000 hectares of leased eucalypt concessions would be attributed to Advance Agro 
and 12,000 to Phoenix Pulp and Paper.
62 At least 6,000 contracted by Advance Agro, 50,000 contracted by Phoenix Pulp and Paper and 4,000 
by Siam Forestry. Siam Forestry would contract between 2,500 and 3,000 tree growers in Kanchanaburi 
(Barney, 2005a).
63 The mean plot size of eucalypts per contracted farmer is therefore estimated at 3,9 ha.
64 Communal ownership or control of land is not granted by the Thai tenure system.
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Half of the country is public land including gazetted forest land, military land, crown property, 

lakes, waterways, and roads. Forest land (around 40 per cent of the country) is under direct 

control of the RFD. Since 1975, the Agricultural Land Reform Office (ALRO) has tried to 

legalise the occupants of national forest reserve lands by relocating them from the forestry 

sector to ‘agriculturally suitable lands’ (Onchan, 2002). Between 1975 and 2001, ALRO gave 

approximately 1.18 million farmers land tenure rights to over 3.12 million hectares of land 

previously considered forest land (Onchan, 2002). Tree farming can be a way to make land 

registration claims on forest land in Thailand (Wannasai and Shrestha, 2008). Historically, 

private ownership of upland areas has been granted to the people who had cleared forest land 

to cultivate it (Ammar et al., 1991). For instance, the first to clear the land ‘gained complete 

rights of use and disposal’ within the Blue Miao (Hmong Njua) of Thailand (Geddes, 

1976:149). There are still people living inside forest reserve areas and without any land titles 

who grow perennial crops (for example rubber) to claim official land documents. Households 

hope to obtain land reform certificates from the RFD (Wannasai and Shrestha, 2008; Puntasen 

et al., 1992):

These farmers make land use decisions based not only on their existing right to use the land but 
also based on the expectation of being granted secure title in the future. Some households residing 
inside forest reserve areas and without any land titles at all have also planted perennial crops in 
order to make land registration claims. These areas are under the jurisdiction of the Royal Forest 
Department, and the intention is clearly to obtain land reform certificates of such cultivated lands 
(Wannasai and Shrestha, 2008:218).

Unlike the ‘squatters’ whose land can be taken anytime by the government, the eucalyptus planters 
are given ‘guarantee’ of perception of the lessees that the land will not be taken away by the RFD. 
In general if squatters are not evicted from their lands, they can expect proper land title given to 
them (Puntasen et al., 1992:193).

The country outside the forest estate is under, or eligible to be under, private ownership. Thai 

households with full ownership rights perceive their land tenure to be secure and were found to 

grow perennial crops as an alternative to agricultural crops and the expectation of higher profit 

was a main motivation to adopt perennial crops (Wannasai and Shrestha, 2008).

In 1954, the Land Act recognised a range of legal land titles in Thailand. The main titles are

Nor Sor Sii (NS-4; full title deeds), Nor Sor Sam (NS-3; transferable certificate of use), Nor

Sor Song (NS-2; temporary occupation certificate) and Sor Kor Nung (SK-1; a claim

certificate unusable as collateral) (Barney, 2005a). Until the beginning of a Land Titling

Project, the Land Department did not have sufficient resources to investigate and attribute full

ownership rights to most agricultural land (Onchan, 2002). Most farmers could not meet the

expense of getting a legal land title (Onchan, 2002). In order to give access to land to rural

people seeking to make a livelihood in the agriculture sector (Onchan, 2002), Thailand started

a Land Titling Project in 1984 (Rattanabirabongse et al., 1998; Barney, 2005a). This project

has distributed degraded lands to farmers (Wannasai and Shrestha, 2008) and issued them

limited-use rights certificates (as opposed to full ownership rights) such as Sor Tor Kor (STK) 
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delivered by the RFD, and Sor Por Kor (SPK 4-01) delivered by ALRO. Land titles given 

under the Land Reform Project are usually transferable only through inheritance and cannot be 

sold. These titles provide cultivation rights for up to 15 rai65 per household and, usually, trees 

have to be planted on 20 per cent of the land (Vandergeest and Peluso, 1995). Households 

whose land is from the Land Reform Project seemed to consider their temporary tenure secure 

enough to grow perennial crops (Wannasai and Shrestha, 2008).

Finally, Makarabhirom (2002) pointed out cases of smallholders who had ownership rights but 

were afraid that their farmland would be taken over by the government as ‘forest areas’ and 

put under central control if they established a tree plantation on it.

4.5.2 Benefits and costs from eucalypts compared to agricultural crops

Agriculture employs 50 per cent of the Thai workforce (Kermel Torres, 2004). It contributes to 

satisfying the increasing and diversified demands of the urban classes for food and clothing 

products and to maintain Thailand’s rank as a leading exporter of agro-food products in Asia 

(Kermel Torres, 2004). In 2003, the total area of private holdings was 18.3 million hectares or 

36 per cent of the country. The largest share of agricultural landholdings was the area under 

rice which represents 52.9 per cent, followed by 18.5 per cent of land occupied by field crops 

(such as cassava, cotton, kenaf,66 maize, soybean and sugarcane), 10.5 per cent of land 

occupied by permanent crops (such as coffee, coconuts and tea) and 8.9 per cent occupied by 

rubber tree. With regards to the distribution by region, the patterns were almost identical in 

each region except for the southern region where the area under rubber trees and permanent 

crops occupied most of the land (57.0 and 27.4 per cent respectively).

The production of rice and field crops faces several problems. Even though one of the 

government’s priorities is to develop irrigation,67 most agricultural production is still rain-fed, 

and is not very productive. The rates of use of chemical fertiliser are amongst the lowest in 

Asia. Since the 1990s, increasing costs of labour and a shortage of workers have contributed to 

the progression of small-scale mechanisation. Smallholders have been very active in 

diversifying agricultural crops through the encouragement of market drivers rather than the 

government. Rice is the main crop in terms of area under cultivation, employment created and 

contribution to agricultural exports. Rice cultivation is now undermined by the shortage of 

workers, the poor water resources, the high production cost and the competition from new 

Asian exporters in the world market. Sugarcane and cassava have been the traditional upland

65 1 rai=0.16 ha.
66 Kenaf was previously used in the production of pulp but has been replaced by eucalypt wood.
67 For instance, estimations are that 30-40% of the total area in North-east Thailand is irrigated because 
irrigation is needed for sugarcane cultivation (no irrigation needed for eucalypts) and 60-70% of the 
land area is not irrigated (Research Interviews, 2009).
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cash crops.68 Several agricultural cash crops, such as cassava, suffer from overproduction and 

therefore, marketing has become problematic (Ubukata, 2001). Eucalypt plantations have been 

promoted by the Thai government to substitute for these agricultural cash crops and since the 

late 1980s, the increase in price of pulp products in domestic and international markets has 

also made eucalypt plantations more attractive (Ubukata, 2001). Eucalypts were also strongly 

recommended for poor soil unsuitable for agricultural crops, soils with high acidity and high 

salinity (2.8 million hectares in the north-east), on highland areas with low rainfall, and on 

poor sites of cassava fields (Pousajja, 1993; Makarabhirom, 1994).

It is useful to distinguish between the returns on land and the returns on labour. In relation to 

returns on land, sugarcane and even cassava give higher returns, since eucalypts take several 

years to mature (Table 4-6). However, eucalypts require lower labour input than sugarcane and 

cassava, which require annual planting and higher maintenance. In addition, the sale of 

eucalypts is not limited to a particular season or year and therefore tree growers can sell them 

when it best suits their needs. It is used like a readily negotiable asset or an informal bank 

account. Finally, production of cassava and sugarcane rapidly decreases on depleted soil on 

which eucalypt production may not be affected.

Table 4-6. Estimated potential financial return from eucalypts compared to rice, cassava 
and sugarcane, based on nation wide survey________________________________________

Item Rice3 
(per year)

Cassava 
(per year)

Sugarcane 
(per year)

Eucalypts b 
(per year)

Yield (t/ha) 2.28 16.71 66.10 100
Farm gate price (baht/t) 10,000 1,500 800 1,200
Revenue (baht/ha) 22,800 26,250 52,880 120,000
Production costs (baht/ha) 10,981 12,950 32,638 12,297c
Profit (baht/ha) 11,879 14,688 20,242 10,243 d
a Glutinous rice is mostly grown for home consumption Ubukata, F (2001) The expansion of 
eucalyptus farm forestry and its socio-economic background: a case study of two villages in 
Khon Kaen Province, Northeast Thailand', Southeast Asian Studies, vol.39, no.3. 
b Eucalypts spacing 3x2 m. (approximately 270 plants per rai) without intercrop. 
c Include 13,219 baht/ha in year 1; 8,687 baht/ha in year 2; 1,125 baht/ha in year 3 and 36,125 
baht/ha in year 4, discounted with a 10% discount rate (rate used to discount future cash 
flows to their present values).
d Profit at year 4 discounted with a 10% discount rate.__________________________________
Sources: Calculated from Thailand Centre for Agricultural Information (2008b) presented at 
The Office of Agricultural Futures Trading Commission www.aftc.or.th. Available: 
http://www.oae.go.th (accessed: 20/09/2008).
and personal communication for updated data on price from Prof. Ajaan Nongluck, Khon 
Kaen University, 26/09/2008 and email from Siam Forestry, 14/02/2008.__________________

6X Rural infrastructure and especially highways have improved significantly over the last twenty-five 
years and are now well developed in Thailand, enabling good connection between the rural economy 
and markets (Rerkasem, 2003; United Nations Economic and Social Commission for Asia and the 
Pacific, 2008).
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4.6 Hypotheses

This section presents the hypotheses that are testable using the case study. Because we have 

chosen a country case study (due to budgetary and time constraints), some aspects of 

livelihood theory and diffusion of innovation theory cannot be tested in the context of the 

country case study chosen at one point in time. For example, country-specific policies may 

contribute to increasing or decreasing adoption of contract farming in one country, but do not 

differentiate between two smallholders in the same country. In a study such as this, there is no 

way to test the effect of policies on smallholders’ adoption decisions.

We present in the following sub-sections the justifications about which aspects of the theory 

can and cannot be tested in this environment. As there were a large number of hypotheses 

generated, they are numbered by the underlying theory. Thus hypothesis derived from 

economic theory are labelled hypotheses E l, E2 etc; hypotheses derived from diffusion of 

innovation theory are labelled Dl, D2 etc and hypotheses derived from livelihood theory are 

labelled LI, L2 etc.

The analysis of adoption of contract tree farming was divided into two parts: firstly, the 

adoption of tree farming and, secondly, the adoption of contract farming arrangements. It is 

necessary to break down the analysis into these two parts because the case study has shown 

that only some eucalypt tree growers in Thailand are contracted; approximately 30 per cent of 

the area under eucalypts in Thailand is not under contractual arrangements (Section 4.2.1). In 

addition, the literature review conducted in Chapter Three has shown that factors driving the 

adoption of contract tree farming may differ from the factors driving the adoption of tree 

farming: prior to the adoption decision, smallholders compare tree growing to alternative land 

uses, and they compare contract tree growing to tree growing outside contract. These 

differences generated a need to consider both tree growing adoption and adoption of contracts. 

Therefore, two separate sets of hypotheses were developed in reference to the adoption of tree 

farming and to the adoption of contracts for tree farming.

4.6.1 Hypotheses generated from economic theory applied to the Thai case 

study

Economic theory generates hypotheses about the ‘comparative advantage’ of eucalypts and of 

contracts, relative to the alternatives. ‘Comparative advantage’ here is defined in the strictly 

economic sense of increasing income or reducing risk or reducing effort for the same amount 

of income. In the Thai case study, many smallholders have land (usually with sandy soils, or 

degraded from other cropping) that is no longer suitable for other crops. This suggests that 

adoption of eucalypt tree growing will be favoured by those who have more such land, for 

which eucalypts are now the most profitable option. Although the relevant rural areas are well
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served by roads (Section 4.2.1), farms also vary in their access to roads for transport of 

products to market, and companies have recognised this by offering the service of coming to 

the farm, harvesting the wood and transporting to the mill; this means that different farmers 

may make different contract adoption decisions according to the road access from their land.

A feature of contract farming is that growers no longer bear market and price risks. The Thai 

forestry companies guarantee to buy the wood after a rotation of four or five years (Section 

4.4). Economic theory suggests that tree growers who are more risk-averse or for whom tree 

growing is riskier than for others could want the security of contracts. Economic theory also 

suggests that smallholders who are well connected to wood buyers (companies and 

middlemen) may be more likely to grow eucalypts, but they could be less likely to adopt 

contract farming for market security.

Another key aspect of contract tree farming in Thailand is that the forestry companies provide 

improved planting materials at a low price (Section 4.4). This suggests that the lack of 

alternative sources of good quality plants enhances adoption of contracts and that one of the 

reasons why tree growers adopt a contract is to ensure access to better quality plants.

These considerations generate hypotheses El -  E7 below.

Hypothesis about the choice of eucalypts vs. other crops

Hypothesis El: Farmers with land that is more suitable for eucalypts relative to other 

crops or trees are more likely to adopt eucalypts.

Hypothesis E2: Smallholders who knew more buyers prior to the adoption decision are 

more likely to plant eucalypts.

Hypotheses about the choice of contracts vs. independent growing

Hypothesis E3: Contracts for tree farming are adopted if they are the most profitable 

option for the household.

This hypothesis is reformulated as related to impact: Adopters are earning higher profits from 

the tree farming contracts than they otherwise would.

Hypothesis E4: Tree growers who feel that the quality of roads near their farm is not 

good enough to transport wood easily, are less likely to adopt contracts.

Hypothesis E5: Contracts insure against price risks but involve some loss of flexibility; 

therefore they are more likely to be adopted (relative to independent eucalypt tree 

farming) when there is greater perceived uncertainty about prices.
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Hypothesis E5 will receive additional evidence from the inclusion of wealth variables because 

wealthier farmers may be less concerned about price risk as they have more buffering capacity. 

Wealth variables will include four variables: total income, total land owned, number of sources 

of income and perceived price risk.

Hypothesis E6: The risk of getting poor plants induces tree growers to adopt contracts.

Hypothesis E6 is reformulated as related to impact: There are fewer problems with the 

plantation establishment and growth caused by the poor quality of plants for contract farmers. 

This hypothesis will receive additional evidence from the inclusion of a variable on preferred 

source o f plants (whether growers prefer the plants sold by the company to those from other 

sources) and perceived yield risk.

Hypothesis E7: Tree growers who already know several potential buyers, relative to 

other farmers in their area, are less likely to adopt a contract.

There is no hypothesis on credit provision for tree growing because, as discussed in the case 

study, contracting companies in Thailand do not need to provide tree growers with credit to 

attract them.

4.6.2 Hypotheses generated from diffusion of innovation theory applied to the 

Thai case study

Eucalypt tree farming is relatively new for smallholders in Thailand. In the regions where

eucalypts are a potential alternative crop (the climate is suitable to eucalypts), smallholders

have traditionally grown rice and field crops (such as cassava, kenaf, maize, soybean and

sugarcane). Diffusion of innovation theory suggests that smallholders’ perceptions of the

attributes of eucalypt tree growing are likely to be crucial factors in their decision to adopt or

reject it. The Thai forestry companies provide a secure price and free technical advice on

management practices (for instance land preparation, planting, spacing and maintenance).

Diffusion of innovation suggests that because access to technical advice provided by

contracting company will be perceived to be of lower importance for tree growers who are

already experienced and knowledgeable, the latter are less likely to adopt a contract.

Therefore, the perceived advantage of contract farming compared to independent farming

refers to the wood price paid by the company to contract growers and to independent ones, and

farmers’ existing experience and knowledge of eucalypt tree growing. Compatibility refers to

whether smallholders had previous experience with tree growing and with other contract crops.

Trialability of tree growing refers to whether smallholders have trialled eucalypt tree growing,

or whether they have lived in a tree plantation area and seen a well-managed, healthy

plantation, and/ or a sizeable harvest of wood. Diffusion of innovation theory also suggests

that communication channels, and especially homophilous interpersonal contacts, have a
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strong influence on the adoption of tree growing. In addition, diffusion of innovation theory 

posits the importance of the norms of the social system. Norms can translate through perceived 

general opinion of all the other villagers about growing eucalypts, the company, and the 

returns and risks generated by tree growing. If the social system is strong and positive about 

contract tree farming, tree growers are more likely to adopt it. Diffusion of innovation theory 

also posits that the innovation-decision process has several stages and, in particular, one aspect 

of the stages of the innovation-decision process implies that the more knowledgeable and 

informed smallholders are about eucalypt tree farming prior to the adoption decision, the more 

likely they are to adopt tree farming. Similarly, smallholders who have gathered information 

on the written contract document from many different sources prior to the adoption decision 

are more likely to adopt contract tree farming.

The case study only allows us to test some of the hypotheses generated from diffusion of 

innovation theory. We discuss below which factors could not be tested, and the reasons for 

that, and then those that were tested.

Preliminary drivers of adoption that need to be excluded are the following.

Optional/collective/authority decision making: In the Thai case study presented, the decisions 

as whether to grow trees or not, and whether to be a contract tree grower or an independent 

one, are optional. Choices to adopt or reject are made by an individual independent of the 

decisions of other members of a system. Therefore the type of innovation decision should be 

excluded from the hypotheses.

Communication channels: In the Thai case study presented, the different types of 

communication channels used by the contracting company are the same for all smallholders 

within a region. Regional differences will be captured in a variable that identifies the region, 

but it is important to note that the variable will measure all differences across the different 

mills and different regions. The effect of a mill policy will not be distinguishable from the 

effect of any other regional characteristic. At the household level, the influence of the most 

common type of communication channel (and specifically interpersonal contacts) on adoption 

will be tested. Diffusion of innovation theory suggests that the local perception of the company 

and the trust built through interpersonal contacts with the company (strength of the ties with 

the company) matters.

These considerations generate hypotheses D 1 -  D8 below.
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Hypotheses about the choice of eucalypts vs. other crops

Hypothesis Dl: Favourable perceptions of the attributes of eucalypt tree growing 

increase its adoption by smallholders. In particular, attributes include compatibility with 

past experiences, trialability and observability.

As regards compatibility of tree growing with past experiences, this hypothesis implies that 

smallholders who had tree-farming experience are more likely to adopt tree farming.60

As regards trialability, this hypothesis is reformulated in terms of impacts: A large number of 

smallholders adopted eucalypt tree growing by planting only a small area on paddy-bunds 

(they may plan to consider expanding subsequently). This hypothesis will also be tested in a 

more direct way: smallholders who have already successfully trialled eucalypts are more likely 

to adopt tree growing. In this case, on-site trials consist of starting tree farming on a limited 

area of land, with a view to future expansion. The variable used will be use and success of 

trials of eucalypt tree farming.

As regards observability, this hypothesis implies that observation of positive results of tree 

growing—having lived in a tree plantation area and seen a well managed healthy plantation, 

and/ or a sizeable harvest of wood—has a positive influence on adoption.

Hypothesis D2: Homophilous communication about eucalypt tree growing enhances 

adoption of eucalypt tree farming.

This hypothesis implies that knowing a person who successfully grows eucalypts and having 

frequent discussions about eucalypt tree growing with neighbours, family or friends have a 

positive influence on adoption of eucalypt tree growing.

Hypothesis D3: Favourable perception of the social norm for eucalypt tree growing 

enhances its adoption.

It implies that smallholders who perceive that tree growing generates higher return with lower 

risks, that tree growing is the norm in their village, and that the general opinion of all the other 

villagers about growing eucalypts to be positive, are more likely to adopt tree farming.

Hypothesis D4: Higher levels of perceived knowledge and richer data collection on 

eucalypt tree growing enhance adoption of tree growing.

69 Compatibility with needs of potential adopters is taken into account in the hypotheses generated from 
the livelihood theory.
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Hypotheses about the choice of contracts vs. independent growing

Hypothesis D5: Favourable perceptions of the attributes of contracts for tree growing 

increase their adoption by smallholders. In particular, attributes include relative 

advantage, compatibility with past experiences, complexity and trialability.

As regards relative advantage, this hypothesis implies that tree growers who perceive that 

contract tree growers obtain higher prices than independent ones are more likely to adopt 

contracts relative to other farmers in their area. This hypothesis also implies that because the 

perceived risk of getting poor technical advice induces tree growers to adopt contracts, tree 

growers who are more experienced with eucalypt tree growing are less likely to adopt a 

contract for tree farming. Diffusion of innovation theory suggests that smallholders need good 

quality information to adopt an innovation, especially if they need skills to ‘use’ or ‘do’ the 

innovation well. Smallholders who do not know how to use it (how to grow eucalypts) are 

more likely to be inclined to be contracted, to access technical advice.

The influence of the perceived relative advantage can also be reformulated as related to 

impact: contract tree growers received technical advice that had positive consequences on the 

number of problems encountered with the plantation. The influence of relative advantage will 

receive additional evidence from the inclusion of a variable on perceived yield risk. This 

hypothesis also implies that: Having lived in a eucalypt area, being knowledgeable about 

eucalypt tree growing and having grown eucalypt trees in the past and having received 

information on tree farming from many different sources, are important in choosing not to 

adopt contracts. This hypothesis tests the perceived relative advantage of contract growing. 

The benefit of good technical advice is not as important to an experienced eucalypt tree 

grower, thus, as one main feature of contracts is the provision of technical advice, he/she will 

perceive contract farming as less advantageous and will be less inclined to sign a contract than 

other farmers.

As regards compatibility, this hypothesis implies that previous experience with contract crops 

is important.

As regards complexity, this hypothesis implies that better-educated tree growers are more 

likely to feel competent to evaluate the provisions of the written contract document.

As regards trialability, this hypothesis tests that contract farming is less likely to be adopted by 

tree growers who were planning a shorter rotation length than required by the company. 

Growers tied in a contract are committed to wait a certain number of years before harvesting. 

For some of them, this loss of flexibility might be perceived as a major disadvantage, 

influencing them towards rejecting the contract. The influence of trialability will also be
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informed by the impact data: whether there is a difference in the rotation length followed by 

contracted and independent tree growers.

Hypothesis D6: Tree growers who have been directly visited by the company and trust 

the company are more likely to adopt a contract.

Hypothesis D7: Favourable perception of the social norm for contracts for tree growing 

enhances their adoption.

This hypothesis is an analogue of D3 and will be tested in the same way. It will not be possible 

to distinguish statistically between tree growers who do gain more advantage more from 

contracts (perhaps because of location) and tree growers who have a more positive view of the 

company.

Hypothesis D8: Tree growers who have collected information on the written contract 

document are more likely to adopt contract tree growing.

Table 4-7 summarises the factors generated from diffusion of innovation theory and that area 

tested in this study.

Table 4-7. Summary list of adoption factors generated from diffusion of innovation 
theory and whether they are tested or not in this study_______________________________
Diffusion of innovation theory would argue that the 
factors below influence adoption of contract tree farming:

Tested in 
adoption of 

tree growing 
(hypothesis 

number)

Tested in adoption 
of contracts 
(hypothesis 

number)

(a) innovation attributes D1 D5
(b) optional/collective/authority decision making - -

(c) communication channels D2 D6
(d) social system D3 D7
(e) change agents’ diffusion strategies - -

(g) stages of innovation-decision process D4 D8

4.6.3 Hypotheses generated from livelihood theory applied to the Thai case 

study

Livelihood theory argues that the five types of capital influence what activities smallholders 

will adopt. According to economic theories, the composition of the household (human capital) 

should not affect land use decisions. Based on livelihood theory, smallholders’ goals are not 

dictated only by economic theory; they have goals that differ from just profit maximisation 

while minimising risks. Livelihood theory suggests that a household with more labour 

available will not choose the same activity as a household consisting of an elderly couple 

whose children have moved to the city (Section 3.4). Eucalypt tree growing requires less
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labour than agricultural crops. Because rice cultivation is undermined by the shortage of 

workers (Section 4.5.2), eucalypt tree growing could be adopted by households with less 

labour available, and it could be well suited for older farmers, even where it does not provide 

them with the best return to land. It is important to recognise, however, that we cannot exclude 

the possibility that there are market imperfections in the labour market and/or the land market 

that raise the cost of hired labour or lower the benefits of a land sale. In that case, household 

composition would shape the cropping decision even if the household were a purely 

‘economic’ agent, seeking only to maximise income.

Livelihood theory applied to the Thai case study suggests that education, one aspect of human 

capital, and access to off-farm income, one aspect of financial capital, influence smallholders’ 

adoption decisions. Because tree growing does not generate income for a few years, 

smallholders who depend on their land as capital and the main source of income are less likely 

to adopt tree growing. As the source of income diversifies towards off-farm income and the 

dependence on land as a source of income declines, the adoption of tree farming could 

increase. Better access to off-farm income and lower dependence on the land as a source of 

income is commonly associated with a higher level of education.

According to livelihood theory, poor smallholders are more riskaverse and diversification is 

used as a strategy to reduce risk. Eucalypt tree growing can play this role for poorer 

smallholders who are expected to be more risk-averse and therefore keener on diversification. 

Tree farming provides them with an additional income and diversifies income sources, which 

spreads risks. Lack of financial capital is usually a barrier to adoption of an innovation, but in 

the case of eucalypt tree growing, if we consider that planting a small area on paddy-bunds is 

adoption, then financial/credit and land constraints are not an issue.

Livelihood theory suggests that the level of social capital influences smallholders’ adoption 

decisions. Based on the Thai case study, heads of villages are the first smallholders to be 

contacted by the contracting company and are more likely to adopt tree growing. Diffusion of 

innovation theory suggests that same hypothesis, as opinion leaders may have some specific 

goals such as protecting their social status. Opinion leaders are more likely to be early adopters 

of an innovation like tree growing. All smallholders will be able to see that they have adopted 

and will refer to them to have their opinion about it and leam from their experience.

Livelihood theory suggests that smallholders’ decisions are part of a broader livelihood 

strategy. Previous empirical results in Thailand (Wannasai and Shrestha, 2008) suggest that 

claiming tenure is a reason for planting eucalypt trees. Previous empirical studies of tree 

growing also suggest that it is used as a way of realising saving (Scherr, 1995) (Section 3.5.1). 

There are a number of reasons why this might be the case, including—amongst others—the 

difficulties of accessing the banking system, or lack of trust in the system; or a perception that 
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back interest rates are low compared to the returns from tree growing; or that tree growing may 

be a way of ‘forcing’ savings.

Livelihood theory suggests that transforming structures and processes, and especially land 

tenure, influence smallholders’ decisions. If a tree grower has a contract, it could show that 

someone believes a tree grower owns the land, and gives him/her more credible ownership. 

Signing a contract with the company is a way of formalising use and ownership of land. 

According to livelihood theory, tree growers could adopt the contract activity to gain land 

tenure security.

The case study examined here only allows us to test some of the hypotheses generated from 

livelihood theory. We discuss below which factors generated from livelihood theory were not 

able to be tested in this study, and then present the hypotheses generated from livelihood 

theory.

Physical capital: We do not test for equipment at household level because in the case of trees 

rather than agricultural crops, there are no specific assets required (agricultural equipment, 

tools, machinery).

Vulnerability context: The case study is limited to Thailand and all smallholders targeted by 

this research are embedded in the same vulnerability context. In a stable environment and for a 

perennial crop such as eucalypt trees, it is very difficult to observe the influences of the 

vulnerability context because the context would have to change at the scale of the research to 

allow quantitative observation.

Transforming structures and processes: Some processes (institutions, policies and legislation) 

are likely to be the same within a broader region of a country. Other processes like land tenure 

are variable, and can be tested. Regional differences will be captured by the variable ‘region’. 

Because of time constraints on an interview, not all the dimensions of transforming structures 

and processes could be integrated in the survey questionnaire.

These considerations generate hypotheses LI -  L4 below.

Hypotheses about the choice of eucalypt trees vs. other crops

Hypothesis LI: The mix of livelihood resources and, in particular, better education and 

lower dependence on land as a source of income, greater social capital, less household 

labour and lower financial and natural capital increase adoption of eucalypt tree 

growing.

Smallholders who have less household labour available are more likely to adopt eucalypt 

tree growing.
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Better educated smallholders, less dependent on their land as a source of income, are 

more likely to adopt tree farming.

Smallholders who have less financial and natural capital are more likely to adopt tree 

farming to pursue a diversification strategy.

Smallholders with higher social status are more likely to adopt tree growing.

Hypothesis L2: Smallholders are more likely to adopt eucalypts if it will strengthen their 

claims to ownership of the land.

This hypothesis implies: pre-existing secure tenure has a negative effect on adoption.

Hypothesis L3: Some smallholders adopt eucalypts as a way of realising savings.

Hypotheses about the choice of contracts vs. independent growing

Hypothesis L4: Smallholders who have restricted land tenure are more likely to adopt a 

contract in order to claim for official land tenure security.

Table 4-8 summarises the factors generated from diffusion of innovation theory and that area 

tested in this study.

Table 4-8. Summary list of adoption factors generated from livelihood theory and 
whether they are tested or not in this study_________________________________________
Livelihood theory would argue that the factors 
below influence adoption of contract tree 
farming:

Tested in adoption 
of tree growing

Tested in adoption 
of contracts

(a) each of the five types of capital
Human L1,D1 D5
Social - -

Natural El E5
Physical E4, E5
Financial LI E5
(b) vulnerability context - -

(c) transforming structures and processes L2 L4
(d) livelihood strategies LI, L2, L3 -

This set of 19 hypotheses is not necessary and sufficient to explain adoption of tree growing 

and of contracts but, as previously said, it was not possible to test for all potential factors. The 

next section presents the variables used to operationalise the concepts used in the nineteen 

hypotheses.
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4.7 Conclusion

This chapter has provided background information to the case study in Thailand and derived 

the hypotheses to be tested. The first section on adoption of eucalypts in Thailand has shown 

that eucalypt plantations are already widely established and the number of adopters is 

increasing. Eucalypt plantations now cover over 480,000 hectares of which 95 per cent are 

privately owned and 70 per cent are owned by contract eucalypt tree growers. Contract 

farming for eucalypts was started by forestry companies in order to secure a large proportion 

of their wood supply and it has been happening for over 30 years in Thailand. Pulp and paper 

production in Thailand currently involves approximately 60,000 contract eucalypt tree growers 

in lower northern, North-east and central Thailand.

Concerns about the environmental impacts of eucalypts and the impacts of contract farming on 

adopters’ livelihood have been raised. There is a need to know more about the adoption and 

the impacts of contract farming for eucalypts in Thailand in order to answer the concerns 

raised about eucalypt tree growing and contract farming. An in-depth analysis of the drivers of 

adoption and impacts that will carefully seek to understand smallholders’ perspectives is 

urgently needed.

The review of theoretical literature has led to the formulation of hypotheses. Economic theory, 

diffusion theory and livelihood theory were applied to the Thai case study and used to generate 

19 hypotheses in reference to the adoption of tree farming and to the adoption of contracts for 

tree farming. The following chapter presents the research methods used to test these 

hypotheses.
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5 Methodology

5.1 Introduction

This chapter presents the methodology used to analyse the drivers of the adoption of contract 

tree farming in Thailand. The literature review, conducted in Chapter Three and the case study, 

presented in Chapter Four, led to the identification of appropriate theories to analyse adoption 

of contract tree farming and empirical studies have been reviewed to develop hypotheses. 

Hypotheses that were developed need to be tested in order to answer the research question: 

‘What factors promote adoption of contract tree farming?’70

This chapter describes the data gathered and the methods used to collect them. The 

methodology was designed to be applied flexibly to allow for discovery of adoption drivers of 

contract tree farming not considered in past research. This chapter is divided into seven 

sections. The first section reviews the pros and cons of qualitative and quantitative approaches. 

The second section describes the methods used to collect the data. The third section applies the 

definition of smallholders to the Thai context. The fourth section presents the sampling 

approach used. The fifth section describes the methods used for the analysis. The sixth section 

defines the concepts and variables chosen for this research. The seventh section presents the 

limitations of the data collected.

5.2 Quantitative versus qualitative approach

Research into contract farming usually involves the collection of qualitative and quantitative 

data (Ashley and Hussein, 2000). Statistical analysis enables comparisons of livelihood 

indicators, commonly measured through quantitative household surveys, across socio

economic groups (Ellis and Ade Freeman, 2004). However, a key feature of livelihood 

analysis is the emphasis on cross-checking multiple types of data (qualitative and quantitative, 

subjective and objective) (Ashley and Hussein, 2000). A combination of quantitative and 

qualitative methods is widely advocated by the literature on livelihood theory (Ellis and Ade 

Freeman, 2004; Ashley and Hussein, 2000) as well as by the more general development 

literature (White, 2002; Kanbur, 2001). Quantitative methods are best suited to measure the 

assets and activities and qualitative methods to inform contextual and institutional issues (Ellis 

and Ade Freeman, 2004). Semi-structured questionnaires, used for example by Gundel et al. 

(2005) and Lunn and Dearden (2006), and monitoring approaches are used to collect

70 The term ‘smallholder’ is used as synonymous of ‘household’ in this thesis, because the households 
involved in the survey were all smallholders, who manage small areas o f farming land.
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quantitative data (Scoones, 1998; Ashley and Hussein, 2000). The analysis of the livelihood 

mediating processes is commonly conducted through a combination of formal and informal 

qualitative approaches (Scoones, 1998; Ellis and Ade Freeman, 2004). Qualitative approaches 

such as life histories, biographies or case studies enable analysis of social, cultural and 

institutional contexts (Scoones, 1998) and obtain more detailed information on the issues 

involved in a particular livelihood activity. This combination increases the trustworthiness of 

information but the data is often difficult to integrate in the analysis (Ashley and Hussein, 

2000). A large amount of data is often generated. It is hard to coordinate the different types of 

analysis required to analyse the different kinds of data generated by the combination of 

methods (Ashley and Hussein, 2000). Post-fieldwork analysis can be lengthy and not timely. 

The methods used should be chosen to be consistent with resource constraints.

The collection of both qualitative and quantitative data best suited the research design for this 

study. The advantage of a mixed approach is that qualitative analysis enriches the analysis that 

is possible when the results disagree with the hypotheses (Parker and Kozel, 2004). The 

disadvantages of a mixed approach are the higher costs, and the greater skill and multi

disciplinary requirements in both the development and analysis of the data. The purpose of the 

research also necessitates the exploration of previously unidentified issues and these flexible 

(qualitative) strategies are appropriate for exploratory work.

5.3 Methods used for qualitative and quantitative data collection

Three main methods were used in order to collect qualitative and quantitative data. To collect 

data on the companies’ work and smallholders’ livelihood, key informants were interviewed 

(Table 5-1). To collect more specific data on adoption of tree farming and contracts, focus 

groups were organised. To collect extensive quantitative data, a household survey was 

conducted.
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Table 5-1. Methods used for data collection

Data collected: examples Method
used

Companies’ work: the terms of the contract, their extension work, the strategies 
followed by the company for promoting contracts, and the problems they 
encounter, their understanding of tree growers’ motivations to grow eucalypts 
{Eucalyptus spp.).
Smallholders’ livelihood: what led them to adopt or reject eucalvpts and, for 
those growing eucalypts, what led them to enter into a contractual arrangement or 
not; their resources, activities and livelihood strategies.

Key
informant
interviews

Smallholders’ adoption of tree farming and contracts: why they do or do not 
grow eucalypts and why they are contracted or independent, the ranking of their 
reasons for growing/not growing eucalypts and being contracted/independent and 
what could have changed their decision.

Focus
groups

Quantitative data about smallholders: total land owned, percentage of sandv soil, 
off-farm and on-farm income, perceived profit from eucalypt tree farming 
compared to alternatives crops, household labour, age, education, frequency of 
visits by company’s extension agent(s) in the year before adoption decision.

Household
survey

At the Australian National University (ANU), consistent with the national requirements, 

research involving people must be approved by a Human Research Ethics Committee (HREC). 

The committee must comply with the guidelines set out in the National Statement on Ethical 

Conduct in Research Involving Humans in accordance with the National Health and Medical 

Research Council Act, 1992 (NHMRC, 2003). This research was conducted, and results 

written up, following those guidelines. The research proposal was reviewed and approved by 

the ANU HREC (on 2007-08-17).

Information needed in order to better understand the local context, the livelihoods of 

smallholders, and the adoption of contract tree farming was collected through semi-structured 

personal interviews with key informants. It was essential to find a selection of interviewees 

from different interest groups (that is, a range of stakeholders) and see how their answers 

differed. It was not a matter of obtaining correct answers but, rather, different perspectives that 

accurately reflected the population. Extension officers from the Siam Forestry and the Phoenix 

Pulp and Paper companies, and a large landholder, who works closely with Advance Agro, 

were asked to describe in detail the terms of the contract, their extension work, the strategies 

followed by the company for promoting contracts, and the problems they encounter. They also 

provided data on the areas involved, what areas are more/less suitable for eucalypt tree 

farming, the number of contract tree growers, the prices of plants71 and wood, and the market 

conditions. As in the study by Nawir et al. (2003) for example, twelve smallholders likely to 

have more knowledge or experience of tree farming and contracts (often village heads or their 

assistant) were interviewed. They were asked to explain in detail what led them to adopt or 

reject eucalypts and, for those growing eucalypts, what led them to enter into a contract or not.

71 The term ‘plants’ include seedlings, tissue culture and rooted cuttings.

125



They were asked to describe their livelihood including their resources, activities and livelihood 

strategies.

Participatory rural appraisal techniques and especially focus groups are commonly used in 

livelihood theory as they are necessary to take into account smallholders’ perspectives and the 

role of perceptions (also emphasised by diffusion of innovation theory) in adoption. The data 

collected from focus group discussions is principally qualitative because it is the detail behind 

the reasons for smallholders’ decisions. Qualitative focus groups are important as they can 

help explain the quantitative results from a number of different perspectives. In the case study 

areas, a total of thirty focus groups were organised (informally or more formally). Each focus 

group involved at least five smallholders and usually mixed non-tree growers with tree 

growers and independent with contract tree growers. A typical focus group constituted five 

non-tree growers, two independent growers and two contract tree growers. There was an 

overall tendency for groups to be dominated by men or women (men and women were rarely 

equally represented). This was due to the fact that informal group discussions were held with 

groups of people who were already talking together prior to our arrival (for instance men 

smoking and talking in the evenings, farmers in the field, women resting in the early 

afternoon). Formally organised groups (through invitation diffused by speakerphone in the 

village) seemed to attract equally men and women. The following questions were asked:

• Why do you grow eucalypts? Or: Why don’t you grow eucalypts?

• What could have changed your decision?

• Adoption of contracts: Why are you contracted by the company? Or: Why are you 

independent tree grower?

• What could have changed your decision?

Other topics discussed included security of land tenure, relationships with the company (for 

example first encounter and trust) and decision making within the household.

Focus groups and key informant interviews lasted between half an hour and three hours, 

according to the availability of the people interviewed. Extensive notes were taken and the 

discussions were used to explain why hypotheses were found to hold true or false as well as to 

inform the household survey design.

The household survey enabled the researcher to obtain household-level information on socio

economic characteristics, smallholders’ livelihood strategies and perceptions of the attributes 

of contract tree farming, as well as on extension contacts. As the survey contained many closed 

questions (such as ‘Do you have a certificate of ownership for at least part of the land you
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own?’ and ‘Can you tell me your average income in the year before you started planting 

eucalypts from the following sources?’), open-ended questions about the reasons for decisions, 

constraints faced by smallholders, and factors that could have changed no- tree growers and 

independent tree growers’ decisions to adopt eucalypt tree farming and be contracted (such as 

‘Why did you choose not to grow eucalypts?’ and ‘What could change your decision and make 

you grow eucalypts?’) were also asked. The open-ended questions were used to discover other 

factors that had not been identified prior to the survey but that might have influenced their 

decisions.

Two structured questionnaires, one referring to adoption of tree growing and of contracts for 

tree growing and one concerned with some specific impacts of contracts (presented in 

Appendixes A-3 and A-4), were pre-tested in the field (outside villages sampled for the 

survey), revised accordingly and used. Tree growers who did not know of contract eucalypt 

tree farming were excluded from the survey (tree growers who knew about the possibility of 

being contracted for tree farming but did not know the names of the companies were kept in 

the sample surveyed).72 Approximately only ten tree growers were excluded this way because 

the target population was smallholders in villages that had been approached by the companies 

contracting for eucalypt tree farming. In all villages surveyed, contract farming for eucalypts 

had been introduced and tree growers had at least heard of it. The few tree growers who did 

not know were mostly relying on off-farm income or had just moved to this area.

The questionnaire interview was conducted in the respondent’s own house by one of the 

interviewers trained for the purpose, and the data collection process was supervised by the 

researcher. The researcher was very familiar with the contract for tree farming offered by the 

company. The interviewer ran the interviews in Thai and no translations from or to English 

were performed during the interview in order to limit the duration of the interview to forty 

minutes and to obtain the best possible information from the respondents. The interviewer 

wrote the answers in Thai, and records of the original answers were kept in case of 

misunderstanding or doubts which needed to be clarified. At the end of each day, the 

interviewers translated the answers into English for later analysis. All questionnaires were 

collected and checked by the researcher. Questionnaires with omitted or inconsistent responses 

were checked with the smallholder again when it was logistically possible; otherwise they 

were removed from the survey.

Language and comprehension issues were addressed through significant development work 

and validation of the survey instrument with 20 respondents from one project village (which 

was not included in the surveyed villages). This enabled the researcher to receive feedback and

72 Whether non-tree growers knew about contract tree farming or not was not a selection criteria for the 
survey.
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to improve the questionnaire before starting the survey. It also allowed assessment of the time 

needed to conduct an interview. It was determined prior to the fieldwork that the interview 

should not exceed forty minutes, thus the questionnaire was revised to fit within these 

constraints.

5.4 Definition of smallholder applied to the Thai context

As explained in Chapter Two, one criterion used to define and compare smallholders is often 

the size of landholdings but the criterion needs to consider the local context. In 2005, the 

average area cultivated by a Thai farmer was 3.6 hectares (RFD, 2005). Smallholder eucalypt 

plantations cover an average of eight hectares per landholder (Makarabhirom, 1994). Based on 

the Thai context, this study considered holders of less than 100 rai (16 hectares) as 

smallholders and holders of over 16 hectares were excluded from the study. Based on the data 

collected through the household survey, the mean landholding size of the sample data for 

studying the adoption of contract tree farming was 4.3 hectares.

Chapter Two mentions that income is often used as a way of characterising or differentiating 

different types of landholders. Based on the data collected through the household survey, the 

mean monthly household income in the four regions studied was 10,250 baht73 (US$301). This 

result was consistent with the recent literature that gives a mean monthly household income 

over the four regions studied of 13,186 baht (US$387)74 (UNDP, 2007). A lower average for 

those surveyed was expected because urban residents and holders of more than 16 hectares 

were excluded from the survey.

5.5 Sampling approach

The target population was smallholders in villages that had been approached by the companies 

contracting for eucalypt tree farming. At this stage, it was not possible to obtain information on 

the size of the target population in each region. In addition, it was not possible to estimate the 

total number of eucalypt tree growers within the four regions. The only estimation that was 

available was of the number of contracted eucalypt tree growers in Thailand (for which the 

three companies surveyed account for 100 per cent) and this number was estimated at around 

60,000 (Chapter Three).

The sample size needed was determined using a sample size calculator.75 A confidence level of 

95 per cent was required with an estimated population of contract tree growers of 60,000 and a

73 US$1 = 34.05 baht, 29/09/2008.
74 National average is 14,778 baht/month (US$434) (UNDP, 2007).
7:1 The sample size calculator used was from Creative Research Systems. Available: 
http://www.survevsystem.com/sscalc.htm.
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confidence interval of six. 6 The sample sized identified was 266 contract tree growers. The 

sample of 266 contract tree growers represented 0.4 per cent of the estimated population of 

contract tree growers. More tree growers needed to be sampled than non-tree growers in order 

to obtain the information needed to compare contracted with independent tree growers. It was, 

therefore, planned to sample 266 contract tree growers, 150 independent tree growers and 150 

non-tree growers. It was planned that equal numbers of smallholders would be surveyed in the 

four areas studied (Chapter Three), that is to say around 140 smallholders in each region.

The final sample actually obtained included 292 contract tree growers,77 169 independent tree 

growers and 171 non-tree growers. The numbers of smallholders surveyed by region, and the 

gender balance, are presented in Table 5-2. The smaller number of smallholders surveyed in 

the Chachoengsao area was due to the lack of support that the researcher received from 

Advance Agro, making it difficult to locate villages that had been approached by the company. 

During the fieldwork, it appeared that, often, women would know more about the management 

of their farm: the men often seemed to take care of the labour-intensive crops while the women 

would take care of the overall management of the portfolio of their activities (including tree 

farming). This result confirmed a previous finding that, in Thailand, women were the 

household members who knew about contract farming (Delforge, 2007). Tree growers were 

asked about their decision making. The majority reported that growing eucalypts and adopting 

the contract was a joint decision by the couple who were heads of the household. For example, 

a woman reported that she did not want her husband to sign a contract. Some men reported that 

they decided after consultation with their wife. Because the women always take at least a part 

in the discussion, they were found to be as aware as men of the issues related to the contract 

for eucalypt tree farming. Only one man reported that he decided without asking his wife. 

Based on the fieldwork, considering the household as a unit did not seem to be a major 

limitation to the analysis. This would have been a major limitation in some countries where 

there is a clear distinction between labour or crops cultivated by men and by women, for 

instance in Kenya (Scherr, 1995) or in Bangladesh (Salam et al., 2000). This would have 

changed which land would have been designated for eucalypt trees.

Table 5-2. Gender balance amongst the respondents to the household survey
Men Women Total number

Khon Kaen area 95 76 171
Chachoengsao area 27 40 67
Kamphaeng phet area 111 104 215
Ratchaburi area. 109 70 179
Total 342 290 632

76 Confidence intervals are used to indicate the reliability of an estimate.
77 The sampled eucalypt tree growers had adopted tree farming in the last three years so that the harvest 
of tree fanning had not yet impacted their livelihood.
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At the start of the field work, villages to be surveyed were chosen randomly using a 20 km grid 

placed on a map of the 100 km area surrounding each company’s mill.78 The interviewers 

would drive to these villages and ask whether smallholders grew eucalypts and if so, if there 

were some of the company’s contract tree growers in the village.79 If no one in the village was 

growing eucalypts or was a tree grower contracted by the company, the interviewers would ask 

the villagers to indicate the nearest village where eucalypts were grown. In practice this 

method was extremely difficult as the eucalypt tree growers and the tree growers contracted by 

the company are not evenly distributed across the 100 km area. They were principally 

clustered in areas with poorer soil and less rain. The assistance of all three companies was, 

therefore, requested to indicate all the geographical zones and provide a list of the villages 

where they had contracted tree growers. The researcher then randomly selected villages from 

this list.

Two different methods were used, depending on the regional differences in village structure, to 

select the individual smallholders to survey within selected villages. Villages in the Khon 

Kaen, Chachoengsao and Kamphaeng phet regions are geographically concentrated around the 

temple. Smallholders live in houses next to each other and villages are often composted of a 

small number of main streets. All smallholders live within walking distance from the others in 

the same village—or more precisely within the same ‘moo’, which is the sub-division of 

villages in Thailand. In these regions, the survey work was organised so that one ‘moo’ could 

be surveyed in a day. The head of the village was first visited and told about the research. 

He/she was then asked about the number of households in the village and the list of names of 

those growing eucalypts, including whether they were independent tree growers or contracted 

with the company. The team of interviewers would split at the temple, walk in different 

directions and survey one out of n households. The number n was determined by dividing the 

number of households provided and the number of respondents to be interviewed. Within the 

households, the interviewer asked to talk to the household’s most knowledgeable member(s). 

The researcher and the interviewers introduced themselves as students doing a research on 

eucalypt tree farming activities in Thailand and explained clearly that they were not from the 

company or government (from the tax office for instance). They were not accompanied or 

using cars from the company or the government. All participants were told about their freedom 

to participate or not in the research and interviewers checked that head persons had not placed 

unreasonable pressure on them to take part in the study. Focus group and household survey 

interview participants were also fully informed of the purpose and nature of the research so

s ‘Opportunities [for smallholders to supply domestic wood markets in developing countries] are 
geographically limited to areas in close proximity to major pulp mills (within 100 km), with good 
transportation infrastructure, good growing conditions and uncompetitive agricultural alternatives’ 
(Scherr, 2004:365).
79 There were some regions were the company members overlapped but they did not overlap within 
villages.
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they understood fully what it was they were being asked to do and how the information they 

provided would and would not be used, and any implications this might had for them, so they 

could give informed consent. Interviewers ensured that consent processes were clearly 

explained verbally, ensuring that any smallholder with low literacy skills would understand the 

implications of taking part in the interview survey, including how consent and confidentiality 

issues were addressed, and their rights to withdraw from the study at any time.

Information provided through the survey could be gathered anonymously and only anonymous 

or de-identified data were collected. Any piece of information which could identify the 

informant was removed. Although some data from the focus groups could not be collected 

anonymously, only de-identified data was published.

In the household survey, when the head of the household and his wife were absent, or when 

one of them was present but reported that his/her partner knew more about their tree-farming 

activity, the researcher would make an appointment and come back. When it was not possible 

to find a suitable appointment or when the people did not want to be surveyed, a neighbouring 

household was surveyed instead. The head of the village was also asked about the geographical 

area covered by his village (or moo) and the team made sure that interview subjects were 

sampled from the whole area.

To reach the number of respondents needed from each group, the team of interviewers would 

meet at midday and check how many smallholders of each category had been surveyed. Names 

were picked randomly from the list of eucalypt tree growers provided by the head of the 

village, and surveyed. When the head of the village could not provide this information, another 

key informant was sought (often the person who had started growing eucalypts in this village).

A second type of village structure was found in the Ratchaburi region where villages were 

geographically spread over a few tens of kilometres. A similar sampling approach was taken, 

with the difference that the team of interviewers would drive along the main roads of the 

village and drop one interviewer every n houses. The car did a circuit and as soon as the last 

interviewer was dropped off, the car would go back to pick up the first one and drive him 

further so that he would survey the n house following the one where the last interviewer had 

been previously dropped off. In this region, it turned out to be extremely difficult to survey 

eucalypt tree growers, especially tree growers contracted by the company, because they were 

often temporarily absent or living elsewhere (in other provinces and often in Bangkok). The 

company, therefore, provided the list of contracted growers for the last three years with, for 

some of them, the phone numbers. Phone interviews were conducted using smallholders 

randomly selected from the list of those with phone contacts. The company assured the 

researcher that the absence of phone numbers did not correspond to a particular group but that 

the contracted grower had not been asked for his number or simply did not write it on the
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contract document. However, poorer households are the ones most likely not to have a phone. 

It is difficult to establish if this process introduced bias into survey responses but it appears 

unlikely.

In addition, the research investigated some specific impacts of the contracted activity 

compared to independent tree farming (because some hypotheses were better tested with 

impact questions). Assessing the timing of the impact requires consideration of whether the 

impact is evaluated as occurring immediately or subsequently, and whether it occurs during 

specific phases of the contract. It was necessary that the surveyed tree growers who had 

adopted eucalypt {Eucalyptus spp.) tree farming for at least one rotation were targeted so that 

impacts were identifiable.80

As explained in Chapter Four, there are three major contracting companies for the production 

of eucalypt wood in Thailand: Advance Agro, Siam Forestry and Phoenix Pulp and Paper. It 

was not possible to find contract tree growers who had already harvested once under contract 

to Phoenix Pulp and Paper in North-east Thailand, because the company only started 

contracting there in 2005. In contrast, Advance Agro and Siam Forestry started contracting in 

1992. Therefore, only tree growers contracted by Advance Agro and Siam Forestry were 

surveyed for impacts. These tree growers were located in the three different areas of 

Ratchaburi, Kamphaeng phet and Chachoengsao. 80 contracted and 80 independent tree 

growers were randomly sampled without a prior knowledge of the population (for example, 

characteristics of contract tree growers compared to independent ones). The sampling methods 

were the same as those used to collect data on adoption. The sample groups for adoption and 

impacts were exclusive because, in the case of adoption, only recent adopters of eucalypt tree 

farming (that is to say, those who had never harvested eucalypts) were surveyed, while only 

tree growers who have harvested at least once were surveyed for impacts.

5.6 Methods for data analysis

5.6.1 Statistical analysis of adoption

Feder et al. (1985) provide a thorough review of methods used in empirical studies of 

adoption. They emphasise the need for quantitative analysis and especially for the analysis of 

the quantitative importance of each driver in adoption rather than the linear analysis of the 

directional impact of drivers on adoption. Using contingency tables can suggest statistically 

significant impacts but cannot tell if this driver is worth considering (Feder et al., 1985). 

Correlation analysis has this same weakness: it cannot inform the quantitative importance of 

the various drivers. Ordinary linear regression methods are also inadequate because normality

80 Data collected from this sample is referred to in the thesis as ‘impact data’.
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of disturbances is inappropriate for such regressions and therefore, the quantitative results 

cannot be used to test hypotheses on the quantitative importance of the various drivers of 

adoption (Feder et al., 1985). In addition, ordinary linear regressions give predictions outside 

the standard probability range of zero to one. Based on empirical literature, Feder et al. (1985) 

identify logit (a logistic distribution function) and probit (an inverse cumulative distribution 

function) models as appropriate methods to study adoption. Logit models (Monroe, 2000; 

Liao, 1994) have been widely used in adoption studies. Previous studies that have successfully 

used logit in their analysis include an econometric analysis of the adoption of alley farming 

(Adesina et al., 2000), a study of the adoption of improved cassava variety (Poison and 

Spencer, 1991), and studies of adoption of conservation practices, tree planting and 

reforestation programs (Thacher et al., 1997; Zhang and Pearse, 1997; Salam et al., 2000; 

Jansen et al., 2006; Otsuka et al., 2001). In these empirical studies, logit analysis enabled the 

researcher to determine the quantitative importance of each correlate of adoption, and no 

weaknesses in the use of logit models have been identified. Studies that have sought to develop 

classification rules have preferred to use other methods such as discriminant modelling 

(Mahapatra and Mitchell, 2001). In their review of previous work on adoption, Feder et al. 

(1985) conclude that the logit methodology is preferable to discriminant analysis for assessing 

adoption because the discriminant estimator is often not a reliable estimator of the parameters 

of the logit model. The limitation of the use of logit in studying adoption is that it does not take 

into account the qualitative nature of the dependent variable.

The hypotheses to be tested relate to differences in explanatory variables of adopters and non

adopters. For detecting those differences and for testing the statistical significance we 

compared the means of explanatory variables between the groups. We analysed the data in 

three steps. Firstly, we conducted simple comparisons of the unconditional means, secondly, 

we examined the effect of controlling for regional differences using logistic regression 

techniques, and thirdly, we built a comprehensive logistical regression model to predict 

adoption.

For the first step of a simple comparison of the averages of adopters and non-adopters, we used 

non-parametric Wilcoxon rank-sum tests or chi-square tests on contingency tables, where 

appropriate. We tested for the significance of observed differences between the means of 

groups using the Wilcoxon rank-sum test for the categorical variables and the variables with 

other non-normal distribution.81 Proportions calculated from binary explanatory variables were 

tested with a chi-square test on contingency tables.82

81 See Section 2.5 in http://www.stat-help.com/ANOVA%202006-01-l l.pdf
82 See http://distance.jhsph.edu/statrl/heart/modules/resources/pdf/statrl-sec6b_6.pdf
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Secondly, we introduced the regional differences as a control variable and re-examined the 

statistically significant differences using a logistic regression analysis. The choice of 

smallholders to adopt or reject tree farming (or contracts) was framed as binary-choice models 

which assumed that individuals are faced with a choice between two alternatives (adoption was 

coded as a dummy variable*3) and the choice depends on identifiable characteristics. Three 

regional dummy variables (coding for the four regions surveyed) were included in the logistic 

regression. Thus we built a series of logistic regression models that contained both the regions 

and one of the other explanatory variables to be tested as independent variables.

Controlling for the region using dummy variables allowed us to examine whether observed 

differences between raw means of adopters and non-adopters was actually due to unobserved 

heterogeneity at the region level (for instance because there were different companies in each 

region) (Table 5-3 case b). Similarly, controlling for region allowed us to examine whether the 

absence of statistically significant differences between the unconditional means was due to 

unobserved heterogeneity biasing the difference toward zero (Table 5-3 case c).

Table 5-3. Cases of significant differences between adopters and non-adopters with and 
without controlling for other explanatory variables__________________________________

Testing coefficient of logistic regression model including all relevant 
explanatory variables

Testing 
differences in 
means of 
adopters and 
non-adopters

Significant difference Difference not significant
Significant
difference

(a) Explanatory variable is (b) Explanatory variable is 
correlated with adoption. correlated with adoption

and also with the region.
Difference not 
significant

(c) No global correlation (d) Explanatory variable is 
between variable and not correlated with
predictor. But there is adoption, 
correlation within regions.

Clearly region was not the only potentially confounding factor in our analysis of the 

significance of any one variable potentially affecting adoption decisions. In order to be more 

confident that our estimated correlations did not suffer from omitted variable bias it was 

necessary to control for many more factors. However, the number of potential explanatory 

variables (suggested by theory) was large in relation to the number of observations in our data. 

Thus it would be inappropriate to simply put all potential confounding factors (explanatory 

variables) together in the one regression. Thus our third approach to examining the correlates 

of adoption used we applied a stepwise regression procedure using a penalised likelihood 

criterion with the Akaike Information Criterion (AIC) for model selection. The AIC is a way 

of selecting a model from a set of models. The chosen model is the one that minimises the 

Kullback-Leibler distance between the model and the truth (a criterion that seeks a model that

83 A dummy is a variable that takes the values 0 or 1 to indicate the absence or presence of some 
categorical effect that may be expected to shift the outcome.
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has a good fit to the truth but few parameters) to select best models. The stepwise regression 

successively adds terms to the model and drops terms from the models in an iterative 

procedure in order to find a model formulation that explains best the observed variation in the 

depend variables with a minimum set of predictors and thus eliminates correlated variables 

from the set of predictors.

The logit is fundamentally an assumption about the structure of errors. It amounts to assuming 

that:

The utility for farmer i from adopting takes the form: ^ Ai + X 3iß 3 + £ a \

The utility for farmer i from not adopting takes the form:
U ̂  — X uccl + X 2ja 2 + X 3ja 3 + s Ni
Where s Aj and s Nl are distributed logistically.
Therefore, if farmer i adopts, it follows that:
X\iß\ + X 2iß 2 + A 3iß 3 + £Ai > X uccI + X 2ia 2 + X  3-cc3 + s Ni 

X u (ß ] — <2| ) + X 2i (ß2 — cc2 ) + X* (ß3 — Of3 ) > £Ni — £Ai 
Considering the new variables:

Y\ =(A - « i ) , r 2 =(A - « 2 ) ^ 3  =  (A ~ a ß h £i = £ Ni - £ m
If £ 4j and £Ni are distributed logistically, so is £t , and therefore the probability that farmer i 
does not adopt is:
?rob{£i < X uyx + X 2iy 2 + X 3iy3) = F ( X uyl + X 2iy2 + X 3iy3)
Where F is the cumulative distribution function of the error term:

I ~ zHz)
(l + e-z ) (ez + \ )

Similarly, the probability that a fanner does not adopt is 1 — F (Z ) .

The parameters of the variables were estimated by a maximum likelihood method using the 

software package Stata 8. The maximum likelihood estimator selects the parameter value 

which gives the observed data the largest possible probability (or probability density, in the 

continuous case).84

5.6.2 Calculation of Net Present Value

As presented in Chapter Four, Hypothesis E3 was reformulated in terms of impact: ‘Adopters 

are earning higher profits from the tree farming contracts than they otherwise would’. Because 

not all tree growers follow a similar rotation length, the most acceptable method to compare 

the revenues from eucalypt tree farming between contracted and independent tree growers was 

discounted cash-flow analysis (Maille, 1991), which accounts for the time value of money.

84 See the following online tutorial; it is an example of using Stata to run a logit. The explanatory 
variables include continuous (interval, proportion etc) and categorical: 
http://www.ats. ucla.edu/sta t/stata/output/old/lognoframe.htni and
http://www.socialresearchinethods.net/tutorial/Cho/logistic.htm
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Discounted cash-flow analysis can be used to determine and evaluate comparative economic 

returns from different cutting cycle periods, through computation of the Net Present Value 

(NPV). NPV is the algebraic sum of present values of a series of individual cash flows, and is 

calculated using the following formula:

Where, B, = value of benefits at time t; Ct = value of costs at time t; t = 0,n; and r = discount 

rate.

If the NPV is higher for contract tree growers than for independent ones, it would support 

Hypothesis E3 that contracts increase the profitability of tree farming.

In developing and emerging countries like Thailand, discount rates—which are between eight 

and 15 per cent since Asian economic crisis of the 1990s—are generally higher than in 

developed countries. A review of discount rates used by previous studies or set by the Central 

Bank of Thailand helped determine the most appropriate discount rate for the case study. 

Those most relevant were:

In 2006, the discount rate fixed by the Central Bank of Thailand was 6.5 per cent (ESCAP, 

2007).

A study of financial decisions in agroforestry systems in North-eastern Thailand, which used a 

discount rate of eight per cent. This was the real discount rate based on 1985 economic data 

from Thailand (Wannawong et al., 1991).

A study of the lowland irrigated agriculture system in the northern plains of Thailand over a 

48-year period used two discount rates, of 12 per cent and six per cent, as a response to both 

suggestion and criticism of the lower discount rate (Tiwari, 2000).

A ten per cent discount rate was used for a cost benefit analysis for the interactions between 

different land uses in Thailand over a 30-year timeframe (Albers and Robinson, 2007).

A discount rate of ten per cent was also used for the financial profitability and economic 

analyses of reforestation in Thailand (Niskanen, 1998).

A discount rate of ten per cent was used for assessing the profitability of eucalypts in 

agroforestry systems in India, over rotations ranging from eight to ten years (Maille, 1991).

On the basis of these previous studies, a discount rate of ten per cent was chosen as the 

baseline for this study. The sensitivity of results to the discount rate was assessed by
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conducting an analysis assuming two other discount rates, four per cent below and above the 

baseline—viz six and 14 per cent.

In order to explore the driving factors behind differences in NPVs between the groups, we 

used the tools of a sensitivity analysis. Further details are given in Section 6.3.2.2.

5.6.3 Qualitative analysis

To supplement the results from the quantitative analysis, the data collected through focus 

groups and key informant interviews (as described in Section 5.3) was analysed qualitatively 

by thematically coding the notes taken (list of codes provided in Appendix A-5). For example, 

‘If enough land, could grow other crops to get income while waiting for returns from 

eucalypts’ (for example #41, 123, 168, 219, 41385) was coded by ‘Not enough land for 

eucalypts’ and ‘This smallholder did not adopt a contract for tree farming because wood grown 

on his farm is only for his own use’ (for example #101, 137, 212) was coded by ‘Own use of 

wood’. The coding approach was consistent and gaps in the data collected were analysed in 

order to ensure the reliability of the comparison of the data across focus groups and key 

informant interviews. The codes included smallholders’ opinions on contract tree farming. 

Reasons for and constraints on the smallholder’s decision to adopt or reject contract tree 

farming were coded and summarised by smallholder type: tree grower versus non-tree 

growers, and independent tree growers versus contracted ones.

5.7 Concepts and variables

Chapter Four presented a series of hypotheses that need to be tested in order to answer the 

research question on the adoption of contract tree farming. Adoption of contract tree farming 

was divided into (i) adoption of tree farming and (ii) adoption of contracts with the processing 

industry. Each hypothesis is reported again in this section, followed by the explanatory 

variables used to operationalise the concepts involved. A minimum set of characteristics has 

been identified to under each concept used in the 19 hypotheses generated from the theories, as 

specific to tree growing as possible. Most of them have been selected based on the local 

context of the case study.

Testing for drivers of adoption required collecting household data with reference to the year 

prior to the adoption decision. For most of the variables used (for example, income, level of 

knowledge of and interest in eucalypt tree farming), the reference to the year prior to the 

adoption of eucalypt tree farming was needed because when analysing the data collected it is 

difficult to determine cause and effect. Questions, therefore, included a time reference such as

^ ‘# ’ refers to the number o f the questionnaire on adoption from which this quotation was extracted.
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in ‘Can you tell me your average income in the year before you started planting eucalypts from 

the following sources?’

Hypothesis El: Farmers with land that is more suitable for eucalypts relative to other 

crops or trees are more likely to adopt eucalypts.

The land resources of landholders were assessed based on total extent of area owned (this area 

often included multiple plots and different types of land) and percentage of sandy soil. These 

two variables were expected to positively influence adoption of tree growing.

Hypothesis E2: Smallholders who knew more buyers prior to the adoption decision are 

more likely to plant eucalypts.

Respondents were asked how many middlemen they knew that buy eucalypt wood in their 

area. A high number of was expected to positively influence adoption of eucalypt tree farming.

Hypothesis E3: Contracts for tree farming are adopted if they are the most profitable 

option for the household.

To measure impacts on profit, independent and contract tree growers (from the impact sample) 

were asked to list all the costs and benefits involved in their tree farming activity (details are 

provided in Section 6.3.2.1). Tree growers were also asked about the rotation length and how 

many harvests had already been conducted with the current eucalypt plants, because eucalypts 

regenerate naturally by coppice several times, but yield is likely to decrease with the number 

of harvests from the same plants; therefore profit should be assessed on the basis of these data. 

Tree growers were also asked what type of plants they used (seedlings, tissue culture or rooted 

cutting plants) and where they bought them (for example, middleman, private nursery, 

contracting company or another company). Although the yield depends on agricultural 

productivity and local climate, tree growers were asked about the yield (tonne per rai) they 

obtained so that a comparison of the level of technical problems could be made. Independent 

and contract tree growers were asked the price of wood received (baht per tonne) when sold as 

stumpage, delivered to a company’s delivery centre or to the mill gate.

Hypothesis E4: Tree growers who feel that the quality of roads near their farm is not 

good enough to transport wood easily, are less likely to adopt contracts because contracts 

require them to transport the wood to the mill gate.

Tree growers were asked to rank the quality of the roads to transport wood near their farm on a 

scale from one to five. One represented ‘very bad’ while five represented ‘very good’. Roads 

perceived to be of better quality (before the adoption decision) were expected to have a 

positive influence on the adoption of contracts. This hypothesis received evidence from the

138



impact data on the marketing strategy chosen by tree growers and whether contract growers 

were more likely to deliver wood to the mill.

Hypothesis E5: Contracts insure against price risks but involve some loss of flexibility; 

therefore they are more likely to be adopted (relative to independent eucalypt tree 

farming) when there is greater perceived uncertainty about prices.

The influence of financial capital was tested using several variables. The total household gross 

income86 and the number of sources of income were expected to have a positive influence on 

adoption. The influence of natural capital was assessed with the total extent of land owned. 

The perceived security of eucalypt wood price compared to the other crops was assessed. 

Respondents were asked to compare the certainty of the price of eucalypt wood with 

alternative crops on a scale of one to five, where one represented ‘much less’ and five ‘much 

more’. Perception of higher security was expected to have a positive influence on adoption.

Tree growers from the impact sample were also asked about prices received and whether they 

were satisfied with the price of wood received.

Hypothesis E6: The risk of getting poor plants87 induces tree growers to adopt contracts.

Respondents were asked whether they preferred the plants supplied by the contracting 

company or those from other sources (dummy variable). A preference for the company’s 

plants was expected to positively influence the adoption of contracts (being contracted is often 

a necessary condition to access the cheaper price or better-quality company plants). The 

perceived security of eucalypt yield compared to the other crops was assessed. Respondents 

were asked to compare the certainty of the yield of eucalypts with alternative crops on a scale 

of one to five, where one represented ‘much less’ and five ‘much more’. Perception of higher 

security was expected to have a positive influence on adoption.

Independent and contract tree growers who had already harvested trees (impact sample) were 

asked if they had had problems with the establishment of the plantation, and the nature of these 

problems (for example, poor quality plants, saline soil). Independent tree growers were also 

asked whether they could have independently bought plants of the same quality as provided by 

the company to its contracted growers.

Hypothesis Dl: Favourable perceptions of the attributes of eucalypt tree growing 

increase its adoption by smallholders. In particular, attributes include compatibility with 

past experiences, trialability and observability.

86 The total farm operation gross income refers to the gross income from agriculture sources and 
expenses are assumed to be similar for all smallholders in a village.
87 The term ‘plots’ includes seedlings, tissue culture and rooted cuttings.
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Compatibility was assessed based on whether smallholders had tree-farming experience. Tree

farming experience was assessed based on whether current eucalypt tree growers had also 

successfully grown fruit trees, rubber and eucalypts in the past ten years. An index was created 

ranging from zero to three, where zero represented that none of the three crops had been

successfully grown in the past ten years, one meant that one of the three crops had been

successfully grown in the past ten years, two meant that two of the three crops had been

successfully grown in the past ten years, and three that the three crops had been successfully

grown in the past ten years. This variable was expected to positively influence the adoption of 

tree growing.

Trialability was assessed based on the area planted with eucalypts (information on this area 

was collected from tree growers who had already harvested trees— impact sample) and on 

whether smallholders had used a trial of growing eucalypts (that is, if they had grown 

eucalypts on a smaller area before the adoption decision), and whether this trial was 

successful. An index of minus one to one was created, where minus one represented ‘a failed 

trial’, zero ‘no trial’ and one ‘successful trial’. A higher index was expected to have a positive 

influence on adoption.

Observability was assessed based on whether smallholders had previously lived in tree 

cultivation areas.xs This variable was expected to positively influence the adoption of tree 

growing.

Hypothesis D2: Homophilous communication about eucalypt tree growing enhances 

adoption of eucalypt tree farming.

Smallholders were asked whether, prior to the adoption decision, they knew a person who 

grew eucalypts very well in the area and would get good return. They were also asked to rate 

the frequency of their discussions about eucalypt tree growing with neighbours, family or 

friends in the year prior to their decision to adopt or reject eucalypt tree farming, on a scale of 

one to three. One represented ‘no discussion’ and three ‘frequent discussions’. These variables 

were expected to have a positive influence on adoption of tree growing.

Hypothesis D3: Favourable perception of the social norm for eucalypt tree growing 

enhances its adoption.

The influence of the norms of the social system was assessed based on smallholders’ 

perception of the norm in their village, the general opinion of all the other villagers about 

growing eucalypts, and their perception about the return and risks generated by tree growing.

ss Respondents were only asked about areas where they lived previously because currently there is no 
distinction between adopters and non-adopters as they all currently live in the same area.
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Respondents were asked whether many people in their village grew eucalypts (dummy 

variable).

Respondents were asked to rate the general villagers’ opinion about growing eucalypts on a 

scale of one to five, where one represented a ‘very bad opinion’ and five a ‘very good 

opinion’.

Information on the profit from tree farming versus alternative crops was collected.89 In 

Thailand, the alternative crops to eucalypts differ regionally. In the four areas surveyed, 

sugarcane, cassava and rubber are alternative crops to eucalypts. In the Chachoengsao, 

Kanchanaburi and Kamphaeng phet areas, fruit trees are the fourth most common alternative 

crop, while this is kenaf in the Khon Kaen area. The testing of the hypotheses was therefore 

adjusted in each region. For each of the four crops above, respondents were asked whether 

they could make more money from this crop or eucalypts. An index was created from zero to 

four, where zero represented that eucalypts were never more profitable, one meant that 

eucalypts were more profitable than one of the four main alternative crops (and less profitable 

than the three others), two meant that eucalypts were more profitable than two of the four main 

alternative crops, three meant that eucalypts were more profitable than three of the four main 

alternative crops, and four meant that eucalypts were considered more profitable than the four 

main alternative crops. A higher index was, therefore, expected to have a positive influence on 

adoption of eucalypt tree farming.

Information on the perceived security' of eucalypt yield and wood price (measured as described 

in Hypotheses 4 and 5) was also used to inform this hypothesis.

Higher scores for all of these variables were expected to have a positive influence on the 

adoption of tree farming.

Hypothesis D4: Higher levels of perceived knowledge and richer data collection on 

eucalypt tree growing enhance adoption of tree growing.

Respondents were asked to rate their knowledge of eucalypt tree farming prior to the adoption 

decision on a scale of one to five. One represented ‘no knowledge at all’ while five represented 

‘a lot of knowledge’. Data were also collected on the number of sources that had delivered 

information on eucalypt tree farming prior to the adoption decision. A larger number of 

sources of information were expected to have a positive influence on the adoption of eucalypt 

tree farming.

89 Alternative crops are crops that can be grown on land of the same quality.
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Hypothesis D5: Favourable perceptions of the attributes of contracts for tree growing 

increase their adoption by smallholders. In particular, attributes include relative 

advantage, compatibility with past experiences, complexity and trialability.

Relative advantage was assessed based on whether tree growers perceive the price paid to 

contract tree growers as higher than the one paid to independent growers in their area (dummy 

variable). Tree growers’ perceptions of profit were then discussed in light of the results derived 

from the impact sample (growers who had already harvested trees).

Relative advantage was also assessed based on data collected from the impact sample and 

especially whether contract tree growers had received technical advice from the company. 

Contract tree growers were also asked whether anyone else other than the company’s agents 

had advised them. In cases where contract tree growers had received advice from both the 

company and at least one other source, they were asked to rate the quality of the company’s 

advice compared to the other source on a scale of one to five, where one represented ‘much 

worse’ and five ‘much better’. Independent tree growers were asked if they had received 

technical advice about eucalypt plantation management and, if so, from whom. Independent 

tree growers were also asked whether they thought their plantation could have benefited from 

technical advice from the contracting company, and if so why. For both contracted and 

independent tree growers, sources that had provided technical advice on eucalypt tree farming 

were listed (for example, the government, farmers’ association, neighbours, village meeting or 

other growers contracted by the company).

In addition, impacts of technical advice were measured, based on data on technical problems 

collected from growers who had already harvested trees (impact sample).

Relative advantage was also assessed through a measure of tree-growing experience based on 

the following variables (whose measurement was explained in Hypothesis D1 and D4): having 

grown eucalypt trees in the past, having lived in a eucalypt tree area, and being knowledgeable 

about eucalypt tree growing and having collected information on eucalypt tree farming from 

many different sources. All these variables were expected to negatively influence adoption of 

contracts for tree growing.

Compatibility was assessed based on whether tree growers had previously been contracted for 

other crops (dummy variable). Previous experience was expected to positively influence the 

adoption of contracts for tree growing.

Complexity was assessed through education. Respondents were asked to rate their level of 

formal education on a scale of one to five, where one represented ‘no schooling’ and five 

‘university’. A higher score was expected to positively influence adoption. Respondents were
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also asked whether they had seen a written contract document. If they had, they were asked to 

rate how easy or difficult it was for them to understand it.

Trialability was assessed based on how long tree growers had planned to wait to harvest their 

eucalypts at the time of the adoption decision. This variable was expected to positively 

influence the adoption of contracts. The rotation length followed was also collected from tree 

growers who had already harvested trees. Contract tree growers were also asked about the 

enforcement of their contract (if tree growers had sold the wood to somebody else, what did 

the company say or do—for example, they said nothing, they fined me, they blacklisted me).

Hypothesis D6: Tree growers who have been directly visited by the company and trust 

the company are more likely to adopt a contract.

Data on the frequency of visits by company extension agent(s) in the year before the adoption 

decision was collected. Respondents were asked to rate the frequency of visits by company 

extension agent(s) in the year prior to their decision to adopt or reject eucalypt tree farming, on 

a scale of one to three. One represented ‘no visit’ and three ‘frequent visits’. A higher 

frequency was expected to positively influence the adoption of contracts.

Trust was assessed based on tree growers’ level of trust in the company for accurate wood 

measurements at the time of sale based on reputation or first encounter and the general opinion 

of villagers on the company. Respondents were asked to rate their level of trust in the 

contracting company on a scale of one to five, where one represented ‘no trust at all’ and five 

‘a lot of trust’. It was assumed that the more trust tree growers have in the company’s ability to 

measure wood accurately, the more likely they would be to adopt the contract.

Hypothesis D7: Favourable perception of the social norm for contracts for tree growing 

enhances their adoption.

Influence of the norm of the social system was assessed based on tree growers’ perception of 

the price paid to contract tree growers and the general opinion of all the other villagers about 

the company.

Respondents were asked which wood price was higher—the fixed minimum eucalypt wood 

price under contract or the open market wood price (dummy variable). Tree growers who 

thought the fixed minimum wood price under contract was higher were expected to be more 

likely to adopt contracts for eucalypt tree farming.

Respondents were asked to rate the general villagers’ opinion about the company on a scale of 

one to five, where one represented a ‘very bad opinion’ and five a ‘very good opinion’.
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Higher scores for these two variables were expected to have a positive influence on the 

adoption of contracts for tree farming.

Hypothesis D8: Tree growers who have collected information on the written contract 

document are more likely to adopt contract tree growing.

Respondents were asked about the number of sources that had provided them with information 

on the written contract document for tree farming. A larger number of sources of information 

on the contract document was expected to have a positive influence on adoption of eucalypt 

tree farming.

Hypothesis LI: The mix of livelihood resources and, in particular, better education, 

lower dependence on land as a source of income, greater social capital, less household 

labour and lower financial and natural capital increase adoption of eucalypt tree 

growing.

Smallholders who have less household labour available are more likely to adopt eucalypt 

tree growing.

To assess labour availability (for example, smallholders did not have enough labour available 

for growing agricultural crops), the number of household members who regularly work on the 

farm was collected and expected to negatively influence the adoption of eucalypt tree growing. 

Respondents were also asked whether they had hired labour in the year prior to the adoption 

decision (dummy variable). A positive answer was expected to positively influence the 

adoption of eucalypt tree growing.

Better educated smallholders, less dependent on their land as a source of income, are 

more likely to adopt tree farming.

Data collected on education (measurement presented in Hypothesis D5) was used to inform 

this hypothesis. A higher level of education was expected to positively influence the adoption 

of tree growing.

Respondents were also asked about their income from off-farm sources and the percentage of 

the household gross income was calculated by the researcher. A higher percentage of off-farm 

income was expected to positively influence adoption of tree growing.

Smallholders who have less financial and natural capitals are more likely to adopt tree 

farming to pursue a diversification strategy.

Smallholders’ natural capital was assessed based on the total extent of area owned. Their 

financial capital was assessed based on total gross income and the number of sources of
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income in order to identify the ability of tree growers to wait the length of rotation required by 

the company. All these variables were expected to negatively influence the adoption of tree 

growing.

Smallholders with higher social status are more likely to adopt tree growing.

Respondents were asked whether they were head of village or assistant in the year prior to the 

adoption decision. A positive answer was expected to positively influence the adoption of tree 

growing.

Hypothesis L2: Smallholders are more likely to adopt eucalypt tree farming if it will 

strengthen their claims to ownership of the land.

Respondents were asked whether they held a land tenure document and how they rate their 

land tenure security on a scale of one to five, where one represented ‘very insecure’ and five 

‘very secure’. If land ownership was perceived to be insecure, the reasons were recorded. 

Having a document and higher security was expected to negatively influence the adoption of 

tree growing.

Hypothesis L3: Some smallholders adopt eucalypts as a way of realising savings.

Qualitative results on the reasons for growing eucalypt trees were used to inform this 

hypothesis. The variable age also gave additional indication on this hypothesis as older people 

were expected to be less comfortable with newer banking technologies (for instance, mobile 

phones, the internet), and so less willing to use that system than younger people—and more 

inclined to use trees as a form of savings.

Hypothesis E7: Tree growers who already know several potential buyers, relative to 

other farmers in their area, are less likely to adopt a contract.

Tree growers were asked how many companies and middlemen they knew in their area in the 

year prior to the adoption decision. A larger number of companies and middlemen were 

expected to negatively influence the adoption of contract farming. Contract tree growers 

surveyed for impacts were also asked whether they would have been able to market their wood 

if they had not been contracted by the company.

Hypothesis L4: Smallholders who have restricted land tenure are more likely to adopt a 

contract in order to claim for official land tenure security.

Respondents were asked whether they held a land tenure document and how they rate their 

land tenure security (measurement presented in Hypothesis L2). Having a document and a
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higher security was expected to negatively influence the adoption of contracts for tree 

growing.

The variables identified to test each of the 19 hypotheses are summarised in Table 5-4.

Table 5-4. Summary of the explanatory variables used for the adoption of contract 
eucalypt tree farming____________________________________________________________

Explanatory variable

Adoption of 
tree growing 
(hypothesis 
number and 

expected 
sign)

Adoption of 
contracts 

(hypothesis 
number and 

expected 
sign)

Survey
Questions
number

Dependent variable
Adoption as a dummy 30, 44
Livelihood assets and activities
Age L3 (+) - 46, 59, 71
Variables that measure social capital
Number of middlemen known E2 (+) E7 (-) 17
Number of companies buying eucalypt wood
known in area E7 (-)
Percentage of off-farm income LK+) 55, 67, 79
Perceived innovation attributes
COMPARATIVE and RELATIVE
ADVANTAGE

Q u e stio n n a ir
Impact data E3, E5, E6 e  o n  im p a cts

Perceived price of wood received by contract tree
growers higher than price of wood received by
independent ones D5(+) 37
Company as supply of preferred plants E6 (+) 35, 36
Perceived price risk E5 (+) 7

E6 (+), D5
Perceived yield risk (+) 6
Variables that measure natural capital

El (+), LI (-
Total land owned ) E5 (-) 48, 61, 73
Percentage of sandy soil EK+) 49, 62, 74
Variables that measure human capital and modify
perceptions of comparative/relative advantage
Labour hired in the year before adoption decision LI (+)
Household labour LI (-) 53, 66, 78
Education LI (+) 47, 60, 72
Having previously lived in a plantation area D5 (-) 14
Knowledge about eucalypt tree farming D5 (-) 15
Tree-farming experience D5 (-) 8, 10, 12
Number of sources of information received on 19, 20,21,
eucalypt tree farming D5 (-) 22
Variables that measure financial capital
Total monthly income prior to the adoption 
decision L l(-) E5 (-) 55, 67, 79
COMPATIBILITY
Variables that measure human capital
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Tree-farming experience 
Experience with other contract crops

D1 (+)
D5 (+)

8, 10, 12 
44 (61)

OBSERVABILITY
Having previously lived in a plantation area PI (+) 14
TRIALAB1LITY- adjustability

Impact data
Use and success of trial of eucalypt tree farming 
Rotation planned

D1
D1 (+)

D5 (+)

Q u e stio n n a ir  

e o n  im p a cts  

28 
32

COMPLEXITY
Quality of roads to transport wood from the farm 
to the mill E4 (+)
Variables that measure human capital and modify 
perceptions of complexity
Education D5 (+) 47, 60, 72
Communication channels—trust
Knowing a person who successfully grows 
eucalypts D2 (+) 27
Frequency of discussions about eucalypt tree 
growing with neighbours, family or friends 
Frequency of company’s visits to tree growers’ 
farm
Tree growers’ trust in the company for wood

D2 (+)

D6 (+)

27

40

measurement D6 (+) 42
Social system
Perceived profit from eucalypt tree farming
compared to alternatives crops D3 (+) 1,2,3,4
Perceived Yield security D3 (+) 6
Perceived Price security D3 (+) 7
Perceived norm in the village is growing 
eucalypts D3 (+) 34
Positive perceived general opinion of all the 
other villagers about growing eucalypts D3 (+) 35
Perceived price of wood received by contract tree 
growers higher than price of wood received by 
independent ones (dummy) D7 (+) 37
Positive perceived general opinion of all the 
other villagers about the company D7 (+) 41
Stages of innovation-decision process
Knowledge about eucalypt tree farming D4 (+) 15
Number of sources of information received on 19, 20,21,
eucalypt tree farming
Number of sources of information received on

D4 (+) 22
18, 19, 20,

contracts D8 (+) 21,22
Livelihood Goals
Social status of head of village or assistant LI (+)
Variables referring to institutions
Holding a land tenure certificate L2 (-) L4 (-) 50, 63, 75

51, 52, 64,
Land tenure security L2 (-) L4 (-) 65, 76, 77
Variables that measure physical capital
Diversification of income sources (number and 
list of income sources) LI (+) E5 (-) 55, 67, 79
Other variables that measure many aspects 
(companies, regional differences)
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Region (regional differences in terms of 
contractual agreement (price security not offered 
in one of the four regions surveyed), price and
alternative crops differ.____________________________ X___________ X________________
Notes:
Some variables refer to multiple categories (for instance, size of landholding was used to test 
comparative advantage in adoption of contracts and trialability in adoption of tree growing). 
The question numbers refer to the questionnaire presented in Appendix A-3 used to survey 
households.
3 Questions between 31 and 56 and 69 and 80 where only asked to tree growers._____________
Source: Author.

5.8 Limitations of the data collected and analysed

The data collected and analysed present some limitations.

5.8.1 Adoption data

Firstly, one of the main limitations was the ambiguity of whether smallholders were tree 

growers. Some smallholders had the intention to grow eucalypts but they had not started yet 

because they were waiting for the rainy season or they knew that somebody was soon coming 

to sell them plants to start growing eucalypts and they were waiting for this person to arrive. 

They were counted within the non-tree growers while in reality they were able and willing to 

grow eucalypts. There was also some confusion as to whether a tree grower was contracted 

because some tree growers had the intention of becoming contracted but had not had a chance 

to do it yet, sometimes because of ‘bad timing’: they had already bought plants somewhere 

else when the company came to visit the village. They were therefore counted in the group of 

independent tree growers when, in reality, they would be able and willing to adopt a contract. 

An additional source of misunderstanding was that some tree growers reported that they were 

independent when the company had them listed as contracted growers. This mostly happened 

when tree growers received plants from the head of the village without realising that they were 

entering into a contractual arrangement and that their name, the copy of their identification and 

land registration they provided, had been transferred to the company supplying the plants.90 

Finally, approximately six per cent of smallholders had a combination of independent and 

contracted plots either because they wanted to compare the quality of plants provided by one 

company versus another company or because they did not have enough money to buy rooted 

cuttings to plant on all plots and therefore they bought some rooted cuttings with a contract 

and cheaper seedlings without a contract (Research interviews with Phoenix Pulp and Paper, 

2009).

90 The fact that some tree growers did not realise they were under a contract implies that eucalypt 
production techniques are the same between contracted and independent farmers, which is generally not 
the case for agricultural crops.
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The fuzziness of the distinction between adopters and non-adopters was increased because of 

the dynamic characteristics of adoption: among the ‘non-adopters’, some will become 

adopters. They are the Tate majority’ or the ‘laggards’ in Rogers’ terms (1962), still gathering 

information, learning and thinking about it. This is an additional source of error in the 

statistical analysis. In all villages surveyed, the innovation had been introduced but some were 

still at the early stages of the bell-shaped curve of diffusion.

When smallholders were asked about land use, sources of income and perceptions, they were 

asked to provide data for the year prior to the adoption decision. As smallholders who have 

adopted in the last three years were surveyed, it was sometimes difficult to obtain reliable data 

about their income in the year prior to the adoption decision. Compared to their income in the 

last year, the main difference with the year prior to the adoption decision is the lack of income 

from the land that was shifted to eucalypt plantation (as well as differences linked to weather 

and market prices, but these apply to all smallholders). Although tree growers were given 

sufficient time and explanations for them to properly record their income prior to shifting land 

to eucalypts, there may have been some inaccuracies. In the case of perceptions prior to the 

adoption decision, smallholders who did not understand the question well were likely to 

answer about their current perceptions. This could have biased the results. For instance, 

contract tree growers would have been more likely to perceive eucalypt wood price as more 

secure after adoption than prior to adoption because two of the schemes guarantee a fixed 

minimum price.

In addition, income was collected for the year prior to adoption of eucalypt tree growing for 

the growers and for the year 2006 (2549 in the Thai calendar) for the non-tree growers. 

Because the year of adoption was not collected from the beginning of the data collection, it 

was not possible to adjust income to compare across years. The mean adoption year for the 370 

tree growers for whom data was collected (out of 461 surveyed), was 200691 (spread between 

2002 and 2008) and therefore the mean year for which income was collected was 2005 (we 

asked for income for the year prior to adoption). Therefore, there is a bias towards higher 

income for non-tree growers. We estimated that the error introduced by the lack of adjustment 

corresponds to a discount over one year. We repeated the multivariate logistic regression 

multiplying the income of tree growers by a discount rate of 10%. The quantitative results 

obtained are the same as without adjustment.

Income data collected at household level tend to lead to an under-estimation of levels of 

earnings because it is also likely that some individuals understate their income (Tsumori et al.,

91 The difference of one year is due to the fact that the target population were tree growers who had not 
harvested their plantation yet; the mean rotation length of first rotations was 3.8 years (see Table x) and 
surveys were conducted in 2008.
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2002). These findings are not unexpected as income data is problematic to collect. In the 

analysis of the answers to the household survey, we did not take into account this potential 

discrepancy between reported and actual income because we only used the ‘income’ variable 

for its relative value for comparing different groups of smallholders.

The question about the percentage of the land owned that was sandy soil was difficult to 

explain to smallholders and sometimes not well understood. Therefore the assessment of this 

variable may be wrong and the truth may be that it is significant.

Other issues were raised because of the lack of accuracy in the translation of the questionnaires 

into Thai and differing understandings from the 16 student interviewers who used it (four 

interviewers in each region). The interviewer bias was not taken into account in the analysis. 

The information related to the identity of the interviewer was written down on the 

questionnaire documents but was not entered into digital form and therefore the interviewer 

identity could not be added to the explanatory variables. This ignored bias is a limitation to the 

quality of the results from statistical analysis.

In relation to the data collection, focus groups were difficult to organise, especially in the 

Ratchaburi area where houses of one village are dispersed and tree growers are hard to locate 

and are often absent from home.

Numerical information about smallholders who refused to participate in the household survey 

was not collected. Therefore, the non-response bias could not be analysed statistically. 

However, observation is that very few people refused to answer. The rare cases where they did 

were because of lack of time before a schedule appointment.

Finally, in the presentation of the results, not many quotes are used because of the loss of 

quality and context when the words of smallholders were translated into English.

The number of sources of information was included in the statistical analysis. The information 

collected included identification of the sources of information (Questions 20 and 22: 

government, company, farmers’ association, neighbours, family or friends, village meeting). 

This more detailed information was not included in the analysis but could have brought more 

in-depth results about the role played by different sources of information in diffusing an 

innovation.

When respondents did not know the answer to questions in the household survey, the question 

was skipped. The statistical analysis treated this response as missing data. In the case of 

categorical explanatory variables, we coded a new variable which is, for example, 1 to 5: level 

of interest in eucalypt tree farming after seeing some plantations (1: ‘not interested at all’ 5: 

‘interested a lot’) and 6: don’t know. Then we included it as a new categorical variable using
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the xi: prefix on the regression and i.newvamame in the regression (in place of the original 

explanatory variable). Results on statistical significance obtained from regressions including 

the ‘don’t know’ answers were identical to the results considering it as missing data.

5.8.2 Impact data

The utility of some data was limited by difficulties in distinguishing contract tree growers from 

independent ones. This issue became clear during the telephone interviews. The company had 

provided a list of their contract tree growers so that they could be contacted, however, some of 

these tree growers declared that they were independent tree growers. This misunderstanding 

arose from the fact that the company considers a tree grower to be a contract farmer once 

he/she has signed a contract with the company, even though the tree growers are committed to 

sell the wood to the company only at the first rotation. Many independent growers surveyed 

for impacts were originally contracted during the first rotation and, in this context, obtained 

free seedlings. They are now at the stage of subsequent rotations and are no longer committed 

to sell to the company; they have become independent.92 After the first harvest, tree growers 

are free to sell the wood from the subsequent harvests to anyone; therefore, they consider 

themselves independent tree growers. However, the contracting company still consider them 

contract fanners. Indeed one contract tree grower reported that he did not know when the 

contract finished. In this research, the tree growers’ perspective was respected and contract tree 

growers were identified only as those tree growers who were committed to sell their wood to 

the company; some minor errors may have occurred in this process. In particular, many cases 

were found where a tree grower surveyed was contracted at the time of the survey but he/she 

was not contracted at the time of the last eucalypt harvest. Therefore great care was needed 

when asking the question: ‘Were you under contract with the company at the time of your last 

eucalypt harvest?’ because all the costs and benefits collected from this tree grower referred to 

the last harvest.

Confusion about whether tree growers were contracted also came from the fact that all tree 

growers can buy their plants from the company without necessarily adopting a contract. An 

independent tree grower said: T am just a contract farmer who buys plants only, not the 

contract farmer who sells the trees to the company.’ (#80)93

Data to test Hypothesis D5 on technical advice were also limited by the lack of precision 

amongst respondents about the timing of particular activities. When asked if they had received 

technical advice from the company, tree growers who were independent at the time of their last

92 As presented in Section 2.5, this could be confusing because tree growers in this case are independent 
but the company still considers them as members although they are not committed to sell to the 
company.
93 ‘# ’ refers to the number of the questionnaire on impacts from which this quotation was extracted.

151



eucalypt harvest and had recently become contracted were likely to answer that they had 

received such advice. However, the advice was received when they were contracted and, as 

explained in the previous paragraph, these tree growers are considered independent in the 

survey. Therefore, the number of independent tree growers who received technical advice may 

have been over-estimated.

Another limitation of the data arises because the costs involved in the calculation of NPV were 

sometimes provided per rai even though the revenue did not refer to the sale of the clear felling 

but to only a few trees (for example, tree growers sold two tonnes per rai and planned to sell 

the rest of the wood later). It was therefore not possible to know what part of the costs should 

be taken into account when considering selective harvests. This limitation of the data would 

lead to an estimated NPV which was likely to be lower than its actual value. This could partly 

explain why the profits achieved by sampled tree growers were much lower than the profits 

estimated by the company.

Finally, the lack of information on regrowth from coppice, and the failure to integrate the 

difference in regrowth performance into the data analysis are also limitations. This limitation 

was due to tree growers only being surveyed about their last harvest, because it was difficult 

for them to recollect the different costs and benefits from earlier harvests. However, because 

the life of their investment in planting eucalypts involves multiple harvests, the comparison of 

returns should have been over the full life of the investment.

5.9 Conclusion

This chapter presented the methodology used to analyse the drivers of the adoption of contract 

tree farming in Thailand. A mix of qualitative and quantitative approaches was selected to test 

the hypotheses because qualitative data can enrich the analysis of the results, including those 

that do not support the hypotheses proposed. Primary quantitative and qualitative data were 

collected from a survey of more than 800 smallholders, representing both eucalypt growers 

and non-growers, and growers who had entered into contracts and those who had not, in four 

regions of Thailand. Household survey, focus groups and key informants’ interviews were 

conducted. The main methodological feature of the data collection was the conduct of semi- 

structured interviews, in which smallholders described in their own words the reasons for 

deciding whether to adopt contract tree farming and the economic impact this had had. Based 

on the Thai context, smallholders were defined as holders of less than 100 rai (16 hectares). 

Based on the data collected through the household survey, the mean landholding size of the 

sample data for studying the adoption of contract tree farming was 4.3 hectares. A random 

sampling approach was used. Statistical and qualitative analyses, including the calculation of 

Net Present Value, were used for the analysis. The variables identified to test each of the 19 

hypotheses were presented. Finally, the limitations were explained of the adoption and impact 
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data collected and analysed . The following chapter presents the results of the analysis of the 

drivers of the adoption of contract tree farming in Thailand.
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6 Drivers of the adoption of tree farming and of 
contract tree farming: case study results

6.1 Introduction

Tree growing offers smallholders different characteristics than traditional agriculture. For 

instance, tree growing is likely to involve less labour and lower vulnerability to water shortage 

but higher sunk costs and a longer-term investment, which makes it riskier where land tenure 

is insecure. Contracts for tree farming specify what is to be produced, how to produce it, and 

the commitments for future sale, for example, timing, location and price. The forestry 

company often provides improved planting materials and technical advice on management 

practices and agrees to buy wood at market prices at the end of the rotation. This chapter 

presents the results of the analysis of the drivers of the adoption of eucalypt tree growing and 

of contracts for tree farming in Thailand. The literature review, conducted in Chapter Three, 

led to the identification of appropriate theories to analyse adoption of tree farming and of 

contracts for tree farming, and empirical studies have been reviewed to develop 19 hypotheses. 

This chapter presents the results of testing these hypotheses in order to answer the research 

question: ‘What factors promote adoption of contract tree farming?’

This chapter is divided into two main parts: the first one presents the results of the analysis of 

the adoption of tree farming and the second part is concerned with the adoption of contracts for 

tree farming. Each part follows the same structure: characteristics of the sample surveyed then 

the results of the statistical analysis, followed by the results, detailed hypothesis by hypothesis. 

The hypothesis testing equals verifying whether the relevant coefficients are significant in the 

regression analysis. Quantitative evidence is then backed up with qualitative results (types of 

questions that were asked to gather qualitative data were presented in detail in Section 5.3).

6.2 Hypotheses about the choice of eucalypt trees vs. other crops

6.2.1 Characteristics of adopters and non-adopters of tree growing and 

regression analysis parameters

The sample data suggest several differences between the characteristics of tree growers and 

non-tree growers (Table 6-1). These results are explained in the following sections to discuss 

the individual hypothesis.
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Table 6-1. Mean characteristics of sampled non-tree growers and tree growers for 
variable assessed in the quantitative survey, and significance of differences_____________

E x p la n a t o r y  v a r ia b le U n i t

M e a n  f o r  

n o n - t r e e  

g r o w e r s  

n  =  171

M e a n  

f o r  t r e e  

g r o w e r s  

n  =  4 6 1

p - v a lu e

T o ta l  la n d  o w n e d ra i 19.5 2 9 .5 0 .0 0 0 * * *
A re a  p la n te d  w ith  e u c a ly p ts rai - 10.9
P e rc e n ta g e  o f  sa n d y  so il p e r  c e n t 4 3 % 4 5 % 0 .4 4 3
T o ta l  m o n th ly  in co m e b a h t/m o n th 9 ,8 9 0 10 ,395 0 .0 9 0 *
P e rc e n ta g e  o f  o f f - fa rm  in c o m e p e r  c e n t 3 8 % 4 1 % 0 .3 4 0

H o u s e h o ld  la b o u r
n u m b e r  o f  
p e o p le

2.1 2 .0
0 .4 9 3

H ire d  la b o u r  in th e  y e a r  p r io r  to  th e  a d o p tio n  
d e c is io n :  g r o w e r s  w h o  h a d a

p e r  c en t 4 9 % 4 6 % 0 .5 1 3

A g e y e a rs 4 9 .3 5 0 .0 0 .7 2 0

E d u c a tio n
sc a le  f ro m  1 
to  5

2 .3 2 .2
0 .0 6 5 *

N u m b e r  o f  m id d le m e n  k n o w n n u m b e r 4 .8 2 .8 0 .0 0 0 * * *

K n o w le d g e  a b o u t e u c a ly p t tre e  fa rm in g
sc a le  f ro m  1 
to  5

2 .0 2 .5
0 .0 0 0 * * *

H a v in g  p re v io u s ly  l iv e d  in  a  p la n ta tio n  a rea  
(o th e r  th a n  th is  o n e ): g r o w e r s  w h o  h a d a

p e r  c e n t 2 7 % 3 2 %
0 .2 0 7

In te re s t  a f te r  d ire c t  o b se rv a t io n  o f  e u c a ly p t 
p la n ta tio n s

sc a le  f ro m  1 
to  5

2 .9 3 .6
0 .0 0 0 * * *

U se  a n d  su c c e ss  o f  tr ia l o f  e u c a ly p t tree  
fa rm in g

sc a le  f ro m  - 
1 to  1

0 .0 4 0 .3 3
0 .0 0 0 * * *

T re e -g ro w in g  e x p e r ie n c e : e x p e r i e n c e d  g r o w e r s
a

p e r  c e n t 3 4 % 3 9 % 0 .3 0 0

K n o w le d g e  o f  so m e o n e  w h o  su c c e ss fu lly  
g ro w s  e u c a ly p ts :  g r o w e r s  w h o  k n e w  s o m e o n e  

l ik e  t h i s a

p e r  c e n t 6 9 % 7 1 % 0 .5 9 9

F re q u e n c y  o f  d is c u s s io n s  a b o u t  e u c a ly p t tree  
g ro w in g  w ith  n e ig h b o u rs , fa m ily  o r  fr ie n d s

sc a le  f ro m  1 
to  3

1.6 2 .2
0 .0 0 0 * * *

P e rc e iv e d  p ro fit  f ro m  e u c a ly p t  tree  fa rm in g  
c o m p a re d  to  a l te rn a tiv e s  c ro p s

sc a le  f ro m  0 
to  4

2 .2 2 .9
0 .0 0 0 * * *

P e rc e iv e d  y ie ld  r isk  (1 is th e  r isk ie r , 5 is  m o s t 
c e r ta in )

sc a le  f ro m  1 
to  5

3 .3 3 .6
0 .0 0 2 * * *

P e rc e iv e d  p r ic e  r isk  (1 is th e  r isk ie r ,  5 is m o s t 
c e r ta in )

sc a le  f ro m  1 
to  5

3 .4 3 .6
0 .0 3 8 * *

P e rc e iv e d  n o rm  in  th e  v i l la g e  a b o u t g ro w in g  
e u c a ly p ts :  v i l l a g e s  w h e r e  i t  w a s  th e  n o r m a

p e r  c e n t 6 8 % 8 1 % 0 .0 0 0 * * *

P e rc e iv e d  o p in io n  o f  th e  o th e r  v illa g e rs  a b o u t 
g ro w in g  e u c a ly p ts

sc a le  f ro m  1 
to  5

3 .6 3 .7 0 .3 9 4

H e a d  o f  v illa g e  o r  a s s is ta n t:  f a r m e r s  w h o  w e r e a p e r  c e n t 8 % 5 % 0.161
N u m b e r  o f  so u rc e s  o f  in fo rm a tio n  o n  e u c a ly p t 
tree  fa rm in g

n u m b e r
0 .6 1.0 0 .0 0 0 * * *

H o ld in g  a  lan d  te n u re  c e r t if ic a te :  f a r m e r s  w h o  

h o l d  o n e a
p e r  c e n t 9 2 % 8 8 %

0 .1 1 8

L a n d  te n u re  se c u rity
sc a le  f ro m  1 
to  5

4.1 4 .2
0 .3 5 8

N u m b e r  o f  so u rc e s  o f  in c o m e n u m b e r 1.91 1.92 0 .6 7 4

Note: All differences were tested using rank-sum test (for the categorical variables and the 
variables with other non-normal distribution) except otherwise mentioned. 
a Proportions calculated from binary variables were tested with a chi-square test on 
contingency tables (Appendix A-6).
*** p<0.01; ** p<0.05; * p<0.10 indicate significance levels of mean differences between tree
growers and non-tree growers, respectively.___________________________________________
Source: Author’s calculations.
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We introduced the regional differences as a control variable and re-examined the statistically 

significant differences using a logistic regression analysis. The dependent variable was set as 

equal to one if smallholders were adopters of tree farming and zero if they were non-adopters. 

Fifteen variables of the 26 variables tested were significant in multiple logistic models (Table 

6-2). Eleven variables were statistically different between tree growing and non-tree growing 

populations at the p<0.01 level were: Total land owned, Percentage o f sandy soil, Knowledge 

about eucalypt tree farming, Interest after direct observation o f eucalypt plantations, Use and 

success o f trial o f eucalypt tree farming, Tree-growing experience, Frequency o f discussions 

about eucalypt tree growing with neighbours, family or friends, Profit from eucalypt tree 

farming compared to alternatives crops, Perceived yield security, Perceived price security, 

Number o f sources o f information on eucalypt tree farming. One variable differed significantly 

at the p<0.05 level: Hired labour in the year prior to the adoption decision. Three variables 

differed significantly at the p<0.10 level: Perceived norm in the village about growing 

eucalypts, Head o f village or assistant, Land tenure security. There was no significant 

difference between tree growing and non-tree growing populations in terms of: Total monthly 

income, Percentage o f off-farm income, Household labour, Age, Education, Number o f  

middlemen known, Having previously lived in a plantation area, Knowledge o f someone who 

successfully grows eucalypts, Perceived opinion o f the other villagers about growing 

eucalypts, Holding a land tenure certificate, Number o f sources o f income. Within the 

significant variables, the coefficients two of them had an unexpected sign: Total land owned 

was expected to have a negative influence on adoption of eucalypt tee growing but its 

coefficient was positive and Head o f village or assistant was expected to have a positive 

influence on tree growing but its coefficient was negative.

The significance levels of differences between adopters and non-adopters change between 

Table 6-1 and Table 6-2 in eight out of 26 cases. The changes occur in two ways. Firstly, there 

are cases where when carrying out the simple comparison of means we could not detect a 

significant difference, but when controlling for the region, we can (Table 5-3 case c). 

Secondly, there are also cases where for the simple comparison of means differences were 

significant, but they are no longer when also controlling for the region (Table 5-3 case b). For 

instance, there was no global difference in percentage of sandy soil between tree growers and 

non-tree growers (Table 6-1) but, when controlled for the region, a larger proportion of tree 

growers’ land is sandy soil (Table 5-3 case c). This change is due to blurring of the data 

because of regional differences: the region of Ratchaburi has more sandy soil while 

Kamphaeng phet area has less (mean was 63% in Ratchaburi region versus 28% in 

Kamphaeng phet, correlations shown in Appendix A-8). Regional dummy variables identify 

anything that is different between the regions, that we do not otherwise measure (like whether 

a mill is available yet or not). Consequently, if there is a statistically significant regional 

difference in how many middlemen a smallholder knows, there is an identification problem:
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the regional dummy variable will identify that effect. But then we do not know whether the 

regional dummy variable is identifying the effect of knowing middlemen, or something 

different about the two regions (such as sandy soil, or the availability of a mill).

Table 6-2. Coefficients of a series of logistic regression models of adoption of tree growing 
on its drivers

Explanatory variable Coefficient Standard
Error

t-ratio p-value

Total land owned .0283085 .0060013 4.72 0.000***
Percentage of sandy soil 1.006421 0.26427 3.81 0.000***
Total monthly income .0000132 8.56e-06 1.54 0.122
Percentage of off-farm income .266507 .2784692 0.96 0.339
Household labour -.0100623 .0848324 -0.12 0.906
Hired labour in the year prior to the 
adoption decision

.4917974 .2186968 2.25 0.025**

Age .0088433 .0079502 1.11 0.266
Education -.1633243 .1412553 -1.16 0.248
Number of middlemen known -.0198123 .0232848 -0.85 0.395
Knowledge about eucalypt tree farming .5129501 .0909746 5.64 0.000***
Having previously lived in a plantation 
area
Interest after direct observation of eucalypt 
plantations

.0450909 .2267807 0.20 0.842

.6085385 .0947634 6.42 0.000***

Use and success of trial of eucalypt tree 
farming

1.512788 .255879 5.91 0.000***

Tree-growing experience .726899 .1856517 3.92 0.000***
Knowledge of someone who successfully 
grows eucalypts

-.0155403 .2196931 -0.07 0.944

Frequency of discussions about eucalypt 
tree growing with neighbours, family or 
friends

1.200637 .1635917 7.34 0.000***

Profit from eucalypt tree farming 
compared to alternatives crops

.4690885 .0925445 5.07 0.000***

Perceived yield security .4035953 .1294958 3.12 0.002***
Perceived price security .3993316 .138009 2.89 0.004***
Perceived norm in the village about 
growing eucalypts

.3992452 .2323257 1.72 0.086*

Perceived opinion of the other villagers 
about growing eucalypts

.2507542 .17195 1.46 0.145

Head of village or assistant -.7340588 .3943861 -1.86 0.063*
Number of sources of information on 
eucalypt tree farming

.7626093 .1375698 5.54 0.000***

Holding a land tenure certificate .2488827 .3779543 0.66 0.510
Land tenure security .2412637 .1261645 1.91 0.056*
Number of sources of income .0308464 .1104811 0.28 0.780
Notes: Ail multiple regressions contain also the regions as independent variables (coefficients 
not shown) to test for the significance of other drivers when controlling for the region.
*** p<0.01; ** p<0.05; * p<0.10
Source: Author’s calculations.

In the following sections, we discuss each hypothesis in turn. As we will see, there is 

supporting evidence that all three categories of factors influence the adoption of tree growing: 

factors that are purely economic, factors that affect diffusion of innovations, and factors to do 

with livelihoods more broadly.
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6.2.2 Hypothesis E1: Smallholders with land that is more suitable for eucalypts

relative to other crops or trees are more likely to adopt eucalypts.

Tree growers generally owned a larger area of land than non-tree growers and, when 

controlling for the region, a larger proportion of their land was sandy soil (Tables 6-1 and 6-2). 

These statistically significant results support the hypothesis.

Qualitative information collected also brings additional evidence that confirms this hypothesis. 

The land is judged suitable for eucalypts when (a) it is too sandy and (b) there is too poor a 

rainfall for other crops. A large majority of tree growers had eucalypts on a plot of land that 

could not grow alternative agricultural crops well; they considered eucalypts the only viable 

crop for these plots. Answers to two open-ended questions of the household survey confirmed 

this result. The motivations non-tree growers cited for not adopting eucalypt tree farming and 

for changing their opinion about adopting it are presented in Tables 6-3 and 6-4. Seven per 

cent of non-tree growers mentioned that their soil was better used to grow crops other than 

eucalypts and seven per cent of non-tree growers also mentioned the salinity of their soil 

(eucalypts do not grow well on saline soil). Smallholders said that often the soil became poor 

after growing cassava or sugarcane for more than 20 years (only a few smallholders have been 

growing cassava and sugarcane in rotation to avoid damaging the soil). Some tree growers 

noticed a decrease in sugar (that is, the cane was shorter and grew more slowly) or cassava 

(that is, cassava roots were smaller) production in the last five years.94 They think that it would 

be more expensive to improve the soil than to grow other crops, such as eucalypts. The 

planting of eucalypts to make use of unused land (and sometimes to prevent the development 

of weeds) was very frequent. Land could have been previously unused for a number of 

reasons: (i) alternative crops (cassava or sugarcane) were not growing well because soil was 

too poor or there was no irrigation; (ii) no time to farm,95 which explains why having more 

land means smallholders are more likely to have unused land and to grow eucalypts, or, (iii) no 

interest in farming. Some non-eucalypt tree growers also stated that they would only grow 

eucalypts if no other crops would grow.

Another feature of land suitability for eucalypts compared to alternative crops was the 

availability of water. Non-irrigated or over-moist land (for example, along canals) was 

generally shifted to eucalypts as alternative crops are more vulnerable to the lack or excess of 

water.96 Low production of rice or sugarcane because of the lack of water was said to influence

94 These observations contradict existing belief that sugarcane and cassava do not damage the soil (as 
eucalypts do)—this idea is discussed later in this section.
95 Smallholders may have no time to farm because they have employment or a large area to farm 
compared to the household labour available.
96 For example, the lack of rain can cause the loss of the investment in a com plantation, and excess or 
lack of rain damages cassava.
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the adoption of eucalypt tree farming.97 Some smallholders also cited a number of problems 

that had happened with previous crops (for example, pests or rats eating sugarcane) that had 

made them opt for eucalypts. Some smallholders also described the unsuitability of their land 

for eucalypt tree farming by pointing out the fact that their land was too low and could be 

flooded or that the land was good for rice.

Table 6-3. Ranking of reasons cited for not growing eucalypts

Motivation

Percentage of 
non-tree 
growers
(n = 171)

Because smallholders do not have enough land 74
Because smallholders cannot wait to receive the income from tree growing 22
Because smallholders’ soil is saline 7
Because smallholders’ soil is better used to grow crops other than eucalypts 7
Because eucalypts can damage the soil 6
Because smallholders have no money for investment____________________________ 3_
Note: These results are calculated from answers to household survey, open-ended question 
Q.57.
Source: Author’s calculations.

Table 6-4. Ranking of potential reasons cited for changing opinion on not growing 
eucalypts_______________________________________________________________________

Potential motivation

Percentage of 
non-tree 
growers 
(n = 171)

Non-tree growers would adopt eucalypt tree farming:______________________________
If they had more land 43
If eucalypts were more profitable, if the company was giving cheaper plants 11
If they had more money/income 6
If their soil was poor 2
If neighbours did it 2
If they were given free seedlings_____________________________________________ 2_
Never 31a
Notes: These results refer to an open-ended question of the household survey: ‘What could 
change your decision and make you grow eucalypts?’
a 31% of the 171 non-tree growers surveyed answered that nothing could change their mind, 
they would never grow eucalypts. Non-tree growers often did not provide a full explanation of 
the issue involved; they might just say: T do not grow eucalypts because it is bad’ (#218) or T 
don’t like eucalypts and I will never grow it’ (for example #63, 462, 531).
Source: Author’s calculations.

Tree growers’ motivations for adopting eucalypt tree farming are presented in Table 6-5. The 

most frequently cited reason (61 per cent of tree growers) was ‘getting a higher income than 

agricultural crops’. For instance, a smallholder wanted to see the market price of cassava first 

before growing eucalypts because he thought that, if the current price of cassava was good, it 

would be a better choice. However, this reason was cited together with planting on land that

97 The lack of water limited the number of rice harvests to one.
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was unused or had poor soil. When tree growers answered that they wanted to receive higher 

income, it implied that they could not receive good income with agricultural crops because the 

land converted to tree growing was not suitable for agricultural crops (because o f lack o f water 

or poor soil).

Table 6-5. Ranking of reasons cited for growing eucalypts___________________________
Percentage of

Motivation tree growers
___________________________________________________________________________(n = 461)
To obtain higher income than agricultural crops 61
Because 1 had unused land or poor soil 44
Because other smallholders in the village did it 43
Because I wanted to work less on the farm (too old to grow other crops), 
and eucalypts are easy to take care of
Because I was given free seedlings (contract tree growers) 8
Because tree growers do not want to sell the wood but keep it for their ^
own use________________________________________________________________________________
Note: These results are calculated from answers to household survey, open-ended question 
Q.33. Percentages add up to more than 100 because the questions were open and respondents 
were encouraged to give more than one reason. The top two reasons were highly correlated. 
Source: Author’s calculations.

Finally, another reason cited by non-treegrowers for declaring their land unsuitable was that 

their land was already used with another crop that grew well or that they would like to shift to 

eucalypts but could not because their land was already planted with another crop.98 This issue 

illustrates the importance for smallholders o f the transaction cost involved in shifting land use. 

In such cases, smallholders presented their argument by saying that they would grow eucalypts 

when they stopped growing the crop currently in place. They also reported that they already 

had cows and they needed the land for them. The opportunity costs o f growing eucalypts were 

important to smallholders and could be understood by identifying previous land uses. The 

characteristics o f land that had been converted to eucalypt plantation were recorded. As 

evidenced by the statistics in Figure 6-1, it is clear that primarily marginal, less productive 

lands were planted with eucalypts. More than 30 per cent o f tree growers planted eucalypts on 

unused land and maintained their core agricultural land for annual cropping.

98 For example, a non-tree grower had 14 rai of sugarcane and cassava and wanted to grow eucalypts but 
could not because the sugarcane would still be there in July and she did not have money to buy eucalypt 
seedlings.
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Figure 6-1. Previous use of plots planted with eucalypts (all regions surveyed included)

In summary, the hypothesis was supported by the empirical results, providing evidence in 

support of economic theories and especially the economic concept of profitability.

6.2.3 Hypothesis E2: Smallholders who knew more buyers prior to the adoption 

decision are more likely to plant eucalypts.

The testing of observed differences in means between adopters and non-adopters (Table 6-1) 

showed statistically significant differences: tree growers generally knew fewer middlemen 

than non-tree growers prior to the adoption decision (2.8 middlemen known by tree growers 

versus 4.8 middlemen for non-tree growers). There was no significant difference once region is 

controlled for (Table 6-2). The negative correlation in Table 6-1 is thus the result of spurious 

correlation and is meaningless (Table 5-3 case b).

Neither did the qualitative analysis support this hypothesis. Overall, eucalypt wood was seen to 

be easy to sell (by both tree growers and non-tree growers). As opposed to markets for 

sugarcane and kenaf, the market for eucalypt wood was widely judged to be secure. However, 

some non-tree growers reported that they would grow eucalypts if there was a market for it 

near their house.

In conclusion, neither quantitative nor qualitative results supported this hypothesis. Further 

research into the system of middlemen and their influence on farmers’ choices would be 

needed to further evaluate this issue.

162



6.2.4 Hypothesis D1: Favourable perceptions of the attributes of eucalypt tree 

growing increase its adoption by smallholders. In particular, attributes 

include compatibility with past experiences, trialability and observability.

Compatibility of eucalypt tree growing with smallholders’ previous experience 

of tree growing in general

When controlled for the region, tree growers generally had more tree-farming experience prior 

to the adoption decision than non-tree growers (Table 6-2, Table 5-3 case c).99 This result, 

which was significant at p<0.01, provided some support for this hypothesis, derived from 

diffusion of innovation theory, that diffusion depends on the compatibility of the innovation 

with past experiences. This indicator was not spontaneously cited in the qualitative analysis, 

but no data was collected that would contradict the hypothesis.

Trialability of eucalypt tree growing

This hypothesis was reformulated in terms of impacts: a large number of smallholders adopted 

eucalypt tree growing by planting only a small area on paddy-bunds. Based on the answers to 

the household survey, 33 per cent of tree growers (140 out of 421) planted less than three rai 

and the cumulative percentage of growers who planted less than six rai was 58% (median 

value was five rai) (Figure 6-2). In addition, the mean area planted was 10.9 rai and the mean 

area planted on paddy-bunds was 4.2 rai (data from household survey). The qualitative 

analysis revealed that farmers often considered these plantings as a trial, and farmers were 

thinking of expanding the area under eucalypts depending on the results of this trial plantation. 

During the qualitative data collection, a smallholder said: ‘Some farmers prefer to trial a test 

plot of eucalypts using only part of their lands for instance five or 10 rai.’

These results were complemented by additional analysis on the use of trials, presented in the 

following sub-section.

99 Tree-growing experience was correlated with the region: farmers in Ratchaburi were generally more 
experienced than in the other three regions (Table 7-3 case c).
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Figure 6-2. Distribution of land areas planted with eucalypts (n = 421)

Area planted with eucalypts (rai)

Source: Author’s household survey on adoption, responses from tree growers.

The use of trial growing of eucalypts, and its success, were greater amongst tree growers than 

non-tree growers (Tables 6-1 and 6-2). During the qualitative data collection, the use of a trial 

of eucalypt growing was recorded: a few smallholders did some pilot planting before they 

scaled up after the first harvest if the first eucalypts planted provided good profit. A tree 

grower reported that she shifted from cassava to eucalypts little by little: when a part of 

cassava was not good, she would plant eucalypts instead (for example, starting with 0.1 

hectare, and, if successful, plant another 0.5 hectare). However, trialling was not a necessary 

condition. Not all smallholders needed to trial tree planting. In many cases, they observed what 

had been carried out elsewhere, learnt from the experience of others, and would often go 

straight to an operational scale tree planting without themselves undertaking a trial. There were 

instances where a company had taken groups of smallholders to an existing trial, enabling 

them to assess the conditions under which trees were grown and make their own decisions. 

However, in most cases, there was no company to advise smallholders about eucalypt tree 

growing so they wanted to find out by themselves. Smallholders wanted to grow eucalypts for 

their own use, to experimentally test it and see whether it would affect neighbouring crops. 

Thus the support for the hypothesis which is provided by the statistical analysis is enhanced by 

strong support from the qualitative results and provided evidence of the importance of the 

trialability of tree growing.

Observability of eucalypt tree farming

The indicator of observability was having lived in a plantation area prior to making an 

adoption decision (other than the area where they live currently). There was no significant 

difference in the proportion of farmers who had previously lived in a tree plantation area 

between tree growers and non-tree growers (Tables 6-1 and 6-2). This result did not provide 

support for this hypothesis on observability, derived from diffusion of innovation theory, that
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diffusion depends on the observability of the innovation. However, because we would only 

find a significant difference if many farmers had moved areas, this did not provide a very 

sensitive test. The qualitative results about the more common context were more useful to test 

this hypothesis. During the qualitative data collection, eucalypt tree growers would often 

indicate to the interviewer the location of a plantation they passed in front of every day or so 

and referred to it as a good example. This qualitative result strongly supported the hypothesis 

that observability of tree growing enhances adoption. The importance of observability was also 

recorded for other trees than eucalypts: a eucalypt tree grower said that he saw people who 

grew rubber trees and they died because of lack of water so he decided not to grow rubber 

trees himself.

6.2.5 Hypothesis D2: Homophilous communication about eucalypt tree growing 

enhances adoption of eucalypt tree farming.

The indicators of homophilous contacts used were knowing someone, prior to the adoption 

decision, who grew eucalypts well and would get good return and frequency of discussions 

with neighbours, family or friends.

Knowing someone, prior to the adoption decision, who successfuiiy grows 

eucalypts

There was no significant difference in the proportion of farmers who knew someone who grew 

eucalypts well and would get good return between tree growers and non-tree growers (Tables 

6-1 and 2). The lack of correlation with adoption could be explained by the qualitative 

analysis. From the discussions with farmers, it seemed that knowing someone who grew 

eucalypts well (i) enhanced adoption in some cases while (ii) it slowed adoption in other cases, 

for reasons discussed below.

In the household survey, 43 per cent of tree growers mentioned ‘following the example of 

other tree growers’ as one of their motivations to grow eucalypts (Table 6-5). A long history of 

eucalypt tree farming in the village (near a pulp and paper company) was cited to explain 

adoption. Seeing other smallholders, and especially a well-known villager, growing eucalypts, 

and whether they succeeded had a strong influence on their own decision. This was explained 

by the diminution of the risks perceived in the activity: smallholders started growing eucalypts 

because they thought they might be as successful as that person.

Others reported that they would wait and see how well others did with eucalypt tree farming. 

Some smallholders who knew someone who grew eucalypts well were waiting to see the 

results achieved by this person before adopting themselves. More data would be needed to 

verify that this phenomenon is the cause of the lack of significant difference in the proportion
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of farmers who knew someone who successfully grows eucalypts between tree growers and 

non-tree growers. Further research could survey adoption amongst these smallholders who 

knew someone who grew eucalypts in three or four years after the first data collection to assess 

whether the results achieved by the grower they knew has influenced their own decision.

Discussions with neighbours, family or friends

Tree growers had generally discussed eucalypts more frequently with neighbours, family or 

friends (Table 6-1). During the qualitative data collection, smallholders appeared to be highly 

influenced by their neighbours, family or friends. Discussions with them contributed to the 

awareness about eucalypt tree growing and they could positively or negatively influence 

adoption. During the interviews, smallholders would often include statements such as: ‘My 

family likes eucalypts’ (#112) in their reasons for growing eucalypts. During the data 

collection, the research team observed some geographical clusters of opinions and perceptions. 

The most obvious one was that in some villages that were geographically close, all 

smallholders were worried about uprooting. In other areas, none of them were. There was no 

reason to think that these villages had different land or difficulties in actually uprooting; the 

difference appeared to be due to the fact that some people were aware of this issue, and that 

others were unaware of it (they had not thought about uprooting at all).

Some smallholders worried about the quality of the eucalypt plants. They would grow 

eucalypts if their quality improved. A strong belief that prevented smallholders from adopting 

eucalypt tree farming was that it would deplete the soil and absorb water. Six per cent of non

tree growers mentioned the fact that eucalypts may damage their soil as the key reason not to 

grow eucalypts (Table 6-3). In a few cases only, this belief was based on a trial and on-site 

observation. Most non-tree growers worried about the impact of eucalypts on neighbouring 

crops and the difficulty of uprooting when shifting to another crop. Eucalypts had the 

reputation of impeding neighbouring crops from growing (because of their shade or their high 

absorption of nutrients and water). Their impacts on rice production were debated by the 

smallholders: some argued that eucalypt leaves falling in the paddy field impeded the rice from 

growing and fish stopped coming to this part of the paddy; others argued that the rice 

production was unchanged or even increased if there was enough water (due to the dissolution 

of the leaves into the water of paddy field). Uprooting was seen as very expensive (it involves 

hiring workers if not a tractor), even by smallholders who did not know a lot about eucalypt 

tree growing.100 For some, even if they had more land, they would not grow eucalypts because 

of their roots. Few tree growers were not worried at all about the roots. Very few smallholders 

reported that eucalypts did not have any negative effects on the soil or on neighbouring crops,

100 Some smallholders often did not know a lot about eucalypt tree growing because the companies have 
not taken the time yet to organise a meeting in their village and provide them with information.
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and a few others reported that eucalypts may improve their soil (thanks to the leaves fallen on 

the ground). Some smallholders also worried about fire but this was balanced by others who 

did not foresee any problem because eucalypts would regrow after a fire. As regards concerns 

about the crop impact on soil and related issues, comparisons always apply, and bamboo was 

found to be worse for water and roots but useful for holding the soil next to canals in place. 

The geographical cluster of smallholders’ perceptions of potential problems with eucalypt tree 

growing demonstrated the importance of homophilous contacts.

Conclusion on the influence of homophilous communication on adoption of 

tree growing

The quantitative results did not fully support the hypothesis (it supported the influence of 

discussions with neighbours, family or friends but it did not support the influence of knowing 

someone who successfully grows eucalypts). The qualitative analysis revealed some evidence 

of the importance of communication channels (in this case, homophilous interpersonal 

contacts) implied by both knowing a person who successfully grows eucalypts and discussing 

eucalypt tree growing with neighbours, family or friends) in the adoption of tree growing.

During the qualitative data collection, the importance of interpersonal contacts was also 

reported in the context of tree plantation management. A tree grower said that if it was more 

profitable harvesting the trees himself, he would. He had never harvested before but he thought 

that it was not difficult because he knew someone who already harvested eucalypts himself. 

Another grower thought that it is difficult to remove the roots of eucalypts after 

harvesting,because a grower told her that he had used a tractor and still the eucalypts had not 

died. Other communication channels were mentioned by smallholders. For instance, they heard 

some information on the radio and read other information in government brochures. However, 

the influence of the nature of the communication channel on adoption was not demonstrated in 

survey data.

6.2.6 Hypothesis D3: Favourable perception of the social norm for eucalypt 

tree growing enhances its adoption.

Five variables were used to test this hypothesis. Four of the five indicators of the influence of 

others’ favourable opinions generally differ between tree growers and non-tree growers 

(Tables 6-1 and 6-2). These quantitative results showed a strong correlation between others’ 

favourable opinions and adoption of tree farming, supporting the hypothesis. For instance, tree 

growers generally perceived that eucalypt yield and wood price were less risky101 and more

101 Data was collected about terms of security. The positive correlation between security and adoption 
means a negative correlation between risk and adoption.
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profitable than for the alternative crops (Table 6-1). Among the smallholders who perceived 

eucalypt wood price as more certain than the alternative crops, 74 per cent adopted eucalypts 

whereas only 53 per cent of those who perceived eucalypt wood price as less certain adopted 

it. Among the respondents who perceived eucalypts as the most profitable crop, 81 per cent 

adopted eucalypts whereas only 28 per cent of the respondents who did not perceive eucalypts 

as more profitable adopted them. A larger proportion of tree growers than non-tree farmers 

thought that eucalypt tree growing was the norm in their village (Table 6-1).

The qualitative data confirmed the quantitative results. For instance, the analysis pointed out 

the influence of the financial returns of eucalypts compared with alternative crops. It showed a 

common view that eucalypt tree farming is as profitable or more profitable than alternative 

crops. Growing alternative crops (for example, com or kenaf) was said not to be worth it. 

Prices of sugarcane and beans were said to be too low while the price of cassava was good but 

this was mostly related to the current year and subject to annual variation. The higher 

profitability of eucalypts was widely attributed to their lower labour and fertiliser 

requirements, the fact that they can be harvested several times without replanting (that is, 

coppice regeneration), and the often low productivity of alternative crops on the plot of land 

dedicated to eucalypts.

Twenty-six per cent of tree growers planted eucalypts on land previously used for cassava 

(Figure 6-1); they explained that the price of cassava had been fluctuating greatly in the last 

years and hence the price stability of eucalypts was preferable. Tree growers who planted on 

rice fields (19 per cent) were all located in upland areas102 where only one harvest a year is 

possible because of the lack of water. Tree growers who shifted from sugarcane to eucalypts 

cited the lack of household labour to farm sugarcane as well as the shortage of wage labour as 

reasons for adopting eucalypts instead. Tree growers who previously grew kenaf and fruit trees 

on their eucalypt plots mentioned the lack of markets for kenaf and fruit trees as a driver of 

switching to trees. Tree growers who were mostly growing fruit trees for their own use shifted 

to eucalypts to increase their income.

Indications of the influence of investments and returns in adoption decisions were often given 

and location-dependent. For example, smallholders reported that the investments (labour and 

fertiliser costs) in cassava were increasing while in another region, smallholders w'ere going to 

start cassava because its market price was high. The cost of eucalypt plants was said to be 

increasing. A former eucalypt tree grower stopped growing eucalypts ten years ago because 

wood price was low, and he was afraid of not being able to uproot if they grew for too long;

102 ‘In the undulating terrain, [...] two kinds of paddy fields exist. The first kind of paddy fields in the 
low-lying areas are called lower paddies, while the second kind in the upland areas are called upper 
paddies’ (Vityakon, 2001:400).
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but now he would like to grow eucalypts again because they have become widespread and he 

is more confident growing them. In other villages, smallholders reported that, in five years’ 

time, there would be a lot of rubber around because the price was high, and there were many 

investors from Bangkok interested in it.

These quantitative and qualitative results supported the hypothesis confirming the importance 

of the influence of favourable perception of the social norm on adoption of tree growing in 

Thailand.

6.2.7 Hypothesis D4: Higher levels of perceived knowledge and richer data 

collection on eucalypt tree growing enhance adoption of tree growing.

Tree growers generally perceived they knew more about eucalypt tree farming prior to their 

adoption decision than did non-tree growers (Tables 6-1 and 6-2). Tree growers had also 

generally collected more information on eucalypt tree farming prior to their decision (Tables 6- 

1 and 6-2). These quantitative results supported this hypothesis derived from diffusion of 

innovation theory. The information on eucalypt tree farming was also given importance in the 

qualitative analysis. Tree growers explained their information collection, talking about what 

they had ‘heard’ and from whom (for instance, they had heard from a neighbour that eucalypts 

grow fast but absorb a lot of water and nutrients, or that the price of eucalypt wood is getting 

better). Some non-tree growers declared that they would grow eucalypts if they had more 

information (especially technical advice) about it. Non-tree growers argued that they did not 

know where to buy plants, and they thought that they would grow eucalypts if there was a 

company that would buy the wood around the area (when there actually was such a company).

The collection of information as part of a dynamic process was illustrated by smallholders 

making statements such as: ‘She saw neighbours growing euca and she wanted to try. 7 rai is 

enough for 20 cows. She will see after she cut the first rotation of euca, if she plants more or 

not’, and ‘They want to grow eucalypts but they wait and see how much money they could 

make with them.’

There was strong evidence to support this hypothesis and, together with the frequency of 

discussion with neighbours, family and friends (Hypothesis D2) and the use of trials 

(Hypothesis Dl), it provided evidence in support of the importance of the dynamic decision 

process of deciding whether to adopt tree growing.
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6.2.8 Hypothesis L1: The mix of livelihood resources and, in particular, better 

education, lower dependence on land as a source of income, greater

social capital, less household labour and lower financial and natural 

capitals increase adoption of eucalypt tree growing.

Household labour: Smallholders who have less household labour available are 

more likely to adopt eucalypt tree growing.

There was no significant difference between tree growers and non-tree growers in the number 

of household members who regularly work on the farm. However, a larger proportion of tree 

growers than non-tree growers had hired labour in the year prior to the adoption decision 

(Table 6-1).

An open-ended question of the household survey showed that 30 per cent of tree growers cited 

‘willingness to work less on the farm’ as one of their motivations for growing eucalypts (Table 

6-5). In the understanding of farmers, this answer also meant ‘willingness to have less farm 

work in general (including work that would be done by hired workers)’. Having suitable land 

and financial resources for growing eucalypts come first, but—after that—the preferences of 

the smallholders determine the weight given to the different drivers. For example, ‘The 

previous crop (com) was growing well but I shifted to eucalypts to have less work’ (#332). In 

general, work inputs were more important in their decision than profit. For instance, Siam 

Forestry’s extension agent reported that, even when the soil is good, smallholders grow 

eucalypts because they wish to have less farm work or have other jobs. The perception that 

sugarcane, cassava, and livestock involve too much work, or more work than eucalypts, was 

cited as a reason to shift to eucalypts (for example, eucalypts do not require ploughing the land 

every year like cassava). Farming alternative crops usually required tree growers to hire labour 

(at least casually) while eucalypt tree farming did not (or required less). In general, eucalypt 

planting and sometimes ploughing was carried out with family labour, often children and 

grandchildren after they had finished their paid work. In cases where family members were all 

working in the city, tree growers would hire workers. Within the four regions surveyed, hiring 

labour was generally perceived as a major issue because of the labour shortage. In particular 

cases of villages located near an industry, labour was unavailable because of the high 

percentage of villagers employed by the industry. Tree growers were not able to take care of 

annual crops or they wished to partly retire from farm activities for three reasons: (i) have 

more time for employment, (ii) feeling tired of farming103 or being old, and (iii) not having 

enough workers in the household. For instance, smallholders who went away for employment 

wanted a crop that did not need much care while they were away. Being old was seen as a

103 For example, growers felt too tired to continue growing sugarcane which requires a lot of work.
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reason to grow eucalypts in the sense that older people did not want to (or physically could 

not) work the same amount as younger people (that is why it seemed that the number of 

household members available to work in the farm had to be considered together with 

household members’ ages). Some tree growers were too old to grow crops that needed regular 

work. In a few cases, tree growers reported that they wanted to reduce the amount of work on a 

particular plot of land located too far from their home to visit regularly.

The fact that children and grandchildren were helping with planting eucalypt trees and that old 

smallholders undertake eucalypt tree growing to retire from farming shows that the 

composition of household was related to the adoption of eucalypt tree growing. This could be 

explained in three ways: either there was a failure in the labour market, or hiring people was 

more expensive than using their own labour, or smallholders had an identity that is linked to 

farming. As described in Sections 3.2.5 and 3.4.3, livelihood theory identifies farming as an 

identity as much as an income source: thus a farm household may not contemplate selling the 

farm and living off the proceeds, because their identity is bound up in complex ways with 

working on the farm. Our qualitative results suggested that old farmers wanted to keep their 

land and rural lifestyle. Although not conclusive, this revealed evidence in support of 

livelihood theory.

The statistically significant positive correlation between having hired labour in the year prior 

to the decision to adopt or reject tree growing and adopting tree growing, and the qualitative 

results, supported the hypothesis. The qualitative analysis suggested that households are 

pursuing a livelihood goal of remaining on the land and farming it themselves alone, rather 

than selling the land and living off the proceeds. This finding provided evidence in support of 

the argument of livelihood theory that smallholders’ goals are not dictated by economic 

considerations alone.

Education: Better educated smallholders, less dependent on their land as a 

source of income, are more likely to adopt tree farming.

This hypothesis was tested using two variables: the level of education and the percentage of 

off-farm income. Tree growers were generally less educated than non-tree growers (Table 6-

1) . There was no significant difference once region is controlled for (Table 6-2). The negative 

correlation in Table 6-1 is thus the result of spurious correlation and is meaningless (Table 5-3 

case b). In addition, there was no significant difference in percentage of household income 

derived from off-farm sources between tree growers and non-tree growers (Tables 6-1 and 6-

2) . Thus, these results do not support the hypothesis.

The qualitative analysis did not provide evidence of a relationship between education and 

adoption of tree growing. However, the qualitative analysis did provide an explanation of the
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lack of significance in percentage of household income derived from off-farm sources between 

tree growers and non-tree growers. Indeed, the hypothesised positive influence of off-farm 

income on the adoption of tree growing was generated by the application of livelihood theory 

to the Thai context (Chapter Four). Because tree growing does not generate income for a few 

years, we had assumed that smallholders who depend on their land as capital and the main 

source of income would be less likely to adopt tree growing and that, as the source of income 

diversifies towards off-farm income and the dependence on land as a source of income 

declines, the adoption of tree farming would increase. The analysis of the primary data 

collected explains why this hypothesis was not valid in Thailand: it is because many 

smallholders adopt eucalypt tree growing on a small area (as revealed by Hypothesis D1 on 

trialability).

If we focus our qualitative analysis on the adoption of tree growing on larger scale, we found 

evidence that the percentage of off-farm income does influence the adoption decision. For 

instance, tree growers who were highly dependent on their farm for living reported that they 

could not afford to shift a large proportion of their land to eucalypt tree farming. Non-tree 

growers commonly pointed out their financial incapacity to wait three or four years while 

eucalypts reach maturity. Tree growers could not rely entirely on eucalypts; they needed other 

sources of income. The main strategy pursued by tree growers to maintain a regular income 

was diversification of activities. Smallholders who had sources of income other than 

agricultural crops were able to use these sources when shifting part of their land to eucalypts 

and waiting for the first income from tree growing. The other income sources could 

specifically substitute for the income lost from that land. These included money from family 

members, retirement pensions for government officials, off-farm activities available in the 

village (for example, shop or paid worker for sugarcane) or the sale of livestock. Land was 

usually divided between two or more crops: for instance, one part eucalypts, one part annual 

crops (for example, cassava, sugarcane). They often also cultivated rice for their own 

consumption. This diversification also improved the tree growers’ ability to cope with the 

price movement of each of the crops.

In summary, the quantitative and qualitative results did not fully support the hypothesis. 

Further research would be needed to understand the nature of any relationship between 

education and the adoption of tree growing.

Financial and natural capital: Smallholders who have less financial and natural 

capital are more likely to adopt tree farming to pursue a diversification 

strategy.

Indicators of livelihood capital included: total monthly income, number o f sources o f income 

and total land owned. Tree growers generally owned more land (Tables 6-1 and 6-2). They 
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generally earned higher income than non-tree growers (Table 6-1) however there was no 

significant difference once region was controlled for (Table 6-2). The positive correlation 

between total income and adoption (Table 6-1) is thus the result of spurious correlation and is 

meaningless (Table 5-3 case b). There was no significant difference in number of sources of 

income between tree growers and non-tree growers (Tables 6-1 and 6-2). These results were 

unexpected and supported by additional data collected. Answers to open-ended questions of 

the household survey agree with the quantitative results. For instance, 74 per cent of non-tree 

growers were restricted by the size of the landholding (Table 6-3) and 43 per cent of them said 

they would adopt eucalypts if they had more land (Table 6-4). During the discussions, some 

non-tree growers expressed the feeling that they wanted to grow eucalypts but were unable to. 

For instance, smallholders said that eucalypt tree growers usually have more land. In a few 

cases, the lack of land owned referred to the fact that smallholders lived exclusively off their 

farm income and they needed the whole area to be cultivated for their own use. In most cases, 

it referred to the fact that more land would enable smallholders to grow other crops that they 

could obtain income from while waiting for the income from eucalypts. Twenty two per cent 

of non-tree growers reported that they did not grow eucalypts because they cannot wait to 

receive the income from tree growing (Table 6-3). The key underlying reason for financial 

constraint is that smallholders need the money for cultivating cash crops. Diversification was 

constrained by the size of landholding and smallholders who grew eucalypts were those who 

had enough land (if not off-farm income) so they could diversify their agricultural production. 

In addition, smallholders with smaller landholdings and no off-farm income tended to prefer 

growing crops that they were used to.

Table 6-6 presents the sources of capital used by tree growers to invest in eucalypt tree 

farming.

Table 6-6. Sources of financial capital invested in eucalypt tree farming
Sources of capital Percentage of tree growers 

(n = 461)
Savings from employment 50.3
Savings from the sale of crops
Credit from the Bank of Agriculture and Agricultural

45.1

Cooperatives 12.6
Sold livestock 5.6
Informal credit 2.7
Source: Author’s calculations.

Most non-tree growers reported that they used the savings from other crops to repay their 

debts. The response of some tree growers, that they obtained the investment capital from the 

Bank of Agriculture and Agricultural Cooperatives (BAAC), has to be interpreted with 

caution. The BAAC only provides credit for annual crops and the amount is based on 

smallholders’ land value. Although the BAAC does not provide credit for eucalypt tree
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farming, some tree growers had used their credit for this purpose knowing that the BAAC 

rarely checks how the credit was used. During personal interviews, a few tree growers 

admitted lying to the BAAC.

Financial and land resources were typically closely associated by non-tree growers, who 

reported that the two options of buying and renting land were constrained by the lack of land 

availability or the high rental and purchase prices. Non-tree growers also raised the issue that 

landlords might not accept renting out land for eucalypt tree farming. The large majority of 

interviewees reported the impossibility of growing eucalypts on rental land. The two issues 

were (i) the long-term nature of eucalypt tree farming (rental contracts did not usually exceed 

one year) and (ii) the lack of familiarity with eucalypts and their ‘bad reputation’. Landlords 

tend not to tolerate eucalypt tree farming on their land because they are either afraid that 

eucalypts would damage the soil or that they would be too hard to uproot afterwards. In the 

survey, only four farmers were found who grow eucalypts on rented land (two of them grow 

on paddy-bunds and two on block plantation). Other farmers who only have access to rental 

land all declared the landlord did not allow them grow eucalypts. They reported that they 

would grow eucalypts if they had their own land and if this land was not fertile enough for 

other crops. They would also consider growing eucalypts if their rental contract was for over 

ten years and the landlord agreed.

The results were unexpected and the positive correlation between the extent of land owned and 

adoption contradicted the hypothesis. The hypothesis was based on the assumption that, 

although lack of natural and financial capital is usually a barrier to adoption of an innovation, 

it would not be a barrier to adoption of eucalypt tree growing because poor smallholders could 

plant a small area on paddy-bunds which would not be constrained by financial/credit and land 

resources. Indeed, one of the key reasons for tree growers’ preference of eucalypts over 

alternative crops was (nearly always) their lower resource requirements: eucalypts do not 

require fertiliser104 or require less fertiliser than other crops do. Alternative crops usually 

require higher initial investment (for example, in fertiliser for sugarcane or purchase of cassava 

seedlings) which in some cases prevents smallholders from making any profit. However, our 

results showed that adoption of tree growing by smallholders was restricted by the lack of land 

and, to some extent, financial capital (based on qualitative analysis). According to livelihood 

theory, smallholders who have less capital might be the ones that are more likely to diversify 

but, based on our research, some of them could not afford to grow trees. Further research 

should investigate what other strategies poorer smallholders pursue to reduce risk and, if they 

pursue diversification, with what activities (other cash crops, livestock or off-farm activities).

104 Smallholders said: ‘It saves money!’ to explain that eucalypts do not need as much fertiliser as 
cassava does.
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Social capital: Smallholders with higher social status are more likely to adopt 

tree growing.

This hypothesis was informed by a variable that measures one aspect of social capital: whether 

smallholders were the head of a village or his/her assistant. When controlled for the region, a 

smaller proportion of tree growers held positions of heads of village or assistants than non-tree 

growers (Table 6-2, Table 5-3 case c). This result was unexpected. It could be explained 

through the qualitative analysis. During the interviews, it appeared that heads of villages and 

their assistants were reluctant to plant eucalypts because they were concerned about^he ‘bad’ 

reputation of eucalypts (because of earlier protests against them, Chapter Four) and fear that 

their decision could have been disapproved of by some villagers and could have started 

negative rumours about their judgement. Arguments caused by eucalypts were rarely reported. 

However, in one village, the eucalypt trees of the head of village were reported to have 

‘destroyed’ the cassava of his neighbour. The neighbour got angry but could not do anything. 

During the qualitative data collection, it was also clear that smallholders thought highly of the 

head of their village, brought questions to him/her, and took his/her opinion and decisions into 

account to make their own decision.

6.2.9 Hypothesis L2: Smallholders are more likely to adopt eucalypts if it will 

strengthen their claims to ownership of the land.

When controlled for the region, tree growers generally perceived their land tenure to be more 

secure than non-tree growers did (Table 6-2, Table 5-3 case c). In addition, there was no 

significant difference in the proportion of tree growers and non-tree growers holding a land 

tenure certificate (Table 6-1).

Over 90 per cent of smallholders (577 out of 632) had a certificate of ownership or lifetime 

usufruct from the Land Reform Project105 and they generally had good land tenure security 

(mean was 4.2 on a scale of 1 to 5). For those who did not have a land tenure certificate, it 

implied that they could grow anything, and they could give the land to their children but they 

could not sell it. In addition, most smallholders who did not have a land tenure certificate still 

considered their tenure as secure. People in a village could have secure tenure even without 

any papers or maps, if everyone else knew and agreed which parcel of land belonged to 

whom.106

105 Fifteen per cent of smallholders (95 out of 632) had land from the Land Reform Project and having 
land from Land Reform Project was not statistically significant in univariate logistic regression with the 
adoption of eucalypt tree farming.
106 Parcellation was not an issue in the areas surveyed.
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The qualitative analysis revealed that, in a few of the cases where a land tenure certificate was 

absent, part of the land was established with eucalypts. However, during the qualitative data 

collection, the reason for ‘claiming for official documentation of their land tenure’, which 

could explain the quantitative result, was never cited by smallholders during the interviews or 

focus groups. Another explanation could be that smallholders would have liked to sell this land 

because the soil was poor. As they did not have any land tenure certificate, they could not sell 

the land so they chose to grow eucalypts on it (well suited to poor soil).

The reasons for insecure land tenure were investigated (Table 6-7). The most common reason 

was that the smallholders’ land tenure certificate was not in their name yet. For instance, they 

may have inherited the land without official documents, or their parents are old and are letting 

them cultivate the land. In this latter case, the predominant role of the parents was an 

impediment to the adoption of eucalypt tree farming: children wanted to grow eucalypts but 

the land belonged to their parents who did not want to grow eucalypts (even only in paddy- 

bund plantations). The other reasons cited was that smallholders had borrowed against the 

land, and there was, therefore, a risk that the BAAC would claim the land if they did not repay 

the loan.

Table 6-7. Primary reasons for insecurity of land ownership
Percentage 

of non
tree

growers 
(n = 171)

Percentage 
of tree 

growers 
(n = 461)

Smallholders’ land tenure certificate is not in their name yet 
(heritage) 11 8

Smallholders borrowed against their land 4 1
Source: Author’s calculations.

6.2.10 Hypothesis L3: Some smallholders adopt eucalypts as a wav of 

realising saving.

During the qualitative data collection, eucalypt tree farming was reported being adopted for 

reasons other than selling wood and especially to develop an asset to transfer to children. 

Qualitative results on the reasons for growing eucalypt trees included that they are: ‘good for 

savings’, ‘assets not for sale but for my children’, and ‘a life insurance for children’ (especially 

for old smallholders). However, the number of smallholders who cited this reasons was limited 

(five were recorded) and therefore there was not enough evidence to support the hypothesis. 

This hypothesis received an additional indication from the inclusion of the variable ‘age’ in the 

quantitative analysis. There was no significant difference in age between tree growers and non

tree growers (Table 6-1). In conclusion, there was insufficient evidence to support this 

hypothesis.
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6.2.11 Summary of results and model to predict adoption of tree growing

Table 6-8 summarises the findings. Five out of the eight hypotheses were supported by the 

results. Qualitative analysis explained or suggested possible explanations to why each of the 

other three hypotheses was not supported. The perception of eucalypts’ impact on 

neighbouring crops was not tested quantitatively but its importance was revealed by the 

qualitative analysis (Hypothesis D3).

Table 6-8. Summary of the results relevant to each hypothesis on the adoption of tree 
growing_______________________________________________________________________
Hypotheses Results
El: Smallholders with land that is more suitable for eucalypts relative to other 
crops or trees are more likely to adopt eucalypts.

X

Dl: Favourable perceptions of the attributes of eucalypt tree growing increase its 
adoption by smallholders. In particular, attributes include compatibility with past 
experiences, trialability and observability.

X

D2: Homophilous communication about eucalypt tree growing enhances adoption 
of eucalypt tree farming.

X

D3: Favourable perception of the social norm for eucalypt tree growing enhances 
its adoption.

X

D4: Higher levels of perceived knowledge and richer data collection on eucalypt 
tree growing enhance adoption of tree growing.

X

LI: The mix of livelihood resources and, in particular, better education, lower 
dependence on land as a source of income, greater social capital, less household 
labour and lower financial and natural capitals increase adoption of eucalypt tree 
growing.

-3

L2: Smallholders are more likely to adopt eucalypts if it will strengthen their claims 
to ownership of the land.

-

L3: Some smallholders adopt eucalypts as a way of realising saving. -

Notes:
x: Results supported the hypothesis 
-: Results did not support the hypothesis
a: The only part of the hypothesis that was supported was the positive influence of having less 
household labour available on adoption of eucalypt tree growing._________________________

We built a comprehensive logistical regression model to predict the adoption of tree growing. 

In the model containing the full set of variables, there were redundancies as evidenced by 

many variables not being significant. For model selection, we applied a stepwise regression 

procedure using a penalised likelihood criterion to select best models. In Table 6-9, we show 

the final model after application of the stepwise regression procedure. The final model 

contains 15 variables of the original 30 variables only, and all of these are significant at the p- 

0.10 level. The final model has an R-squared of 0.4196, which means that almost half of the 

variation in the trends of adoption could be explained through the set of explanatory variables. 

Testing the overall significance of the model using a Chi-squared test, the model is highly 

significant. The evaluation of the model statistics provided us with confidence in the
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robustness and the reliability of the model as shown in Table 6-9, that is, the model presented 

could be used in order to predict adoption.

The other terms tested but not contained in the model could still be useful for analysing the 

trends of adoption, and that is why we addressed them in our discussion of Tables 6-1 and 6-2. 

The fact that they are not contained in the model is due to correlation with other factors. Where 

the goal is to predict adoption with a minimum set of variables, they would not be included in 

the model; but it can be nonetheless useful to examine their influence on adoption at an 

individual level.

These results showed that all three theories were required to predict adoption of tree growing. 

In the best model, the concepts that were needed to predict adoption (at least one of the 

variables operationalising these concepts was needed) were innovation attributes, 

communication channels, social system, stages of the innovation-decision process, natural 

capital and livelihood strategies. We conclude that in order to accurately predict patterns of 

adoption of tree growing, the decision making needs to be analysed as holistically as the 

theoretical framework that underlined our analysis suggested. This finding reconfirmed the 

theoretical approach taken in this research. Implications of these findings are further discussed 

in Chapter Seven.
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Table 6-9. Stepwise logistic regression of adoption of eucalypt tree farming (including 
initially all 30 variables)_________________________________________________________

Explanatory variable Odds Ratio Standard
Error

z p-value

Total land owned 1.030 0.009 3.92 0.000***
Percentage of sandy soil 4.372 1.534 4.20 0.000***
Region Kamphaeng phet 9.290 3.537 5.85 0.000***
Region Chachoengsao 68.091 50.546 5.69 0.000***
Number of sources of information on 
eucalypt tree farming

1.951 0.346 3.77 0.000***

Use and success of trial of eucalypt tree 
farming

3.501 1.101 3.99 0.000***

Profit from eucalypt tree farming 
compared to alternatives crops

1.566 0.185 3.80 0.000***

Head of village or assistant 0.125 0.061 -4.28 0.000***
Tree growing experience 2.256 0.554 3.31 0.001***
Frequency of discussions about eucalypt 
tree growing with neighbours, family or 
friends

1.913 0.400 3.10 0.002***

Interest after direct observation of eucalypt 
plantations

1.356 0.168 2.46 0.014**

Education 0.660 0.128 -2.14 0.032**
Perceived price security 1.510 0.291 2.13 0.033**
Number of middlemen known 0.935 .0316 -1.99 0.047**
Hired labour in the year prior to the 
adoption decision

1.703 0.450 1.81 0.070*

Number of obs = 555; LR chi2( 15) = 275.83; Prob > chi2 = 0.0000; Log likelihood = -
190.79556; Pseudo R2 = 0.4196
Note: *** p<0.01; ** p<0.05; * p<0.10
Source: Author’s calculations.

6.3 Hypotheses about contracts vs. independent growing

6.3.1 Characteristics of adopters and non-adopters of contracts for tree 

growing and regression analysis parameters

The sample data suggested several differences between the characteristics of contracted and 

independent tree growers (Table 6-10). These results are explained in the following sections to 

discuss the individual hypothesis.
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Table 6-10. Mean characteristics of sampled independent tree growers and contract tree 
growers for variable assessed in the quantitative survey, and significance of differences

Mean for Mean for
independent contract

Explanatory variable Unit tree tree P value
growers growers

(n=  169) (n = 292)
Total land owned rai 28.5 30.3 0.328
Percentage of sandy soil per cent 49% 41% 0.054*
Area planted with eucalypts rai 11.1 10.9 0.770
Total income baht/month 10,315 10,475 0.336

scale from 1 3.3 3.7 0.000***
Perceived yield security to 5

scale from 1 3.5 3.6 0.008***
Perceived price security to 5
Having previously lived in a plantation area 
(other than this one): grow ers who h a d a per cent 33% 31% 0.718
Knowledge about eucalypt tree farming scale from 

to 5
1

2.54 2.46 0.692
Tree-farming experience: experienced
grow ersa per cent 55% 28% 0.000***
Number of sources of information on 
eucalypt tree farming

number 0.9 1.1 0.002***

Experience of contract farming for other 
crops: experienced grow ers a per cent 6% 8% 0.431

Perceived quality of local roads scale from 
to 5

1 3.0 3.2 0.034**

Education 2.2 2.2 0.473
Rotation planned years 3.7 4.0 0.001***
Frequency of company visits scale from 

to 3
1 1.3 1.8 0.000***

Trust in the company for wood scale from 1 3.5 a n 0.000***
measurement to 5
Perceived price of wood received by 
contract tree growers compared to 
independent ones: growers who think
contract price is h ig h era

per cent 23% 77% 0.000***

Villagers’ opinion about the company scale from 
to 5

1 3.4 3.7 0.000***
Supply of preferred plants: growers who 
preferred the company’s3 per cent 55% 97% 0.000***

Number of sources of information on the number n a n o 0.000***
written contract document u.y

Number of sources of income number 2.0 1.9 0.131
Holding a land tenure certificate: tree 
grow ers who ho ld  o n ea

per cent 86% 89% 0.304

scale from 1 4.1 4.3 0.030**
Land tenure security to 5
Number of middlemen known number 4.4 1.8 0.000***
Number of companies known number 1.2 1.0 0.180
Number of observations = 417
Note: All differences were tested using rank-sum test (for the non-normal continuous and 
categorical variables) except when otherwise mentioned.
a Proportions calculated from binary variables were tested with a chi-square test on 
contingency tables.
*** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.
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We introduced the regional differences as a control variable and re-examined the quantitative 

differences using a logistic regression analysis. The dependent variable was set as equal to one 

if smallholders were adopters of contracts for tree fanning and zero if they were non-adopters. 

Thirteen of the 25 variables tested were significant in multiple logistic models (Table 6-11). 

Eleven variables were statistically different between tree growing and non-tree growing 

populations at the p<0.01 level were: Area planted with eucalypt, Perceived yield security, 

Number o f sources o f information on eucalypt tree farming, Experience o f contract farming for  

other crops, Frequency o f company visits, Trust in the company for wood measurement, Price 

o f wood received by contract tree growers compared to independent ones, Villagers’ opinion 

about the company, Supply o f preferred plants, Number o f sources o f information on the 

written contract document, Number o f middlemen known. Two variables differed significantly 

at the p<0.05 level: Total land owned and Knowledge about eucalypt tree farming. There was 

no significant difference between tree growing and non-tree growing populations in terms of: 

Percentage o f sandy soil, Total income, Perceived price security, Having previously lived in a 

plantation area, Perceived quality o f local roads, Education, Rotation planned, Number o f 

sources o f income, Holding a land tenure certificate, Land tenure security, Number o f 

companies known. Within the significant variables, the coefficients of three of them had an 

unexpected sign: Perceived yield security, Knowledge about eucalypt tree farming, Number o f 

sources o f information on eucalypt tree farming. These three variables were expected to have a 

negative influence on adoption of contracts for tree growing but their coefficient in the logistic 

regressions were positive.

The significance levels of differences between adopters and non-adopters change between 

Table 6-10 and Table 6-11 in 11 out of 26 cases. The changes occur in two ways. Firstly, there 

are cases where carrying out the simple comparison of means did not detect a significant 

difference, but controlling for the region did (Table 5-3 case c). Secondly, there are also cases 

where for the simple comparison of means differences were significant, but are no longer when 

also controlled for the region (Table 5-3 case b). For instance, there was no overall difference 

in knowledge about eucalypt tree growing prior to the decision to adopt or reject contracts 

between contracted and independent tree growers (Table 6-10) but, when controlled for the 

region, contract tree growers generally had more prior knowledge about eucalypt tree growing 

(Table 5-3 case c). The reasons why these changes occur when we introduce regional dummy 

variables in the model were presented in Section 6.2.1.
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Table 6-11. Coefficients of a series of logistic regression models of adoption of contracts 
for eucalypt tree farming on its drivers_____________________________________________

Explanatory variable Coefficient Standard
Error

T ratio P value

Total land owned .0126455 .0056808 2.23 0.026**
Percentage of sandy soil .2193153 .3071053 0.71 0.475
Total income 6.80e-06 8.79e-06 0.77 0.439
Area planted with eucalypts .0253807 .0085092 2.98 0.003***
Perceived yield security .5144046 .1764925 2.91 0.004***
Perceived price security -.1654498 .1827765 -0.91 0.365
Having previously lived in a plantation .2592694 -0.56
area a -.1451664 0.576
Knowledge about eucalypt tree farming .2115821 .1074995 1.97 0.049**
Tree-farming experience (scale 1-3) -.193983 .1951665 -0.99 0.320
Number of sources of information on .3471985 .132866 2.61 0.009***
eucalypt tree farming
Experience of contract farming for other 1.146232 .4339992 2.64 0.008***
crops a
Perceived quality of local roads .1229283 .1381249 0.89 0.373
Education .1173188 .1851695 0.63 0.526
Rotation planned .2237056 .1458222 1.53 0.125
Frequency of company visits 1.387107 .2215322 6.26 0.000***
Trust in the company for wood 1.127252 .227414 4.96 0.000***
measurement
Price of wood received by contract tree 1.696407 .332654 5.10 0.000***
growers compared to independent ones a
Villagers’ opinion about the company .553161 .2217779 2.49 0.013***
Supply of preferred plants a 3.124438 .4260709 7.33 0.000***
Number of sources of information on the .9314021 .1758364 5.30 0.000***
written contract document
Number of sources of income -.2027855 .1339764 -1.51 0.130
Holding a land tenure certificate a . -.1391068 .392275 -0.35 0.723
Land tenure security .1037254 .157028 0.66 0.509
Number of middlemen known -.0974006 .0364846 -2.67 0.008***
Number of companies known .1636182 .1651328 0.99 0.322
Number of observations — 417______________________________________________________
Notes: All multiple regressions contain also the regions as independent variables (coefficients 
not shown) to test for the significance of other drivers when controlling for the region. 
a Dummy variable.
*** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.

In the following sections, we discuss each hypothesis in turn. As we will see, there is 

supporting evidence that all three categories of factors—factors that are purely economic, 

factors that affect diffusion of innovations, and factors to do with livelihoods more broadly— 

are important.

6.3.2 Hypothesis E3: Contracts for tree farming are adopted if they are the 

most profitable option for the household.

This hypothesis was reformulated as related to impact: Adopters are earning higher profits 

from the tree farming contracts than they otherwise would.
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Results presented here are those for block planting.10 Results for the first harvest were 

analysed separately from results for the subsequent harvests because the yield was likely to 

decrease significantly between the first and second harvests from the same stumps and 

therefore profit from tree farming could not be compared across rotations.

The NPV from eucalypt tree farming in block planting was compared between the two groups 

of independent and contract tree growers. The sample of block planting tree growers, for 

which the data were complete, included 56 independent tree growers and 55 contract tree 

growers. Costs included in the calculation of the NPV were: land preparation (baht per rai), 

plants (baht per plant), number of plants used per rai (number per rai), fertiliser and of 

herbicide (baht per rai), weeding (baht per rai), logging (felling of eucalypts, cutting the felled 

trees into logs, loading them on truck) (baht per tonne) and transporting wood (baht per tonne) 

when applicable (Table 6-12). Benefits included revenue from last harvest of eucalypts (baht 

per rai) and profit from intercropping (cash income) as identified by Maille (1991).

Table 6-12. Costs and benefits included in the calculation of NPV______________________
NPV - [(+intercrop revenue) - costs])/!.!] + [-costs2* l . l2l + [(wood revenuer - costsr)* l.lrl 
r = rotation (years) (mean is 3.4 years)
intercrop revenue] = from intercrop sold (cultivated during first year only) (only 4 out of 39 
tree growers had an intercrop during the first rotation, and 11 out of 75 for subsequent rotation) 
costs] = land preparation + plant (unit cost of plant*tree plantation density) + planting 
costS2 = fertiliser + herbicide + weeding + pruning
costs,. = harvesting + transport______________________________________________________

Based on a median test of NPV (first rotation in block planting, excluding benefits from 

intercropping), we could not confirm that contract tree growers achieve more profit from tree 

growing than independent ones (Table 6-13): there was no significant difference between 

NPVs for contracted and independent tree growers. In addition, there are large variations in 

NPVs within each group. Such variations in NPVs from tree farming have previously been 

observed, in South Africa for example, and are caused by differences between tree growers in 

rotation length and management practices (Mayers et al., 2001). The lowest NPVs 

corresponded to cases where tree growers had harvested two year-old trees. The discrepancy 

between mean and median NPV is explained by the large variation in maximum NPVs 

generated by the presence of a few very profitable plantations.

It is not possible to be certain that an increase in sample size would have been sufficient to 

detect a significant difference between the two groups. The large variations observed are likely 

to be due not just to real differences in profitability, but also in part to the difficulties in

107 Results for paddy-bund and boundary planting are presented in an appendix because most block
planting tree growers could give infonnation on costs and benefits per rai whereas paddy-bund and 
boundary tree growers could only give this infonnation per tree.
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collecting accurate data. For instance, some tree growers answered questions about fertiliser 

and herbicide use in terms of bags or bottles, and some gave the amount used per rai, while 

others referred to the total area under eucalypts.

The NPVs were estimated under three different discount rates (6, 10 and 14%). The discount 

rate used did not have a strong influence on the NPV of eucalypt tree farming for contracted 

and independent tree growers. As the conclusions are not sensitive to the choice of discount 

rate, the 10% discount rate was used for all subsequent analyses.

Table 6-13. NPV (baht/rai) of eucalypt tree farming in block for contracted and 
independent tree growers (first rotation only) at a 10% discount rate__________________

Contract tree growers Independent tree growers
First rotation a
Mean NPV 3,467.4 4,115.1
Standard deviation 2,104.6 3,024.1
Median NPV 3,130.3 3,062.9
Minimum NPV 435.5 314.0
Maximum NPV 7,985.4 10,578.0
Subsequent rotationsb
Mean NPV 3,874.2 3,262.7
Standard deviation 3,671.7 3,364.2
Median NPV 2,597.1 2,213.6
Minimum NPV 307.3 159.8
Maximum NPV 16,582.3 14,321.7
a n = 22 contract tree growers and 17 independent tree growers 
b n = 34 contract tree growers and 38 independent tree growers 
Notes: Mean density was 270 plants per rai.
The distribution of the NPVs was tested using a chi-squared test for normality. The Null 
hypothesis of a normal distribution was rejected. The difference between the two groups was 
tested using a Wilcoxon rank-sum test and was not statistically significant at a ten per cent 
level (Appendix A-9).
Source: Author’s calculations.

We calculated mean and standard deviation for each of the major and minor components of the 

costs and benefits included in the NPV calculation, separated out for contracted and 

independent tree growers separately (plantations in block planting, first rotation only). Means 

and standard deviation are presented in Table 6-14.
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Table 6-14. Mean characteristics for the costs and benefits used in the calculation of NPV 
for the sample, block planting first rotation only____________________________________

Contract tree Independent tree
growers growers
(n -2 4 ) (n = 18)

Price/un Std. Std.
it Mean Dev. Mean Dev.

1. Revenue
- Revenue from intercrop (year 1 only) baht/rai 0 0 1066.7 3429.
(only 4 independent growers 3
intercropped)
- estimated wood yielda t/rai 9.8 6.3 7.4 5.2

- Revenue from wood baht/rai 6,819.
1 3,775.4 5,405.2 3,657.

0
2. Investment Cost
2.1 Planting and Maintenance
Labour costs
- Land preparation (year 1 only) baht/rai 201.9 91.6 217.2 152.2
- Planting (year 1 only) baht/rai 26.6 70.7 83.6 164.2
- Weeding labour (year 2 only) baht/rai 9.7 34.3 25.7 82.6
- Pruning (year 2 only) 
Non-labour costs

baht/rai 9.2 31.2 0 0

- Plant b (year 1 only) (n = 161) baht/rai 492.7 382.7 517.6 441.5
- Fertiliser (year 2 only) baht/rai 293.0 770.9 202.2 243.6
- Herbicide (year 2 only)
2.2 Harvesting and transport1-

baht/rai 53.7 142.5 82.8 127.1

- eucalypts (final year only) when 
delivered to the mill gate or to a 
company’s delivery centre

baht/t 600

a Yield was estimated using the revenue and average prices: 1,100 baht/t c eucalypt wood price 
when delivered to the mill gate or to a company’s delivery centre and 600 baht/t eucalypt wood 
price when sold as stumpage. Wood prices paid per tonne were collected from the most 
knowledgeable tree growers especially because most tree growers who sold as stumpage did 
not know their yield and wood price paid per tonne.
b Including seedlings, tissue culture and rooted cutting plants. The mean cost in block planting 
first rotation only is much higher because subsequent rotations are natural regeneration of the 
plants from the first rotation. 
c Only for the wood not sold as stumpage.
Note: Average density was 270 plants per rai.
Source: Author’s calculations.

Sensitivity analysis on the differences in NPVs

In order to explore the driving factors behind differences in NPVs between the groups, we 

used the tools of a sensitivity analysis. In doing so, we used the calculation of the NPV for 

contract tree growers as a starting point and we successively modified each one of the costs 

and benefits individually while keeping all the others unchanged. The change consisted in 

replacing the mean of this factor for contract tree growth with the mean from the dataset on 

independent tree growers. Each time, we recorded the new mean NPV and its change in 

percentage compared to the benchmark NPV. These percentages of change are presented in 

Figure 6-3. The analysis allowed identifying those cost and benefit components that triggered
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large changes in the NPV and that thus arguably had large effects on the differences between 

groups.

The analysis of cost and benefit components and their effects concluded that the principal 

sources of variations in estimated NPVs were the revenue from wood and the revenue from 

intercropping. Interestingly, the effects in varying the two factors were opposite in direction 

and to a similar magnitude. We believe that this is the reason for which the NPV was not 

significantly different between contracted and independent tree growers: the two effects of 

revenue from wood and revenue from intercropping cancel each other out. Next, we explore 

further the effects of intercropping and wood revenues.

Figure 6-3. Sensitivity analysis of the NPV for block planting (first rotation only): 
percentage of change of adopters’ NPV____________________________________________

Transport cost 
Revenue from wood 

Rotation length 
Fertilising cost 
Weeding cost 

Pruning cost 
Planting cost 

Land preparation cost 
Herbicide cost 
Fertiliser cost 

Revenue from intercrop 
Cost of plants

Sensitivity of NPV

-30% -20% -10% 0% 10% 20% 30%

Checking back to our sample, we realised that among the sample of independent farmers there 

were four cases of intercropping (with cassava and corn),'08 while there were no cases among 

the sample of those contracted. This could have created a sampling bias because in actuality 

there was no reason to presume that independent growers would intercrop more than contract 

tree growers. We therefore re-tested when excluding the benefits from intercropping, but even 

then, the median test for difference in NPV was still not significant. Consequently, we 

conclude that the possible sampling bias from unequal distribution of intercropping between 

groups does not overly skew the results.

Variations in the revenue from wood were investigated in order to answer the question: ‘Do 

contract tree growers achieve higher revenue from the sale of their wood?’ Based on the results

l0X The use of intercrops is widely promoted by the companies as well as by previous studies because 
intercrops provide an opportunity to plantation owners to earn money both from primary crops and 
intercrops (Thaiutsa, 2002). However, intercropping is low either because tree growers have no time to 
cultivate sugarcane or cassava as intercrop or because they did not know how to cultivate eucalypts with 
intercrops (Research interviews with Phoenix Pulp and Paper, 2009) (Thaiutsa, 2002).
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of a t-test (Appendix A-10), there was no significant difference in revenue from wood between 

contracted and independent tree growers.

Unfortunately, it was not possible to further explore the individual components of revenues 

and the volume output and unit-prices paid. This was because the sample was too small, with 

full data only available for 14 tree growers while all the others sold their wood as stumpage 

and were unable to provide information on the yield and price per tonne.

The analysis of the data collected from growers who had already harvested trees (impact 

sample) showed that the price of wood received by the surveyed tree growers is lower than the 

1,200 baht per tonne anticipated by the company because of three major reasons: (i) Sixty- 

seven per cent of the surveyed tree growers (107 out of 160) sold their wood as stumpage for 

600 baht per tonne. Selling at a company’s delivery centre is a more profitable marketing 

option: harvest and transport to a company’s delivery centre cost an average of 206 baht per 

tonne109 while they generate an average increase in price of wood received of 500 baht per 

tonne. The result—that smallholders do not deliver to the depot even though they could earn 

more by doing so—demonstrates that profit is therefore not the only factor that determines 

their choices.

Growers who had already harvested trees (impact sample) were not asked about their 

satisfaction with the profit made but with the price of wood received. A larger proportion of 

independent tree growers were satisfied with the price of wood received (Table 6-15). We 

conclude that contracts were not beneficial in terms of price paid.

Table 6-15. Percentage of contracted and independent tree growers satisfied with the 
price of wood received___________________________________________________________

Percentage of 
contract tree

Percentage of 
independent tree

Percentage 
of all tree

growers 
(n -  82)

growers 
(n = 81)

growers 
( n -  163)

Tree growers satisfied with the 
price of wood received ** 62.2 76.5 69.3

Note: *** p<0.01; ** p<0.05; * p<0.10
Difference between the two groups tested using chi-square test on contingency tables (p = 
0.047).
Source: Author’s calculations.

109 Average costs o f harvest and transport to the mill gate were also lower for surveyed tree growers than 
anticipated by the company.
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6.3.3 Hypothesis E4: Tree growers who feel that the quality of roads near their

farm is not good enough to transport wood easily are less likely to adopt 

contracts.

Contract tree growers generally perceived that the quality of their roads was better (Table 6- 

10), but there was no significant difference once region is controlled for (Table 6-11). The 

positive correlation in Table 6-10 is thus the result of spurious correlation and is meaningless 

(Table 5-3 case b). Nor did the qualitative analysis provide strong evidence in favour of the 

hypothesis. It simply showed that most independent tree growers planned to sell their wood 

standing to a middleman while contract tree growers often are committed to deliver the wood 

to the company. Eighteen per cent of independent tree growers declared they were an 

independent tree grower for the convenience of having middlemen come whenever they want 

to the farm and buy wood as stumpage (Table 6-16). There are two advantages to this: (i) 

independent tree growers can obtain money faster in case of emergency, and (ii) independent 

tree growers need to organise neither the harvest nor the transport. However, a disadvantage of 

selling as stumpage to middlemen was the lower profit; some tree growers wanted to harvest 

themselves to increase their profit. The companies usually provide the service of coming and 

harvesting for contract tree growers but this result demonstrated that most tree growers are not 

aware of this possibility. In addition, contract tree growers located near the mill can sell to any 

middlemen as stumpage because the company is certain the wood will be delivered to their 

mill.

Data collected from growers who had already harvested trees (impact sample) allowed us to 

assess this finding in light of the impacts of contracts on the marketing strategy chosen by tree 

growers. Data from the impact sample showed that, as it was expected, a higher proportion of 

contract tree growers delivered the wood to the mill gate or to a company’s delivery centre 

(statistically significant at a one per cent level, Table 6-16). Most independent tree growers 

and also some contract tree growers sold as stumpage to a middleman (or to the company in 

the cases of a few contract tree growers) who came to the farm, harvested the trees and took 

the wood away. For them, selling to a middleman was easier than harvesting themselves 

because they had no truck, no labour and no expertise to harvest. An independent tree grower 

reported she had always sold her eucalypts to middlemen who came from other provinces or 

districts. She had never contacted a middleman first but middlemen always came to talk to her 

about buying her wood. Another tree grower reported, ‘The middleman can take the eucalypts 

to the company instead of me’ (#50). Contract tree growers tend to deliver the wood to the 

company themselves. The company recommends tree growers who can afford it to deliver the 

wood themselves in order to increase their profit. These results both contrast, for contract tree 

growers, and are consistent, for independent tree growers, with those of a previous study in the 

Chachoengsao area, in 1990 and 1992, which found tree growers were selling as stumpage. 
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Harvests were principally clear felling (whole plot) at age four or a diameter of four inches 

(Makarabhirom, 1994). The price per rai depended on the number of trees, their sizes and 

trunk quality. Buyers were in charge of the whole logging process, were giving tree growers 

half of the payment before harvesting and the other half when half of the trees had been 

harvested (Makarabhirom, 1994). Makarabhirom (1994) also found that tree growers had 

limited knowledge of wood marketing.

Table 6-16. Buyers of the wood from contracted and independent tree growers

Percentage 
of contract 

tree
growers 
(n -  82)

Percentage
of

independent
tree

growers 
(n = 80)

p-value of chi- 
square tests on 

contingency 
tables

Percentage 
of all tree 
growers 
(n = 162)

Delivered to the mill gate 26.8 1.2 0.000*** 14.2
Delivered to a company’s delivery 24.4 6.2 0.001*** 15.4
centre
Sold as stumpage 43.9 88.7 0.000*** 66.0
Sold to a neighbour or a friend 3.7 1.2 0.323 2.5
Sold to another company 1.2 2.5 0.546 1.8
Source: Author’s calculations.

Data collected from growers who had already harvested trees (impact sample) allowed us to 

assess the correlation between the quality of the roads and the adoption of contracts, in light of 

the impacts of contracts on the marketing strategy chosen by tree growers. The impact results 

confirmed that a larger proportion of contract tree growers delivered to the mill gate and to a 

company’s delivery centre. However, there was no evidence of the importance of the quality of 

the roads near tree growers’ farms (to transport wood) to the adoption of contracts.

6.3.4 Hypothesis E5: Contracts insure against price risk but involve some loss 

of flexibility; therefore they are more likely to be adopted when there is 

greater perceived uncertainty about prices.

The first part of the hypothesis was informed by evidence from the impact data on whether 

contracts were beneficial in terms of price and how growers perceive the flexibility.

Hypothesis E5 was tested using the variables: total land owned, total monthly income, number 

o f sources o f income. This hypothesis received additional evidence from the inclusion of the 

variable perceived price risk.

Impacts of contracts on price

As explained in Section 6.3.2, data on wood prices paid to tree growers was insufficient

because two-thirds of them sold as stumpage and did not know the price per tonne. However,
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the qualitative analysis revealed that there was no reason for one of the two groups to receive 

higher prices than the other group. At the time of the survey, wood market prices in Thailand 

were higher than the fixed minimum guaranteed price so all growers were paid at market 

prices and the same middlemen buy wood from the two groups. Prices paid at the mill gate to 

contracted and independent tree growers are similar. Between 1990 and 2008,"° the market 

price of wood has been higher than the guaranteed fixed minimum price of contracts and 

therefore all tree growers have been paid the same price."1 Analysis of impact data (collected 

from growers who had already harvested trees) has shown that a larger proportion of 

independent tree growers were satisfied with the price of wood received (Table 6-15). The 

great advantage of trees is that they can be kept until market forces are favourable (as distinct 

from rubber, sugarcane and many other agricultural options). Time affects returns but 

flexibility should work in the adopters’ favour, unless they are desperate to sell. An 

independent tree grower reported: ‘Now the price of eucalypt wood is low so I will not cut it 

now. I will wait for a better price’ (#88).

The above results have shown that, thanks to the characteristics of the market for eucalypt 

wood in Thailand at the time of the decision to adopt or reject contracts (survey undertaken in 

2008), contracted and independent tree growers obtain similar wood prices. Therefore, 

contracts were not beneficial in terms of wood price and had little impact on livelihood 

security through the price security that they provide.

Loss of flexibility

Firstly, answers to an open-ended question of the household survey confirmed that contracts 

involve some loss of flexibility. Forty-two per cent of independent tree growers declared 

preferring to be free to sell to anyone or not wanting to be tied into a contractual arrangement 

(Table 6-17). They would often explain that they wanted to be free to do what they wanted in 

regards to the management and marketing of the wood. One tree grower even said: T do not 

want to become an employee’ (#30).

110 Eucalypt wood prices have decreased in 2009 and growers contracted by Advance Agro and Siam 
Forestry (the two companies that guarantee a fixed minimum price) have received a higher price than 
they would have otherwise (if they had been independent tree growers).
111 Contracting companies pay market price to their members when this price is higher than the 
guaranteed fixed minimum price.
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Table 6-17. Ranking of reasons cited by independent tree growers for not adopting a 
contract_______________________________________________________________________

Percentage of
Motivation independent tree
_______________________________________________________________ growers (n = 161)
Prefer to be free to sell to anyone anytime/do not want to be forced- 42
controlled/tight.
Feel their area under eucalypts is too small to enter into a contractual 20
arrangement
Feel being independent is easier/more convenient (a middleman can 18
arrange everything from harvesting to selling)3
Feel they can obtain higher price outside contract 17
Did not know the details of the contract or were not approached by the 10
company
Plan to keep the wood for their own use 5
See no interest in the contract, the contract is not worthwhile (the 2
company would not assist them)____________________________________________________
Source: Author’s calculations.
3 Based on qualitative analysis, easiness/convenience of selling as stumpage includes the 
absence of financial requirement (as opposed to having to anticipate payment of wood for 
harvest and transport to the mill).___________________________________________________

Extent of land owned, total income and number of sources of income

When controlled for the region, contract tree growers generally owned larger areas of land 

(Table 6-11, Table 5-3 case c). There was no significant difference in total income and number 

of sources of income between contracted and independent tree growers (Tables 6-10 and 6-11). 

None of these quantitative results supported the hypothesis. However, the qualitative analysis 

provided an explanation as to why the hypothesis was not supported.

(1) The positive correlation between total extent of land owned and adoption of contracts was 

due to the existence of economies of scale. Tree growers who would enter into a contractual 

agreement would have to hire a car (if they did not own one) to drive to the mill or one of the 

company extension centres to pick up the plants;112 some growers said that it was cheaper to 

buy in this province113 because petrol was very expensive, or that they would if they had a car, 

others said they could wait for others to share a car rental to go there and others that a friend 

went and took the orders from the others. Unlike the price of wood, which was compensated 

for the distance from the farm to the mill, the price of plants was not.114 During the qualitative 

data collection, a frequent reflection was that tree growers did not adopt the contract because 

they were not ‘involved’ in eucalypt tree farming. The involvement was perceived through 

several aspects: (i) whether eucalypt tree farming was a main source of income or only 

additional, (ii) the area dedicated to eucalypt tree farming. Both aspects were related. Tree

112 This ‘hidden cost’ was not included in the NPV analysis because of lack of data.
113 There were also local travelling stores that were selling plants within the village itself.
114 Further research should test whether the distance to the company nursery or extension centre is 
negatively correlated with adoption of contracts.
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growers indicated the role of expected income from eucalypts by saying that they did not 

expect much from eucalypt tree farming so they did not feel the need to be contract growers. In 

this case, driving to the company mill to buy eucalypt plants was perceived to not be worth it 

because the area to be planted with eucalypt trees was too small. In relation to the area of land 

dedicated to eucalypts, tree growers surveyed had from 50 trees to 100 rai of eucalypts, the 

mean was 0.7 hectare (11 rai), and 86 per cent of eucalypt tree growers surveyed grew less 

than 3.2 hectares of eucalypts. Twenty per cent of independent tree growers reported that their 

area under eucalypts did not seem large enough to adopt a contract (Table 6-17). They did not 

adopt a contract because they had only a limited area under eucalypts (even though in 

Thailand, companies do not require a minimal area of trees to be planted). During the focus 

groups, while the idea of independent tree growers was often associated with having only a 

small area of land under eucalypts, the idea of contract tree growers was associated with 

having larger areas of eucalypts. Having a larger area makes it worthwhile to adopt a contract. 

Larger-scale tree growers valued the benefits of the contract more because plants and technical 

advice were even more necessary. We conducted a quantitative test of the correlation between 

the area of eucalypts planted and the adoption of contracts. These variables were correlated: 

when controlled for the region, contract tree growers had generally planted a larger area of 

eucalypts (Table 6-11). These quantitative and qualitative results supported the importance of 

economies of scale in contract adoption.

In addition, the qualitative analysis revealed that tree growers who owned larger areas of land 

were also more likely to own more physical capital, especially a car or a truck, which they 

could use to travel to buy the eucalypt plants at the company and later transport the wood to 

the mill gate. They were also more likely to have better connections to other tree growers 

which would enable them to be more aware of contracts for tree growing, to share a car with 

other tree growers to travel to buy seedlings at the company and, at the time of harvest, to hire 

a truck and a driver more easily, and possibly at a lower price.

(2) The absence of significant difference in financial capital between contracted and 

independent tree growers can be explained by the existence of two effects that cancel each 

other out (as in the case of Hypothesis LI on financial capital). On one hand, poorer tree 

growers might have been more likely to adopt a contract to reduce risks but, on the other hand, 

they faced more financial obstacles. Tree growers who would enter into a contractual 

agreement would have to anticipate the money for harvesting and transporting the wood to the 

mill (because most of them did not know that the company offered the service of coming to the 

farm and harvesting). The three schemes do not require that contract tree growers deliver the 

wood to the mill gate: tree growers can also transport the wood to a company’s delivery centre 

or ask the company to go and harvest. However, most tree growers did not know they could do 

this. Therefore they thought contracted tree growers had to either hire somebody (or several
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persons) to harvest the wood and transport or do it (or part of it) themselves (for which they 

may need to hire a truck or have their own). They also knew that independent growers could 

sell their wood standing to a middleman, which did not require spending any money at the time 

of harvest and implied an immediate payment. This difference between contracted and 

independent tree growing was likely to lead to a stronger contract adoption rate amongst 

wealthier growers (who can afford to spend money on harvesting and transporting the wood, 

probably expecting a higher return from the sale by doing it this way). These mistaken beliefs 

stopped poorer growers from adopting. Poorer growers were more likely to need money from 

selling their wood as soon as possible or be less able to spend on hiring someone to harvest, 

transport and deliver to the company. These financial constraints induced by contracts were 

reported during the qualitative data collection: tree growers said they were afraid that they 

could not comply with the contract conditions. In addition, if they remained independent, they 

felt they could get money faster in case of emergency (because middlemen come and buy as 

stumpage).

Perceived price risk

Contract tree growers generally perceived prices to be more secure (Table 6-10). There was no 

significant difference once region is controlled for (Table 6-11). The positive correlation in 

Table 6-10 is thus the result of spurious correlation and is meaningless (Table 5-3 case b).

Based on the different arguments (especially the positive correlation between total land owned 

and contract adoption), this hypothesis was not supported and this result could be explained by 

additional financial constraints in contracts and the existence of economies of scale in contract 

adoption.

6.3.5 Hypothesis E6: The risk of getting poor plants induces tree growers to adopt 

contracts.

This hypothesis was reformulated as related to impact: There are fewer problems with the 

establishment of the plantation caused by the poor quality of plants for contract tree growers.

It was also informed through the inclusion of two variables supply source o f preferred plants 

(whether growers prefer the plants sold by the company than those sold by other sources) and 

perceived yield risk.

Impacts of contracts on the quality of the planting material

Two problems related to the quality of the planting material could be detected: (i) problems 

with the establishment of the plantation and (ii) problems with the mature plantation caused by 

fungus.
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(i) Contracted and independent tree growers had similar problems with the establishment of the 

plantation (Table 6-18). However, a larger proportion of independent tree growers encountered 

problems with the establishment, but there was no significant difference in the probability of 

having a problem with the establishment of the plantation caused by poor quality plants 

between contracted and independent tree growers (Table 6-18).

(ii) A statistically significant larger proportion of contract tree growers had problems of fungus 

(Table 6-18 and chi-square test on contingency tables in Appendix A-6). This was explained 

by the result that a greater proportion of contract tree growers used tissue culture plants (65.6 

per cent of contract tree growers versus 38.6 per cent of independent tree growers), which are 

more vulnerable to fungal pathogens (Table 6-19). The narrow genetic base of E. 

camaldulensis planted in Thailand is said to be the main cause of leaf and shoot blight caused 

by Cryptosporiopsis eucalypti, the most widespread fungal pathogen (Thaiutsa, 2002). A 

previous study from Thaiutsa (2002) found that one-third of the eucalypts are susceptible to 

Cryptosporiopsis eucalypti and growth rate is always affected. This implies that technical risks 

are higher for tree growers using tissue culture or rooted cutting plants. The analysis of the 

type of plants used has revealed that a greater proportion of contract tree growers than 

independent ones used these plants. Technical assistance cannot help to resolve problems due 

to fungus.115 The sources of technical problems were further explored (Appendix A-12) and it 

was found that a lower proportion of contract tree growers used herbicide. This could also 

explain why they generally had more problems with fungus.

In addition, during in-depth interviews, tissue culture and rooted cuttings were generally 

reported to achieve higher yield for the first rotation, but to be riskier. Some contract tree 

growers complained about the quality of plants sold by Advance Agro, because plants had an 

unhealthy regrowth at the second rotation. However, some tree growers also complained about 

problems they had with the first harvest: the yield was bad because many trees died and rooted 

cuttings were damaged by wind or rain.

115 However, this result refers to cuttings bought at least three years ago (because the tree growers 
surveyed for impacts have already harvested the eucalypts). The company’s staff and tree growers 
reported that the clonal material currently used has already been improved and that the current risks of 
fungal infection are not as high as assessed in the research (Research Interviews, 2008).
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Table 6-18. Technical problems encountered by contracted and independent tree growers 
and specific help received________________________________________________________

Difference
Number Number between the

of of two groups
contract independ tested with

tree ent tree chi-square
growers growers tests on
(n = 82) (n = 81) contingency

tables
ADVICE RECEIVED
Number of tree growers who received general or 57 32 0.000***
specific technical advice (all sources included)
Specific assistance received for problems with plantation establishment
none 9 15 0.184
from a neighbour or a friend 0 1 0.313
from the company 2 0 0.157
Specific assistance received for problems with mature plantation (among tree growers who at
least had one problem with the plantation)b
none 48 61 0.003***
from a neighbour or a friend 3 4 0.729
from the company 8 1 0.013**
TECHNICAL PROBLEMS ENCOUNTERED
Number of tree growers satisfied with plants a 63 65 0.304
Number of tree growers who had a problem with the 22 33 0.060*
establishment of the plantation b
Number of tree growers who had a problem with the 13 19 0.222
establishment of the plantation caused by poor
quality plants b
Origin of this problem (among those who had a problem with establishment)
poor quality plants 7 9 0.581
saline soil 3 5 0.457
insufficient water/rain 1 1 0.937
Problems with the mature plantation
insect (worm, beetle) 27 28 0.825
fungus, quality of soil 25 12 0.017**
weather shocks 8 8 0.979
fire 27 37 0.002***
wood stolen 15 11 0.411
a n = 82 contracted, 78 independent
b n = 62 contract tree growers and 64 independent tree growers who at least had one problem 
with the plantation
Differences between groups were tested using chi-square tests on contingency tables.
*** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.

195



Table 6-19. Type of plants used among contracted and independent tree growers
Percentage of Percentage of Percentage
contract tree independent tree of all tree

growers growers growers
(n = 61) IIc (n = 118)

Block plantation'1
seedlings* 19.7 35.1 27.1
tissue culture plants*** 65.6 38.6 52.5
rooted cutting plants 14.7 26.3 20.3
Paddy-bund and boundary plantationb
seedlings 27.8 9.1 17.5
tissue culture plants 11.1 13.6 12.5
rooted cutting plants 61.1 77.3 70.0
a n = 61 contract tree growers and 57 independent tree growers 
b n = 18 contract tree growers and 22 independent tree growers 
*** p<0.01; ** p<0.05; * p<0.10
Differences between groups were tested using a chi-square test on contingency tables. 
Source: Author’s calculations.

This section has established that (i) there was no significant difference in the probability of 

having a problem with the establishment of the plantation caused by poor quality plants 

between contracted and independent tree growers (Table 6-18) and (ii) contracts increased 

risks of fungal attack associated with the use of clonal material. These results clearly did not 

support the hypothesis.

Supply of preferred plants

A larger proportion of contract tree growers than independent ones preferred the plants 

supplied by the contracting company than any other source (Tables 6-10 and 6-11). The 

reasons that contract tree growers cited for adopting contracts were recorded, and they are 

presented in Table 6-20. This open-ended question of the household survey showed that 70 per 

cent of contract tree growers adopted a contract for the provision of the plants (among other 

reasons).

Table 6-20. Ranking of reasons cited by contract tree growers for adopting the contract 
for growing eucalypts____________________________________________________________

Motivation Percentage of contract tree growers 
___________ (n = 292)___________

Market security
Provision of better quality, free or cheaper 
plants
Provision of technical advice
Price security_____________________________

73
70

69
62

Note: These results are calculated from answers to household survey, open-ended question 
Q.45. Percentages add to more than 100 because the questions were opened and respondents 
were encouraged to give more than one reason.
Source: Author’s calculations.
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In most cases, contract growers had access to supplied plants at lower prices and, sometimes, 

they even had access to clones that they could not purchase on the open market."6 Frequently 

tree growers preferred plants from one source (for example, a private tree nursery) to another 

(for example, Advance Agro) because one source was cheaper or more convenient and 

sometimes better quality. The primary reasons explaining the preference of one source of 

supplied plants over another are reported in Table 6-21. Tree growers who preferred plants 

supplied by sources other than the company were less interested (if not totally disinterested) in 

being a contract grower: ‘Now I think the price of plants from the company is very expensive. 

So I have to buy the cheap plants from another place’ (#320). One reason for being 

independent was because tree growers thought that the plants supplied by the company were 

very expensive (three baht each) when they could find cheaper ones (0.60 baht each) from 

other sources. Being independent, they were free to buy any plants supplied by any sources.

Table 6-21. Primary reasons cited for the preference of the place to source eucalypt 
plants_________________________________________________________________________
Independent tree growers (n = 169) Contract tree growers (n = 292)
Better quality Better quality
Cheaper Only source to buy them that is known
Convenience (delivered to the village) Free
Only source to buy them that is known Cheaper
Free Convenience (delivered to the village)
Source: Author’s calculations.

A large proportion of tree growers were signing the contract only to have access to the 

company’s plants (whether they were free, cheaper or better quality). Signing the contract was 

compulsory to be given or to buy these cheaper or better quality plants. Many contract tree 

growers reported that they would still grow eucalypts if plants were not free, but they would 

not have adopted a contract. For example, they would still grow eucalypts because they 

‘should try because the land cannot grow anything else’ (for example #500, 608). However, if 

they had to pay for the seedlings, they would not buy them from the company but from other 

nurseries because they were cheaper elsewhere or there was a place closer (for example, 

because the company was too far from their village and petrol was very expensive). One tree 

grower even reported that he was independent because he went to the company but waited too 

long in line to buy plants, so he left. However, some tree growers reported that they would still 

be contract growers if seedlings were not free (for example, for market security and better 

price than other buyers, like Advance Agro). Tree growers who wished to source their plants 

from the company usually needed to go to the mill or one of the company’s extension centres. 

A major constraint to this was the distance and, sometimes, the lack of transport. The distance 

and the lack of vehicle also seemed to constrain the adoption of the contract in relation to the 

commitment to go and sell the wood at the company mill or delivery centres. This was

116 It is the case for Advance Agro that sells specific eucalypt clones only to members.
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perceived as a major expense for tree growers who usually did not own a truck. A reason to be 

independent was, therefore, that the company was too far, and the expense of going to the 

company to receive plants was too high. Tree growers with no transport could not go to the 

company to collect free seedlings. This was usually expressed through statements like: ‘We 

have to drive to Kamphaeng phet to buy seedlings’ (focus group #1 in a village located at 50 

km from Siam Forestry in Kamphaeng phet), and the same constraint was reported in other 

regions (for example, in a village located 27 km from Phoenix Pulp and Paper). A possible 

solution that was not reported to have been used was to wait for others to share the expense of 

renting transport to go there. A solution that was actually used was to order from somebody 

who was going there with their own vehicle.

This sub-section has established that some tree growers would contract to access better quality 

and cheaper plants (Table 6-21). Based on the impact data, we investigate whether contracts 

were beneficial in terms of the cost of the plants. Details of the analysis are presented in 

Appendix A-l l .  There was no significant difference in prices paid for eucalypt plants by 

contracted and independent tree growers. In the light of the previous results that 70 per cent of 

contract tree growers reported that they adopted a contract to access better quality or cheaper 

plants (Table 6-21), we can infer that contracts give access to clonal material that is sold at a 

lower price to contract farmers than to independent ones. However, a larger proportion of 

independent growers used seedlings (which are cheaper than clonal material) rather than 

vegetative cuttings (Table 6-19). These findings explain why there was no observed difference 

in price paid for plants between contracted and independent growers.

Perceived yield risk

Contract tree growers generally perceived that eucalypt yield was less risky (Tables 6-10 and 

6-11). This result contradicted the hypothesis but could be explained by a misunderstanding in 

the time reference of the question. The question was asked in relation to the time prior to the 

decision to adopt or reject contracts, but if contract growers answered about their current 

perceptions, they would have been more likely to perceive that eucalypt yield was less risky 

(because of the security of contracts in terms of provision of technical advice).

In conclusion, the analysis of impact data (collected from growers who had already harvested 

trees) demonstrated that the plants supplied to contract farmers were not actually beneficial in 

reducing production risks and, in some cases, were riskier. This result did not support the 

hypothesis. Further investigation showed that there was no significant difference in prices paid 

for the plants by contracted and independent growers. In addition, the source of preferred 

plants was correlated with adoption of contracts and one of the reasons tree growers adopted a 

contract was access to plants. Based on these findings, we could infer that tree growers’
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perceptions of the profitability of a company’s plants were not justified, based on results 

derived from the impact data (collected from growers who had already harvested trees).

6.3.6 Hypothesis E7: Tree growers who already know several potential buyers, 

relative to other tree growers in their area, are less likely to adopt a 

contract.

Contract tree growers generally know fewer middlemen who buy eucalypt wood than do 

independent growers (Tables 6-10 and 6-11). There was no statistically significant difference 

in the number of companies known between contract tree growers and independent ones 

(Tables 6-10 and 6-11). The negative correlation between the number of middlemen known 

and the adoption of contracts supported the hypothesis indicating that market security could be 

a major motive for adopting a contract. The lack of significant difference in the number of 

companies known could be explained by two contrasting effects: (i) tree growers who know at 

least one company are more likely to adopt a contract, while (ii) contracting companies 

represent the bulk of the companies known and tree growers who know two or more 

companies are more likely to remain independent.

In the household survey, seventy-three per cent of contract tree growers (Table 6-20) cited 

market security as a key reason for adoption of contracts, supporting the quantitative results. 

Contract tree growers described the contracted activity as ‘comfortable’. This comfort was 

principally attributed to market security. In the four regions surveyed, there were some 

differences in the market composition, principally the presence or absence of many private 

nurseries, middlemen and competitor companies. Unlike the contract tree growers, who highly 

valued the provision of plants and technical advice, two per cent of independent tree growers 

saw no advantage in contracts (Table 6-17). The qualitative analysis suggests that they must 

have been located in a village where access to cheap and good quality plants was easy or 

where the competition between companies was strong (Section 4.4). Indeed, there was no case 

where tree growers had been approached by two companies and where they chose to be 

contracted by one company over the other. When tree growers had this choice of companies, 

they usually stayed independent in order to sell to the best offer (for example, some areas of 

North-east Thailand). In some villages, most tree growers were independent because there was 

a high market demand. Tree growers, therefore, preferred to be independent because they 

could sell to anyone without being committed to sell to a specific buyer. Many buyers came to 

buy their wood, and tree growers were free and able to negotiate the price. The independent 

activity of eucalypt tree farming was, therefore, attributed to higher profit. In cases where tree 

growers did not know the company, they found that the middlemen offered a good price. In

cases where tree growers were able to compare the prices paid by the middlemen to the prices
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paid by the company, two points of view were encountered. Some tree growers thought that 

the middlemen offered better prices. They thought it was because the middlemen owned trucks 

and they do not have to repay their credit to the BAAC every month. However, most tree 

growers thought that the contracted activity offers competitive prices because the company had 

better prices than the middlemen offered.

During the qualitative data collection, when asked to whom else contract tree growers could 

have sold their wood, some did not understand the conditional form and replied that they had 

to sell to the company anyway. However, 56.1 per cent of them reported they could have sold 

to a middleman. Although this category of respondent includes those who sold to a middleman 

and who did not understand the question, it is still higher than the 43.9 per cent of contract tree 

growers who sold to a middleman. Therefore, some tree growers have a choice of buyers: they 

can sell to the company or to a middleman. Previous literature on contract farming has pointed 

out the strength of the system of middlemen in Thailand (Manarungsan and Suwanjindar, 

1992). Smallholders usually become middlemen when they own a truck that allows them to 

buy all sorts of produce at the farm gate and deliver it to the mill gate or other marketplace. 

The construction of new roads facilitates the work of middlemen and, when competition 

between them is high, smallholders have more selling options and costs of shifting from one 

buyer to another decrease (Manarungsan and Suwanjindar, 1992).

Six per cent of contract tree growers also reported they could have sold to a neighbour or 

another company. A few contract tree growers reported that being contracted does not benefit 

them in terms of market security because it is possible to sell to the other company or to a 

middleman and obtain a good price, because the price of eucalypt wood that the company 

offers was decreasing. Benefits of contracts were more significant for tree growers who did not 

have the ability to market otherwise. Approximately one-third of contract tree growers could 

only sell to the company. However, they can also sell their wood to the company if they were 

not contract growers (because currently companies always need to buy more wood).

These quantitative results on adoption of contracts supported the hypothesis and gave evidence 

in support of the importance of social capital in the adoption of contracts for tree growing: tree 

growers who were well connected to other buyers (both other companies and middlemen) were 

less likely to adopt contracts for tree farming. The following sub-section explores whether the 

importance of market security in contract adoption is justified based on results derived from 

the impact data, for instance, whether contracts actually enhance market security.

Impacts of contracts on market security

The qualitative results derived from the impact data show that contracts for tree farming did 

not significantly increase adopters’ livelihood security by guaranteeing the market because
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most contract tree growers also knew other buyers. This finding is context-specific: (i) 

marketing of eucalypt wood in Thailand does not generate any threat to livelihood security 

because of a high wood demand and a strong system of middlemen and, (ii) in cases of market 

risks, other contracts in other countries might be enforceable by farmers. The difference in the 

results from the adoption and the impact data on contracts is explained by the fact that contract 

tree growers, by the time they have harvested at least once (as they were surveyed for 

impacts), knew other potential buyers. However, the study of contract adoption shows that at 

the time of adoption, they knew fewer buyers than independent tree growers did. We can infer 

from these findings that, although market security is one of the main reasons to adopt contracts 

for tree growing in Thailand, it reflects perceptions—of fear of marketing risks and lack of 

knowledge at the time of contract adoption—rather than an actual difficulty for tree growers in 

marketing the wood at the time of harvest.

In conclusion, market security was a reason for adopting contracts, but more to make tree 

growers feel confident than because wood marketing was particularly difficult. The 

comparison between contract adoption factors and impacts allowed for an understanding of the 

role of perception of security in the decision to adopt or reject contracts.

6.3.7 Hypothesis D5: Favourable perceptions of the attributes of contracts for 

tree growing increase their adoption by smallholders. In particular, 

attributes include relative advantage, compatibility with past 

experiences, complexity and trialability.

Relative advantage of contracts for tree farming: Perceived price obtained by 

contract tree growers compared to independent ones

Firstly, this section investigates the correlation between the perceived price and adoption of 

contracts for tree growing. Secondly, results from the impact data allow the comparison 

between these contract ‘adoption’ perceptions (before harvest) and ‘impact’ perceptions on the 

price growers received when they sold their wood, in the cases of both contracted and 

independent tree growers.

A larger proportion of contract tree farmers than independent growers perceived that the price 

they would obtain at harvest was higher than that received by independent growers. This result 

was supported by the qualitative analysis, especially because of the responses of independent 

tree growers to an open-ended question about their reasons not to adopt a contract: one of their 

key reasons was that they felt that they could obtain a higher wood price on the open market 

(Table 6-17). In addition, 15 per cent of independent tree growers reported that they would 

adopt a contract if the company increased their wood prices (Table 6-27).
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Although tree growers’ perceptions of the profit made under contract were positively 

correlated with contract adoption, these perceptions were not justified based on results from 

the impact data: there was no significant difference in NPV between contracted and 

independent tree growers (Hypothesis E3). The results did not support Hypothesis E6: there 

was no evidence that contracts were the most profitable option for the household. It could be 

that tree growers entered into a contractual agreement with the expectation of higher benefits 

and they will never realise that they would have made the same profit outside contract.

Relative advantage of contracts for tree farming: Tree growers’ experience

Indicators of experience included: Having lived in a plantation area, being knowledgeable 

about eucalypt tree growing, having grown eucalypts in the past and having received 

information on tree farming from many different sources. Results are detailed below.

A higher proportion of contracted tree growers than independent growers were shown not to 

have any experience of tree farming (including fruit, rubber and eucalypt trees grown in the 

past ten years) (Table 6-10). There was no significant difference once region is controlled for 

(Table 6-11). The correlation in Table 6-10 is thus the result of spurious correlation and is 

meaningless (Table 5-3 case b). This result did not support the hypothesis.

There was no significant difference between contracted and independent tree growers as to 

whether they had previously lived in a plantation area (Tables 6-10 and 6-11).

Contract tree growers had generally received more information about eucalypt tree growing 

than independent ones (Tables 6-10 and 6-11). The number of sources on information on 

eucalypt tree farming was correlated with the number of sources of information on the written 

contract document (determination coefficient is 0.54), and the number of sources of 

information on the written contract document was strongly correlated with the adoption of 

contracts for tree growing.

When controlled for the region, contract tree growers generally knew more about eucalypt tree 

farming than independent ones (Table 6-11, Table 5-3 case c). This result was unexpected but 

could be explained. In the case of perceptions prior to the contract adoption decision, tree 

growers who did not understand the question well were likely to answer about their current 

knowledge. This could have biased the results. For instance, contract tree growers would have 

been more likely to know more about eucalypt tree growing after adoption of contracts than 

prior to the contract adoption decision because the contractual arrangements include the 

provision of technical advice.

The quantitative results did not support the hypothesis that experience negatively influences 

adoption of contracts.
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In the household survey, contract tree growers were asked why they adopted a contract for 

growing eucalypts. Sixty-nine per cent of them reported that they wanted to receive technical 

advice (Table 6-20). Although the qualitative data confirmed that the access to technical 

advice (for example, how to prepare the soil, how to determine the price) was a key reason to 

adopt the contract, the impact of having tree-farming experience on adoption of contracts was 

never clearly identified by tree growers.

Relative advantage: Impacts of contracts on access to technical advice

The hypothesis on relative advantage was reformulated as related to impact: Contract growers 

receive more technical advice and they have fewer problems with the mature plantation.

A larger proportion of contract tree growers received technical advice on tree farming and 

assistance with specific problems that affected their mature plantation (Table 6-18). The 

majority of them found this advice either useful or very useful (Table 6-22), and that its quality 

compared well to the quality of advice provided by other sources (Table 6-23).

Table 6-22. Appreciation of usefulness of the technical advice provided by the 
contracting company____________________________________________________________

Not at all Very little Little Quite a lot A lot
Percentage of contract tree  ̂  ̂ j  ̂ 3
growers (n = 57) 54.4 15.8

Source: Author’s calculations.

Table 6-23. Appreciation of usefulness of the technical advice provided 
contracting company compared to other source that provided advice

by the

Much worse Worse Same Better Much better
Percentage of contract tree growers 4.8 14.2 52.4
(n -  32)

23.8 4.8

Source: Author’s calculations.

Fifty per cent of independent tree growers thought that their eucalypt plantation could have 

benefited from technical advice from the company. They thought this for several reasons:

they perceived the company as an expert who had more information on eucalypt tree farming 

than they had;

they could share knowledge about how to farm eucalypts;

they reported that the company can analyse the soil better than they and could therefore advise 

them on the right type of plants for different soil types in order to make their trees grow faster 

and produce a better yield; and

they thought that technical advice on silvicultural operations from the company can improve 

the quality of the wood. In addition to growing techniques, the company could also advise on 

harvesting methods and provide information about prices.
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The other half of the independent tree growers thought that their eucalypt plantation would not 

have benefited from technical advice from the company. They explained that they can grow 

eucalypts well by themselves. Some of them justified this view with successful experience of 

eucalypt tree farming ‘My eucalypts have grown well without technical advice from anyone 

for ten years’ (#42). Others thought that the advice from the company was good for the 

smallholders who grow lots of eucalypts. They were not interested in farming eucalypts as a 

main activity; they were only growing them on the paddy-bunds. In addition, some 

independent tree growers reported that the company did not well understand the problems that 

all the smallholders had in relation to the soil conditions in their local area. Therefore, the 

company could give them what it considered to be the right advice and the plants that the 

company recommends do not grow well. Finally, an independent tree grower reported that the 

advice from the company always makes him lose lots of money. For example, the company 

told him to use the machines from the company for preparing the land instead of his labourers.

Although 70 per cent of contract tree growers received technical advice from the contracting 

company and most were satisfied with this advice (Table 6-24), some complaints were raised 

during in-depth interviews. Some contract tree growers reported that, after the initial visit to 

encourage them to grow eucalypts and give some initial advice (for example, on how to 

fertilise the soil), the company’s extension agent never visited them again, and did not assist 

them with the eucalypt plantation. They reported that the company did not respond to their 

requests for assistance (for example, for weeding, or free fertiliser, or machines to plough, or 

for new information about the price of eucalypts, and technical advice and training to grow 

eucalypts), and one of them who went to the company offices to ask for this assistance was 

advised that the company did not have the budget for this. Contract tree growers who reported 

these responses said they were disappointed after becoming contract tree growers because the 

company did not fulfil the expectation of technical assistance that it had raised.

Table 6-24. Sources that had delivered technical advice on eucalypt tree farming to 
contracted and independent tree growers__________________________________________

Percentage of 
contract tree 

growers 
(n -  32)

Percentage of 
independent tree 

growers 
(n = 45)

Company 70.0 31.1
Neighbours 45.2 31.1
Village meeting 19.3 11.1
Government - 15.5
Other company 16.1 -
Farmers’ association 12.0 6.7
Other grower contracted by the company 6.4 4.4
Source: Author’s calculations.
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Relative advantage: Impacts of contracts on technical problems encountered

Contract tree growers bear technical risks such as establishment, fire and disease. A larger 

proportion of independent tree growers had specific problems with the mature plantation and 

especially with fires on their plantations (Table 6-18). One independent tree grower reported 

that he stopped growing eucalypts because the fire destroyed the plantation and he had to sell 

the remaining eucalypts to a middleman at a low price. During the qualitative data collection, 

smallholders identified a causal link between the lower weeding/pruning and higher loss due to 

fire. This was further investigated based on the results from the impact data (Appendix A-12). 

Quantitative results supported this explanation by showing that a larger proportion of 

independent tree growers did not hire a professional to prune the plantation.

These results did not support the hypothesis. However, they confirm that (1) one of the main 

reasons for adopting contracts is the provision of technical advice and; (2) contract tree 

growers received more technical advice and had less technical problems with their plantation. 

It also means that the perceived relative advantage of contract growing depends on the 

perceived benefit of good technical advice. This also revealed that eucalypt tree growing is 

complex for smallholders: they did not know how to grow eucalypts and they needed good 

quality information to adopt them, especially because they needed skills to grow eucalypts 

well. This result provided strong evidence in support of diffusion of innovation theory and in 

particular the importance of the compatibility and complexity of an innovation.

Compatibility of contracts with tree growers’ previous experience with other 

contract crops

The concept of compatibility was operationalised with a variable representing experience with 

other contract crops. Controlled for the region, a larger proportion of contract tree growers had 

previous experience with other contract crops than independent tree growers (Table 6-11). 

During the qualitative data collection, this issue was mentioned by a tree grower who wanted 

to remain independent because he had prior experience with contract farming for sugarcane 

and did not like it; he did not want to pay a fine for selling his production to a competitor again 

(contract tree growers who did not sell to the company incurred a fine). However, this issue 

was typically difficult to identify with qualitative data collection because of the very low 

adoption of contracts for other crops among the smallholders surveyed: only 7.3% of the tree 

growers surveyed had been contracted previously.117 These quantitative and qualitative results 

indicated that previous experience with contract crops was important. This result supported the

117 The result that 92.7% of tree growers have never been contract farmers (for any crop) before supports 
the use of diffusion of innovation theory to analyse adoption of contracts for tree growing.
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theory that contract tree growing is more likely to be adopted if it is compatible with past 

experiences.

Complexity of contracts for tree farming

There was no significant difference in education between contracted and independent tree 

growers (Tables 6-10 and 6-11). Although the potential influence of education was not 

reported during the qualitative data collection, the understanding of the written contract 

document did not seem high, as many contract tree growers admitted having signed the 

contract without carefully reading it, or only partially reading it, and they could not remember 

its details. Only 70 per cent of the contract tree growers had seen the contract document, and 

12 per cent of them found it difficult to understand (Table 6-25). The remaining 30 per cent 

had given their identification and land tenure certificate to the company’s extension agent or 

the village head. The reason why contract tree growers have not seen the contract document is 

either that they have given their identification and land tenure certificate to the company’s 

extension agent or the village head and have been automatically considered as contracted 

farmers by the company, or they have an area less than ten rai under contract with Phoenix 

Pulp and Paper (Phoenix Pulp and Paper does not require signing a contract document for 

areas under ten rai because smaller contract tree growers used to complain that too many 

documents were needed to contract).

Table 6-25. Difficulty of understanding the contract document by contract tree growers
Very
difficult

Difficult Neutral Easy Very easy

Percentage of contract tree 
growers (n = 159) 0 12% 44% 43% 1%

Source: Author’s calculations.

This quantitative result did not support the hypothesis. As only 70% of the contract tree 

growers had seen the contract document, the complexity of this document is unlikely to be 

relevant in the decision to adopt or reject contracts. This issue was not raised during qualitative 

data collection. In conclusion, there is no evidence in support of the negative influence of 

complexity on the adoption of contracts for tree growing.

Trialability of contracts for tree farming

Eucalypts were widely reported to take too long/longer to grow than alternative crops. 

Eucalypts take about three or four years to grow to harvest while one can harvest alternative 

crops one to three times per year. Eucalypt farming, therefore, makes the planning of family 

expenses more difficult. Rather than focusing on the fact that eucalypts take too long, some 

tree growers tend to have a different view of eucalypts; they think that eucalypts grow faster 

than other trees (focus groups #23, 24).

206



Contract tree growers had generally planned a longer rotation for their eucalypt plantation than 

independent ones (Table 6-10). However, there was no significant difference once region is 

controlled for (Table 6-11). The positive correlation in Table 6-10 is thus the result of spurious 

correlation and is meaningless (Table 5-3 case b). The result did not support the hypothesis. 

During the qualitative data collection, independent tree growers justified their choice of being 

independent by the lack of trialability of contracts for tree growing. This lack of trialability 

came from having contractual commitments (which included the length of the rotation together 

with the selection of the buyer): (i) contracted tree growers were not able to choose when they 

harvest and therefore could not always sell wood when they did not have money because they 

had to wait to reach the length of rotation required by the contract; (ii) contracted tree growers 

were not able to sell to a middleman1 ls who was not selling the wood back to the company 

(contract tree growers who did not sell to the company incurred a fine, which was often not 

enforced, but many did not know that). In conclusion, some tree growers did not adopt the 

contract because they did not want to be controlled by anyone and they were afraid that they 

would not be able to comply with the contract conditions, and they did not want to pay a fine.

Trialability; Rotation length planned versus followed

Companies recommend waiting five years before the first harvest and three or four years for 

subsequent rotations.119 The results from the impact data, presented in Table 6-26, show that 

there was no significant difference between the rotation length followed by contract tree 

growers and the one followed by independent tree growers. There was no evidence that 

contracts for tree farming decrease adopters’ flexibility in accessing revenue from tree farming 

by imposing a minimum rotation length. The qualitative analysis supported this result because 

contract tree growers were still able to market their wood if they harvested earlier than the 

rotation length recommended in the guidelines from the company. Some tree growers reported 

that they harvested after two years because the soil is quite good. One contract tree grower 

said: ‘The Company still buys the eucalypt trees that have not fully grown up’ (#12).

In addition, contract tree growers were asked what would have happened if they had sold the 

wood to somebody else. A large majority (64.6 per cent) of them reported that the company 

would have done nothing, 24.0 per cent reported that the company would have fined them (as 

mentioned in their contract), 10.1 per cent thought that the company would not have known 

and 1.3 per cent thought the company would have blacklisted them. The issue of enforcement

llx Tree growers often preferred selling their wood to middlemen because they did not have to harvest 
and transport the wood themselves or because the company had higher purchase standards (that is, tree 
diameter).
119 A previous study used a Monte Carlo simulation model to estimate optimal rotation length of 
Eucalyptus camaldulensis plantations in Thailand. Koogsom and Munn (2003) found that eight or nine 
years was optimal, depending on discount rate used, and that this result did not vary with risk tolerance 
levels ((Koogsom and Munn, 2003).
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of the contract has been raised in previous studies of contract farming. A case study of contract 

dairy and rubber farming in Indonesia pointed out the lack of liability (Singh Dillon, 1992). 

Because contracts have little legality, neither of the parties can enforce them (Singh Dillon, 

1992). This explains why a few contract tree growers (most tree growers do not know that the 

company cannot enforce the contract) feel little compulsion to obey the terms of the contract 

and do whatever is best for them. In addition, situations of oversupply of wood and a market 

price lower than the fixed minimum price have not been found in the survey. However, based 

on the qualitative analysis, it seems most likely that contract tree growers would not be able to 

enforce the contract in such cases.

Additional information derived from the impact data was that tree growers did not follow the 

rotation they had planned. As presented in Table 6-26, contract tree growers had planned to 

harvest after 4.0 years and independent tree growers after 3.7 years (the difference between the 

two groups was statistically significant). On average, they waited only 3.4 years (Table 6-26). 

The fact that all tree growers have harvested earlier than planned shows that they were 

suffering from credit constraints. They all harvested earlier than planned and earlier than 

recommended by the company.

In conclusion, the results did not support the hypothesis. The results derived from the impact 

data demonstrated that there was no significant difference in rotation length under or outside 

contract.

Table 6-26. Rotations length followed by contracted and independent tree growers

Contract tree growers Independent tree 
growers

First rotation3
Mean rotation length (years) 3 5 3 2
Mean for all tree growers = 3.4
Minimum rotation length (years) 2.5 2
Maximum rotation length (years) 7 5
Subsequent rotationsb
Mean rotation length (years) 3.2 3.1
Minimum rotation length (years) 2 1
Maximum rotation length (years) 5 5
All rotationsc
Mean rotation length (years) 3.3 3.1
a n = 28 contract tree growers and 18 independent tree growers 
b n = 35 contract tree growers and 40 independent tree growers 
c n = 63 contract tree growers and 58 independent tree growers
Note: For first rotation and all rotations, the difference between the two groups was tested 
using a Wilcoxon rank-sum test and was not statistically significant at a ten per cent level.
For subsequent rotations, distribution was normal and difference between the two groups was 
tested using a t-test and was not significant.
Source: Author’s calculations.
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6.3.8 Hypothesis D6: Tree growers who have been directly visited by the

company and trust the company are more likely to adopt a contract.

This hypothesis was informed by two variables: frequency o f the company’s visits and trust for  

wood measurement. Contract tree growers were generally visited more frequently by the 

company’s extension agent in the year prior to the contract adoption decision and their levels 

of trust were significantly higher (Tables 6-10 and 6-11).

The potential motivations of independent tree growers cited for changing their opinion about 

not adopting contracts for eucalypt tree farming were also recorded (Table 6-27). For 11 per 

cent of independent tree growers, the company would have to visit them to encourage them to 

adopt a contract. The strong correlation between the frequency of company’s visits and the 

adoption of contracts was also reported during the qualitative data collection. Smallholders 

always considered the frequency of these visits too low. They wanted more opportunities to 

meet the company’s extension agents, and they wanted to ask questions or ask for plants. 

Television advertisements to promote new plants showed an impact on tree growers who 

reported that they preferred the plants supplied by a company (for example, because they grow 

faster) after seeing the advertisement on television. As described in Section 4.3.6.6, many 

contract tree growers have signed the contract through the head of their village without ever 

meeting the company. The quality of the extension work was often criticised because of the 

lack of information about the contract. In addition, 11 per cent of independent tree growers 

would adopt a contract if they were approached by the company and shown the contract 

document (Table 6-27).

Table 6-27. Ranking of potential reasons cited for changing opinion on not adopting the 
contract_______________________________________________________________________

Percentage of
Potential motivation independent tree

_____________________________________________________________ growers (n = 156)
Independent tree growers would adopt a contract for eucalypt tree
farming:______________________________________________________________
Never 44
If the company gives better wood price 15
If the company comes to explain the contract to them, and if they 11
show them the contract document
If tree growers had more land under eucalypts 8
If the company gives them credit/financial support 8
If the company guarantees the price 6
If the company gives them free seedlings 6
If the company gives them technical advice 4
If the company gives them land to grow more eucalypts______________________3_
Source: Author’s calculations based on open-ended question Q.70 of the household survey.
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The strong correlation between the level of trust in the company for wood measurements and 

the adoption of contracts for tree growing was also confirmed by the qualitative analysis. Tree 

growers who have a higher level of trust in the company for measuring the wood accurately 

are more likely to adopt a contract. The qualitative analysis gave a better understanding of 

issues involved in extension. Companies use local connections to promote eucalypt tree 

farming to the villages. They employ local staff from different areas around the company in 

order to ensure a large coverage and a high level of trust through membership in the same 

village or district. Tree growers surveyed declared they had adopted a contract because a 

relative worked for the company. Contract adoption depended on way the company’s agent 

behaved: tree growers reported that they adopted the contract with this company because it 

was friendlier than other companies. Tree growers expected the truth about eucalypt tree 

growing from the company (whether eucalypts affect neighbouring crops), and they thought 

that the truth would come out eventually. Most tree growers trusted the company. They said: 

‘The Company has done nothing bad to us yet’ (focus group #21). No holdup120 situations 

were found. As there was no price variation across tree growers and no variation of the fixed 

minimum price over time (Chapter Three), tree growers had a good idea of what they were 

getting into, by talking to other farmers before they adopt a contract (that does not apply to the 

new mill).121 The possibility of holdup was also reduced by the presence of competitors 

(middlemen). In a few cases, tree growers chose to be independent because they were afraid 

that the company might cheat them. In the cases where smallholders could not read or write, 

trust was all the more important. The importance of the trust was also pointed out for 

alternative buyers: some tree growers lacked trust in middlemen.

Quantitative and qualitative results strongly support this hypothesis, providing evidence in 

support of the importance of the communication channels, and especially interpersonal 

contacts, used to diffuse an innovation like contracts for tree growing. The trust a company had 

built up with tree growers was important, and a sign of the strength of the ties with the 

company. Additional quantitative tests showed that company’s visits did not contribute much 

to explaining the level of trust, but tree growers who had been visited more frequently 

generally had more trust in the company.122

120 The term holdup has been defined in Section 3.2.1 on Contract theory (situations F and G).
121 Hold-up (described in Sections 4.4.4.1 and 5.3.1) usually involves some sort of time-variation: 
reneging on a promised price, or paying less once a lot of people are locked into the crop.
122 Test conducted was OLS (coefficient of determination = 0.025 and p-value = 0.000).
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6.3.9 Hypothesis D7: Favourable perception of the social norm for contracts for

tree growing enhances their adoption.

This hypothesis was informed by two variables: Perceived price of wood received by contract 

tree growers is higher than price of wood received by independent ones and Perceived general 

opinion of all the other villagers about the company.

Contract tree growers generally perceived that the wood price paid to contract growers was 

higher than the prices paid to independent ones (Tables 6-10 and 6-11). Contract tree growers 

were shown to perceive their peers to have a better opinion of the company than independent 

tree growers (Table 6-10). These results supported the hypothesis showing that favourable 

perceptions of others’ opinions matter (because all tree growers are actually paid the same 

price).

The qualitative analysis supported the correlation between villagers’ opinion about the 

company and adoption of contracts. Tree growers talked about the reputation of the contracting 

companies. For example, Phoenix Pulp and Paper was reported to have a bad reputation for 

polluting. In the past, it was accused of chlorine smells, water and air pollution. Conversely, 

Phoenix Pulp and Paper also had a good reputation because it gave free seedlings and hired 

many local people. But a reason to be independent was that the company had the reputation for 

not giving much attention to customers. Another reason was that some farmers felt the 

company did not treat all of them fairly. For example, companies give a special offer to 

smallholders located near the mill who were not yet contracted (Section 4.4). The most 

frequently cited answer to the question ‘What could change your decision and make you a 

contract tree grower?’ asked to independent tree growers was that nothing could change their 

decision (Table 6-27). This answer was usually accompanied by comments related to negative 

opinions of the company.

A key reason for being contracted was that other villagers (often neighbours, and especially 

relatives) were contracted. To a lesser extent, a reason for being an independent tree grower 

was that other villagers were growing trees independently. The advice from their peers, and, 

especially, from the head of the village had a major influence on tree growers’ decisions. The 

importance of peer pressure was also clear when tree growers reported that they would change 

their mind about a contract (or at least reconsider their position) if they had friends who joined 

the company (Table 6-27). For example, tree growers would ask their friends where to buy 

plants, and they would follow their friends’ advice.

Both the quantitative and the qualitative results supported this hypothesis: if the social system 

is strong and positive about contract tree farming, tree growers are more likely to adopt it. 

However, it was not possible to distinguish quantitatively between tree growers who did gain
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more advantage more from contracts (perhaps because of location) and tree growers who had a 

more positive view of the company (difference between measured impact and perceptions).

6.3.10 Hypothesis D8: Tree growers who have collected information on the 

written contract document are more likely to adopt contract tree 

growing.

Contract tree growers had generally collected more information on the written contract 

document than independent ones (Tables 6-10 and 6-11). From the qualitative analysis, there 

was a widespread impression that smallholders did not adopt the contract for eucalypt tree 

farming because they lacked information about it. The influence of information was confirmed 

by an open-ended question in the household survey to which ten per cent of independent tree 

growers responded that they did not adopt a contract because of a lack of information (Table 6- 

17). Some did not even know that there was a contract (even though they knew of the 

company). Many tree growers reported that they wanted to see the written contract document 

or know the exact conditions before making any decision. They also had false impressions: for 

example, they thought they would be fined if they were under contract but did not sell to the 

company (where in reality, contracts are not enforced in this case). Another example was that 

smallholders in the Khon Kaen region wrongly thought that Phoenix Pulp and Paper 

guaranteed the wood price. In addition, nearly all of them did not know that the company 

could come and harvest their trees (which would save them the difficulty of finding a truck to 

rent or somebody to do it).

As for the adoption of eucalypt tree farming, a certain number of tree growers were also in a 

phase of thinking about the adoption of a contract. A smallholder said: ‘The households who 

started planting eucalypts are sure of having return in five years time; those who have not 

started need time to wait and see’ (#494). Some were waiting to see the results of their first 

eucalypt harvest to decide whether to be contracted or independent. They would decide based 

on the income they would receive, what they wanted to do, and what others would do. 

Although the reflection phase was usually linked to a new activity, it was not limited to 

contracts for eucalypts. During the interviews, tree growers also mentioned they were waiting 

to see how well other crops did (for example, oil palm).

The quantitative and qualitative results supported the hypothesis: tree growers who have 

gathered information on the written contract document from many different sources prior to 

the contract adoption decision are more likely to adopt contract tree farming. It gave evidence 

in support of the importance of information collection as one stage of the innovation-decision 

process. The qualitative analysis also showed that there is a progression over time for many 

tree growers, into and then out of contract: one contract farmer reported that he would not

renew his contract because he had been disappointed with the company because of lack of 
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technical advice provided. Two said they would be independent to sell at a higher price to 

another company or a middleman. However, 75 out of the 79 contract growers surveyed on 

impacts (questions 62 and 63 of the questionnaire on impacts) said that they would renew the 

contractual agreement in the future. Their reasons are presented in Table 6-28. These results 

provide additional evidence in support of the importance of the stages of the innovation- 

decision process, and the diffusion theory in general, from this case study of adoption of 

contracts for eucalypt growing.

Table 6-28. Ranking of reasons cited by contract tree growers for staying under a 
contractual agreement in the future_______________________________________________

Reasons for which contract growers would renew 
the agreement in the future

Number of contract 
growers 
(n = 75)

Percentage of 
contract growers 

(%)
Provision of better quality or cheaper plants 21 28
Price security 21 28
Market security 12 16
Provision of free seedlings 10 13
Provision of technical advice 7 9
Trust in the company 1 1
Absence of problem during first contractual 
agreement

1 1

Source: Authors’ calculations based on the impact data (question 63).

6.3.11 Hypothesis L4: Smallholders who have restricted land tenure are more 

likely to adopt a contract in order to claim for official land tenure 

security.

Contract tree growers generally perceived their land tenure to be more secure than independent 

tree growers (Table 6-10). There was no significant difference once region is controlled for 

(Table 6-11). The positive correlation in Table 6-10 is thus the result of spurious correlation 

and is meaningless (Table 5-3 case b). In addition, there was no statistically significant 

difference between the proportion of contract tree growers who held a land tenure certificate 

and the proportion of independent ones (Tables 6-10 and 6-11). In the qualitative survey, tree 

growers never mentioned adopting a contract to claim for official land tenure. However, they 

needed a land tenure certificate or a paper indicating their identity and the location of their 

plots of land, signed by the head of village, to enter into a contractual arrangement. Having 

credible land ownership was a pre-requisite to being contracted, rather than the other way 

around.

6.3.12 Summary of the results and model to predict adoption of contracts

Table 6-29 summarises the findings relevant to the adoption of contracts. Four out of the ten 

hypotheses were supported by the results. Qualitative analysis explained or suggested possible
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explanations to why each of the other six hypotheses was not supported. The implications of 

these results are discussed in Chapter Seven.

Table 6-29. Summary of the results relevant to each hypothesis on the adoption of
contracts for tree growing
Hypotheses Results
E3: Contracts for tree farming are adopted if they are the most profitable option for 
the household.

-

E4: Tree growers who feel that the quality of roads near their farm is not good 
enough to transport wood easily are less likely to adopt contracts because contracts 
require them to transport the wood to the mill gate.

_  b

E5: Contracts insure against price risk but involve some loss of flexibility; therefore 
they are more likely to be adopted (relative to independent eucalypt tree farming) 
when there is greater perceived uncertainty about prices.

a

E6: The risk of getting poor plants induces tree growers to adopt contracts. a

D5: Favourable perceptions of the attributes of contracts for tree growing increase 
their adoption by smallholders. In particular, attributes include relative advantage, 
compatibility with past experiences, complexity and trialability.

b

D6: Tree growers who have been directly visited by the company and trust the 
company are more likely to adopt a contract.

X

D7: Favourable perception of the social norm for contracts for tree growing 
enhances their adoption.

X

D8: Tree growers who have collected information on contract tree growing are more 
likely to adopt contract tree growing.

X

E7: Tree growers who already know several potential buyers, relative to other 
farmers in their area, are less likely to adopt a contract.

x a

L4: Smallholders who have restricted land tenure are more likely to adopt a contract 
in order to claim for official land tenure security.

-

Notes: E3 and E6 referred to economic theory and were tested based on measured impacts 
while D5 and E7 were tested based on correlations between perceptions and adoption, 
x : Results supported the hypothesis.
- : Results did not support the hypothesis.
a Adopters’ perceptions of impacts differed from measured impacts of contracts. 
b Adopters’ perceptions of impacts agreed with some of the measured impacts of contracts.

We built a comprehensive logistical regression model to predict the adoption of contracts for 

tree growing. In the model containing the full set of variables, there are redundancies as 

evidenced by many variables not being significant. For model selection, we applied a stepwise 

regression procedure using a penalised likelihood criterion to select the best models. The final 

model contains seven variables of the original 30 variables only and all of these are significant 

at the p = 0.10 level. The R-squared of the final model is 0. 5156, and thus it explains more 

than half of the variation in contract adoption through the set of predictors. Testing the overall 

significance of the model using a Chi-squared test, the model is highly significant. The 

evaluation of the model statistics provided us with confidence in the robustness and the 

reliability of the model as shown in Table 6-30, that is, the model presented could be used in 

order to predict contract adoption.
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The terms tested but not contained in the model could still be useful for analysing the trends of 

contract adoption, and that is why we address them in our discussion of Tables 6-10 and 6-11. 

The fact that they are not contained in the model is due to correlation with other factors. Where 

the goal is to predict contract adoption with a minimum set of variables, they would not be 

included in the model; it can be nonetheless useful to examine their influence on contract 

adoption at an individual level.

These results show that elements of all three theories are required to predict adoption of 

contracts. In the best model, the predictors refer to concepts generated from each of the three 

theories.

Economic theory: supply of preferred plants;

Diffusion of innovation theory: communication channels (company’s visits and trust), social 

system (norms, perceived price), stages of innovation-decision process (number of sources of 

information); and

Livelihood theory: social capital (number of middlemen known).

There were also components of all three theories that were not reflected in the predictive 

model. These comprised natural, financial and physical capital, and livelihood goals. 

Implications of these findings are discussed in Chapter Seven.

We conclude that in order to accurately predict patterns of adoption of contracts for tree 

growing, farmers’ decision making needs to be analysed as holistically as the theoretical 

framework that underlines our analysis suggested. This finding reconfirms the theoretical 

approach taken in this research.

Table 6-30. Stepwise logistic regression of adoption of contracts for eucalypt tree farming 
(including initially all variables)__________________________________________________

Explanatory variable Odds
Ratio

Standard
Error

z p-value

Number of sources of information on the 
written contract document 5.058 1.908 4.30 0.000***
Number of middlemen known 0.766 0.052 -3.93 0.001***
Price of wood received by contract tree 
growers compared to independent ones 4.096 1.720 3.36 0.001***
Trust in the company for wood 
measurement 2.250 0.632 2.89 0.004***
Frequency of company visits 2.634 0.955 2.67 0.008***
Supply of preferred plants 3.808 2.280 2.2 0.026**
Perceived yield security 1.886 0.519 2.35 0.019*
Number of obs = 291; LR chi2(7) = 171.26; Prob > chi2 = 0.0000; Log likelihood = -80.437;
Pseudo R2 = 0.5156
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Note: The binary variable for Region Ratchaburi was dropped due to collinearity with the 
region ‘Kamphaeng phet’. This is explained by the presence of the exclusive presence of the 
Siam Forestry Company (and the same contract offered).
*** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.

6.4 Conclusion

Table 6-31 summarises the factors found in this study to explain the adoption of tree growing 

and adoption of contracts for tree growing.

Table 6-31. Summary of the factors found to promote adoption of tree farming and of 
contracts for tree farming________________________________________________________

Adoption of tree Adoption of contracts 
growing_______ ____________________

Results Results Results Results
supported did not supported did not
hypothesis support

hypothesis
hypothesis support

hypothesis
Economic theory
Profitability El E3, E4, 

E5,E6
Diffusion of innovation theory
(a) attributes of the innovation Dl D5
(c) communication channels D2 D6
(d) social system D3 D7
(g) stages of innovation-decision process D4 D8
Livelihood theory
(a) each of the five capitals
Human LI, Dl LI D5 D5
Social
Natural El

LI
E5

Physical
Financial LI

E4, E5

(c) transforming structures and processes E7 L4
(d) livelihood strategies LI, L3, 

E7
Notes:
a Received indirect evidence.

In relation to the adoption of eucalypt tree farming, statistically significant parameters were 

identified, and their interpretation was complemented by qualitative analysis. This study 

enabled the validation of five out of the twelve hypotheses formulated in Chapter Four (El, 

Dl, D3, D4 and LI on household labour were supported). In most cases, the reasons for which 

hypotheses were not supported were explained by the qualitative analysis. On this basis, a final 

model was developed, comprising the fifteen explanatory variables that best predict the 

adoption of eucalypt tree farming. The principal correlates of the adoption of eucalypt tree 

farming identified in this study refer to economic theory (the availability of suitable land), 

diffusion of innovation (tree growing attributes, social system, stages of the innovation- 
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decision process), and livelihood theory (farming identity). The perception of eucalypts’ 

impact on neighbouring crops was not tested quantitatively but its importance was evident in 

the qualitative analysis.

In relation to the adoption of contracts, this analysis validated four out of the ten hypotheses 

formulated in Chapter Four (D6, D7, D8 and E7). The reasons for which the other hypotheses 

were not supported were explained by the qualitative analysis. On this basis, a final model was 

developed, comprising the eight explanatory variables that best predict the adoption of 

contracts. The results of the analysis confirmed that the factors driving the adoption of 

contracts differ from the factors driving the adoption of eucalypt tree farming. Most of the 

significant factors are highly specific to the diffusion of contract farming: relative advantage in 

terms of technical advice delivered, compatibility with previous experience of contracts, 

interpersonal contacts (company’s visits, trust), social system, stages of the innovation- 

decision process (number of sources that had delivered information on the written contract 

document). In addition, livelihood theory allowed the identification of the role of social capital 

(number of middlemen known). The comparison between contract adoption and impact 

analyses revealed that contract adoption factors based on perceptions are sometimes not 

justified based on results from the impact data (for instance, tree growers’ perceptions of profit 

made under contract were positively correlated with contract adoption, but these perceptions 

were not justified based on results from the impact data). The real benefits of contracts might 

be in terms of ‘feeling’ secure and confident, rather than actually making a difference on tree

farming outcomes. A contract provides a safety net when perceived risks are high because tree 

growers have invested their time and money in the plantation. The results on contract adoption 

are discussed in the broader context of contract farming in developing and emerging countries 

in Chapter Seven.

217



7 Conclusions and implications

7.1 Introduction

Thailand’s six main pulp and paper companies use eucalypts as their main raw material and 

collectively produce approximately 1.1 million tonnes of pulp annually (Table 6-2). The rapid 

expansion of monoculture eucalypt plantations to supply this industry has raised concerns 

about the benefits and costs of these plantations. In Thailand, as elsewhere, many criticise 

eucalypts for their negative impacts on neighbouring agricultural crops, soil structure and 

wildlife (Niskanen, 1998; Ubukata, 2001; Pousajja, 1993). Others argue that, in addition to 

their financial return and marketing advantages compared to alternative crops, trees on farms 

contribute to countering land degradation (Vityakon, 2001). Although the establishment of 

eucalypt plantations in Thailand remains strongly contested, the Thai government has recently 

reiterated its support for the expansion of eucalypt plantations (The Government Public 

Relations Department, 2008).

Fast-growing tree plantations are the most attractive resource base to supply new fibre to the 

world’s expanding paper industry (Cossalter and Pye-Smith, 2003). As discussed in Chapter 

Two, outsourcing this form of tree farming to smallholders is appealing to forestry companies 

for a number of reasons: it builds the resource base without the need for land acquisition, 

accesses land that would not otherwise be available, accesses cheap household labour, 

manages political risk, and thus increases resource supply in a cost-effective way. The most 

popular arrangements between companies and smallholders are known as ‘outgrower schemes’ 

or ‘contract tree farming’. This thesis focuses on contract tree growing from the smallholders’ 

perspective and addresses the limited understanding of the factors that promote adoption in the 

case of eucalypt tree growers in four regions of Thailand.

The thesis addresses a major gap identified in the existing literature on contract tree farming. 

This existing literature provides only broad ideas about possible factors influencing 

smallholders’ adoption, based on specific and descriptive analyses of the advantages and 

disadvantages of company-smallholder partnerships. This research aimed to provide an in- 

depth analysis of the adoption of contract tree farming by smallholders based on extensive data 

collection. As with previous research on smallholder tree farming, it also sought quantitative 

and qualitative analyses which were based on a household survey supported by focus group 

discussions and key informant interviews. It explored the adoption of contract tree farming 

within a livelihood framework.
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This chapter draws the conclusions of the study. Section 7.2 discusses the results relevant to 

the research question: ‘What factors promote adoption of contract tree farming?’ It sets the 

context for the most significant findings from Chapter Six. Section 7.3 considers the 

implications of the results for theory and methods. Section 7.4 considers the implications for 

policy and practice, both in Thailand and more generally, and makes recommendations for 

forest industry managers and policy makers. Section 7.5 suggests directions for further 

research.

7.2 What factors promote adoption of contract tree farming?

The analysis of adoption of contract tree farming was divided into two parts: firstly, the 

adoption of tree farming and, secondly, the adoption of contract farming arrangements. It is 

necessary to break the analysis into these two parts because only some eucalypt tree growers in 

Thailand are contracted (Section 4.2.1). Factors driving the adoption of contracts for tree 

farming differ from the factors driving the adoption of tree farming in its own right. The first 

sub-section below discusses the results in relation to the adoption of tree farming, and the 

second sub-section discusses the results in relation to the adoption of contracts for tree 

growing.

7.2.1 Adoption of eucalypt tree growing

There are several types of factors suggested by relevant theory that affect the adoption of 

eucalypt tree farming in Thailand. They can be grouped as follows: livelihood capital, the 

innovation attributes of eucalypt tree growing, social system, and stages of the decision 

process.

Firstly, adoption of tree farming is limited by the availability of land, a type of natural capital. 

It emerged as one of the main constraints on adoption of eucalypt tree farming, confirming 

previous results for Thailand (Vityakon, 2001). According to the Land Institute Foundation, 

more than 30 per cent of the 5.5 million households in the agricultural sector in Thailand do 

not have enough land to live exclusively off that land (Leonard and KN Na Ayutthaya, 2006). 

Several factors have caused an increase in the number of landless people, including increasing 

population and rising land prices. It will be difficult to overcome the constraint imposed by 

land availability because of the rise in land prices that has followed the Land Titling Project in 

Thailand; prices of titled land have increased by 127 per cent compared to prices of land that 

has not yet been titled (Leonard and KN Na Ayutthaya, 2006). The poorest are unlikely to 

benefit from this price rise, because they are unlikely to sell their land as they rely on it for 

food and regular income. Instead, available land is being purchased by wealthier people 

(Leonard and KN Na Ayutthaya, 2006) and most Thai smallholders cannot afford to enter land 

markets (Leblond, 2008). Absentee landholders are more likely to farm eucalypts, as they do in
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India (Saxena, 1992). This implies that, in the future, the number of landholders farming 

eucalypts in Thailand could increase if more of them become absentee landowners living in 

urban areas. In addition, because of the increase in the value of titled land, wealthy 

entrepreneurs have been buying untitled land, paying the registration fees and selling the titled 

land at a much higher price (Leonard and KN Na Ayutthaya, 2006). However, our research did 

not find any case of landlords ending share-cropping or tenancy arrangements in order to adopt 

tree farming themselves, as previously suggested by Baumann (2000).

Another aspect of the natural capital driving the adoption of eucalypt tree farming is the 

suitability of land for different crops. Adoption of eucalypt tree farming in Thailand is not part 

of an intensification strategy, such as an agroforestry system. Rather, eucalypt tree fanning 

contributes to smallholders’ livelihood as an alternative crop for land with low productivity. 

There are types of soil, typically poor soil unsuitable for agricultural crops, soils with high 

acidity and high salinity (2.8 million hectares in the north-east), on highland areas with low 

rainfall, on which eucalypts are the most profitable crops. Smallholder tree farming on 

marginal land is also common elsewhere, for example in Indonesia (Vermeulen et al., 2008) 

and Australia (Schirmer et al., 2000b).

There are even cases where eucalypts are a crop of last resort on wasteland where no other 

crops could be grown profitably. In Thailand, eucalypts began replacing sugarcane and cassava 

in the uplands in the 1990s, as decreasing yields rendered the latter crops unprofitable 

(Makarabhirom, 1994). In Indonesia, something similar occurs with pulai123 (Mayers and 

Vermeulen, 2002).

In this context, eucalypt tree farming gives smallholders with sufficient land an opportunity to 

increase and diversify their income (Vityakon, 2001). In addition, this alternative land use has 

the advantage of requiring low labour inputs between planting and harvest. This is particularly 

advantageous for many tree growers who have off-farm income or who rely on hired labour for 

farming their land. In Thailand, adoption of eucalypt tree growing is negatively correlated with 

the use of hired farm labour. This is similar to the situation in other parts of the world. In 

Central America, annual agricultural crops were being replaced by perennial crops because of 

migration and money received from family members working abroad (Damiani, 2006). In 

India, eucalypts were increasingly farmed to reduce household labour needed on the farm 

(Saxena, 1992). In Australia, Schirmer et al. (2000b) reported that particular forms of contract 

tree farming were adopted because of the reduced labour requirements compared to alternative 

land uses. Eucalypt tree farming also contributes to the income of smallholders who relied on 

employment as the main source of income: it makes use of their land without taking much of

123 Pulai tree refers to Alstonia species, a widespread genus of evergreen trees that produce light 
commercial timber.
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their time. As more and more smallholders combine on and off-farm income, low labour-input 

crops become increasingly attractive.

Adoption of eucalypt tree growing is also correlated with innovation attributes: because it is a 

relatively new activity for smallholders, their perceptions rely in particular on the criteria of 

compatibility with past experiences, complexity, trialability and observabilty. Tree-growing 

experience is important, especially because tree growing is perceived as complex. An 

empirical study of tree growing in Canada found that familiarity is positively correlated with 

tree-growing adoption (farmers already familiar with the different land uses are more willing 

to adopt best practices that do not show significant benefits) and extension should aim towards 

increased familiarity (Matthews et al., 1993). In addition, eucalypts do not necessarily have to 

be planted on larger areas. The importance of the use of trials confirms previous findings for 

agricultural crops in Thailand, for example, garlic (Walker, 2008). Finally, having seen others’ 

well-managed plantations generates smallholders’ interest in starting one of their own.

The norms of the social system are an important driver of the adoption of tree growing. In 

Thailand, the spread of opinions about eucalypt tree growing through the social system creates 

perceptions of its risks and benefits to smallholders. Perceptions of return on investment and 

labour from eucalypt farming compared to alternative crops and perceptions of risks involved 

are correlated with the adoption of eucalypt tree farming. Given a similar finding in Zimbabwe 

(Woodend, 2003), it seems that this result could also be valid for other countries (although 

further testing would be appropriate). Negative opinions are also transmitted through the social 

system and patterns of perceptions seemed to be geographically clustered. For instance, 

smallholders’ perceptions of the negative impacts of eucalypts on soil quality and yields of 

neighbouring crops, and their perception that it is hard to uproot to replant other crops 

afterwards limit the adoption of eucalypt tree growing, followed this pattern; this result is 

consistent with previous findings in Thailand reported by Vityakon (2001) and Ubukata 

(2001). Vityakon (2001) found that any species of tree had a negative impact on yields of 

neighbouring agricultural crops in North-east Thailand, especially because of shading. 

Sugarcane was the crop most affected by shading, followed by cassava, while rice was the 

least affected crop. Farmers in North-east Thailand also complained that uprooting of 

eucalypts is labour intensive and costly (Ubukata, 2001). These positive and negative opinions 

about eucalypt tree growing were propagated through discussions with neighbours, family or 

friends. The role played by discussions reflects the influence of interpersonal contacts, and 

validates previous empirical results by Hamilton and Bliss (1998) and Walters et al. (1999).

Smallholders go through stages of the innovation-decision process about eucalypt tree growing 

before deciding whether to adopt. They often wait to see the results from their peers’ 

plantations. The more information they have collected, the more likely they are to be adopters.
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This result confirms previous empirical findings in Eastern India (Glendinning et al., 2001), in 

Paraguay (Hamilton and Bliss, 1998) and Australia (Schirmer et al., 2000a; 2000b).

Finally, smallholders who hold a land tenure document were equally likely to adopt tree 

farming. Two previous empirical studies in Thailand by Puntasen et al. (1992) and by 

Wannasai and Shrestha (2008) had found that claiming tenure was a reason for planting trees. 

The result by Puntasen et al. (1992) refers to a particular situation in Thai history: between 

1964 and 1988 when the government decided to give proper land titles. The result by 

Wannasai and Shrestha (2008) refers to the Prasae Watershed (in Central Thailand near the 

Cambodian border). Our results did not support that hypothesis, indicating that previous 

empirical results in Thailand could not be extrapolated to the present situation and the four 

regions surveyed. However, smallholders’ perception of secure land tenure is important, and 

confirms previous results on the adoption of tree growing generally: for instance, results from 

a desktop review by Byron (2001).

7.2.2 Adoption of contracts

There are several factors that affect the adoption of contracts for eucalypt tree farming in 

Thailand. The main factors are the extent of land owned, innovation attributes, communication 

channels, social system, stages of the decision process and social capital.

The extent of land owned and area planted with eucalypts are positively correlated with 

adoption of contracts. Although companies offer contracts regardless of the size of the land 

planted with eucalypts, the size of the land is positively correlated with contract adoption 

because of economies of scale: picking up plants124 at a place that is far away from their farm 

only seems worth it when growing eucalypts on larger areas. In addition, owners of larger 

areas of land were more likely to have a car or a truck, which they could use to travel to buy 

the plants at the company and transport the wood. They were also more likely to be better 

connected to other tree growers, which would enable them to be more aware of contracts for 

tree growing.

In Thailand, income is not a factor of adoption of contracts for tree farming: poor smallholders 

are able to adopt a contract for tree farming and they are as likely as wealthier smallholders to 

do so. Contracting companies in Thailand do not provide credit. The results obtained in 

Thailand differ from a case in South Africa where credit was provided by contracting 

companies to some very poor farmers so that they would be able to join the scheme (for 

instance Cairns, 2000). Previous research found that tree growers may adopt contracts to gain 

access to credit (Vermeulen et al., 2008).

124 The term ‘plants’ includes seedlings, tissue culture and rooted cuttings.
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Innovation attributes enhance adoption of contracts for tree growing in Thailand. A relative 

advantage of contracts is the access to new technical knowledge, confirming common findings 

for contract farming in Thailand (Sriboonchitta and Wiboonpoongse, 2008) and community 

trust and joint venture schemes generally (Vermeulen et al., 2008). Although forestry 

companies in Thailand increase access to technical advice,125 they do not provide other forms 

of training such as business capacity building, as do some companies in Canada and South 

Africa (Vermeulen et al., 2008). Provision of such training could significantly increase the 

contribution of contract tree farming to adopters’ livelihood, for example, enabling them to 

overcome their lack of business know-how and become local entrepreneurs (Vermeulen et al., 

2008).

Although tree growers’ perceptions of the profit made under contract were positively 

correlated with contract adoption, these perceptions were not justified, based on results from 

the impact data: there was no evidence that contracts increased the profit made from tree 

growing. It could be that tree growers entered into a contractual agreement with the 

expectation of higher benefits and the importance of this expectation diminishes as the crop 

matures, and tree farmers appreciate the strong market for eucalypt wood in Thailand. This 

result is also relevant to whether the schemes in Thailand increase inequalities between 

farmers. Contract tree farming has been criticised by Desmond and Race (2000) for increasing 

inequality between smallholders, because companies contract preferentially larger landholders 

to limit transaction costs. In the Thai case, the factor that is likely to increase financial 

inequalities between smallholders is the access to eucalypt tree growing rather than the access 

to contracts. In Thailand, contracts do not increase inequalities in terms of income but they 

might increase inequalities in terms of knowledge, as farmers with more land have better 

access to new knowledge provided by the contracting company.

The adoption of contracts for tree farming was enhanced by compatibility with previous 

experience of contract agriculture. Only a few tree growers (7.3%) had previous experience of 

contracts for other crops.

The adoption of contracts for tree farming in Thailand is affected by extension work and 

especially company extension agents’ visits to the farms. Smallholders who were not visited 

by the contracting company did not adopt a contract. The importance of company’s visits in 

contract adoption confirms a similar empirical finding in the context of a reforestation 

incentive program in Costa Rica (Thacher et al., 1997). The importance of the levels of trust in 

the companies confirms previous empirical results in Pakistan reported by Amacher et al. 

(2002), who also identified the desirable qualities of extension agents.

125 However, this rise in human capital does not deliver any benefits in terms of decreasing their profile 
of technical risk.

224



Tree farmers’ perceptions of profit and risks were influenced by their peers’ favourable 

opinions, which enhanced the adoption of a contract. This result confirmed the findings of a 

study in Thailand that showed the role of the social system in contract adoption: smallholders 

adopt contracts because they see that a neighbour is gaining higher income or because it is a 

good income opportunity (Sriboonchitta and Wiboonpoongse, 2008).

Tree growers who have gathered information on the written contract document from many 

different sources prior to the decision to adopt or reject contracts are more likely to adopt 

contract tree farming. This finding confirmed previous results—for example, from Australia 

(Schirmer et al., 2000a)—that the dissemination of adequate information on tree farming is 

crucial to enhance contract adoption.

Adoption of contracts is slowed by middlemen’s visits to smallholders’ farms in search of 

standing wood; these visits give smallholders confidence about their ability to market their 

wood outside contracts. These results from Thailand differ from some reported previously for 

Zimbabwe (Woodend, 2003), because Thai tree growers who are able to market their wood 

independently still decide to adopt a contract. In contrast, Woodend (2003) found that tree 

growers in Zimbabwe who were able to independently market their produce always chose not 

to adopt a contract because they perceived no benefits from being contracted.

Some literature on contract agriculture argues that contract growers get exploited (Clapp, 

1994; Wilson, 1986; Little and Watts, 1994) and points out its dangers (for instance poor 

bargaining position - Key and Runsten, 1999; Warning and Key, 2002; Singh, 2002). The 

evidence from this study suggests that contractual arrangements for eucalypt growing in 

Thailand are fair; Thai growers who grow eucalypts under contract are not exploited. 

Furthermore, they do not face a risk of expropriation or holdup (Section 3.2.1), as contract 

agriculture sometimes does, because of a key condition related to the market context. The 

marketing context of eucalypt tree growing in Thailand is very different from the usual 

monopsonistic markets (one or few buyers) in place for contracted crops: there is high demand, 

stable prices and a strong system of middlemen. The schemes studied confirm a previous result 

obtained in the case of contract vegetable farming in Northern Thailand: contract schemes can 

develop even when there is competition between input providers (Sriboonchitta and 

Wiboonpoongse, 2008). In the context studied, there is also competition between buyers of 

wood, and Thai tree growers have the option to sell independently (the open market is 

accessible to them). In Thailand, competition between wood buyers (companies and 

middlemen) is probably as important in enhancing the fairness of the contract farming schemes 

because the increasing rivalry for raw materials among buyers has been an incentive for 

companies to enhance their efforts to promote and improve their services to contract tree 

growers. Middlemen help introduce the competition that is critical for properly functioning

economic systems. Makarabhirom and Mochida (1999) argue that the arrival of new buyers on
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the scene should make companies respond to competition by offering more attractive 

contractual arrangement to contract tree growers, so that they stay loyal. This confirms 

previous results for potatoes, seed and vegetable contract farming in Thailand (Sriboonchitta 

and Wiboonpoongse, 2008).

In Thailand, good roads, and developed and competitive markets constitute conditions for the 

success of contract tree farming. The conditions identified confirm previous empirical results 

in Australia and Indonesia (Race et al., 2009).

This situation shares some similarities with the Bulukumba district, in South Sulawesi 

province in Indonesia. Race et al (2009) describe a supply-purchase agreement according to 

which tree growers are given free seedlings, without the compulsion to sign a contract, and 

expected to sell their wood back to the company at the time of harvest. This is exactly what the 

Phoenix Company in Thailand used to do before they started issuing contract documents in 

2005. Tree growers in both contexts would frequently sell the wood to middlemen who would 

then sell to the company. In Thailand, Phoenix Pulp and Paper introduced a more formal 

agreement when the competition with another company (Advance Agro) increased; Advance 

Agro started contracting farmers further away from their mill and closer to the Phoenix mill.

This particular case suggests that the potential benefits to growers of contract farming schemes 

are related to the origin of those schemes.

7.3 Implications for theory and methods

As discussed in Chapter Three, three theories—economic theory (extent of land), diffusion of 

innovation theory (innovation attributes of eucalypt tree growing, social system and stages of 

the decision process) and livelihood theory (capital)—were used as the basis of hypotheses 

developed and tested in this study. Although some of these hypotheses could not be tested in 

the context of eucalypt tree growing in Thailand (for instance, ‘type of decision’ could not be 

tested because decisions in the context of the case study are individual; ‘vulnerability context’ 

could not be tested because all Thai smallholders targeted by this research are embedded in the 

same vulnerability context), we found both quantitative and qualitative results that support 

hypotheses generated from each of the three theories used. The sections below discuss 

implications of the results for both theory and methods.

7.3.1 Economic theory

The results of this study suggest that, while economic theory is relevant to the analysis of the 

adoption of a new land use such as tree growing, it is not necessarily useful in the context of 

contractual arrangements.
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One of the most interesting results from this work is that economic theory is not effective in 

identifying factors involved in adoption of contracts. Contract adoption factors are usually 

based on perceptions of impacts that differ from the measured impacts of contracts. There are 

two possible explanations to this: either contracts are adopted because they make farmers feel 

secure, or because farmers really think contracts will be beneficial to them (which does not 

prove to be true in terms of measured impacts). The absence of significant difference in profit 

made by contracted and by independent farmers has to be considered in the specific context of 

the study and, in particular, Thai wood markets in 2007 and 2008. The local context of 

eucalypt wood production in Thailand was providing good markets and prices to all tree 

growers. However, it is possible that the same contractual arrangements could have been 

beneficial to farmers if the local context had been different (for instance, if farmers had not 

been able to market their wood independently). In conclusion, the benefits of contracts for 

eucalypt tree growing in Thailand refer to security in the case of a less buoyant market and not 

to quantifiable financial benefits under all circumstances. Provision of technical advice is the 

only clear benefit associated with the adoption of contracts in the case study.

Access to good quality plants is another example of the discrepancy between perceptions and 

measured impacts: contract adoption factors are based on perceptions of impacts that differ 

from the measured impacts of contracts. In this case, access to preferred (clonal) plants is a 

factor favouring the adoption of contracts for many growers; however, access to these plants 

did not, in fact, reduce production risks for tree growers.

Quantitative methods were successfully used to test hypotheses generated from economic 

theory. For instance, simple comparisons of the means of adopters and non-adopters and 

logistic regression analysis have enabled us to identify factors that drive the adoption of tree 

growing and of contracts for tree growing. The complementary use of qualitative analysis was 

useful to point out reasons for and constraints on the smallholder’s decision to adopt or reject 

tree growing and contracts for tree growing.

7.3.2 Diffusion of innovation theory

Diffusion of innovation theory was useful in identifying factors influencing adoption of tree 

growing and of contracts for tree growing. Diffusion of innovation theory allows generation of 

hypotheses that test for the importance of social networks and explain their role in adoption. 

Availability of information, and smallholders’ assessment of the risk and return based on local 

information are important factors in the adoption of contract tree farming. Smallholders need 

to hear about a new activity through their social network, and in a positive light. Diffusion of 

innovation theory also provides structure for the specific attributes of the technology. The use 

of qualitative and quantitative techniques was successful in testing hypotheses generated from 

diffusion of innovation theory. Factors derived from the theory could be easily measured (for
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instance, innovation attributes were measured on a scale from one to five) and included in 

regression analyses. In most cases, statistical analyses supported the hypotheses derived from 

diffusion of innovation theory (for instance, tree-growing experience). The success of 

qualitative analysis varied with the factors considered, because the qualitative data collection 

had not been designed to inform these specific factors. As a consequence, information relating 

to some diffusion factors was spontaneously cited by respondents (for instance, use of a trial of 

eucalypt growing) while other information was never clearly cited in the qualitative analysis 

(for instance, smallholders’ tree-farming experience). This obviously suggests a refinement to 

survey methodology in any subsequent studies.

Results in Thailand confirmed the hypothesis that adopters had more exposure to interpersonal 

communications channels with extension agents and also discussion with neighbours, family 

and friends. These adoption factors typically indicate that adopters surveyed could actually be 

early adopters while, amongst the non-adopters, some of them will become late adopters. 

These adoption factors reflect an early stage of innovation diffusion. Further research should 

be conducted over a longer time frame to allow observation of the diffusion over the years, and 

could differentiate later adopters from non-adopters and identify characteristics of each group. 

Diffusion of innovation theory recognises this behaviour through the stages of the innovation- 

decision process (for instance, farmers are waiting to see results before they take a decision 

about adoption). For example, hesitation can play a major role in adoption decisions—many 

smallholders prefer to wait and see what others are doing than to adopt tree growing 

themselves.

These findings also reflect the specificities of contract farming in forestry compared to 

agriculture. The fact that tree growing involves a longer cycle than agriculture implies that, if 

all other factors were equal, adoption of tree growing would necessarily be slower. The first 

stage of diffusion relies on adoption by opinion leaders. Our results showed that reputation (of 

eucalypts and of companies) and trust were important. Companies need time to build both of 

these and to convince opinion leaders to embrace the idea. A result generated from livelihood 

theory was that heads of villages (or their assistants) are reluctant to adopt eucalypt tree 

growing because of the possible criticisms in relation to environmental impacts. This finding 

also shed light on the role of interpersonal contacts (between heads of villages, fellow farmers 

and companies) and social system’s influence in general.

7.3.3 Livelihood theory

The use of livelihood theory for identifying factors involved in adoption of tree growing and of 

contracts for tree farming was moderately successful. The importance of livelihood capital was 

validated (Hypothesis LI for human capital) but the importance of livelihood strategies was 

not (Hypothesis L3 testing the importance of trees as a form of savings; LI testing the 
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importance of maintaining social status; and L4 testing the importance of claiming for official 

land tenure security). These mixed results are caused by the difficulty of testing hypotheses 

generated from livelihood theory. This difficulty arises from the broad range of factors 

encompassed in livelihood theory (Figure 4.2) and the fact that these factors apply to a variety 

of decisions.

In addition, qualitative research seemed more appropriate than quantitative research to provide 

evidence for or against hypotheses generated from livelihood theory. This is linked to the high 

endogeneity of the variables used to test hypotheses generated from livelihood theory (Section 

3.4.4). Qualitative in-depth interviews are needed to identify smallholders’ strategies for 

ensuring long-term livelihoods.

In conclusion, the use of a theoretical framework combining the theories of economics, 

diffusion of innovation and livelihood was successful. Table 6-31 helps visualise how the three 

theories were informative in identifying the adoption factors of eucalypt tree growing, and of 

contracts, in Thailand. The virtues of this theoretical framework are highlighted by the good 

prediction it provided of the factors influencing adoption. The two final models to predict 

adoption of tree growing and contracts (Tables 6-9 and 6-30) include factors reflecting 

hypotheses generated from the three different theories. Factors that are not well predicted by 

the theories include the importance of the negative perceptions of eucalypts and the economies 

of scales in contracts.

7.4 Implications for policy and practice

From this research, we have gained a better understanding of Thai smallholder tree growers’ 

characteristics, of the impediments to tree farming and contracts, and of smallholders’ attitudes 

and objectives in relation to contract tree farming. Contract tree farming contributed to 

smallholders’ livelihoods in terms of the productive use of otherwise unproductive land, and 

through a range of benefits from the contracts: market and price security; provision of better 

quality, free or cheaper plants; and provision of technical advice.

Determining what drives the adoption of contract tree farming provides the basis for enhancing 

its potential to contribute to smallholders’ livelihood. The potential of contract tree farming to 

enhance smallholders’ livelihoods can be realised through: (i) increased adoption rates, 

amongst those who will benefit from adoption; and (ii) increased benefits to adopters’ 

livelihood. These research results inform how policies can be developed to influence these 

outcomes, and which actions the forest industry could undertake to increase adoption of tree 

growing and of contracts for tree growing. These results can also be used to re-shape forestry 

projects and contract farming schemes to encourage the adoption by specific groups, enhance
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positive impacts and reduce negative ones. Thus, this research has implications for the forest 

industry and for policy makers.

7.4.1 Implications for the forest industry

Determining which factors facilitate or hinder the adoption of tree growing and of contracts for 

tree farming provides essential information for companies seeking to increase adoption rates— 

whilst recognising that results suggest that nothing could change the view of 31 per cent of 

non-tree growers and 44 per cent of independent tree growers about adopting contract tree 

farming (Tables 8.5 and 8.20). Survey results suggest that there are a number of factors 

influencing the successful promotion of contract tree farming.

Firstly, a striking difference between the three schemes studied in Thailand and many other 

schemes in forestry and agriculture is the absence of credit provision. This difference 

contradicts previous empirical studies that have found that the main incentive for farmers to 

adopt contracts was the provision of credit for agriculture in Thailand (Sriboonchitta and 

Wiboonpoongse, 2008) and the Dominican Republic (Raynolds, 2000), and for tree farming in 

the tropics (Pokomy et al., 2007:18). The results suggest that the provision of a one-time credit 

at the time of establishment of the plantation would enhance the adoption of contracts by both 

non-tree growers and independent tree growers, but credit is not necessarily needed by most of 

them to establish and manage the plantation. Having credit to establish the plantation would 

only free up tree growers’ own resources for investing in other goods and activities. However, 

providing yearly credit until trees are harvested would enhance the adoption of contracts. In 

addition, many tree growers cannot afford to pay for harvest and transport to the mill gate 

before they obtain the money from the sale of the trees, principally because they need the 

money for cultivating cash crops. Companies would increase the adoption of contracts by (i) 

buying wood as stumpage (this would require companies to increase their capacities to harvest 

and transport themselves126 or to formalise agreements with middlemen), or by (ii) providing a 

one-time credit for harvest and transport to enable farmers to deliver the wood to the mill gate, 

which is more profitable for them than selling as stumpage. However, credit provision has 

some negatives for companies, such as transaction costs and risks associated with broken 

contracts. Cases of these are widely reported in contract agriculture and companies sometimes 

prefer to provide inputs other than credit (as noted in research based on secondary data carried 

out by Eaton and Shepherd, 2001; Glover, 1984).

126 As described in Section 4.4, one of the companies has recently started providing the service of 
coming and harvesting the trees for contract tree growers. Because this has just started, tree fanners did 
not know about this when they took the decision whether to adopt the contract activity or not. Once 
farmers know about this, it is expected to attract many more of them into contracts.
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These results show that the costs of driving to the mill to buy eucalypt plants should be taken 

into account by companies as a real constraint on the adoption of contracts by tree growers 

who grow eucalypts on a small scale. The three companies surveyed are planning to establish 

plant distribution points in local areas, close to farmers interested in eucalypt tree growing. 

Phoenix Pulp and Paper is planning to increase the number of plant distribution points, 

principally located near a main road, and to add advertising boards (Research Interviews, 

2009).127 Our results confirm that this strategy will enhance adoption of contracts.

The role of incentives seems quite significant in the adoption of contract tree farming in 

Thailand, where some contracting companies offer free seedlings and others offer cheaper 

plants to contracted growers to attract them. As explained by diffusion of innovation theory, a 

drawback of such incentives is that discontinuation of the contract is more likely to happen 

when incentives have driven adoption. In India, for instance, the pulp industry has become 

totally dependent upon eucalypts grown on private land and has to encourage plantation 

growing through contracts or other incentive schemes, and enhance the productivity of these 

plantings (Midgley, 2008). Ending the provision of free seedlings proved to be a good choice 

for The Western India Match Company (WIMCO) Limited:

To start with, planting stock was provided free of cost to the farmers but the results were not 
encouraging-only 56% of seedlings survived in 1981. Consequently, Wimco stopped supplying 
free seedlings and started charging a nominal price. The survival rate improved to 85% in 1982 
and 90% in 1983 (Mayers and Vermeulen, 2002:46).

Similarly strong variations in management practices have been observed in other case studies, 

for instance in South Africa (Cairns, 2000). If the Thai case study companies could assist 

farmers to improve yields through the provision of technical knowledge, both tree growers and 

companies could benefit.

The species used by independents are slower growing than modem clones now propagated, 
fertilizer weeding inputs may also be lower. Yields are probably considerably lower than those 
achieved among outgrowers (Cairns, 2000:39).

These results confirmed the recommendation provided by Mayers and Vermeulen (2002): 

forest industries seeking to facilitate adoption should inform their approach to contracts with 

livelihood- and rights-based approaches. If they are aware and appreciate how contracts impact 

on local assets, capabilities and activities, they will better understand how to develop contracts 

that are likely to lead to adoption. The Forest Dialogue (2008) provides an example of how this 

idea can be translated into practice. They have recommended that companies should develop 

and implement responsible project planning processes, following a systematic approach. Tools 

include assessments of environmental, social and development impacts as well as guides to 

conflict resolution and social and community engagement.

127 The company sees selling plants as a way to lock farmers into being contracted.
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In addition, the quality of extension work is crucial to adoption, and is directly under the 

control of companies. Some non-tree growers argued that they did not know where to buy 

eucalypt plants, and they thought that they would grow eucalypts if there was a company that 

bought the wood around the area when there actually was such a company. In order to enhance 

the adoption of tree farming, companies should focus on extension: they should gain 

smallholders’ trust by adapting extension based on their in-depth understanding of local 

culture and traditions, provide smallholders with the information, if not the confidence, to start 

growing eucalypts, visit non-tree growers and independent tree growers to explain to them the 

terms of the contract, and also regularly visit their contracted tree growers to ensure that they 

are satisfied, in order to maintain or regain a good reputation. Provision of information about 

eucalypt tree growing is needed to improve the reputation of this crop and attract non-tree 

growers. For instance, the company could sponsor a study of the environmental impacts of 

eucalypts on the soil from an independent research provider. Although the potential for 

extension on eucalypt tree farming seems high, companies should also take into account the 

bad reputation of eucalypts’ impacts on the soil as a limitation on the expansion of eucalypt 

plantations and therefore, on the sourcing of their supply of raw material. A striking result was 

that one-third of the non-tree growers declared that they would never change their mind about 

growing eucalypts: they did not want them (Table 6-4). This reaction was often provoked by 

the bad reputation of eucalypts’ impacts on the soil.

Companies should also visit independent tree growers and provide more technical advice in 

order to interest them in contracts. The research confirmed the findings of Wiboonpoongse et 

al. (1998) who acknowledge the successes achieved by contract farming, but also point out the 

need for tree growers and contracting companies to readjust approaches according to the socio

economic environment, while keeping production internationally competitive: farmers’ 

understanding of the contracted activity should be enhanced through the delivery of more 

information about the company’s production objectives and the anticipated returns and risks of 

this activity. Good relations between company and farmers are crucial for the success of 

contract farming in Thailand (Wiboonpoongse et al., 1998). In this context, it is desirable and 

advantageous for companies to continue trying to interact directly with smallholders to provide 

them with technical advice.

One key result generated from the testing of economic factors is that perceptions can be more 

important than measured impacts. Therefore, companies should continue liaising with heads of 

villages and other opinion leaders (for instance, more influential farmers) and generate 

favourable opinions that will be diffused ‘naturally’ through social networks.

However, extension is costly: to investigate companies’ attitudes to this, we asked Phoenix 

Pulp and Paper to what extent it is in their interest to invest in attracting more contract farmers

(in preference to purchasing from independents), or rather to invest in information outreach to 
232



persuade more farmers into tree farming (whether contracted or independent). The company 

reported that promotion of both cucalypt growing and contract farming is important (and 

carried out simultaneously through extension). However, their interest varies depending on the 

geographical area. In areas in a 100km radius around the mill, and those further than 200 km, 

the company prefers promoting eucalypt tree growing than contract farming. In the area distant 

from the mill by between 100 and 200km, the company prefers to promote contract farming 

than eucalypt growing, because of the strong competition with Advance Agro in this area. 

However, overall, promoting eucalypt tree growing is more important than promoting contract 

farming, and is why Phoenix Pulp and Paper sells an increasing proportion of its plants on the 

open market.I2X As the pulp and paper companies compete for land with other industries (for 

instance with other sugarcane companies), it is always important for the company to promote 

technical knowledge and explain the profitability of eucalypts compared to other crops.

7.4.2 Implications for public policy

Public policies should be designed with a clear understanding of smallholders, their objectives 

and strategies. In the case of contract tree farming, government policies should be designed to 

maximise the benefits of contract tree farming on smallholders’ livelihoods. One of the roles of 

government is to facilitate sound policy on land and crop rights; the rights to harvest, transport, 

and market; and the provision of independent technical advice. In Thailand, these rights are 

already granted in the case of eucalypt tree plantations. The outcomes of this research provide 

a basis for the targeting of assistance measures by various levels of government. There are 

various options to address the impediments to contract tree farming in Thailand and to make it 

more attractive for smallholders. For reasons discussed above, provision of a one-time credit at 

the time of establishment of the plantation (as opposed to yearly credit until the trees are 

harvested, and credit to pay for harvest and transport) and free plants is not recommended. In 

many cases, tree growers do not really need credit and free plants to establish the plantation. 

Providing credit and free seedlings might enhance adoption, but experience suggests that it 

does not promote continued tree farming (Harrison and Herbohn, 2001).

This research suggests that the provision of information and technical advice, and some 

assistance for smallholders to organise themselves into associations, would facilitate contract 

tree farming. The most effective strategy for government would be the provision of 

independent technical advice. Smallholders are not well informed about good silviculture and 

the real value of wood. The results of this research suggest that extension programs may be the 

most effective way to promote contract tree farming for cases such as that o f eucalypts in 

Thailand, where the poor reputation of eucalypts limits their adoption. This research supported 

the outcomes of a recent FAO workshop at which participants from Thailand identified priority

l2f< For the first half of 2009, 70% of plants were sold to contract farmers and 30% to independent ones.
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areas for better management of planted forests. They pointed out that information and 

technical advice available to smallholders—on silviculture, inventory and management— as 

well as the processes for information transfer via networks were inadequate, and recommended 

initiating a process to determine what type of information should be delivered, and the staffing 

levels, budget and procedures required to deliver information to smallholders (Rosengren, 

2008). They also believed it was desirable to establish regular training for forestry extension 

staff to ensure that the information delivered is current and consistent (Rosengren, 2008). It 

was clear from participants’ contributions that, in the Thai situation and others like it, the 

provision of extension and training is an effective way the government can facilitate good 

management of smallholders’ plantations, enhance the profitability o f tree growing for 

smallholders, and— consequently— support the pulp and paper industry.

Extension can be relatively cheap, but it needs to be supported by applied research into 

eucalypt tree farming, such as in tree improvement, site selection, and soil management within 

the context of sustainable land use (Harrison and Herbohn, 2001). Governments could assist 

the realisation of more sustainable outcomes by establishing programs which assist 

smallholders to assess and monitor the suitability of land for planting (Rosengren, 2008). In 

many countries in which smallholders grow trees, international development agencies may 

also be able to contribute to research and training relevant to smallholder tree-growing. The 

involvement of different stakeholders in extension should be beneficial:

Field work has generated a new and more adequate version of the extension approach and it is now 
recommended that extension be more focused on the involvement of a diversity of institutions to 
work as extension agents (Christoplos, 1996).

Government could also play a role in encouraging and supporting smallholder associations. 

Individually, smallholders generally do not have enough market power and other resources to 

put their case vis-ä-vis more powerful pulp and paper companies. Organising smallholder 

groups in charge of dealing with companies in Thailand is unlikely to enhance their bargaining 

power, unless these groups are strongly supported by higher-level organisations such as 

cooperatives, federations and trade unions, as is the case in South Africa (Vermeulen et al., 

2008):

Community partners need to be able to negotiate effectively not only with their partner companies, 
but with an array of third parties, such as local government departments, credit agencies and 
development organisations. Also, communities will be best placed to improve the terms of deals 
with companies if they also wield some influence over relevant policy processes. Different 
objectives for negotiation will demand different strategies for collective action. For example, 
experience in South Africa highlights the need for small-scale growers to federate at the national 
level in order to influence central government policy such as the water permit system (Vermeulen 
et ah, 2008:16).

A response to this problem would be the establishment of a division within the Royal Forest 

Department, to ensure the fairness of contracts. Such a division could also function to assist
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resolving any unexpected problems that may arise between smallholders and contracting 

companies. The globalised nature of pulp and paper businesses means that these companies 

transfer capital to those parts of the world from which returns are likely to be greater (Mayers 

et al., 2001). Thailand has some comparative advantages for eucalypt growing, such as its 

geographic location close to China and a climate well-suited for eucalypt production, but the 

government will need to be proactive in supporting contract tree farming in order to maintain 

the competitiveness of this industry within the country.

The results and conclusions of this thesis are applicable beyond the Thai case studies to the 

extent that key conditions are met. Results about the influence of attributes of innovation on 

adoption are specific to the innovation considered and are therefore applicable only to this 

innovation, but are not otherwise confined to national boundaries. Results about the social 

system are applicable for any other innovation in a similar social system (that is, the same 

norms and same structure), which may be the case in—particularly—neighbouring Southeast 

Asian countries. Results about the economic and livelihood factors are applicable to any 

contract arrangements for tree growing that are similar (similar terms of contracts, rights and 

duties of both parties). Results about the benefits of contracts are only applicable to any other 

cases where contracting arrangements for tree growing are comparable, provided that the two 

conditions for success are also met: (1) wood produced is not limited to one specific market, 

and (2) the market presents high demand, stable prices and a strong system of middlemen; tree 

growers have the option to sell independently (the open market is accessible to them); and 

there is easy access to markets (for instance, roads are well developed).

The example of, and learnings from, contract tree farming in Thailand are of direct interest for 

similar cases, notably Lao PDR, where forest-based companies such as Oji, Stora Enso and 

Phoenix Pulp and Paper are now seeking to expand their wood supply from smallholders. 

Lessons from this research could be used by companies and the government to inform 

decisions about contract tree farming in Lao PDR.

7.5 Implications for further research

The conduct and results of this research suggest a number of approaches and topics for further 

research.

The first recommendation is to adopt a more differentiated classification of smallholders. This 

research considered only the two groups of adopters and non-adopters. A more differentiated 

classification is likely to improve the understanding of individual smallholders’ values, 

attitudes and adoption behaviour. There are a number of ways this could be done; one would 

be the typology suggested by theories such as diffusion of innovation (Rogers, 2003), of 

innovators, early adopters, early majority, late majority and non-adopters. Emtage et al. (2006)
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review and compare different typologies used in natural resource management, such as 

farming and learning styles. Classifying smallholders according to such typologies might help 

provide clearer insights into smallholder behaviour, and to design policies suited to the full 

range of behaviours. Finally, we only recorded the gender of the respondent but not of the head 

of household, so we could not quantitatively analyse the influence of gender on contracting 

choices. It would be useful to test the influence of gender on smallholders’ contracting choices. 

This is an issue that should be the focus of further research.

Based on diffusion of innovation theory, further research could also analyse the importance of 

group characteristics (homogeneity, structure and cohesiveness) in adoption. This study 

focused on the individual level and did not look at particular group features, although there 

were indications (for instance, in the geographic clustering of responses) that they may be 

important. In addition, further research could analyse how smallholders assess information 

from different sources. We only used data on the number of sources but did not look at the 

details of the treatment of information according to the source.

We collected some information relating to the impacts of contracts on smallholder's 

livelihoods (for instance, impacts on profitability and on the price risk that tree growers face) 

but not complete information because of time constraints (for instance, environmental and 

social impacts were not measured). We used this information on impacts to strengthen the 

analysis and results on adoption. A full test of the impacts on livelihoods should be done to 

check the accuracy of the companies’ position that contracts have only positive impacts. A full 

analysis of the impacts of contract tree farming on smallholders’ livelihoods would require 

clearly distinguishing the two groups of contract and independent tree growers. A way to do 

this would be to collect data over a time period: select a sample of tree growers, collect 

detailed data on all types of capital (not only on one or two variables for each form of capital), 

have some of the tree growers adopt contracts and collect data again after a rotation under 

contract.

A second topic that warrants further research is the interaction between eucalypts and 

neighbouring crops. The qualitative component of this research demonstrated the influence on 

adoption of smallholders’ perception of the impact of plantations on neighbouring crops. This 

result confirms a previous result in Prakasam district— coastal Andhra Pradesh, India:

Some local farmers believe that eucalyptus and subabul plantations have reduced ground water 
resources, whilst others feel that eucalyptus adversely affects agriculture crops in neighbouring 
plots. Unsurprisingly, ITC BPL officials refute these observations but clearly there is a need for 
effective site-specific work by farmers and researchers to clear up such issues (Mayers and 
Vermeulen, 2002:53).

Further research is needed on (i) the importance of this perception in the adoption of tree 

growing and (ii) on the impacts of eucalypt plantations on neighbouring crops. The latter is

236



needed to answer smallholders’ concerns about the impacts of eucalypts on neighbouring 

crops, and bring clearer information to the current debate. As described in Section 4.1, the 

perceptions of these impacts vary and have been contested, but have been reported in Brazil 

(Campinhos, 1999). A methodology that compares the impacts of different species planted on 

paddy-bunds on the rice, similar to that used by Sae-Lee et al. (1992), could be used to assess 

whether shading by eucalypts planted on paddy-bunds is a key factor in decreasing rice growth 

and yields in Thailand. This information on a potential negative externality of eucalypt tree 

farming should be taken into account when assessing the profitability of eucalypt tree farming 

on paddy-bunds, as well as in other situations in which they may interact with neighbouring 

crops.

A third issue emerging from the research is how technical risks associated with smallholder 

tree growing might be minimised. Although many countries have insurance for agricultural 

crop failure, few have insurance for price decline (United Nations Economic and Social 

Commission for Asia and the Pacific, 2008). For most contracted tree growers in Thailand, the 

situation is the opposite: their contracts provide the benefits of insurance for price decline, but 

they do not have insurance for tree crop failure. The technical risks that may lead to tree crop 

failure include: the risk of poor establishment, production (timber yield) risk, and product type 

risk (Table 4.2). Whilst a large company can make some corporate recovery from technical 

mistakes, this is not the case for the increasing number of smallholders who are joining the tree 

farming business.

Tree growers sampled in this research encountered problems associated with fire,129 insect 

(worm, beetle) and fungus attack, and soil quality. The results of this research suggest it would 

be worthwhile for government to explore the possibility of insurance for smallholders to offset 

the risks of loss of eucalypt plantations to fire and other major technical factors. Authors of a 

review of 60 case studies also report that the lack of insurance is a limitation to outgrower 

schemes (Vermeulen et al., 2008). Howard (2005) gives empirical evidence from South Africa:

It is reportedly very difficult for a small-scale grower to insure his/her trees. There is only a single 
company in South Africa that offers plantation insurance, namely Safire, and it has been very 
reluctant to offer emerging growers or communities plantation fire insurance. There are two issues 
of concern: 1. Most commercial banks will not provide a loan based on collateral that is not 
insured 2. Although the issue of fire insurance has not been of practical importance to small-scale 
growers who individually manage a small woodlot of trees -  outgrowers are paid an advance to 
prepare fire breaks and take other fire protection measures (Howard et al., 2005:76).

This may become more of an issue in the context of climate change, which is expected to lead 

to altered rainfall and temperate regimes, in which fires may become more prevalent in 

northern Asia (IPCC, 2007).

129 Fire was the most frequent problem: 32.9 per cent of contracted tree growers and 45.7 per cent of 
independent ones had fires in their plantation.
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7.6 Conclusion

Our results showed that smallholders adopt contract tree farming for reasons other than just 

profitability and risk minimisation. Contract tree farming is an innovation for them and as 

such, their decision takes into account factors related to diffusion of innovation. Innovation 

attributes of tree farming, such as compatibility, complexity, trialability and observability, are 

important. Diffusion of contract tree farming is dynamic and uses interpersonal contacts within 

the context of the social network. Contract tree farming is also a livelihood strategy, among 

others, and adoption is influenced by smallholders’ livelihood human, social and natural 

capital.

This research has shown that contract tree farming appears to be mostly beneficial for 

smallholder adopters in Thailand. It contributes to livelihoods by offering a land use in which 

the specific characteristics of productivity on depleted soils, and low labour inputs, offer an 

attractive option to many smallholders. Contracts enable access to technical advice and 

increase the profit from tree growing in block plantations. The size of landholdings is a 

principal constraint to adoption; because of this constraint, not all smallholders are able to 

adopt.

The unique academic contribution of the thesis is the identification of smallholders’ adoption 

factors in the case of contract eucalypt tree farming in Thailand. The thesis has generated new 

knowledge of the linkages between contract tree farming and smallholders: these include the 

trade-offs that must be made for contract tree farming; the extent of compatibility with 

smallholders’ livelihood strategies; and reasons why tree growing, and contracts for tree 

growing, are adopted. The results have helped understanding of the smallholders’ perspectives 

on contract tree farming and of the potential for contract tree farming to improve their 

livelihoods. The results suggest how forestry projects and contract farming schemes might be 

re-shaped to encourage smallholder adoption through the modification of the drivers of 

adoption.

It is hoped that this research has provided a useful input to decision making aimed to enhance 

the contribution of contract tree farming to smallholders’ livelihoods. Companies should focus 

on extension in order to attract more smallholders to eucalypt tree growing, and need to make 

the contracts sufficiently attractive for tree growers to adopt them. Governments should 

provide information and technical advice, and some assistance for smallholders to organise 

themselves, in order to facilitate contract tree farming. The research has identified a number of 

topics on which further research should focus if smallholder contract tree growing in Thailand, 

and perhaps more widely, is to be facilitated.
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Appendixes

Appendix A-1. Translation of the original contract document as issued by 

Phoenix Pulp and Paper

tfaeinaxuâ vi ....25........./.............

iJuvMae)na>3miitfni9NTFi^m^iJgnlfmFnaiJ(n?( 
Agreement for eucalypt tree project

iTJtJuvi u î?viyluA£tf vncM uauw mma4 annci (jjvmm) 
At Phoenix Pulp and Paper Company

TU, VI .liüau...................... Vi.Ft. 25
Month.......... Year............

tfa<nna<iamjÜ3^vh^u^cvnTi iî ttV\Ylue\«K wavt uquf\ imvta^ ĥn$\ (uvn^u) ta'im 99 
vtsjvi 3 muFinFiih'lä anmairmax) a\)\nfltuauiiriu 40310T(na u'lum̂ tJ'OFfnFi änä
waFim£icl9Ucl>3ic(̂ 3jm,iiJgnvljj iSupHiJuaijanunalwn^tvhnn îivmiJ^ttvi
^tialilTutfatnna^amjuauianin “u^wvT &huvm*nu
inu/u'w/u'wäTJ................................................................................... ana.........il.....
lhuia^ivi........... vmvi.......lhu ............................. tnnua............................. amna...............
.......... fovnw............................... frarialdT utfacnna^aiJim aulurm
Ĵnaviü>3 vf^cta f̂JnalFiFina^nuS^aFinnjj^ü.

•ua 1. wmin^TFii4nn^lF((nna<)L<;ijn‘5njjTatj>3nnc5i]gnljjaFinaiJFtc:tniJiJii?vi
•iia 2. wm^njj'lFt'jxirinil îJcnunanfjRnaiJFiftanniJ^wviliJiiluanunu....................eru
maliJiJgn'luMFiuanunu......................uiJcN mjj'naaeiaaw'ua^viFmFurialiJu

This agreement made between Phoenix Pulp and Paper Company (99 m3 Tambon Kuntnam 
sai District Ampur Nampong, Khon Kaen Province 40310 by Mr Kriangsak Salee Manager of 
the Plantation Promotion Department, represents the Company to make this agreement in the 
name of the Company,
With Mr/ Ms/ Miss ............................................................................................year address
number moo village Tambon Ampur Province in this agreement called the member of project. 
Both persons have an agreement for the following:
Clause 1. The member of project agrees to join the eucalypt tree project with the company
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Clause 2. The member of the project receives eucalypt seedlings from the Company in
(amount)............................ tree plants for growing in the land for..(number)................... plots as
detailed below:

uiJswvi lanäTiäviB/ia^Jvi lü a v i^ ) viad^awuvienmancTi'j 'tfaya
Plot number Land right number Area (rai) ^V15 GPSs

Location of this plot GPS
Details
X..............

Y..............

X..............

Y..............

X..............

Y..............

€^LiJuvi^u<ua>3WL6iinciiJjTR£3>3m£3 v^alwinehom^iih
‘HialR^URanjjSuaajjannmeuax)TRannRaomjjnf]vijn£j
This land belongs to the member of project or has been leased or has received permission from 
the owner.

■üa 3.

^uvm m ^m uriN i^m sjTR ^m ^ia^TR m R R ^nR
Clause 3. The member of project promises that will not sell or donate the eucalypt tree planting 
material of the Company to other parties who can give benefits in exchange to the member of 
project.
^ a  4. wm^ajjTRi^ri'iilRtiajJiiJuatiJgijRRnjjnn'juueunanniaivtunviri^irlijj'ijaNiiJ^wvi 
lum ^iR iaijriuv irianrm iJqn  ^etJ^miiJqn(3 x 3 u. / 3 x 2 j j .  vt^a 2 x 4 u.) 
riTjgua^nwnaun'inljJtJRnaiJRfl a tR ^ijanqm ^R A flu^^riuatJfm  4 il um ieniuJqn 
Clause 4. The member of project accepts and follows the suggestions from the Company 
authority to prepare the land and follow the spacing (3 x 3 m. / 3 x 2 m. or 2 x 4 m.) and will 
take care of the plantation while eucalypts grow and harvest after a minimum rotation of 4 
years.
tfa 5. Nmia3jTR£3<)ni^vlRRnaN)'in ac ljjn ‘jev h rm tlRti riiAjJtJRnariRäviriqnRnjjtfa 4
RaaRanqmiriqnljnvnR^URanmitananuuRaelRiURanuOuaajjannvnximyTi

6 . w m ^™ TR ^m ^lR R n?N 'h

not do anything else with eucalypts as 
g  or harvest before 4 years). 

maljJtJRnailRflRiuiaua'iqm'jRRvluuaa
(icfttmrtudnan^rianuriautfoiiei 2.5 iM u liJ )
^tflnu îJifawjjwflultfmjiJwvivi^ayviiJwviijaiJviinu^tfn^sYhm^iiYiuadTaqnwa*
Clause 6. The member of project agrees that when eucalypts grow and until they can be 
harvested, the wood log diameter that is more than 2.5 inches will be sold to the Company or 
sold to representatives of the Company. (The member can disposed o f the logs smaller than 2.5 
inches)
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•iia 7. iSa'ltftJRnjttJtnävlR îJ âijanEjmiRRflumN'jja 3 u<n
wm^iNTa^miaeRa^RalfmaRulvMiJiJWviwmiJRRnaluieuuaanlmnurm 7 ll 
umienuviiJgn^u'nRnRFnR cu nanuu
Clause 7. When eucalypts grow until they can be harvested as clause 3, the member of project 
must harvest and sell to the Company in a period not exceeding 7 years from the date of 
planting and be paid the market price at the time of the sale.

^a 8. MnnNm^Q^TR£3>3na‘ivljjc1n}jnc3niJQijRRnjj‘iiaRna>3,RlRiju^nH
Rn^vimwvulüniaa

Clause 8. If the member of project does not obey to the terms of this agreement, the member of 
project agrees to pay to the Company the value of damage incurred by the Company, (value o f 
the wood that [ias not Joe sold to the Company)
u a r n a n) a u u u a r vn ̂  u cl a \i a i) u
VNaaachulRanu6tfaRanmacm6la‘naaaaaRuäa
Ravmnvjmuuaemainuinunlafhaaeaiju

fitfaaanjjnnRaaRnijnu
aalRR\ianaSa,SaLiJu^nRry

With this agreement, made in two copies and given to both parties, both the Company and the 
member of the projects have read and understood the details of the agreement and have 
accepted them. They have signed in front of two witnesses.

a a € a ........................................................... u^wvi
aa<Sa.................................................................k m u T R ^ rm

(.................................................................)
Company’s signature

( ........................................
Member’s signature

)

fwSa...........................................................vtm u
fN'Sa...........................................................w m u

(•••;.................................................................) (........... ; ........................................................ )
Witness 1 Witness 2
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Appendix A-2. Translation of the original contract document as issued by 

Advance Agro

Memorandum of agreement in commercial fast growing tree promotion 

Year...................

Between Company..................................... (Chai yo AA) promoter

and N am e.................................................... promoted person
References

memorandum 2 sets 
House registration copy 
ID card copy 
Land title 
photo of member 
land map

Branch name...................

Memorandum of agreement in commercial fast growing tree promotion 
Memorandum number.......

This memorandum was done at house address..............................
Dated ..........................between ..........
authorised company, company located at 
from now on will be called as ‘promotor’

and (name).............
address.......................................................
called as ‘promoted person’

According to promoter who intends developing good varieties of seedling to support 
farmers who agree to attend the project of commercial fast growing trees to secure raw 
material for factory of promoter or company in the group and to create sustainable 
employment and careers to farmers in the factory area in which both sides had the same target 
as detailed, promoted person need promoter to give advice in planting and maintaining 
technical, sell high quality seedling at lower price than other persons and guarantee seedling in 
case of disease problem from seedling quality together with buying wood with guarantee price 
that safe in the future of 5 year within promotion period of this project and promoter wanted 
the promoted person to keep on agreement strictly to guarantee that raw material (wood) that 
promoted will sustainably come back to factory of promoter or company in group in future 
because of the very high cost in development and increasing pulp production which need a lot 
of money and long term to get back fund not less than 20 years

both sides agree to make memorandum as details follow:

No.l Apply for member
promoter agreed to promote and promoted person agreed to get promoted by joining in
commercial fast growing tree promotion project by applying for member number....... by
promoter and promoted person agreed to follow all agreements of this memorandum

No.2 Selling and buying seedlings
promoted person agreed to buy eucalypt seedling from promoter which is good quality

and already passed research and development amount ...........seedlings by getting a special
right to buy seedlings in member price for money amount...........  which price is lower than
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by ....................................who

Age ..... (years)
which in this memorandum will be



selling price to other buyers at price 2.50 baht/seedling, promoted person got seedlings from 
promoter and already paid for eucalypt seedlings to promoter correctly as seen in seedling 
receipt document in attachment of the contract which suppose to part of document in this 
contract.

In case of disease problem happen in seedling due to the quality as said in no.l promoter 
will solve or change for promoted person to get eucalypt seedlings replacing all affected 
amount

No.3 Land for planting eucalypt seedling
Promoted person agreed to bring seedling in contract no.2 to plant in land title
........no.........located a t ................district................. province.....................
Land area ................. rai....... ngan............sq.war in spacing ....X ..........meter details are as
follow in copy............... and map attached in contract and supposed to be part of this contract

Promoted person approved that land that grow eucalypt seedling in first paragraph is the 
land of promoted person own the right of land or have right to own by law or right of lending 
and agreed not to use that land to make other contracts or other lending or use for other 
purpose or other activity which might create problems for the promoter unless agreed by 
promoter.

No.4 Duty of promoter
Promoter shall advice with techniques about land preparation, planting, spacing together 

with maintenance until tree age complete for selling and the promoter shall be ready to advice 
whenever the promoted person has problem and request promoter to assist in technique

No.5 Duty of promoted person
5.1 prohibit selling seedlings to other person if promoted person abuses this agreement, 

promoted person agreed to pay a penalty fee to promoter at price 50 baht/seedling for all 
seedlings that were bought from promoter.

5.2 prohibit propagating from eucalypt seedlings for planting or selling including to use 
seedling name of promoter or company in the group whether direct or indirect, if promoted 
person abuses this agreement promoted person agreed to pay for damaged value to promoter 
that happened for all real cases.

5.3 When eucalypt trees age completed 5 years promoted person agreed to cut and sell to 
only promoter and have to deliver all eucalypt wood to promoter. If promoted person sells 
wood to other person, promoted person agreed to pay penalty fee to promoter in rate 50 
baht/ton according to seedlings and trees that were cut.

5.4 in case of promoted person does not follow an advice of promoter about attending 
eucalypt tree or not taking care as needed until cause of damaged before selling age for 
sample, fire or other problem which make problem in wood quality then promoter have right to 
renege this contract or can buy only the part of trees that are not damaged or buying with lower 
price that stipulated in this contract by , promoter will issue letter to inform before not less 
than 60 days from the date that promoter knew about the damage.

No.6 Agreement on cutting eucalypt wood
When tree age completes 5 year count from promoted person received eucalypt seedlings 

and complete planting inland as agreed no3. promoted person has to inform promoter about 
cutting eucalypt tree intention and promoted person agreed to promoter to cut and deliver all 
eucalypt wood that recorded in this contract.
And deliver wood to factory of promoter or factory of company in the same group of promoter 
as declared by promoted person will have to pay for cutting and transport cost, by the said cost 
must be deducted from selling price of eucalypt wood that promoter will agree in the note no.7

No.7 Agreement in buying and price guarantee
Promoter agreed to buy eucalypt wood according to this agreement by promoter will have to 
take the risk of wood price in future, even market wood price is lower than guarantee price the 
promoter (AA) will have to take the risk and promoter agreed to buy eucalypt wood as 
detailed:
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7.1 Wood size diameter 2.5 inches at small end and bigger, length 2.5 meters with guarantee 
price 1200 baht/ton (one thousand two hundred baht only) delivered to AA factory
7.2 Wood size diameter 1.5-2.4 inches ‘at small end, length 2.5 meters with guarantee price 
950 baht/ton (one thousand two hundred baht only) delivered to AA wood chip alliance factory

In case of promoter can not buy or arrange wood buyer to buy eucalypt wood at 
guarantee price according to no.7.1 and no.7.2, promoter agreed to compensate to promoted 
person according to amount of money that less than guarantee price as agreed in this 
agreement.

No. 8 Limit of this agreement
8.1This agreement/memorandum is only valid for wood cut in the first rotation, eucalypt 

tree growing after first harvesting is not under this agreement, if promoted person wants to 
bring eucalypt tree (coppice) in to promotion program again, both side must make new 
agreement and promoter will be given the first priority.

8.2 In case of promoted person died, handicap or same as handicap or become bankrupt, 
let this agreement fall to legal right taker or property manager or other authorised from 
promoted person.

8.3 buying eucalypt wood by guarantee price in this contract promoter keep the right to 
buy from promoted person or legal right taker from promoted person according to 8.2 (for 
sample, son daughter, spouse which can be proved from promoted person who died by law) 
promoted person can not transfer right of this agreement to the other people, except agree by 
promoter’s document, if promoted person abuses this agreement, promoter has the right to 
renege contract and request from promoted person.

No.9 Abuse
In case of both party, who abuses the agreement one or more agreement items together, if 

other agreement already warned the other side to follow the agreement but still not stop, the 
other side can renege this agreement and claim for the damaged immediately, by issuing a 
letter to inform before, not less than 30 days count from the date that acknowledge problem 
case.

No. 10 General agreement
10.1 In case of communication information or notice according to this agreement, if 

promoter or promoted person who already contact at address or office of both parties in this 
agreement, both parties accept that they were officially informed and engage both parties 
completely if the other side changes the address, it must be informed the other side not less 
than 15 days, from the date that address had changed.

10.2 For records of any changes to this agreement both parties agreed to record in paper 
work together with signature of both sides, so agreement can be successful for both sides.

This agreement made in two copies in the same meaning which both parties have read 
and understood all details, agreed in the intention of agreement party, both sides agree to sign 
in front of witness and keep it for reference for each side.

Chaiyo AA Co.Ltd./promoter

Name................ ................ authorise person Name............... ............... promoted person

Name................ ..................witness N am e............... ................ witness
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Appendix A-3. Questionnaire on adoption used in household survey

nfju^munfjQnFiPiiaanlunTjwauFinfnjJiiiJiJcOijmjj
i^a\)m‘ivhäf\jfgninchum‘3iJqm!h

Selection of Farmers who participate in 
The Survey on Adoption of Tree Farming Contract

Hello,

nduinjh^ai^a^m^iJqnduutjAnäiJdä^a^mttfnn^uüjailviu^iiJu^uvtü^aMnimtJ
lJif^rynianfiK
I am doing a survey about Eucalyptus in Thailand as part of a doctoral research.

fid u 9 u u n iiu m J ^ {\n tan ^ a M vm v )m äm iv f3^ n fi^ a 'a a ä iw ,jiaEJR:;
I work as a Doctor of Philosophy (PhD) student at the Australian National University.

a d u ^ a ‘jumunan^ja>3FifuiJ^tunmanj4^ijmvi*lunTj(naiJfinmjj
muiniJinuqanaiJwfl'lalvtiJflt

Would you have half an hour to answer some questions about eucalyptus?

flduasAiia^aiiasviatpa^qm^um^inaiJflnnmviänüd^uu^viflmnaiJjnatlijiim^nFm
n ^ a fjw a u a tru u iiu a u fi:;
1 will not write your name or address so what you tell me remains fully anonymous.

mF|mita£ä*nvia:Adviatj^a>3flduiiai:iJvmviünaEJ aduQuavlataalvifit
I f  you wish, I can give you my contact and the university.

a” Rm fatl^inuQniJ^f\jf\jn^a^ii^i5vi^a(n,SaaR':i^irpiqvt^avljj?
Do yoq, know about contract with a company that buys eucalypts?
uwvm€a ‘^iJtOaiaTia^xi^a^iJiwviupixjayvi ^Nvnnasifrjivm
This company is called Advance Agro and located in Chachoengsao.________________

b. qmiJqncnutjfnaiJw^alii?
Do you grow eucalypts?

I f  b =  YES but a=NO: It fw q n m ^ a iJ fn jJ * * *  END OF SU R VEY
I f  b = NO , go to Q .l_________ ___________ ___________________________________________

~c. qm ldm m fim wawäflanniJqnduyFnm hilaU 'a?
Have you already harvested eucalypts?__________________________________________

I f  NO: ask SURVEY ON A D O P TIO N
I f  YES: ask SURVEY ON IM PA C TS_______________________________________________

d. F |nu i]uäm $fn j0* ‘d u ifla ia ’ WiaiJaYi? Are you contracted by Advance Agro?

^munFiU'dawat.jlunqjj^ja'a this farm er is:

(Jfi’ljJ’lmJ fJiJgntjFnatjnoajPitvIi^jj pJdqntjFnviiiJiuftnfinT) flvMwiJqn

g n q m iJqm fla3tlriau a ^ d u ifla ia Y E A R  S T A R T IN G

Non uatvm ijtfa jjiatfa^dqjty vii^jJiJgni£ia3tlriau EU C A LYPTS:
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eucalypt
tree

grower

n rm iJ q n y F n S iln tf
n m jiw m

Independent eucalypt 
tree grower who started 
eucalypts in last 3 years 

and know of the 
contract with the 

company

Eucalypt tree grower 
contracted by Advance 

Agro who started 
eucalypts in last 3 

years

3 v i i t ] u ä in $ n

YEAR WAS 
CONTRACTED:

UUUäaUfniJiaTJVi Questionnaire number: A

Name of interviewer:

TUVi&Jmttm Date of interview: /02/2008

fjjPiau Respondent: 

(1)
THU (1) M Mffrj (0) F (0)

Vtljlhu (mu) Village (ban):

Phua Sub-district (tambon):

aniria District (amphoe):

\NVna Province (changwat):

cbuv i 1: aTM^U60'lTU'lV1'0ViJJPl all the questions refer to the time prior to the adoption decision
of eucalypt tree growing and of contract activity
l. ‘lufmjjRpiwu^a'avinuw«wa«upi‘lpiviviTjntj>lR*lvif|nunnn'3n: ‘jsvtrva aaunuyfn? 

With which crop can you make more money: sugarcane or eucalypts?
aau

Sugarcane (0)
tJFH

Eucalypts (1)

2. ‘luFmjjfiPimû a'Jvi'iû ^wâ filpilpivivi'̂ no'lpn.viFiminnn'in: ‘jsvri'n Nalrimjyfn? 
With which crop can you make more money: Fruit tree or eucalypts?

wähl
Fruit tree (0)

yen
Eucalypts (1)

With which crop can you make more mone;
YUTWfrjminnn'i'i: ‘jtvri'va tfuimmjyfn?
v: rubber or eucalypts?

Rubber (0)
yen

Eucalypts (1)

4. fluFmufipUMÛ a'0vinuvl«wa«ÜPi‘lPiviviT5'itj 
With which crop can you make more mone

ltf<Ufr)ounnn'h: ‘jsvri'u tfujhiJswfNnuyfn?
y :  cassava or eucalypts?

tfushiJsMa*
Cassava (0)

ym
Eucalypts (1)

5. uanannwuTiülaiiäh asAivuiluwaihzTtitfi 
Aside from money, what are the benefits of

R'Ufannä'myfn 
eucalypt plantations?

6. wawäaannyflnuUuauurilwuifiaiyiumviaunuNaNäpmnvtowaau*!?
How certain is the yield of eucalypts compared to the other crops?
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uaunininn 
Much less (1)

üaun'h 
Less (2)

ivh*inu 
Neutral (3)

innnin  
More (4)

m nn'hinn
Much more (5)

7. wawäflannyfiYinflnijuR^iifttvmii: aiiJ^nmviaunuwaNäflannfltfwaau*i?
How certain is the price of eucalypts compared to other crops?

17.
How many middlemen do you know that buy eucalypts in your area? (if  none, write 0)

11. gm itetävtw adni^unniiJgnRUtJ'vav^a’U]? Was it a success? 

dnifa Yes (T) l l l ih l f a  No (0)

9. g m ita täv tw ach i^ aW m iJg n w a lm ^ a liJ?  Was it a success?

Yes (1) l iJ fh ifa  No (0)

13. gm ibtavtwajhi^um iilgnflugFnv^aliJ?
Was it a success?

Jh lia  Yes (1)

14. fimiRuantfaatAui^flih^ijYiiJgn^uinvna m?
Did you previously live in an area with tree plantations?

12. f|mifluiiqnmtqFnfUwb'a 10 flvifchuinv^a'liJ?
Have you grown eucalypts in the past 10 years?

liiintiiJgn (0) nn ‘l i i ’ cnuriarinenirfa 15 
________ No (0) if  no, go to Q.15_______

15. Fimfi^a'aintj'jnum'jiJgnwuyfnaiJwjlluil 2549 innuflUm? 
How much did you know about eucalypt tree farming in 2549?

tfauinn 
Very little (2)

tfau
Little (3)

inn
A lot (5)

8. FjmwuiJqnNal.inuTb'3 lOtlvlfthiuniria'liJ?
Have you grown fruit trees in the past 10 years?

M fiüilgn (0) tfn ‘YUJ’ tnuriafhcnutfa l l
________ No (0) if  no, go to Q . l l________

10. f|cuifiuiJgntfuEn*<lurfM 10 flvi&huinvt*»aYU]?
Have you grown rubber trees in the past 10 years?

'hiiFtuiJgn (0) rh ‘l i i ’ cnuriafhtnirfa 13
No (0) if  no, go to Q.13

l i i f  tau 
Not at all (1)

iflagm ^m gm uinflnn^iJgna^ufjfln^uLl 2549 
gmflalMiringmäulavtasdgnmiyFniiialiJ?
When you observed eucalypt plantations in 2549, did you think you were interested in 
planting eucalypts?_____________ _____________________________________________________

uauinn  
Very little (2)

uau
Little (3)

fia im o m n  
Quite a lot (4)

inn
A lot (5)
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18. f^mftvfjjinflij^ttvinuM^vi^iJ^atjFinlui^wviFifuay?
How many companies do you know that buy euca in your area? (if none, write 0)

19. f)mifiul^iJ^n^^n^m^nijnn^vinfffyfy'iLnuQnij(?iu?jRnaiJ(nr(vi^aYlji? 
Have you received information on the contract document for eucalypts?

mu (1)
Yes (1)

IjJm u (0) fh  ‘Ixi’ fmjriaFhcmjtfa 23 
No (0) if no, go to Q.23_______

20. :̂̂ fuvl^lJ^l^^^l^'jl^a'0m'5vi^?ff\jfü^mu^nlJ(nuljR^alJp^c^vl^ ^ n v i>lvmlJ^’a?
Where have you received information on the contract document for eucalypts?

(a)
i s u ia

Government

(b)
uw vuaritfu

Advance Agro 
Company

(c)
s f tn m n m in

Farmers’
association

. (d )
ivtauihu, 

Flauem, iviau*) 
Neighbours, 

family or friends

rmihsipnitmi
jjunu

Village meeting

Yes (1) No (0) Yes (1)
I jJ W

o(0) Yes (1) No (0) Yes (1)
w

No (0) Yes (1) No (0)

21. F]m m ultfiu^m än^intnnunuyFnäiJnäv^avbJ?
Have you received information on eucalypt tree farming?

mu (l)
Yes (1)

IjJm u (0) nn ‘I jJ’ m jjwannfnjj^ja 25 
No (0) if no, go to Q.25______

22. Fimlaiu^nQän^muQnuauynnäiJwävilimijh'a?
Where have you received information on eucalypt tree farming?

(a)
i j i n a

Government

(b)
u^wman«Hu 

Advance Agro 
Company

(c)
ä in m n m u t

Farmers’
association

. (d)
ivtauunu, 

f la u e m , iflau«] 
Neighbours, 

family or friends

(e)

rm ih sftp jv a w
jjihu

Village meeting

1 *
Yes (1)

Tini» 
No (0) Yes (1)

l i M N
o(0)

I *
Yes (1)

'UH* 
No (0)

1*
Yes (1) No (0) Yes (1)

TlTM 
No (0)

In 2549, how often did you talk about eucalypt tree growing with neighbours, family or 
friends?

llilflU (1) None (1) U'VOFm (2) Occasional (2) lJaUflU (3) Frequent (3)

24. <luMJs|ijnu^a>3f)m am w n u u ifJu a E h ^ W u m ^ u fto liJ?  
In your village, how are the roads to transport wood?

u thnn  (1) 
Very bad (1)

UU (2) 
Bad (2)

thunan* (3) 
Neutral (3)

«(4) 
Good (4)

a m n  (5) 
Very good (5)

25. tfnQ ihujtau lv tf^m tijihu ilgnw uyflnnujnnW vi^alj]?
Do many people in your village grow euca?

I d  (1) Yes (1) (0) No («)
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26. atl^flaninyi'Muvf'3*]^intJ')nijnn‘jiJgnwugfinvi^n')ijnuRuau*iflPimu? 
What is the general opinion of all the other villagers about growing euca?

udinn
Very bad (1)

Uti
Bad (2)

lhunaTj 
Neutral (3)

ft
Good (4)

Rinn
Very good (5)

27. flih>3lviijviflu\uvtyihu^a4gmtfgmian m^iJgnmitjfnäiMä 
iiaslwfhl^annnniiJgnnu'ltf?
Is there someone in the area who you think is growing Euca very well and so will get a 
good return?_________________ _____ _̂_______________ ____________________________

fi (1) Yes (1) \ t i f t  (0) No (0)

28. riauil 2550 F)niiRüiJgnwuyfnijn\ii^nüaüi^aii]ufniviRaa4fiauvt^a>li]? 
Before 2550, did you plant few eucalypts to try first?

'UJiflmJgn (0) 
tn  liim u

ihNliJwaufhrnuTjavi 34 
No (0) if no, go to Q.34

inn (1)
Yes and was a success (1)

ifia ‘l i i ’ lbsawwachi^a (-1) 
Yes but was a failure (-1)

29. atliflaüaauvi^wa^vim^viflaa^iJgnlflNad'ufa vi^a amvta^? 
Why was the trial of eucalypts a success or a failure?

30. Rmiignmujfnatjvtia’UJ? 
Do you grow eucalypts?

ifiüiJgn
Yes (1)

MatJiJgn (0) tfh ‘vbJ’ mawafhcnutfa 50 
No (0) if no, go to Q.50

31. gmiJgnRuyflnvNvtuflnli?
How many eucalypts do you have?

(a)’H
Rai

(b) RU 
Trees

32. riauil 2550 gam̂ iiwu'j'iRutjRnwa'aanti'lRnllgrun̂ asiniJifiEj'jwaannyFn'lR (nil) 
Before 2550, how many years did you plan to wait to harvest your eucalypts? (years)

33. vin’ljJFimilgnwuyFn?
Why do you grow eucalypts?

34. riautfF)maztfmnilgnenitjfn riauvuhüvtäufluüiflaiJgnasA'j?
What was the land used for the year IMMEDIATELY before you grew eucalypts on it?

’UiiflEJiign 
Nothing (1)

•im
Rice (2)

uiuhilswfo 
Cassava (3)

aau
Sugarcane(4)

waltf
Fruit tree (5)

au*i
Other (6):

Questions about Advance Agro to all eucalypt tree growers: 
tJiJgnyRnatJn'jag‘jt+ $iJgnyflnviii]uäjn$n^a'3RiJiflma

35. gmamnlRinunänv^afkflauannvriMUNnnn'h'jswTH ‘ainflaianu u^£vi3u? 
Do you prefer the plants supplied by Advance Agro or by other sources?

‘RUiOaia(l)
Advance Agro(l)

ima-oau*] (0) 
Other sources (0)
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36. vin'ljj^iaan^iJnan'wu^'invSiManü?
Why do you prefer the plants supplied by this source?

37. sftnänva* ‘nuifisua’ inafJiJqnau'vaää'it vn«föurimvbjviän'h?
Grower contracted by Advance Agro or independent tree grower: which one obtains better 
wood prices?

jftnflmja* ‘nutflaia’ (l)
Grower contracted by Advance Agro (1)

tfilgnad'VjSä'is (0) 
Independent tree grower (0)

38. FimifluiMuvm^aflfyryTija'a ‘nmfiaia u^aljJ ?
Have you seen a contract document from Advance Agro?igro:

{(0) mcnauT Ö )
Yes (1)

liJvifinfnyiia 49 
No (0) if no, go to Q.49______

39. ian*tT5ifiu'3niJ^t\jfynm‘la>laTpiU\lnuv!^aa'inufim,5 m ‘la?
How easy or difficult is it to understand the contract document?

m*U)tnninn
Very difficult (1)

m *lam n  
Difficult (2)

lhunavo 
Neutral (3)

m la'ä'iu
Easy (4)

wh'Umujnn
Very easy (5)

40. vmn^nu^a^wmfimauniöuNFimiJauufilvmriauFimi^udgnyflnäiJinä?
How often has someone from Advance Agro come to visit you in the year before you 
started planting eucalypts?

M a u  (1)

None (1)
m'Ofi'j'O (2) 

Occasional (2)
lJaaa'j'O (3) 

Frequent (3)

41. atViaaflQnmMum«]liJanntfmtfnuannwymuau,iinm nu‘am£)ma?
What is the general opinion of all the other villagers about Advance Agro?
uthnn (1) 

Very bad (1)
lit) (2) 
Bad (2)

lhuna'va (3) 
Neutral (3)

8(4) 
Good (4)

am n (5) 
Very good (5)

42. f)m m a‘amQmainmiflTim*um^fl uJadn'OiviU'OW'j'3?

M fla iau  (l) 
Not at all (1)

uauinn (2) 
Very little (2)

Ü3Ü (3) 
Little (3)

Fiaiwmmn (4) 
Quite a lot (4)

inn  (5) 
A lot (5)

43. Fifulavin?ff\jfyninmnijnTiiJgn‘tfilaauf)Mia,UI? 
Do you do contract farming for other crops?

iavh (1) "UHtfvh (0)
Yes (1) No (0)

44. F)miiluflun€n^a4‘auifimaitfaYUJ?
Are you contracted by Advance Agro?

lllu (1) I iHwiiJu (0) nn ‘111’ muwannmjj^a 119
Yes (1) No (0) if no, go to Q.119

45. Yh UJF)fUiaanviaEllluäNn$nTJa4‘aiJliJcUa? Why did you choose to be contracted by 
Advance Agro?___________________________________________________________

46. firuantjivh'UH? (nil) 
How old are you? (years)

250



What is your highest level of education attainment?
47.

liAoiiuu
No school (1)

lbtfuj
Primary school 

(2)

JJ5UJJWU 
Middle school 

(3)

jjßumJanu 
High school (4)

uvmvmau
University (5)

48. FimflviäuvNwueuviTHH (iQun^vräuiiiJa^viaywijmuljj^iJvmviiJinmmu)?^)
How much land do you own in total (including plots outside the village and excluding 
house)? (rai)_____________________________________________________________________

49. qnnvwuvuujjflTjâ Fim jjnliviiiJuwuu'ivi  ̂(piuvinu)? (1*3)
How much of the total land you own is upper paddy field (sandy soil)? (rai)

52. m^‘Uiävi5fl^mHui<3hTja'0fi6u9'3I jJjjufu ? 
Why is your ownership of the land insecure?

50. fjmöTauflvifiuvuiäA'afl77UiÜum^a'0WiayUj am^uauunojtouvifimiiluwhTja'aay? 
Do you have a certificate of ownership for at least part of the land you own?_____

fl (1) th ‘fl’ mjjpiaphmutfa 79 
Yes (1) if yes, go to Q. 79

51. viCTU^a<i^ml^iJiJ‘5tnuR'3'iJJiiJum^a'a1lRjjUFi'0iiFn.viu?
How secure is your ownership of the land?

JJUFN (4) 
vnopiautfail

vi 81 
Secure

(4) if secure, go 
____ to Q.81

jjuFi'Oinn (5) 
mnpiaijtfau 

ih iA iJ F h m jjtfa  
vi 81

Very secure (5) 
if very secure, go 

to Q.81

53. luihu^a*F)nü3äN7$nfifluvivh*7uluvfa*inii]uihi:a7?
How many people in your family regularly work on your farm?

54. fim lem uph^ii^^uriauilgnym SiM avi^aliJ?
Did you hire labour in the year before you start planting euca?

97* (1) 
Yes (1)

’UJ’WMh* (0) m  ‘l i i ’ mwpiafhmNtfa 87 
No (0) if no, go to Q.87

55. f)mtfQuuan'5nültf^a^f)muriaum‘3iJqnymäiJ(nä pn^m urm pialiJu "IpTIvijj?
Can you tell me your average income in the year before you started planting eucalypts 
from the following sources?________________________________________________________

(a) (b) (c)
rmivntiJgn lif|?fW7 *bu?hvipiU (1J7V1 tl‘5’3’37Uflun7‘5m

(e)
u‘j\)'37uuann7‘5i

(U7V1 pia ll) (U7V1 pia tl) pia ipiau) »pi's (inn pia nttPii (D7vi pia
Farm—crop Farm—livestock Renting land out
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(baht/year) (baht/year) (baht/month) ifiau)
Employment in 

agriculture 
(baht/month)

inau)
Employment

outside
agriculture

(baht/month)

(f) P$*lviC\jlhu 
vi^a iiJutfabu 
(inn  ria ifiau) 

Head of the 
village or his/her 

assistant 
(baht/month)

(g) V

tfnnn?w fluifla 
* / qwä'VMn'j'jjj 
(inn  ria läau) 

Local
Handicrafts/

industry
(baht/month)

(h) quariurih / 
‘h u a 'iv n ‘5 (inn 

cna iaau) 
Shop keeping/ 

Restaurant 
(baht/month)

. 0)
ßungnftouVttf 
(inn  ria iaau)

Remittance
(baht/month)

56. 3URnmu^a>niuuäaun™ üiiä')

This is the end of the survey. Is there anything that you wish to correct or clarify about the
survey?_________________________________________________________________________

^jauFimunnFitdnvtiunan^a'OFimiiatm'ijjmwwnviinvnunTjOTaiJFinmjj^ja'OUiJiJftaumjJÜ
I thank you a lot for your time and kindness in answering this survey, 
a u rm ä a u m u
END OF SURVEY

cbuvi 2: dnvtilJlClvnswvnjjl^iJgnPlUfJfl'l Part 2. To non eucalypt tree growers only
57. vhluFjmiäanviaslüiJgnCTuyFn?

Why did you choose not to grow eucalypts?_______________________________

58. Sivt^wa^vlasYhlv^m iiJauu^avianJgnwuqflTltf?
What could change your decision and make you grow eucalypts?

59. Fimantiivinlvt'j? (nil) 
How old are you? (years)

60. ,5sFiiifmjj^>i{|^a'0f)magvi‘jswijvlvm?
What is your highest level of education attainment?

W ltf ita u
No school (1)

lb sm j
Primary school 

(2)

JJ5ÜJJWU 

Middle school 
(3)

tfsamJanu 
High school (4)

NW 'rtntnäü  

University (5)

61. F)mSvtäuvNW)jeuvhvlvi‘j (‘j')jjn^vipiuiiiJa>3via£jvt]jijnuljj‘3QiJ^uviiJ^nmiJ'iu)?(vl‘j)
How much land do you own in total (including plots outside the village and excluding 
house)? (rai)_____________________________________________________________________
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62. gnnviRuvf^Mxi(?i^aoFirOinvl,5viiiJuwuunvi^ (fiuvmu)? (H)
How much of the total land you own is upper paddy field (sandy soil)? (rai)

65. iwp)lpiävi5^nmilui0™a*viflU0'fluitfuFU ? 
Why is your ownership of the land insecure?

66. luihu^a^niflain$nfiflUvivh>nu^uvfa^uniT]uitai:0n?
How many people in your family regularly work on your farm?

68. <3umnnuTJ0’JuuuctoumNÜuä')
F)mä0tTjvtaninfav^0ivimäu‘lMtfm0u‘luimuclaunnNiiw^al)J?
This is the end of the survey. Is there anything that you wish to correct or clarify about the 
survey?_________________________________________________________________________

63. F)mfiTauavifiuviiiäeMfl^mi]uia™aM3avUJ 0d™uauin^ctauviqmiöumTi0'ja(J? 
Do you have a certificate of ownership for at least part of the land you own?_____

fi (1) fa  ‘fl’ n'ljjeiaFhfrujtfa 109 
Yes (1) if yes, go to Q. 109

(0 tT M ih u  
w3a iilutfcbu 
(invi eia teiau) 

Head of the 
village or his/her 

assistant 
(baht/month)

(h) quafmrih / 
‘huanvrn (invi 

pia ifiau) 
Shop keeping/ 

Restaurant 
(baht/month)

tiuflqnstaunltf 
(inn pia ipiau) 

Remittance 
(baht/month)

64. viwu^a^qml^lJlJ,jtnuf:l^^ul^lula^^a^lvl̂ ^̂ )!̂ ua'Ollfivl,Mu? 
How secure is your ownership of the land?_________

JJUR'O (4) 
vnnptautfaü 

tfnAiJfhfnirifa 
vi 112 
Secure

(4) if secure, go 
to Q .ll l

tfuFNinn (5) 
vnnwainjaü 

tfurtilfhtrurifa 
vi 112

Very secure (5) 
if very secure, go 

to Q .ll l

67. F |m ^auan‘nul«faa>jf|m*lufl 2549 pnim urm pialilü  I pTIvijj? (invi pia ifiau)
Can you tell me your average income in year 2549 from the following sources? 
(baht/month) ___________________________________________________________________

(b)
ilff&n 

(inn pia H) 
Farm—livestock 

(baht/year)

*lvfahvipm (inn  
pi a ifiau) 

Renting land out 
(baht/month)

iw*nuTufvwin 
»pn (inn pia 

ipiau)
Employment in 

agriculture 
(baht/month)

u'j'O 'O 'iuuannT ji 
n»pi‘5 (inn pia 

ifiau)
Employment

outside
agriculture

(baht/month)
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^jaiJF|nujnrifitf?nM^ijnanTja'aF)niiiatfi'3njjujCTW'iviS‘lvriun n ‘jCTaijnnmjj^ja'0uiJiJc<aLin'UJU

I thank you a lot for your time and kindness in answering this survey,
aufmäaucnu
END OF SURVEY

fbufi 3: ^nviiuiayntw viljqntfufjm im uää^ Part 3. To independent tree growers only
69. vi'iYljjf|nuaanviasiJqnwuypnam'3afl,5cTwtJvUJagfntj‘lwfffyf\jn?

Why did you choose to grow eucalypts INDEPENDENTLY (as opposed to contracted)?

70. iv t(n w aM än m ^ n vh lv^ m iiJr iu u faY iazm ii]u ä in €n ^ a*‘0m £)aiavltf?
What could change your decision and make you adopt a contract with Advance Agro?

71. FimantiivinUii? (nil) 
How old are you? (years)

72. ^ auflQ njj^^a^a^m ayvbtaiA w u?

I jTUh^uu
No school (1)

lbsnu
Primary school 

(2)

tfsmmu 
Middle school 

(3)

tfsmnJanu 
High school (4)

jjvn^vimau
University (5)

73. qmjJvwuvw'Mjjnivh'lvH (^ u tta v iftu u iJ a ^ tia ^ w ^ ih u U ta u flu fiiß n tu ih u )? ^ )
How much land do you own in total (including plots outside the village and excluding 
house)? (rai)_____________________________________________________________________

74. annvifiuvNvijjflTjaTjFim Sn’Hviiiluwuinviff'a (fiuvmu)? (Vi)
How much of the total land you own is upper paddy field (sandy soil)? (rai)

75. FimjJ'taupiviPiuviujlCT'OFmjJiiJuwn^ja'avtla'lj) am*uauu™ ctautfFimii]ui<nTja’Oatl|?
Do you have a certificate of ownership for at least part of the land you own?_____

fl (1) tfa ‘fl’ cnuriafhcnw ffa 139 Irifl (0)
________Yes (1) if yes, go to Q. 139____________________________ No (0)__________

76. vi^u^ja\)finiW iJiJ‘3 tn u f i ')n m iJu i^ a 4 Yl^ijufi^uFi,lvm? 
How secure is your ownership of the land?

IjJijufHmn (1) 
Very insecure 

(1)

IsJrfiifN (2)
Insecure

(2)

lhunava (3) 
Neutral 

(3)

JJUA4 (4) 
vnnwautfail 

tfu ftilfhcnu tfa
vl 141 
Secure

(4) if secure, go 
to Q.141

tfufwmn (5) 
vnnwautfaü 

dhifhJfhfnwifa
vi 141

Very secure (5) 
if very secure, go 

to Q.141

77. ?
Why is your ownership of the land insecure?
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78. ^uunu^a>jFifiujtljjn^nnfiuvivin^nu‘luvia'auniijuiJ‘3tqn?
How many people in your family regularly work on your farm?

79. F|m«ibmj0n5nulefaja^muriaum'5iJgnyFnmJnä ensj‘S'itjnT5eiavUJu ''UTIyijj?
Can you tell me your average income in the year before you started planting eucalypts 
from the following sources?________________________________________________________

(a)
m'sivnsiJgn 
(mvi eia H)

Farm—crop 
(baht/year)

(b)
lie fen  

(mvi eia H) 
Farm—livestock 

(baht/year)

(c)
“vfahvinu (mvi 

eia ifiau) 
Renting land out 

(baht/month)

(d)
u w m lu n T S in  

» 09*5 (mvi eia 
inau)

Employment in 
agriculture 

(baht/month)

(e)
u'sw'iuuanm'si 
nwers (mvi eia 

inau)
Employment

outside
agriculture

(baht/month)

(f) fflvtqju'm 
vna iiJuffcbu 
(mvi eia ifiau) 

Head of the 
village or his/her 

assistant 
(baht/month)

(g) V
Winn'S *5 ufiiufla 
'O / qo'imvin'S'SN 
(invi eia ifiau) 

Local
Handicrafts/

industry
(baht/month)

(h) Qlia'hutf'l / 
'jnuanvn's (inn  

eia inau) 
Shop keeping/ 

Restaurant 
(baht/month)

Auflgnstainltf 
(mvi eia ifiau)

Remittance
(baht/month)

80. qurinmu^a’auuuäaunnuüitfh
Plfuflatvl ‘jv i0 ti ifn ,ijvt^0ivimwjj,lv i« 0 i0 u ‘lu iiijijj<aiifnu itvt^avlxl?

This is the end of the survey. Is there anything that you wish to correct or clarify about the
survey?_________________________________________________________________________

^augnimnritänvnmQan^a^gnuiatflTimjjenenfljnvnum^eiaijfhnnN^a^uiJiJäaiin'njü
I thank you a lot for your time and kindness in answering this survey.
aufmäaumw
END OF SURVEY
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Appendix A-4. Questionnaire on impacts used in household survey

iia^m^vhdf\jfipindQEjrn,jiJqnih

Selection of farmers who participate in the survey 
on IMPACTS of tree growing contracts

Hello,

nduinjhTiaiiaxinn^iJgnduuyflnäiJdä^a^iminn^uujaVlvia^iiJuriouvtü^aM'iinaü
iĴ rgrymanf=isj
I am doing a survey about Eucalyptus in Thailand as part of a doctoral research.

fiduiJuuniiauiJ^qjfy'iian^a'OjJvnQvitjnauiivt'O^npi^a’jagm'jiatJFit
I work as a Doctor of Philosophy (PhD) student at the Australian National University.

adu^a'jumunanTjaogmihsmmtnuäuunvflum'iwaurinfnij
ifi tnnu dutjpnaiJ w tfltfHuj ri s
Would you have half an hour to answer some questions about eucalyptus?

aduasljja^auatviatj^a\)Fim*lunT5(inaijfi'ifnmviaTdd’0uu^vSfimtnaLm'iaKvljiijm ‘jnam
n'O^afJaauatj'voiiiiuauFii;
I will not write your name or address so what you tell me remains fully anonymous.

mqmibsjttflvta^dfiatj^a^flduiiasiJvmvitnaEj flduöufivta^flTMFii:
If  you wish, I can give you my contact and the university.

a. qmiJqnnuyFnmJviia'Ui?
Do you grow eucalypts?

If  NO: ask SURVEY ON ADOPTION

b. Fifuldinuinü'iwawäw^nniJgnsnutjfnaiJvtiauA]?
Have you already harvested eucalypts?

If  NO: ask SURVEY ON ADOPTION  
I f  YES: ask SURVEY ON IMPACTS

~c. qmiTluä)n$nTJ0’3ij3i?vi vtloiJam?
Are you contracted by Siam Forestry?

liA d ü u ä in $n T i0 *‘ä£nu vfafosttri’ itlu ä jn äm ja* ‘äm u yla^pjfln5! ’
No, not contracted by Siam Forestry_________ Yes, contracted by Siam Forestry

lujusfaijcnmsrafl:
Questionnaire number: I ______________________________________________________
5afjdu/n»fu
Name of interviewer:___________________________________________________________

Date of interview: /02/2008
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fjnau: thej (1)
Respondent:_____M (1)_____________

vtijihu (unu)
Village (ban):______________________
pinna
Sub-district (tambon):______________
anma
District (amphoe):_________________
<Nvna
Province (changwat):_______________

rhuvi 1: dnvniJ'innunYNVfjJA
Part 1. To all farmers_____
1. gmilgnnuymwvuieinVj?

How many eucalypts do you have?
1-5 (1)

__________________ Rai(l)_________

3. Fjm'laifUJiniJinunwawapiannnn'jiJgngflnmanünFi^u^n? 
How many times have you harvested eucalypts?________

6. gmijmiyfnnmi?
How many eucalypts did you have?

ria'Va Per rai (1) vfavUJP) Total number of Trees (2)

7. gnuuiimJgmnannaK'l^?
What was the origin of the plantation?

annmiwaian (1) 
From old coppice (1)

tnunanujaei (2) 
Seedlings

wunaniüaiSa (3) 
Tissue culture -have

nuntfnilmh (4) 
Rooted cuttings—do

4. annnyiiwNeivtatnnypi^iIüSn^a^fNwawäPi^a^tfuyflnvunmnanliJunuNnü
ALL THE QUESTIONS WILL NOW REFER TO THE EUCALYPTS THAT YOU 
HARVESTED THE MOST RECENTLY

fi^angpiFinunmntnwawaw^a'jyfn'lwjnmvin'lwj? 
How many eucalypts did you harvest last time?

(1) Rai (1) WU (2) Total number of Trees (2)

2. gnuJgntfuymvTUni?

untfnnvig^äuvmu)
Upper paddy field 

(sandy soil) (1)

Where do you grow eucalypts?
intfmviph

(vlpiuvSgpijjgny^m)
Lower paddy field 
(loamy land) (2)

RUUn
Paddy-bund (3)

au*i
Other (4):

5. gmnuisutvh^annniuvinUH? 
What spacing did you do?

3*2 Uimi 
nnwriatfa 7 

3*2m (3)

laJi vt^a 
Is fU M

Don’t know 
or not

applicable (6)

mi (2) 
Trees (2)

(0)

F(0)
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go to Q.13 (2) main root 
(3)

not have main root 
(4)

8. F|m,3ajnannvrUm?
Where did you buy them?

‘im nu^m nuu
(l)

Car selling on 
the road (1)

viannRunan4
(2)

Middleman
(2)

äEj'ijjyJaii'iftvii
(3)

Siam Forestry
(3)

anm^auivntTh 
«'nü'ium liJ  
From private 
nursery (4)

vi5u*i (5) 
Others (5):

9. FjmflajnivhlvHrinviSijnunanmnü? (lnvirianu)
How much did you pay for the plants? (baht per plant)

10. FjmWijm'japi'jnFna'inm'j'Sawiunan? 
Did you have any discount for the plants?

■W(l)
Yes (1)

liA tf (0)th tYUJ’ nnjjwafhfnutfa 12 
No (0) if no go to Q.12

11. fjmWijm^aAviflntfunanivta'ntad'w'Vj ? 
What discount did you have for the plants?

12. Fimwafanufimnnv^a'OJJu'lviy ad 'N räu  minanejt}TJ/nYYfitfu?
Were you satisfied with the plants i.e. were they healthy looking?

w a*U ) ( 1 )

Yes (1)
YljJwa*la (0)

No (0)

13. fi^üertnviFimiJqn^iAyn^anunijmitjfn? 
Which intercrop did you plant with eucalypts?

liia  None (1) 
If none, go to 

Q.16

jjud£a(2)
Potatoes(2)

V^fl(3) 
Chili (3)

JJUtfeVt&a (4)
Cassava (4)

tn^u (5)
Tobacco (5)

vnuentQu (6) 
Sun flower 

(6)

tfnTviA (7) 
Corn (7)

äuitas'jn (8) 
Pineapple (8)

flk (9) 
Bees (9)

t fn  (10) Rice 
(10)

5u*i (11) 
Others (11):

14. fimlefanuVtaflQmwanflvna'UJ?
Did you sell this intercrop?........................... .................. .............. ...............................

M  (1) Wlw (0) m  ‘Id ’ fnuwarinmjj^a 16
_________________Yes (1)____________________________ No (0) if no, go to Q. 16

15. waaei^nanvf>3vnjpiviF|{u<l^<lu m ‘nJgm^^Fnuivianü

How much money did you make IN TOTAL from this intercrop over the whole time you 
had it? (baht)________

(if baht/tonne, write how many tonnes were sold)

16. Fim*l f̂i|tj‘lunT5ilgnc<')utjFnvi'0VDJRivlnYlvi,iwa>l'j? ( f iT a n S jj )
How many kg of fertiliser did you use in the eucalypt plantation per rai? (kg)(kg)

rnUifi mutfa 18 
If none, go to Q.18
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17. qmanuFhijmvn'lvi'j? (inn eia ffiarnu)
How much did you pay for the fertiliser? (baht/kg)

18. (fftarnu)
How many kg of herbicide did you use per rai? (kg)_______ __________ _______________

rhliifi m utfa 20
___________________________ ______________ _______________________If none, go to Q.20
19. fimanunnunmaafoififliYhlw'j? (inn ria frfarrfu)

How much did you pay for the herbicide? (baht/kg)_________________________________

20. fimi3uriVl^nu0Eh'Oaua£vl'5an‘lu^'OnanvNMUATja^Q$n,5m‘iijqntfuyfl'i? (inn  ria \ i )
W hat were the other expenses for eucalypts over the whole rotation? (baht/rai)

Fm'valfivmu (l) 
Land preparation (1) 

(baht/rai)

u m n u ih n T n  (2)
Casual labour (2) (baht/rai)

21. fifufliJf\jvt'i‘lu m ‘5iiuiJgn?huyFnviiavljj? 
flcyvnitfu wunanflFjfunnwehMia Suiiium a
Did you have any problems with the establishment of the plantation? e.g. poor quality 
plants, saline soil...

£1(1) ’Uifl (0) m  ‘l i i ’ fnueiamcnmja 24
Yes (1) No (0) if no, go to Q.24

22. fimflüfywnad'itfn^um'iiiuiJgncttuyFn?
Which problems did you have with the establishment of the plantation?

m wchfl fimmweh (a) 
Poor quality plants (a)

SuilJufVjfl
(b)

Saline soil (b)

Suq (c) 
Others (c):

Yes (1) No (0) Yes (1) No (0)

23. *lfl*5 '̂)Ufim‘lu m ,iiim]fyvn,iJa^fn‘5i^uiJqntnut1jf:n?
Who helped you to fix the problems with plantation establishment?

(a) TjJfl (b) iflau ihu  / iviau (c) ätnwYla^pjä«5» (d) Suq
Nobody Neighbour/ friend Siam Forestry Others:

Yes (1) I No (0) Yes (1) No (0) Yes (1) No (0)

24. a ^ v lf lw a n ,5tviunij^uYljJ9ja'0f)m?
Did any of the following affect your trees?

llUa*
(a)

Pest
(a)

T‘>fl‘js:inw(b) 
Disease 

outbreak (b)

rm uiSm ui
lJa-oanmäa
d™diJYiau(

c)
Weather 
shock (c)

\ y\

(d)
Fire
(d)

(e)
Wood stolen 

(e)

Suq
(0

Others
(0:

Yes
(1)

No
(0)

Yes
(1)

No
(0)

Yes
(1)

No
(0)

Yes
(1)

No
(0)

Yes
(1)

No
(0)

25. W U ltff iffJ J IJ 'j fU t]  

How many mat
n v h an u ’liJiviVlw?
ure trees were damaged?

m iria (1) m i (2)
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Trees/rai (1) Total number of Trees (2)

26. in^üF)mlunn^unilf\ivinviöwan‘jtviijnijinuvljj‘ua^Fim? 
Who helped you to fix these problems affecting your trees?

IjJfl (a) 
Nobody 

(a)

ivfouijhu / m au 
(b)

Neighbour/ friend 
(b)

atnuytafoaml (c) 
Siam Forestry

(c)

Su«1 (d) 
Others 

(d):

Yes (1) No (0) Yes (1) No (0) Yes (1) No (0)

27. vmiJ^ttvimjJvtai^ävi1uinuanafhi3avnalv^mvrjaYU J nnauTjJvWgnanaannm^a'iifi 
vräa vb'lvlvt)j
Did the Siam Forestry give you any money for the trees lost by pest, disease outbreaks 

or fire?
f i( l)  

Yes (1)
(0 )

No (0)

28. wutjFnciiiWf(vif|mifimfitnfianqivin‘li?i? (Tl)
How old were the eucalyptus when you harvested? (years)

29. gmlawawamvh'Ui'j? (wu ria VH)
What yield did you obtain? (tonne/rai)

30. Fiml^ii'j'iulwvi'Ovnjwivin’lvt^annnTji^iiifiü'jyFnfi^viua')? (mvi wa "l*»)
What was the total income per rai from your last harvest of eucalypts? (baht/rai)

31. F)fU‘untjYljjviFiminuinoQ’lwnvnR‘i?
Who did you sell the wood that you harvested to?

faMnuviTJFhjnC
l)

Siam Forestry 
mill gate 

Wangsala (1)

trwYlafojfa5» (2) 
Siam forestry 

delivery centre 
(2)

ifiaum u / iflau*i
(3) Neighbour/ 

friend (3)

vtofhFmna'vj (4) 
Middleman (4)

Su*l (5) 
Others 

(5):

32. gm^aviibzgTiMnuwanauflnaunNidafoaa^unuHiiJ? (^bTou) 
How long did you wait at the Siam Forestry mill gate? (hours)

33. gmäfiQn'iaunuinu'linMJj?
Was the wait at the Siam Forestry mill gate too long?

in u  (1) 
Yes (1)

"UJinu (0) 
No (0)

34. gmW imFnivh'UH? (inn ria mi) 
What price were you paid? (baht/tonne)

(a)
dnvnuiäuphfju 
anan4<l.5 (h  

for diameter 
<1.5 inches

(b)
clTMimäU&hFfU
unan* 1.5-2.5 

%*

Ü1

(c)
jhvnmtfuphfju 
anan* 2.5-3.S

V

UT

(d)
shvnmtfuphflu 
anan* 3.5-5 ü i  

for diameter 
3.5-5 inches

(e)

ana™ >5 üt 
for diameter 

>5 inches
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for diameter 
I.5-2.5 inches

for diameter 
2.5-3.5 inches

fmawin 
<4.7 ffo 

girth
<4.7 inches

fmumn 
4.7-7.8 Ü1 

girth
4.7-7.8 inches

Fmuvnn 
7.8-11 l b  

girth
7.8-11 inches

fmumn 
11-15.7 l b  

girth
11-15.7 inches

Fmmmn 
>15.7 Ü1 

girth
>15.7 inches

35. fimw0tU n u ‘5nm vil^uw^0l}J?
Are you satisfied with the price of wood received?

w a fa  (1)

Yes (1)

36. ,5nnn^n'GiJuilvlRf{apiRaa'3niJ'jnFnviYlMU?
To which location refer the above prices?
Ijjvu n l'j ( l)  
m u o a tfa  39 

as stumpage (1) go to 
Q.39

firfvanuu (2)
at road side (2)

vif3u£j^ujl'a (3) 
at delivery centre (3)

ftao o n u  (4) 
at mill gate (4)

37. f im ^ iP jw n tifn u T u o 'ja iifm  w^aan^ou^nuaulum 'jvhnan'j'jiJrialiJu?  
Did you use family labour or paid labour for the following activities?

(a)
TfiumitjFnäiMcl 

Felling of eucalypts

(b)
weiwuljJviTfiuiiluvia

u «^
Cutting the felled 

trees into logs

tru m n tä u  
if applicable 

(c)
^ u th u iia tu n v ia u ltf  

‘U ftu‘jmj*5‘5V]n 
Moving the eucalypt 
logs and loading on 

truck

rh im ntcfu  
if applicable (d)

^uriolilviT'jO'nuwla
FjlltKlJcloT ransporta 

tion to the mill or 
delivery centre

il w t u v
a'On'iaun

Hi
Family
labour

(1)

4*u j u i m

nuPaid
someone

(0)

aofi^aun
Hi

Family
labour

(1)

anuu'ivm
UPaid

someone
(0)

u w n r o
300*50110

Hi
Family
labour

(1)

anuipsw
nuPaid
someone

(0)

in oon im
000*50110

Hi
Family
labour

0 )

37011*500
7llPaid
someone

(0)

38. rihfpwhtJfhuTO nu fim oa^iäu F hH anaifaiiiJflivhlii'jflaiiÜ M 'iii?  (inviria m i)
If you paid someone, how much did it cost you in total for each activity? (baht/tonne)

(a)
Tfium iypnäiitfä  

Felling of eucalypts

watfuljJviTRUiiJiivia

Cutting the felled 
eucalypts into logs

(c)
vu dhuasu nviaubT l

?t‘lu*5mj*5‘5y)n 

Moving the eucalypt 
logs and loading on 

truck

(d)
‘uiulo'liJvi'booTiiiräa 

f)uüftjrio 
Transportation to 

the mill or delivery 
centre

39. thF|Cuaajkvl)ji0'3 ‘jtu svm ay'lrm iiflU m ? (n'üuuw'j)
If you transported the wood yourself, how far was it? (km)

40. nnF|oiänuflunan4 F im w a'O ^nanunuÄ vijjpiivin'lvi^um 'jw a'ja'O m iw w ljj^ frm iusta

Ijivtala (0)
No (0)
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uat nrwnu? (fnu)
If you paid someone, how long did it cost you to negotiate logging, transport and sale all 
together? (in days)_________________________________________________________________

4L U'3flFinasyl'ian1vtJJviyljnanamn^ fiintntfa^nijm^iJgnwuqfn?
Are there any other costs, not mentioned so far, and associated with growing eucalypts?

f l ( l )  
Yes (1)

'Ixifl (0) rh <vl)J’ (nuriafhtnutfa 43 
No (0) if no, go to Q.43

42. flfhVfohuasVjih* uasath^as iviYUH?
What are the other costs associated with growing eucalypts and how much is each one?

a)

c)

Yes (1) No (0) Yes (1) No (0)

44. u arm n T.a'lmiä') aQuyanYla‘lvifiJ‘5sTu^uasYl'jYlaan?
Aside from wood, did the eucalypt plantation have other benefits?

(e) Su«l 
Others

(b)

Tja*PiuiFhj 
Improve quality of 

saline soil

a A fm n a m iA u tf  
'wviaduwfVHun 

Reducing erosion 
during high 

rainfall events

‘ju m r i'iu iij f lw u  
aSuuasäfl'iijUw 
Shade for other 

crops or livestock

Firnen v m ^ u m u n  
nYtvbqUJ General 

aesthetic value

Yes (1) Yes (1)Yes (1) No (0) No (0) Yes (1)

theiau “*W’!
*Ui m  iri'iSvfaasteih

If yes, what was the 
crop?_______________

vin*lMaui^ajJF)nifnvja>](c) auq (e) 
Others (e):

vin*lvtiJa'i5na(d) 
Killed the fish (d)Made soil poor quality (c)

45. m^dgnyflnSwan^vmriaflutfiJgn^a^F|mY™mmiiavmaiJ?
Has the eucalypt plantations impacted your land positively or negatively?

v m m n  (l) 
Positively (1)

vmau (0) 
Negatively (0)

43. f)mMniJ,l)n 'fl^ lu fi‘jaijn^atjn\ivliijn^? 
Did you keep some wood for family use?

flu  (a) 
Firewood (a)

Qäejriaärvj (b) 
Building materials (b)

3u*i (c) 
Others (c):

46. flwan^tvtuvm^inAjfauatl^ih'aTurmiJgnyFn?
What were the environmental impacts of the eucalypt plantation?-  X  j y j j  5  J -  -  -  J •  A  l  v  m. W

Yes (1)

vhlwauiivfoua* (a) 
Made land dry (a)

vinl^aw'jnn'i'jiwiiTw^ja'afl^auaPia'a (b) 
Slower growth of neighbouring crops (b)

Yes (1)
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Yes (1) No (0) Yes (1) No (0)

47. fimiilu^)jn^n^a^^unjjvla4t,5^(niviiavbJ?
Were you contracted by Siam Forestry for the last rotation? ___________________

iilu (1) liA aitlu  (0) nn ‘111’ cnuriafhtnirfa 82
_________________Yes (1)____________________________ No (0) if no, go to Q.82_______

48. f|nuiJut<u7^a\ic<u7)Jvlaii‘5t<wiU7niliia'3?
How long have you been contracted by Siam Forestry? (years)

49. Jtü7iJvJa î,jflvi1Yli^vi^ajjavi'i>3J5«nnn^mu') 
Did you receive technical advice on eucaly

mjyfnurifimma’Ui?
pt tree farming from Siam Forestry?

W u  (l) 
Yes (1)

liitfftj (0) tfn ‘l i i ’ (nuriarincnstfa 57 
No (0) if no, go to Q.57

50. fimfiAintfaijavm^7m^v^mlfl^imnäüniJYiafoän3flibtTütfii3a'Ui?
Did you find the technical advice on eucalypt tree farming delivered by Siam Forestry 
useful?

l l i f lE J

Not at all (1)
uautnn  

Very little (2)
uau

Little (3)
riaw voinn  

Quite a lot (4)
inn

A lot (5)

51. Fifunpiinfifu'l^ij^ayavn^^'unu'iniJwuyanannviauuana'inWija'inrltjnjJvlaii'jjtvi^ 
alii?
Did you receive technical advice on eucalypt tree farming from other sources than Siam 
Forestry?

ItfiU (1) Lijpmj (0) th  ‘l i i ’ fnuwaFhfnutfa 60
Yes (1) No (0) if no, go to Q.60

52. FimlaftjtfaiiaYmQtfninmnutfuyflnannviaiuiLuannvTUmi!m?
From which other sources did you receive technical advice on eucalypt tree farming?

(a) *§ina  
Government

(c) sfin n in m in
Farmers’ association

(d) iflau ihu  
Neighbours

Yes (1) No (0) Yes (1) No (0) Yes (1) No (0)

(e) m ‘iil‘5£^ijiia'3viijij'm 
Village meeting

(0
äun$nfm3u«iTja4ätniiYJaii,jä

Other growers contracted by 
Siam Forestry

(g) uua’aau*] 
Other sources:

Yes (1) No (0) Yes (1) No (0)

53. nnFim W utfaijavn^‘tfninaQnuwuyfinannämuvJaii‘5ävii
^maa^ntfayavilflinannäuniJYtafoäwiiij^umviuuniJvnsfannviauiiJuath'al'j?
If you also received advice from Siam Forestry, how would you compare advice from 
Siam Forestry to advice from other sources?_______________________ ________________

udfrhinn  
Much worse (1)

titJ rm
Worse (2)

mSaunu
Same (3)

3frh  
Better (4)

eirm inn  
Much better (5)
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54. f^mWiJwuna'iiJjaiRVfiananiln^nviflfimrinvii^uiwtJ'jniJ^nn^ynjJvJa^rfwivi^aljJ? 
Can you obtain the same quality plants from other sources than Siam Forestry?

™ 0 )
Yes (1)

' b f W ( O )

No (0)

55. u a n q n n ä m w ta fo ä w iiisb  la^vifjmasTntfbnw?
Except from Siam Forestry, who else could you sell your wood to?

m a u ih u  / ifiau*i (a) 
Neighbour/ friend

(a)

viannaunan'O (b) 
Middleman 

(b)

Other company
(c)

5u*i (d) 
Others (d):

M  (1)
Yes (1)

T»fW(0)
No (0)

M ( l )
Yes (1)

TlfW (0)
No (0)

lr i(D
Yes
(1)

TifW (0)
No (0)

56. m fim ^n uh n vfau au
If you sold the wood to somebody else, what did Siam Forestry do?

m i d i  (1)
They don’t 

know (1)

m fuffW vhas  
X-5 (2)

They know but 
did nothing (2)

m iB iia u  (3) 
They fined me 

(3)

m aK lri^aduluijqj^eh: 
vhltföuldsftm im flusftnftnfliim ltfSn  

(4)
They blacklisted me: I cannot be 
contracted by them anymore (4)

57. Fim^bü0Bunufi\)fl^™pfatfu4vifimflnuämuYto4i‘iänTl5nwNQniiJuath'3vl‘j?

udsnn (l)
Very bad (1)

lid (2) 
Bad (2)

lhunsn* (3) 
Neutral (3)

« (4 )  
Good (4)

fijnn (5) 
Very good (5)

58. flasl'jSnijn^viifimniJpffy^'ivifimvi'iloniJJtonjJvlaii'jilPilvi'ljJl^nan'jfl'O?
Are there any other aspects of your contract with Siam Forestry that have not been
mentioned so far?

a)
b)
c)

59.
Tja-oPim?
Has Siam Forestry contributed to create or strengthen farmers’ associations in your
village?_______  _____________________ _____  _____ _______________________

\vi (1) l>rtvi (0)th ‘I d ’ (nuriafhcn irfa  67
_________________ Yes (1)_____________________________No (0) if no, go to Q.67__________

60.
^ja^nt?
How has Siam Forestry contributed to create or strengthen farmers’ associations in your 
village?________________________________________________________________________

61. qm aza-ofl^iijuäunän^a'aäunudafoänirialdinalii?
Will you continue being contracted by Siam Forestry?

iilu  (1) 
Yes (1)

IdiiJu (0) 
No (0)
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62. Vhljj? 
Why?

63. aummjj^a^uijijaaimnimusn
F)fuj3atvl^vigsiinyl̂ Jvi1amjJiOTJj‘lvi«Fugu*luuiJiJc<aijmjJÜvi^avlii?
This is the end of the survey. Is there anything that you wish to correct or clarify about 
the survey?__________________________________________________________________

^auf)munnRtd™^m™nTja*F)miiatmnm)jnwnvifl‘lvnum ‘iwaurinnnmja'auuuäaufnuü
I thank you a lot for your time and kindness in answering this survey.
aunTjäaufnjj
END OF SURVEY

fbufi 2: dnvt^uiavtntpjviljgntnutjfnuuuatl'jt Part 2. To independent tree growers only
64. f^mWu«uauu:runvn\ntfnm,5‘lumidqnRuymannfluauw^ljJ?

Did you receive technical advice on eucalypt tree farming from anyone?
Wlriffu (0) rh ‘Id ’ n'iuriaFhrniJ'iia 88W u  (1)

Yes (1) No (0) if no, go to Q.88

No (0)Yes (1) Yes (1)

67. vinUi? 
Why?

68. auRnmNTja'3uuuäaumwüiuh
fimflat>l‘5viatufn^Jvt^aiviiJiRjj‘lM«Riau‘luiiiJiJttaiJcn)Jil,M̂ aYlji?
This is the end of the survey. Is there anything that you wish to correct or clarify 
about the survey?_______________________________________________________

rvrcihsaproaw^il
nu

Village meeting

mn$nFm5uti3ja'0
sftnuvlafoärä
Other growers 
contracted by 
Siam Forestry

(g) uvi*n 5u*i
Other sources:

65. qm W um uusintfnu^nm ^W m iJgnw uyflnannfllviuih'j?
From which sources did you receive technical advice on eucalypt tree farming?

Yes (1)

(a)
Government

No (0) Yes (1)

(b) uiwvuanmi 
Siam Forestry 

Company

(c) fftnnircm in  
Farmers’ association

Yes (1) No (0) Yes (1)

Neighbours

No (0)

66. f|fURRMialji'3n«t'3uyfn‘ua'aF)manaaKvlRiiJiJ‘jKTü^jj'iannRniiUKÜnRnuJ5^nnT5a'infltJ

Do you think your eucalypt plantation could have benefited from technical advice 
from Siam Forestry? ____________________________________ ______________

Yes (1)
fieri VUilfi(O)

No (0)
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^jauF)fuu'inFisrfnM ^ijna'i^ja>3f)auiatFm uLU W (m vifl<lvi<l u m ‘i(naiJR nfn}j^a>3iL uu^aiJfn jj
V

Ü
I thank you a lot for your time and kindness in answering this survey, 
aufmäaumu
END OF SURVEY
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Appendix A-5. Codes used in the qualitative data analysis

Table A-l. Examples of analytical categories and codes used in the qualitative data 
analysis________________________________ _______________________________________
L an d  co n s tra in ts P ro fit an d  tim in g
L and  no t su itab le  fo r euca ly p ts P re fe rs  eu c a ly p ts  b ecause  lo w er in v es tm en t
G ro w  eu c a ly p ts  o n ly  on p ad d y -b u n d C a ssav a  b e tte r  p ro fit than  su g a rcan e
L an d lo rd s  do  n o t w an t to ren t o u t th e ir  land  
fo r eu ca ly p t tree  g row ing

E u ca ly p ts  =  b e tte r  p ro fit th an  a lte rn a tiv e  
crops

N o t en o u g h  land  for eu ca ly p t tree  g ro w in g I f  sm all and , n o t w o rth  g ro w in g  eu ca ly p ts
F in an c ia l co n s tra in ts C assa v a  y ea rly  incom e
C o st o f  in v es tm en t S ug arcan e  y ea rly  incom e
F in an c ia l r isk  o f  eu ca ly p ts E u ca ly p ts  tak e  too  long
C an n o t w a it 3-4  y ea rs R u b b e r tak es too  long
D iv ers if ic a tio n E u ca ly p ts  g ro w  fas te r  than  o th e r  trees
W o rk  n eed ed  to  g row  eu ca ly p ts B eh av io u rs
S u g arcan e  to o  m uch  w ork P eer p ressu re  eu ca ly p ts
C a ssav a  too  m u ch  w ork H ead  o f  v illag e  g ives seed lin g s
E u ca ly p ts  ea sy  to take care  o f C o n v e n ie n ce  fo r b u y in g  seed lin g s  o r se llin g  

w o o d
E u ca ly p ts  no  n eed  to h ire labou r U se o f  tria ls
C h ild re n /g ran d  ch ild ren  he lp  p lan tin g L ong  h is to ry  o f  eu ca ly p t tree  g ro w in g
E u ca ly p ts  fo r o ld  peop le S m allh o ld e rs  u n d ec id ed
S o il- -p ro d u c t io n E u ca ly p ts  g ro w n  fo r ow n  use
M ak e  u se  o f  em p ty  land P rice  S tab ility
E u ca ly p ts  is the on ly  c rop  p o ss ib le  on  tha t 
land

R easo n s  fo r  b e in g  co n trac ted  o r  in d ep en d en t

E u ca ly p ts  d ep le te  soil In cen tiv e  (free  o r ch eap e r seed lin g s)
E u ca ly p ts  ab so rb  w ate r C o n tra c t fo r p rice  secu rity
E u ca ly p ts  m ak es  no d iffe ren ce  on  soil C o n tra c t =  co m p e titiv e  price
P ro d u c tio n  risks C o n tra c t fo r te ch n ica l adv ice
P ro b lem  o f  p e s t w ith  euca ly p ts In d ep e n d en t tree  g ro w er =  can  se ll to  an y o n e
E u ca ly p ts  p ro b lem  te rm ites In d ep e n d en t tree  g row er -  no  co n trac tu a l 

co m m itm en t
C o w s do  n o t e a t eu ca ly p t p lan ts In d ep e n d en t tree  g ro w er =  ea sy  to  sell
W o rrie s /n o t w o rrie s  ab o u t eu c a ly p t tree  
g ro w in g

In d ep e n d en t tree  g ro w er =  ch o ice  o f  len g th  o f  
ro ta tio n

W o rry  ab o u t eu ca ly p t trees im p ed in g  o th e r 
cro p s to  g row

N o  co n tra c t b ec au se  eu ca ly p t tree  fa rm in g  is 
o n ly  an  ad d itio n a l ac tiv ity

W o rry  ab o u t eu ca ly p t roo ts N o  co n tra c t b ecau se  lim ited  sp ace
M a rk e ts C o m p a n y ’s rep u ta tio n
E u ca ly p ts  =  m ark e t secu rity T ru s t
E u ca ly p ts  =  ea sy  to  sell E x ten sio n

L ack  o f  in fo rm atio n
F ee l ex ten s io n  is u n fa ir
R ad io , T e lev is io n
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Appendix A-6. Chi-square tests on contingency tables (adoption)

We explain the procedure conducted to test the relationship between having hired labour in the 

year prior to the decision to adopt or reject tree growing, and adoption of tree growing. The 

procedure used to test for the influence of other binary variables on adoption follows the same 

steps and only results are provided.

Example:

We tested for the influence of prior use of hired labour on the adoption of tree growing. Such a 

dataset with count data can be displayed in a contingency table. We used a chi-square testing 

procedure on contingency tables in order to establish whether there was a statistically 

significant influence of having hired labour in the year prior to the decision to adopt or reject 

tree growing on adoption of tree growing.

Results: the proportions of smallholders who adopted tree growing was 72% in the group who 

hired labour in the year prior to the adoption decision, and 74% in the groups who did not hire 

labour. The chi-square test did not detect a significant relationship between the two factors

(p>0.1).

Table A-2. Contingency table and chi-square to test the relationship between prior use of 
hired labour and adoption of tree growing__________________________________________

Factor tested for influence on adoption
Farmers who hired labour in 
year prior to the adoption 
decision (n = 297)

Farmers who did not 
(n = 335)

Adoption of 
tree growing

Adopters 
(n = 461)

(a) 213 (b) 248

Non adopters 
(n = 171)

(c) 84 (d) 87

. csi 213 248 84 87 (syntax in Stata: csi a b c d)

Exposed Unexposed | Total 
-+ ............. ...................+.............

Cases | 
Noncases |

________-f_.

213
84

248 | 
87 |

461
171

Total | 297 335 |
____
632

Risk I .7171717 .7402985 | .7294304
I I

Point estimate | [95% Conf. Interval]

Risk difference I -.0231268 | -.0926116 .046358
Risk ratio I .9687602 | .8805088 1.065857

Prev. frac. ex. I .0312398 | -.0658568 .1194912
Prev. frac. pop I .0146807 |

chi2(l)= 0.43 Pr>chi2 = 0.5136
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Table A-3. Chi-square to test the relationship between having lived in a plantation area 
and adoption of tree growing ____________________________________________________

Factor tested for influence on adoption
Farmers who lived a plantation 
area prior to the adoption 
decision

Farmers who did not

Adoption of 
tree growing

Adopters 
(n -461) 148 313
Non adopters 
(n = 171) 46 125

. csi 148 313 46 125

Exposed Unexposed | Total
.............. + ............................... +-------

Cases I 148 313 | 461
Noncases I 46 125 | 171
.............. + ................................ + .........

Total| 194 438 | 632

Risk I .7628866 .7146119 | .7294304

Point estimate | [95% Conf. Interval]
i---------

Risk difference | .0482747 | -.0250092 .1215587
Risk ratio | 1.067554 | .9676349 1.17779

Attr. frac. ex. | .063279 -.0334476 1509525
Attr. frac. pop |

+..........
.0203152 1

chi2(l)= 1.59 Pr>chi2 = 0.2077

Table A-4. Chi-square to test the relationship between having tree-growing experience 
and adoption of tree growing_____________________________________________________

Factor tested for influence on adoption
Farmers who had tree growing 
experience prior to the adoption 
decision

Farmers who did not

Adoption of 
tree growing

Adopters 
(n = 461) 177 284
Non adopters 
(n = 171) 58 113

.csi 177 284 58 113

I Exposed Unexposed | Total
----------- + ............................... +-------

Cases I 177 284 | 461
Noncases I 58 113 | 171
.............. + ............................... + ..........

Total I 235 397 | 632

Risk I .7531915 .7153652 | .7294304
I I
I Point estimate | [95% Conf. Interval]

Risk difference I .0378263 | -.032948 .1086005
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Risk ratio | 1.052877 | .9565477 1.158907
Attr. frac. ex. | .0502213 | -.0454262 .1371178
Attr. frac. pop | 

+----
.0192824

chi2(l) = 1.07 Pr>chi2 - 0.3009

Table A-5. Chi-square to test the relationship between knowing someone who grew 
eucalypts well and adoption of tree growing________________________________________

Factor tested for influence on adoption
Farmers who knew someone 
who grew eucalypts well

Farmers who did not

Adoption of 
tree growing 9

s 
>

II 
o'

 
o

328 133
Non adopters 
(n = 171) 118 53

. csi 328 133 118 53

I Exposed Unexposed | Total
— .....................+ ....................................................................~ + ................................

Cases I 328 133 | 461
Noncases I 1 18 53 | 171
.............. + ................. ...............+----------

Total| 446 186 | 632
I I

Risk I .735426 .7150538 | .7294304

Point estimate | [95% Conf. Interval]
1.........

Risk difference
-----------------------------------T -------

.0203722 | -.0563349 .0970794
Risk ratio | 1.028491 | .9246458 1.143998

Attr. frac. ex. | .0277013 | -.0814952 .1258724
Attr. frac. pop |

+------
.0197094 

chi2(l) = 0.28 Pr>chi2 = 0.5993

Table A-6. Chi-square to test the relationship between thinking that eucalypts growing is 
the norm and adoption of tree growing____________________________________________

Factor tested for influence on adoption
Farmers who thought eucalypts 
were the norm in their village 
prior to the adoption decision

Farmers who did not

Adoption of 
tree growing

Adopters 
(n = 461) 372 89
Non adopters 
(n = 171) 116 55

.csi 372 89 116 55

I Exposed Unexposed | Total
----------------------------- + ..................................- ................. - ........................+ .................................

Cases I 372 89 | 461
Noncases I 116 55 | 171

----------------------------- + ..................................... .............................................+ — .......................

Total I 488 144 | 632
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Risk I .7622951 .6180556 | .7294304
I I
I Point estimate | [95% Conf. Interval]

Risk difference | .1442395 | .0563544 .2321246
Risk ratio | 1.233376 | 1.074797 1.415353

Attr. frac. ex. | .1892174 | .0695915 .2934627
Attr. frac. pop |

+........
.1526874

chi2(l) = 11.72 Pr>chi2 = 0.0006

Table A-7. Chi-square to test the relationship between being head of village (or assistant) 
and adoption of tree growing ____________________________________________________

Factor tested for influence on adoption
Farmers who were head of 
village or assistant prior to the 
adoption decision

Farmers who did not

Adoption of 
tree growing

Adopters 
(n = 461) 24 437
Non adopters 
(n = 171) 14 157

. csi 24 437 14 157

Exposed Unexposed | Total
.......................+ .................- ..............................- + .....................

Cases I 24 437 | 461
Noncases I 14 157 | 171

— - .........................+ ...................................................................................+ ..................................

Total| 38 594 | 632
I I

Risk I .6315789 .7356902 | .7294304
i I
I Point estimate | [95% Conf. Interval]
i...... ......

Risk difference | -.1041113 | -.2615282 .0533057
Risk ratio | .8584849 .6702123 1.099646

Prev. frac. ex. | .1415151 | -.0996461 .3297877
Prev. frac. pop |

+..........
.0085088 1

chi2(l) = 1.96 Pr>chi2 = 0.1614

Table A-8. Chi-square to test the relationship between having a land tenure certificate 
and adoption of tree growing ____________________________________________________

Factor tested for influence on adoption
Farmers who had a land tenure 
certificate prior to the adoption 
decision

Farmers who did not

Adoption of 
tree growing

Adopters 
(n = 461) 406 55
Non adopters 
(n = 171) 158 13

. csi 406 55 158 13

Exposed Unexposed | Total
.............. + ................................ + .............

Cases I 406 55 | 461
Noncases | 158_____ 13 | 171
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--------------—+--------------------- —+.............
Total| 564 68 | 632

Risk | .7198582 .8088235 | .7294304
1 1 

Point estimate
..................... .......... +-

Risk difference | -.0889654

[95% Conf. Interval]

| -.1895079 .0115771
Risk ratio | .8900064 | .7842475 1.010027

Prev. frac. ex. | .1099936 | -.0100275 .2157525
Prev. frac. pop | .0981588 |

+..................... -.........................................
chi2(l) = 2.43 Pr>chi2 = 0.1188

Table A-9. Chi-square to test the relationship between having lived in a plantation area 
and adoption of contracts for tree growing_________________________________________

Factor tested for influence on adoption
Tree growers who had lived in a 
plantation area prior to the 
adoption decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n -  292) 92 200
Non adopters 
(n=  169) 56 113

. csi 92 200 56 113

I Exposed Unexposed | Total
....................................+ .................................... - — ..............................+ .........................

Cases I 92 200 | 292
Noncases I 56 113 | 169
....................................+ .................................................................... - — + .......................

Total| 148 313 | 461

Risk I .6216216 .6389776 | .6334056
I I
I Point estimate | [95% Conf. Interval]

Risk difference I -.017356 | -.1118876 .0771756
Risk ratio I .9728378 | .8366796 1.131154

Prev. frac. ex. I .0271622 | -.1311539 .1633204
Prev. frac. pop | .0087202 |

chi2(l) = 0.13 Pr>chi2 -  0.7181

Table A-10. Chi-square to test the relationship between having tree-growing experience 
and adoption of tree growing ____________________________________________________

Factor tested for influence on adoption
Tree growers who had tree 
growing experience prior to the 
adoption decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n = 461) 82 210
Non adopters 
(n = 171) 94 75

.csi 82 210 94 75
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| Exposed Unexposed | Total
.......... —...... ~+—........ -...................+----------

Cases | 82 210 | 292
Noncases | 94 75 | 169

.........- ...........+~ .........-...................+.............
Total | 176 285 | 461

I I
Risk | .4659091 .7368421 | .6334056

1 1
| Point estimate | [95% Conf. Interval] 
1 -1---

Risk difference | -.270933 | -.3606262 -.1812398
Risk ratio | .6323052 | .5320012 .7515207

Prev. frac. ex. | .3676948 .2484793 .4679988
Prev. frac. pop | .1403781 1

chi2(l) = 34.40 Pr>chi2 = 0.0000

Table A -ll. Chi-square to test the relationship between having contract farming 
experience and adoption of tree growing___________________________________________

Factor tested for influence on adoption
Tree growers who had
experience with other contract 
crops prior to the adoption 
decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n = 461) 23 269
Non adopters 
(n = 171) 10 159

. csi 23 269 10 159

I Exposed Unexposed | Total
----------- + ......... .......................+ .............

Cases I 23 269 | 292
Noncases I 10 159 | 169
----------- +_ — ..................................................................+ ....................................

Total| 33 428 | 461
I I

Risk I .6969697 .6285047 | .6334056
I I

Point estimate | [95% Conf. Interval]

Risk difference | .068465 | -.0948791 .2318092
Risk ratio | 1.108933 | .875404 1.40476

Attr. frac. ex. | .0982324 | -.1423297 .2881348
Attr. frac. pop | 

+—......
.0077375

chi2(l) = 0.62 Pr>chi2 = 0.4316
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Table A-12. Chi-square to test the relationship between the plants supplied by the 
contracting company and adoption of tree growing

Factor tested for influence on adoption
Tree growers who preferred 
planting material from the 
company prior to the adoption 
decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n = 461) 283 9
Non adopters 
(n = 171) 92 77

. csi 283 9 92 77

Exposed Unexposed | Total
- + -

Cases I 283 
Noncases | 92
............... + .............

Total I 375

- + ................

292 
169

.............+ .........
86 I 461

77

Risk I .7546667 .1046512 | .6334056
I I
I Point estimate | [95% Conf. Interval] 
I-----------------------------+ ---------------------------

.6500155 
7.211259 
.861328 
.8347802

Risk difference | 
Risk ratio | 

Attr. frac. ex. | 
Attr. frac. pop | 

+.......

I .5720285 .7280025
3.875848 13.417
.741992 .9254677

chi2(l) -  127.29 Pr>chi2 = 0.0000

Table A-13. Chi-square to test the relationship between having a land tenure certificate 
and adoption of tree growing ____________________________________________________

Factor tested for influence on adoption
Tree growers who had a land 
tenure certificate prior to the 
adoption decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n = 461) 260 32
Non adopters 
(n =171) 145 24

. csi 260 32 145 24

I Exposed Unexposed | Total
.......................+ ................................+ ..............

Cases I 260 32 | 292
Noncases | 145 24 | 169

.......................+ ................................+ ..............
Total| 405 56 I 461

I I
Risk I .6419753 .5714286 | .6334056

I I
_________I Point estimate | [95% Conf. Interval]
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1 _  _  4 -

Risk difference .0705467 | -.0672192 .2083127
Risk ratio | 1.123457 | .8853371 1.425621

Attr. frac. ex. | 
Attr. frac. pop | 

+ ...................

.1098901 |
.0978474

-.1295132 .2985513

chi2(l)= 1.05 Pr>chi2 = 0.3045

Table A-14. Chi-square to test the relationship between that the perception that contract 
price is higher than independent price and adoption of tree growing___________________

Factor tested for influence on adoption
Tree growers who perceived that 
contract price is higher than 
independent price prior to the 
adoption decision

Tree growers who did not

Adoption of 
contracts for 
tree growing

Adopters 
(n = 461) 225 67
Non adopters 
(n = 171) 40 129

. csi 225 67 40 129

I Exposed Unexposed | Total
----------- + ................................+ ..............

Cases I 225 67 | 292
Noncases I 40 129 | 169
.............. + ................................+ ..............

Total| 265 196 | 461

Risk I .8490566 .3418367 | .6334056
I _ I

Point estimate | [95% Conf. Interval]

Risk difference I .5072199 | .4280533 .5863864
Risk ratio I 2.483807 | 2.031982 3.036099

Attr. frac. ex. | .5973923 | .5078696 .67063
Attr. frac. pop I .4603194 |

+ ............................................... ................
chi2(l) = 124.83 Pr>chi2 -  0,0000
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Appendix A-7. Chi-square tests on contingency tables (impacts)

Table A-15. Chi-square to test the relationship between being a contract grower and 
provision of free seedlings, block planting__________________________________________

Factors tested for difference btw 2 groups: having a contract 
or not
Adopters (n = 63) Adopters (n = 59)

Outcome Percentage of 
tree growers 
who had
seedlings 
free 9 6
Did not 54 53

. csi 9 6 54 53

| Exposed Unexposec | Total

Cases | 9 6 | 1.
Noncases | 54 53 | 107

Total | 63 59 | 122
1 1

Risk | .1428571 .1016949 | .1229508

Point estimate | [95% Conf. Interval]
1 _ __ 4-i...........

Risk difference | .0411622 | -.0746581 .1569825
Risk ratio 1.404762 j .5324976 3.70585
Attr. frac. ex. .2881356 -.8779429 .7301564
Attr. frac. pop

+..........
chi2(l)

| .1728814 1

= 0.48 Pr>chi2 = 0.4890

Table A-16. Chi-square to test the relationship between being a contract grower and 
provision of free seedlings, paddy-bund and boundary planting_______________________

Factors tested for difference btw 2 groups: having a contract 
or not
Adopters (n = 19) Adopters (n = 22)

Outcome Percentage of 
tree growers 
who had
seedlings 
free 17 10
Did not 2 12

csi 17 10 2 12

1 Exposed Unexposed | Total

Cases | 17 10 | 27
Noncases 1 2 12 | 14

Total | 
1

19 22 | 41
1

Risk .8947368
1

.4545455 I .6585366

Point estimate | [95% Conf. Interval]
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_______ -f-___
Risk difference | .4401914 | .1905231 .6898597
Risk ratio 1.968421 | 1.214338 3.190776
Attr. frac. ex.
Attr. frac. pop

+.......... —
chi2(l)=

.4919786

.3097643
| .1765063 .6865966

8.79 Pr>chi2 = 0.0030

Table A-17. Chi-square to test the relationship between being a contract grower and 
problems with quality of plants

Factors tested for difference btw 2 groups: having a contract 
or not
Adopters (n = 82) Non adopters (n = 81)

Outcome Farmers who 
had problem 
with quality 
of plants 13 19
Farmers who 
did not 69 62

. csi 13 19 69 62

I Exposed Unexposed | Total
— .................. + ............................... + ..............

Cases I 13 19 | 32
Noncases I 69 62 | 131

...................... + ............................... + — .......-
Total| 82 81 | 163

I I
Risk I .1585366 .2345679 | .196319

I I
Point estimate | [95% Conf. Interval]

i..........
Risk difference | -.0760313 | -.1975408 .0454782

Risk ratio \ .6758665 | .3581145 1.275557
Prev. frac. ex. | .3241335 -.2755572 .6418855
Prev. frac. pop | 

+........
.163061

chi2(l) = 1.49 Pr>chi2 = 0.2218

Table A-18. Chi-square to test the relationship between being a contract grower and 
satisfaction with plants_____ _____________________________________________________

Factors tested for difference btw 2 groups: having a contract 
or not
Adopters (n = 82) Adopters (n = 82)

Outcome satisfied with 
plants 60 65
Not satisfied 22 13

.csi 60 65 22 13

I Exposed Unexposed | Total
----------- + ....... ....................... +----------

Cases I 60 65 | 125
Noncases I 22 13 | 35
............................. + ................................... ............................. + - ........................

Total| 82 78 | 160
I I

Risk) ,7317073 .8333333 | .78125
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Point estimate | [95% Conf. Interval]

Risk difference | -.101626 | -.2282626 .0250106
Risk ratio | .8780488 .7449393 1.034943

Prev. frac. ex. | .1219512 | -.0349429 .2550607
Prev. frac. pop |

+--------
.0625

chi2(l) -  2.42 Pr>chi2 = 0.1201

Table A-19. Chi-square to test the relationship between being a contract grower and 
problems with fungus and soil

Factors tested for difference btw 2 groups: having a contract 
or not
Adopters (n = 82) Adopters (n = 82)

Outcome Had problem 
of fungus, 
quality of
soil 25 12
Did not have 
problem of 
fungus 57 69

. csi 25 12 57 69

TotalI Exposed Unexposed
............................ - + ......................................................... — + ............................

Cases I 25 12 | 37
Noncases | 57 69 | 126

............... + .................................+ .............
Total| 82 81 I 163

Risk I .304878 .1481481 | .2269939
I I
I Point estimate | [95% Conf. Interval]

Risk difference .1567299 | .0305821 .2828777
Risk ratio | 2.057927 | 1.111441 3.810425

Attr. frac. ex. | .5140741 | .1002671 .7375621
Attr. frac. pop | 

+------
.3473473

chi2(l) = 5.70 Pr>chi2 = 0.0169
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Appendix A-9. NPV analysis

NPV distribution

The distribution of the NPVs of first rotation of tree growing (block plantation only) was tested 

using a chi-squared test for normality. At a ten per cent level, the Null hypothesis of a normal 

distribution was rejected. A t-test on the difference of the means could therefore not be applied 

given the small size of the sample. Just as a reference to show the result if one was willing to 

make the normality assumption anyway, if doing a t-test on the difference on the means (mean 

NPV of contracted and independent tree growers excluding benefits from intercropping), the 

difference would not come out to be statistically significant (p = 0.2491).

Table A-22. Normality tests of NPVs distribution (block planting first rotation) (n = 42)
sktest NPV (including benefits from intercropping)

Skewness/Kurtosis tests for Normality 
------ jo in t------

Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2 
.................+...........................................................................
NPV I 0.207 0.051 5.23 0.0731_______________________________
sktest NPV (excluding benefits from intercropping)

Skewness/Kurtosis tests for Normality 
------ jo in t------

Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2 
-................+...........................................................................
NPV 1 0.091 0.163 4.77 0.0920_______________________________

When visually examining the distribution of NPVs using histograms, it becomes clear that the 

distribution is not bell-shaped, but there are two peaks for the case of Figure A-l, and right- 

skewed with a long tail for the case of Figure A-2.
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Figure A-l. Distribution of NPVs for contract tree growers (block planting first rotation) 
(n = 24)________________________________________________

Bin

4486.646
6813.205
More

Frequency
-166.472 1
2160.087 7

Figure A-2. Distribution of NPVs for independent tree growers (block planting first 
rotation) (n = 17)________________________________________

Histogram

/  /  
y j Q

B i n

□  Fr

Bin
435.5372
2323.006
4210.474
6097.943
More

Frequency

Median test for NPV

Because NPV is not normally distributed, we used a non-parametric procedure for testing the 

significance of the difference between the two groups. We ran a Wilcoxon rank-sum (Mann- 

Whitney U-test) test, which tests for the differences in medians really, rather than the means. 

Given that the histograms showed a close to symmetric distribution, we believe that testing for 

the medians is also instructive. The difference in the medians was not significantly different 

from 0 between the two groups of contracted and independent tree growers (p = 0.8389, 

including benefits from intercropping). If we exclude the benefits from intercropping, the p-
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value of the median test was 0.1337 indicating that the difference in NPV between the two 

groups is not statistically significant at a ten per cent level.

We conclude that, based on a median test of NPV (including or excluding benefits from 

intercropping), there is no statistically significant significance, at a ten per cent level, that 

contract tree growers achieve higher profit from tree growing (in block planting first rotation).

Table A-23. Wilcoxon rank-sum (Mann-Whitney U) test between NPVs of contracted and 
independent tree growers (block planting first rotation) (n = 42)______________________
NPV (including benefits from intercropping) NPV (excluding benefits from intercropping)
Two-sample Wilcoxon rank-sum (Mann- Two-sample Wilcoxon rank-sum (Mann-
Whitney U) test Whitney U) test

dv21 obs rank sum expected
+ _ .. .......  _

dv21 obs rank sum expected

0 | 18 379 387 0 1 18 328 387
1 24 524 516

......... I __
1 24 575 516

combined | 42 903 903 combined | 42 903 903

unadjusted variance 1548.00 unadjusted variance 1548.00
adjustment for ties 0.00 adjustment for ties 0.00

adjusted variance 1548.00 adjusted variance 1548.00

Ho: NPV(dv2 = 0) = NPV(dv2 = 1) Ho: N~outi~k(dv2 = 0) = N~outi~k(dv2 = 1)
z =  -0.203 z — -1.500

Prob > |z| = 0.8389 Prob > |z| = 0.1337

NPVs for paddy-bund and boundary planting

The same analysis was carried out for paddy-bund and boundary planting. The NPV from 

eucalypt tree farming was compared between the groups of independent and contract tree 

growers. The sample of paddy-bund and boundary planting tree growers, for which the data 

were complete, included 14 independent tree growers and 17 contract tree growers. Based on a 

median test of NPV, there was no statistically significant significance, at a ten per cent level, 

that contract tree growers achieved higher profit from tree growing (in paddy-bund and 

boundary planting first rotation).
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Table A-24. NPV (baht/tree) of eucalypt tree farming in paddy-bund and boundary 
plantations for contracted and independent tree growers (first rotation only) at a 10% 
discount rate

Contract tree growers Independent tree growers
First rotation a
Mean NPV 58.7 58.9
Standard Deviation 62.9 74.4
Median NPV 28.4 38.5
Minimum NPV 3.4 1.8
Maximum NPV 177.6 257.0
Subsequent rotationsb
Mean NPV 21.9 14.5
Standard Deviation 17.3 10.2
Median NPV 18.3 14.7
Minimum NPV 6.7 2.0
Maximum NPV 52.6 26.7
an = 11 contract tree growers and 10 independent tree growers 
b n = 6 contract tree growers and 4 independent tree growers
Note: The distribution of the NPVs was tested using a chi-squared test for normality. The Null 
hypothesis of a normal distribution was rejected. The difference between the two groups was 
tested using a Wilcoxon rank-sum (Mann-Whitney U) test and was not statistically significant 
at a ten per cent level.
Source: Author’s calculations.

Tests for rotation length followed by contracted and independent tree growers

We examined the differences in rotation lengths of tree growing (block plantation only) in 

three cases: (i) for the first rotation, (ii) for the subsequent rotations and (iii) for all rotations 

together. Results were as follows:

The distribution of the first rotation lengths was tested using a chi-squared test for normality. 

At a ten per cent level, the Null hypothesis of a normal distribution was rejected. A t-test on 

the difference of the means could therefore not be applied given the small size of the sample. 

Because rotation length is not normally distributed, we used a non-parametric procedure for 

testing the significance of the difference between the two groups. We ran a Wilcoxon rank- 

sum (Mann-Whitney U-test) test, which tests for the differences in medians really, rather than 

the means. The difference in the medians was not significantly different from 0 between the 

two groups of contracted and independent tree growers (p = 0.9121).

The distribution of the subsequent rotation lengths was tested using a chi-squared test for 

normality. At a ten per cent level, the Null hypothesis of a normal distribution could not be 

rejected (p = 0.1401). A t-test on the difference of the means was applied and there was no 

significant difference between the two groups (p = 0.3052).
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The distribution of all rotation lengths was tested using a chi-squared test for normality. At a 

ten per cent level, the Null hypothesis of a normal distribution was rejected. Because rotation 

length is not normally distributed, we used a non-parametric procedure for testing the 

significance of the difference between the two groups. We ran a Wilcoxon rank-sum (Mann- 

Whitney U-test) test, which tests for the differences in medians really, rather than the means. 

The difference in the medians was not significantly different from 0 between the two groups of 

contracted and independent tree growers (p = 0.3772).

Table A-25. Normality tests, t-test and median tests for rotation length (block planting)
. sktest rotationlength (first rotation only)

Skewness/Kurtosis tests for Normality 
.........  jo in t........
Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2

rotationlength | 0.000 0.000 34.36 0.0000

. ranksum rotationlength, by(contract)

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

contract | obs rank sum expected

0 1 20 485 490
1 I 28 691 686

combined I 48 1176 1176

unadjusted variance 2286.67 
adjustment for ties -234.95

adjusted variance 2051.72

Ho: rotationlength(eontract==0) = rotationlength(contract==l) 
z=  -0.110
Prob > |z| = 0.9121_______________________________________
. sktest rotationlength (subsequent rotations, block planting)

Skewness/Kurtosis tests for Normality 
.........  jo in t........
Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2 

rotationlength I 0.163 0.175 3.93 0.1401

. ttest rotationlength, by(contract)

Two-sample t test with equal variances

Group 1 Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
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0 | 39 3.051282 .1372012 .8568215 2.773533 3.329031
1| 35 3.237143 .1127268 .6669005 3.008055 3.466231

combined I 74 3.139189 .0898973 .7733254 2.960024 3.318354

diff I -.1858608 .1799758 -.5446361 .1729145

Degrees of freedom: 72

Ho: mean(0) - mean(l) = diff = 0

Ha: diff < 0 Ha: diff != 0 Ha: diff > 0
t=  -1.0327 t=  -1.0327 t=  -1.0327
P < t =  0.1526 P> | t | =  0.3052 P > t =  0.8474__________________
. sktest rotationlength (all rotations)

Skewness/Kurtosis tests for Normality 
------- jo in t------
Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2

rotationlength | 0.000 0.000 . 0.0000

. ranksum rotationlength, by(contract)

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

contract | obs rank sum expected

0 | 71 4970.5 5183
1 I 74 5614.5 5402

combined I 145 10585 10585

unadjusted variance 63923.67 
adjustment for ties -6025.37 
adjusted variance 57898.30

Ho: rotationlength(contract==0) = rotationlength(contract==l) 
z = -0.883
Prob > |z| = 0,3772_______________________________________________
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Appendix A-10. Analysis of wood revenue obtained with and without 

contract

The distribution of wood revenue (block plantation only) was tested using a chi-squared test 

for normality. At a ten per cent level, the Null hypothesis of a normal distribution was not 

rejected (p = 0.2017). A t-test on the difference of the means could therefore be applied. The 

difference on the means of contracted and independent tree growers was not statistically 

significant (p = 0.3258).

Figure A-3. Normality test for wood revenue
sktest revenue

Skewness/Kurtosis tests for Normality 
.........jo in t----

Variable | Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2
-------------+...........................................................................
revenue! 0.119 0.454 3.20 0.2017

Histogram

600 3000 5400 7800 10200 12600 More
Bin

Bin Frequency
600 1
3000 10
5400 11
7800 9
10200 6
12600 4
More 2

ttest revenue, by (contract)

Two-sample t test with equal variances

Group | Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

0 | 18 5405.222 861.9662 3657.013 3586.633 7223.812
1| 25 6572.988 779.0811 3895.406 4965.044 8180.932

combined! 43 6084.156 579.172 3797.885 4915.339 7252.972

diff I -1167.766 1174.156 -3539.023 1203.491

Degrees of freedom: 41

Ho: mean(0) - mean(l) = diff = 0
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H a : d i f f  <  0 H a: d i f f  !=  0 H a: d i f f  >  0
t =  -0 .9 9 4 6 t =  -0 .9 9 4 6 t =  -0 .9 9 4 6
P < t =  0 .1 6 2 9 P > | t | =  0 .3 2 5 8 P > t =  0 .8 3 7 1
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Appendix A-11. Impacts of contracts on the cost of the plants

We investigated whether the contracts were beneficial to tree growers in terms o f price o f  the 

plants supplied.

For block plantations, there was no significant difference in the amount of free seedlings 

received by contracted and independent growers. However, for paddy-bund and boundary 

planting, a higher proportion o f contract tree growers were given free seedlings. There were 

two reasons why independent tree growers received free seedlings. First, a few o f them were 

given seedlings by the government. Second, they were originally contracted during the first 

rotation and, in this context, obtained free seedlings. They were at the stage o f subsequent 

rotations and were no longer committed to sell to the company: they had become independent. 

In the case o f block planting, a vast majority o f tree growers paid for their plants but the 

difference between prices paid for plants by contract tree growers and prices paid by 

independent tree growers was not significant at a ten per cent level.130 In the case o f paddy- 

bund and boundary planting, the majority of tree growers used free seedlings but, again, the 

difference between the prices paid for plants by contract tree growers and that paid by 

independent tree growers was not significant at a ten per cent level. The fact that a much 

greater proportion o f tree growers o f paddy-bund and boundary plantations than tree growers 

in block plantations were given free seedlings (65.8% versus 12.3%) was due to the extension 

carried out by companies in order to encourage smallholders to farm eucalypts. As explained 

in Chapter Six, tree growers in block or in paddy and boundary plantations had different 

motivations. Tree growers in block plantations had chosen eucalypts over other crops and the 

cost o f plants was not a hindrance to the adoption o f eucalypt tree farming. Tree growers in 

paddy-bund and boundary plantations often farm eucalypts because it did not cost them 

anything: free seedlings were provided and they used minimal family labour. Free seedlings 

were sometimes the principal incentive to farm eucalypts on paddy-bund and boundary 

plantations (Chapter Six).

For both block plantations and paddy-bund and boundary plantations, the prices o f plants are 

extremely variable: from 0.10 to 5.0 baht per unit. This variation was caused by the different 

types o f plants bought. Indeed, in 2008, Siam Forestry sold seedlings at the price o f one baht 

for contract tree growers and 1.5 baht for independent tree growers, and tissue culture plants at 

7.0 baht and rooted cutting plants at 2.5 and 4.0 baht. Mean prices were higher than median 

ones because o f the few tree growers who bought tissue culture plants that were more

130 A Wilcoxon rank-sum was used.
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expensive than the other types of plants. In block plantations, the higher mean price of wood 

received by contract tree growers compared to independent tree growers was caused by a 

greater proportion of contract tree growers buying tissue culture plants (65.6 per cent versus 

38.6 per cent), which deliver higher yields (Table 6-19). Some independent tree growers 

complained that tissue culture plants were very expensive. In paddy-bund and boundary 

plantations, the higher mean price of wood received by independent tree growers compared to 

contract tree growers was caused by the fact that a greater proportion of independent tree 

growers bought tissue culture plants (13.6 per cent versus 11.1 per cent).

This section has established that the prices paid for eucalypt plants by contracted and 

independent tree growers were not significantly different. In the light of the previous results 

that 70 per cent of contract tree growers reported that they adopted a contract to access better 

quality or cheaper plants (Table 6-20), we can infer that contracts gives access to clonal 

material that were sold at a lower price to contract farmers than to independent ones. However, 

a larger proportion of independent growers used seedlings (which are cheaper than clonal 

material) (Table 6-19). These findings explain why there was no observed difference in price 

paid for plants between contracted and independent growers.

Table A-26. Cost of plants for contracted and independent tree growers
Contract tree Independent All tree

growers tree growers growers
Block plantation11
Percentage of tree growers who had seedlings free 
e(chi-square test) 14.3% 10.2% 12.3%

Mean price b (baht/unit) 1.65 1.42 1.52
Standard deviation b 1.19 1.24 1.20
Median price 0.85 0.50
Minimum price b (baht/unit) 0.10 0.25
Maximum price b (baht/unit) 4.50 5.00
Paddy-bund and boundary plantation
Percentage of tree growers who had seedlings free 
L (chi-square test) 89.5% 45.5% 65.8%

Mean price d (baht/unit) 1.00 1.39 1.21
Standard deviation d 0.71 1.43 1.17
Median price 1.00 0.88
Minimum price d (baht/unit) 0.50 0.50
Maximum price d (baht/unit) 1.50 5.00
an = 63 contract tree growers and 59 independent tree growers
b for the tree growers who paid: n = 54 contract tree growers and 50 independent tree growers 
c n = 19 contract tree growers and 22 independent tree growers
d For the tree growers who paid (n = 2 contract tree growers and 9 independent trees farmers). 
e Proportions calculated from binary variables were tested with a chi-square test on 
contingency tables (Appendix A-7).
Note: The distribution of prices of first rotation of tree growing (block plantation only) was 
tested using a chi-squared tests for normality. The Null hypothesis of a normal distribution was 
rejected. Differences between the two groups were tested using a Wilcoxon rank-sum test and
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were not significant.
Source: Author’s calculations.

Appendix A-12. Impacts of contracts on the silvicultural management of 

the plantation

In this section, we analyse the differences in silvicultural operations between contracted and 

independent growers in order to identify sources of technical risks encountered (risks 

presented in Section 6.3).

In block plantations, about half the tree growers purchased fertiliser and hired labour for 

planting. Most tree growers did not pay for using herbicide, pruning or weeding, that is, they 

did this with family labour. In paddy-bund and boundary plantations, most tree growers did not 

purchase fertiliser or herbicide. The costs of the different silvicultural operations were 

compared between contracted and independent tree growers using a chi-square test on 

contingency tables. Most costs were not significantly different between the two groups at a ten 

per cent level. However, a larger proportion of independent tree growers did not hire a 

professional to prune the plantation and a larger proportion of them use herbicide. These 

differences in the behaviour of the two groups could be due to the fact that the company 

recommended hiring a professional to prune and that herbicide was not necessary. Overall, 

these results led to the conclusion that the contracts have an impact on the silvicultural 

behaviours of tree growers. Section 6.3.6.4 concluded that a larger proportion of independent 

tree growers had fires in their plantations. This result can now be explained in light of the new 

finding that a larger proportion of independent tree growers did not hire a professional to prune 

the plantation. Section 6.3.5.1 also concluded that a larger proportion of contract tree growers 

had problems of fungus. This was explained by the clonal material used and can also be 

explained by the finding that a lower proportion of them use herbicide.

Further research would be needed to investigate the impacts of these changes in silviculture on 

production risks and yield.

It is interesting to note that land preparation was widely performed by professional contractors 

principally because tree growers did not own a tractor. This result confirmed the previous 

findings of Thaiutsa (2002) that tree growers generally plough surface soil with farm tractors 

in order to prepare the land for planting.
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Table A-27. Silvicultural operations that did not cost any money to tree growers (block 
plantations)____________________________________________________________________
Silvicultural operations that 
did not cost any money to tree 
growers
(operations not done or done 
with family labour and natural 
products from the farm)

Percentage of 
contract tree
growers

Percentage of 
independent 
tree growers

p-value of 
chi-square 
test on
contingency 
tables

Percentage 
of all tree 
growers

preparing the landa’c 10.7 16.7 0.558 13.0
planting a,c 46.4 61.1 0.331 52.2
fertilising a,d 53.6 44.4 0.546 50.0
spreading herbicide a’d 82.1 50.0 0.021** 69.6
pruning b’e 86.8 96.6 0.070* 92.8
weeding b,e 81.0 91.5 0.146 87.6
a Only for first rotation (n = 28 contracted, 18 independent, 46 total). 
b All rotations (n = 38 contracted, 59 independent, total 97). 
c Tree growers have only used family labour.
d Tree growers have not fertilised and weeded at all, or they have used natural products from 
their farm.
e Tree growers have not conducted these operations or they have only used family labour.
Note: Only two out of the 28 contract tree growers paid for expanding fertiliser on their 
plantation. None of the independent paid for that.
Differences between groups were tested using chi-square tests on contingency tables.
*** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.

Table A-28. Silvicultural operations on which contracted and independent tree growers 
did not spend money, paddy-bund and boundary plantation__________________________

Silvicultural operations that did not 
cost any money to tree growers 
(no purchase or hiring of labour)

Percentage 
of contract 

tree
growers 
(n = 12)

Percentage
of

independent
tree

growers 
(n = 15)

p-value of 
chi-square 

test on 
contingency 

tables

Percentage 
of all tree 
growers 
(n = 40)

fertilising11 91.7 80.0 0.396 85.2
spreading herbicidea 83.3 60.0 0.187 70.4
a Only for first rotation. 
Source: Author’s calculations.

A univariate regression was run to assess the individual influence of being contracted for tree 

farming on the cost of labour for preparing the land for tree planting. The influence of the cost 

of labour for preparing the land was significant at a ten per cent level. As the coefficient of the 

explanatory variable was negative, contract tree growers are likely to spend less money on 

labour to prepare the land. This result can be explained by the fact that contract tree growers 

have access to cheaper ways of preparing the land through the contracting company’s contacts, 

which include cheaper businesses from which to rent a tractor and hire a driver. Other 

univariate regressions were run to assess the individual influence of being contracted for tree 

farming on the costs of the different silvicultural operations. There was no significant
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influence, at a ten per cent level, of being contracted on the amount of the other costs involved 

in tree farming.

Table A-29. Univariate regression of being a contract tree grower on the cost of labour 
for preparing the land___________________________________________________________
Explanatory variable Coefficient Standard

Error
t-ratio

Being a contract tree grower (as opposed to being an 
independent tree grower)
Constant term

-55.2005
284.6235

32.7396
25.4581

-1.69*
11.18

Note: *** p<0.01; ** p<0.05; * p<0.10 
Source: Author’s calculations.
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