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 Food systems are undergoing a profound change. In particular, the rising demand for fresh 
produce with specific quality attributes has induced some notable transformation in national and 
international food markets and along the market chain. Understanding consumer food demand and 
consumers’ valuation and their underlying determinants is an important prerequisite for designing 
food agricultural policies. It would enable the food sector as a whole to respond effectively to 
changes in consumers’ preferences and meet forecasted or targeted demand. This study analyzes 
household food demand patterns and demand for fresh fruits and vegetables, disaggregated according 
to the product and process attributes that characterize the emerging supply chain sectors. These are 
“place of purchase”, “safety and quality indications”, “convenience attribute” and “source of 
production”. Consumers’ willingness to pay for certain safety and quality attributes was also 
estimated and the underlying determinants of consumers’ preferences were identified and described. 
The analysis is based on data from a comprehensive survey of 500 households in urban areas of 
Bangkok and Chiang Mai.  
 
 The aggregate demand analysis of entire food bundles demonstrates the shift in urban 
household food consumption patterns from staple foods towards high-value foods such as fruits, 
vegetables and meats. A further analysis, of demand for disaggregated fresh fruits and vegetables 
reveals that demand for fresh produce from modern retailers, fresh produce with formal indications 
and minimally processed fresh produce have a relatively high income, own-price and education 
elasticities, compared to traditional ones. Lower income households consume domestic fresh fruits 
and vegetables in higher quantities. Urban households have a positive willingness to pay for safety 
and quality attributes of cabbage and NamDokMai mango, which the study selected as 
representatives of fresh vegetables and fresh fruits, respectively. Preference for pesticide-safe 
cabbage and NamDokMai mango is related to higher household income, the education of household 
head and certifications of safety and quality. These suggest that a rapid economic development and 
higher education levels would likely spur a trend in domestic demand for fresh fruits and vegetables 
toward a greater emphasis on product safety, quality and convenience. 
 

The findings hold important implications for supply actors and policy makers. The 
significant change in consumers’ preferences presents an opportunity for producers to grow the 
products that have an increasing demand. For the retailers, traditional retail outlets could build on the 
favorable situation to create customer trust and raise their competitiveness by developing safety and 
quality standards and upgrading fresh produce. Modern retail outlets, on the other hand, should 
maintain their reputation and improve product lines with premium standards to reach consumers in 
the higher class segments. Development strategies for fresh produce should include product 
differentiation in terms of safety attributes. Farmers could try to directly access the end consumer 
markets by making direct sales of fresh produce in the local markets. Economic growth and 
development, and policies that foster income growth and better education as well programmes that 
strengthen the competitiveness of the agribusiness sector will contribute to better nutrition, higher 
food quality and further dietary diversification. Government support and intervention would ensure 
effective communication with consumers by establishing reliable and credible certification and 
labeling systems. 

     /  /  
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CHAPTER I 

 

INTRODUCTION 
 

 This chapter contains the problem statement, objectives and expected benefits 

and the scope of the study. The final section describes how the thesis report is 

organized. 

 

Problem Statement 

  

 Economic growth, urbanization, modern lifestyles, and globalization have led 

to a profound change in consumers’ preference away from staples towards high-value 

agricultural products1. Rising health consciousness and environmental concerns has 

bundled nutrition, safety and quality of food and the way the food has been farmed or 

produced, processed and transported into the decision of consumers to buy or not to 

buy and how much they might be willing to pay for a food item. This trend has 

emerged in developed countries and is now increasingly common in growing urban 

areas of developing and transitional countries (Pingali, 2007). An increasing demand 

for processed and convenience food has also contributed to this trend (Unnevehr, 

2003). In particular, demand for fresh products with specific quality attributes has 

induced a transformation of national and international food markets.  The challenging 

task has been laid down for countries’ regulators and local food industry to respond 

effectively to such changes, in order to maintain or increase their share in national and 

international markets.  

 

 Fruits and vegetables are among the group of high-value agricultural products 

that have a significant influence on marketing channels and small-scale farmers 

(Gulati et al., 2005). The shares of fruits and vegetables have become much more 
                                                 
1 The products are typically perishable and have specific high-value attributes sold through specialized 

markets. These can include fruits, vegetables, livestock and diary products (Gulati et al., 2005; 

Weinberger and Lumpkin, 2006; CGIAR, 2004).  
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important than traditional agricultural crops (Aksoy, 2005). Their importance is 

further boosted by the well-known health benefits of fruits and vegetables that include 

maintaining a healthy body weight (FAO and WHO, 2004). Beyond mere quantitative 

growth, the shift in Asian diets towards perishable high-value products embodies 

changes in product characteristics (Gulati et al., 2005). The food safety issue has been 

brought into focus as consumer’s awareness of health risks from unsafe food products 

has heightened in the past decade (Unnevehr, 2003). Diseases caused by food-borne 

pathogens have a significant impact on people’s health and, in a wider sense, a 

country’s development. As fruits and vegetables are perishable and susceptible to 

contamination, the major concern is likely to be related to safety aspects. Pesticide 

residues and microbial contamination are important hazards in fresh produce 

(Unnevehr, 2000). An efficient way to ensure food safety and prevent food- borne 

diseases in fresh horticultural produce is to generate an additional value by, among 

others, low or zero pesticide content and freedom from pest and pathogen 

contamination.  

 

 Changes in lifestyles, usually accompanied by the “westernization of diet,” 

have led to an increasing demand for processed and convenience products. Consumers 

are spending more money on convenience food whereas other types of expenses are 

reduced such as time-related cost (Schroder, 2003). High and middle-income 

consumers tend to purchase more packaged fresh produce in the supermarkets rather 

than raw commodities in the traditional fresh markets (Pingali, 2007). Such additional 

values present an opportunity for sustainable income growth in the agricultural sector 

especially for small scale farmers when integrated with other marketing mechanisms 

(Birthal et al., 2005; Eaton and Sheperd, 2001). Value-addition also plays an 

important role as an employment generator in rural development, poverty reduction 

strategies and sustainable agricultural movement (Mergenthaler, 2008; Weinberger 

and Lumpkin, 2006; Kramol et al., 2006). Likewise, an increasing emphasis on 

quality and safety attributes can create social benefits; grading and standards systems 

could reduce the negative externalities of poor quality and unsafe food products. 
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Food safety and quality are not only intrinsic to the product, but also the result 

of production and distribution processes (Trienekens and Zuurbier, 2008). The 

development of markets for high value agricultural fresh products has been 

accompanied by the emergence of new institutional arrangements along the supply 

chain and the expansion of standards and regulatory schemes which aim to ensure 

safety and quality levels. The emergence of private food safety and quality standards 

has introduced new approaches into the supply chains. Private sector-initiated 

standards and certification systems usually assume greater importance when public 

institutions and regulatory systems are weak or not in place. This trend, widely 

recognized in industrialized countries, is now occurring in the agricultural food 

systems of developing countries (Henson and Reardon, 2005). Moreover, local 

producers are now facing increasing competition in international markets as well as in 

their own domestic market as a result of market liberalization and free trade 

agreements. In developing countries, adaptation to the changes in demand patterns are 

more easily met by imports (Reardon et al., 2003). These developments have 

heightened competition in domestic food markets and among the international supply 

actors, especially at the retail level. They have also impacted on small farmers in 

many ways but in particular on their ability to bear the cost of meeting product 

standards or complying with increasingly stringent certification schemes.    

 

In Thailand, urbanization has been observed to be associated with the changes 

in household food consumption patterns. An increasing trend towards nutritive food 

items, e.g. meat, fruit and vegetable has been noted together with a declining 

consumption of basic food items, especially among high-income households 

(Isvilanonda and Kongrith, 2008; Kosulwat 2002; Agribusiness Research unit 1997; 

SEP 1992a; Patamasiriwat and Poldee 1990). Additionally, consumers have become 

more concerned with higher quality food products as demonstrated by several studies 

(Roitner-Schobesberger et al., 2008; Sanglestsawai, 2006; Vanit-Anunchai and 

Schmidt, 2004). This shows the development potential for domestic high-value 

market segments as consumers are increasingly able to afford higher-priced improved 

quality foods.  
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The government has responded by promoting policies related to safety and 

quality issues as an overarching national agenda in Thailand since 1997. Consumers 

are made more aware of and knowledgeable with food safety issues to prevent harm 

to individuals and the family. A proper food quality and safety management scheme 

in food production, processing, preservation and distribution of nutritious food 

ensures food security (Varanyanond, 2000). The Department of Agriculture of the 

Ministry of Agriculture and Cooperatives also promotes a “Good Agricultural 

Practice (GAP)” policy to reduce or eliminate the use of agrochemicals. In addition, 

different government agencies are promoting organic farming and providing the 

technical assistance and services support to farmers. Various schemes of certification 

exist to inform consumers of the production processes, safety and quality attributes of 

the products. It confirms that many public agencies are aware of the impacts of 

agricultural production-related chemical residues in conjunction with an increasing 

demand for safety and quality food products (Kramol et al., 2006).  

 

Meanwhile, demand for safety and quality fresh produce has spurred the 

supply side actors at the retail level into devising strategies to meet the new market 

demand. Particularly, food safety and quality has received attention in the private 

sector such as supermarkets. The evidence is the increasing shelf-space for fresh 

produce that are certified for safety and quality (Wiboonpongse and Sriboonchitta, 

2004). Modern retailers try to promote safe produce by winning consumers’ 

confidence (Oates, 2006). They have implemented strategies to control the process of 

setting safety and quality standards, generally by complying with government 

regulations, to build consumers’ confidence, provide convenience, one-stop shopping 

and offer a wider variety of products (Jitsanguan et al., 2004; USDA, 2004; Boselie  

et al., 2003). The competition at the retail level has impacted on the composition and 

competitiveness of the traditional food retail outlets as they are not yet well adapted 

and integrated into this modern marketing system.  
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Consumers’ needs for convenience are correlated with food choice (Ragaert  

et al., 2004). Minimally processed fresh fruits and vegetables2 have become popular, 

particularly among better educated consumers, young consumers and working women 

who have less time for preparing food, especially in large cities (Kanlayanarat and 

McGlasson, 2003). In the Thai domestic market, the supply of fresh-cut produce has 

increased in traditional and modern retail markets (Rattanapanone et al., 2000), 

indicating the growing demand for such product group. This attribute can be 

considered as an option to differentiate products and satisfy consumers’ requirements, 

especially in the urban areas. The shift in Asian diet is also characterized by increased 

consumption of temperate fruits and vegetables (Pingali, 2007). This trend provides 

an opportunity for increased trade among neighboring countries along with the 

globalization trends in fruits and vegetables trade. However, it also heightens 

competition with local supply actors. In sum, the increasing role of food safety and 

quality standards, modern retail outlets and the differentiation of product 

characteristic and origin can characterize the change in domestic demand. A proper 

and effective response by the national supply chain requires detailed information on 

changes in consumers’ preferences and consumption habits. Such information will 

provide a deeper understanding of their determinants, which would enable producers, 

processors and traders to derive more benefits from new demand patterns.  

 

 Various aspects of consumer demand, market development and related 

policies have been addressed in the Thai economic literature. But only a small number 

of in-depth analyses exist in which consumers’ preferences for specific quality 

attributes have been identified and described. In the Thai context, research has rarely 

focused on demand analysis of specific food quality attributes, indicating a current 

local research gap. A high aggregation of food items or a partial look at selected food 

items cannot provide the necessary degree of detail. Additionally, data for previous 

consumers’ preference studies had been mostly obtained from purchasers in 

specialized retail outlets and in that sense are not representative of larger population 

                                                 
2 Minimal processing of fresh produce such as fruits and vegetables increases their functionality by 

washing, cutting, mixing and peeling (Ragaert et al., 2004).  
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segments of urban areas. Therefore, available information for food producers and 

retailers does not exist that would achieve and strengthen their competitiveness in 

local markets. As a consequence of this research gap in terms of economic literature 

and current situation in Thailand, the following two research questions are raised: 

 

(1)  How can the food consumption patterns be characterized in urban areas of 

Thailand, its demand elasticity magnitude evaluated and future trends assessed for 

fruits and vegetables?  

 

(2)  What is the consumers’ willingness to pay for safety and quality attributes 

and factors affecting the purchase decision?  

  

 Usually, urban areas play a leading role in the food system transformation of a 

country (Pingali, 2007), as urban households in general have a higher purchasing 

power than those in rural areas. Regional production systems for fruits and vegetables 

are characteristically clustered in areas with favorable growing conditions or close to 

the areas of demand. Bangkok as the capital city imports more than 80 percent of its 

vegetables from other regions (Hardeweg and Waibel, 2006). Chiang Mai, which has 

recently experienced a high economic growth, is the main destination of fruits and 

vegetables produced in Northern Thailand. Therefore, the majority of households 

have been sampled in urban areas of both provinces. A relatively large sample was 

taken to ensure that a minimum number of households is included that consumed the 

food items covered by the study.  

 

 In line with the first research question, the interview-based survey of urban 

Thai households focused on household consumption for food-at-home items including 

fresh fruits and vegetables, food away from home and non-food items. The demand 

analysis emphasized on aggregate food-at-home items and fresh fruits and vegetables 

with a high level of disaggregation in terms of product and processes attributes. The 

disaggregate analysis differentiates fresh produce by “place of purchase” focused on 

traditional and modern retail outlets, “safety and quality indications” with emphasis 

on observable informal and formal indications, “minimally processed” as a special 
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convenience attribute that allows consumers to save time on food preparation, and 

“source of production”  by their being  produced locally or imported. Changes in 

consumers’ preference can be captured from elasticities magnitude between fresh 

produce from traditional and modern supply sector. The information on disaggregate 

demand elasticities is also instructive for projection of future trend in Thai domestic 

fresh fruits and vegetables from modern supply sectors. 

 

 The second research question is addressed in the analysis of stated preference. 

Special considerations on safety and quality attributes go to cabbage and yellow 

mango in NamDokMai variety, which represent widely consumed vegetables and 

fruits in Thai households. Cabbage offers an attractive short-run profit especially to 

small scale farmers in the upland areas of the northern region. In order to improve the 

productivity and quality of cabbage especially in the off-season, chemical fertilizers 

and pesticides are often used in the conventional production system (Junsongsang, 

2004).  Mango is one of the more economically important tropical fruits. It has with a 

high potential to meet local and overseas market demands. The NamDokMai variety 

is high-yielding and known as an exotic product particularly in some trading partners 

such as Japan and South Korea. The rising demand for this tropical fruit has led to 

increased production and heavier competition among mango exporting countries. A 

higher demand for mango in the future is expected, especially with low pesticide and 

chemical residue levels (Jedele, 2002). Supply side actors need to supply safe 

products and defend their interest in transparent and equivalent standards. However, 

an essential missing link in the consumers’ valuation of quality attributes for both 

fresh produce (i.e. vegetables and fruits) exists to explain in more detail and depth 

consumers’ purchase decision. Therefore, valuing consumers’ preferences for safety 

and quality attributes is further analyzed for these products by the inclusion of 

contingent valuation module and choice experiment.  
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Research Objectives 

 

 In order to answer the research questions, this study shall have the following 

objectives:  

 

- To analyze household food demand patterns, demand for, and determinants 

of safety and quality attributes of fresh fruits and vegetables in urban areas. 

 

 - To elicit consumers’ willingness to pay and determinants on consumers’ 

preferences for specific quality attributes of selected horticultural products.  

 

Expected Benefits 

 

 The findings of this study can be used to inform the adoption of strategies by 

players along the supply chain and the development of programs and policy by 

government. Specifically,   

 

 - Producers and traders can adapt their strategies according to new patterns of 

demand to achieve, maintain or increase competitiveness in the domestic markets.  

 

 - Appropriate policies can be identified to support local producers and traders 

to comply better with quality regulations and standards; and the information can be 

used to educate consumers.  

 

 - The study could provide indications and guidelines for a broader research 

agenda on the economics of high-value agricultural commodities in Thailand and 

other developing countries.  
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Scope of the Study 

 

 The analyses were carried out on the cross sectional data obtained from a 

survey of individual households in urban areas of Bangkok and Chiang Mai. The 

survey was conducted by the author through personal interviews. Conceptually, the 

research attempts to investigate household food demand patterns and consumers’ 

preferences for fruit and vegetable produce, with emphasis on safety and quality 

aspects (Figure 1.1). According to the objectives, the scope of the study is categorized 

into two major sections. Firstly, the complete demand analysis based on revealed 

preference data is carried out to investigate the effects of price and non-price factors, 

deriving results of demand elasticities for food at home items (fresh and preserved 

food groups) and disaggregate fresh produce. The disaggregate product attributes of 

fresh fruits and vegetables comprised place of purchase, safety and quality 

indications, minimally processed and source of production. The demand quantity for 

fresh produce from emerging supply sectors is projected employing derived 

disaggregate demand elasticities. Secondly, consumers’ willingness to pay and 

underlying determinants are identified using data on stated preference. Two 

representative fresh produce were chosen, namely, cabbage and yellow mango of the 

variety NamDokMai.  The quality and safety aspects focus on the chemical residue 

levels and certification attributes.  
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Organization of the thesis report 

 

 This thesis consists of five chapters. Chapter 2 starts with the consumer 

demand theory and the underlying theoretical concepts according to the main 

objectives. It gives an overview of the production and marketing of fruits and 

vegetables based on official statistics from different Thai government agencies and on 

relevant studies on food demand consumption particularly on quality attributes of 

fresh horticultural produce. The research methodology is described in Chapter 3. 

Chapter 4 discusses the result of the descriptive and empirical analysis; the discussion 

from empirical analysis is in two sub-sections in line with the main objectives of the 

study: (i) aggregate and disaggregate demand analysis among urban households in 

Thailand, and (ii.) consumers’ valuation on specific quality attributes of selected 

horticultural food products. Chapter 5 draws the conclusions from the findings and 

gives recommendations for policy, action by government, producers, processors and 

traders, and future research direction. 

 

 



 

CHAPTER II 

 

LITERATURE REVIEW 

 

 The chapter is organized into two major sections. The first section gives a 

brief background of theoretical concept of demand and analytical approaches of 

demand analysis and consumers’ valuation. The second section summarizes the 

relevant literature on food demand consumption, fruits and vegetables with specific 

quality attributes, and technical information on cabbage and mango.  

 

Demand Theory and Analytical Approaches 

 

Consumer behavior and demand theory 

  

 Consumer behavior explains how consumers allocate their income for 

purchasing goods and services. It consists of three distinct steps (Pindyck and 

Rubinfeld, 2009). One of the key determinants is consumers taste or preference. Three 

basic assumptions are drawn about preferences in economic theory. The assumption is 

completeness; for two or more bundles of goods, consumers are able to state which of 

two options is preferred. The second assumption deals with transitivity. For instance, 

a consumer who prefers chicken to pork, and pork to beef, must also prefer chicken to 

beef. The third assumption is that consumers always prefer more of any good to less. 

It normally applies to food purchasing especially when dealing with items with a 

reasonable shelf life.  

 

 Preference relations for all combination of goods or services can be 

graphically represented by a set of indifference curves. Any point on an indifference 

curve represents the marginal rate of substitution, which indicates the rate at which 

consumers are willing to exchange one good for another. A diminishing and convex 

preference for a pair of food items implies that if more than one good is consumed, 

consumers would prefer to give up fewer units of the second good to obtain additional 

units of the first one. Knowing consumer’s preferences would help to determine 
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where consumers spend more on change. However, preferences do not explain all 

consumer behaviors as budget constraint limits the ability to consume in light of the 

prices for various good and services (Phindyck and Rubinfeld, 2009; Schroder, 2003).  

  

 Demand analysis can be described as a science of consumer choice or 

preference among different goods or services (Seale et al., 2003). A great deal in 

consumer demand analysis is built on the assumption of a simple linear budget 

constraint (Deaton and Muellbauer, 1980a). Considering n consumption food items 

that can be chosen by a consuming household, the equality form of linear budget 

constraint can be expressed as ∑=
i

iiqp with household’s total expenditure 

i i

the conventional linear budget constraint, consumers choose a combination of goods 

or services

x

(nominal income , prices , quantities  and i=1, 2, …., n. Given preferences and 

 that will maximize their satisfaction with the standard maximization utility 

problem

.1)  

) x p q

: 

 

xqptosubjectquMaximize
i

ii =∑)(  (2

 

on in respect to 

udget constraint is a Marshallian demand function, as in the form of 

The solution of the first-order condition for utility maximizati

b

 

nixpppqq nii ,....,2,1),,....,,( 21 ==  (2.2)  

  

 However, the general analysis of demand function in equation 2.2 turns out to 

be extremely difficult for the following reasons. Firstly, the case that vertical axis is a 

part of the indifference curve and the normal situation for all consumers for some 

parts of the budget; consumers do not buy any goods. Secondly, non-convex 

preference or the case of perfect substitutes causes the demand function in 2.2 to be 

discontinuous (Deaton and Muellbauer, 1980a). The utility maximization problem can 

be rephrased in the problem of minimizing total cost (expenditure), with the so-called 

m.  dual proble
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(2.3) 

The yield of dual solution is the Hicksian or compensated demand which 

utility level (Nicholson, 2004).  It tells us 

how quantity is affected by prices with utility held constant.  

(2.4)  

 uqvtosubjectxqpMinimize
i

ii ==∑ )(  

 

expresses as a function of price and required 

 

niupppqq nii ,....,2,1),,....,,( 21
* ==  

  

Both Marshallain and Hicksian demand functions satisfy the restrictions 

into their respective problems. Substituting the Marshallian demand function into the 

direct utility function )(qu , yielding the indirect utility function, ),(* xpvu i= which 

specifies the maximum level of utility, can be obtained at given income and market 

prices. Both direct and indirect utility functions are equivalent representations of the 

preference preordering (Barnett and Apostolos, 2008; Ecker, 2008). The Marshallian 

demand can be directly derived from indirect utility function using Roy’s identity, 

imposed by demand theory. Each of those demand solutions can be substituted back 

xv
q i

i ∂∂
=

/
 (Nicholson, 2004 cited Roy, 1947). On the side of dual solution, 

substituting the Hicksian demand function into the dual obje tive function yields the 

expenditure or cost function, 

pv ∂∂ /

c

),(* upxx = , representing the expenditure 

minimization to reach the utility

i

 level at given market prices. M

erived from expenditure function using Shepard’s 

eanwhile, the 

Hicksian demand can also be d

lemma, 
i

i p
xq

∂
∂

=  (Nicholson, 2004 cited Shepard, 1953). Indirect utility function and 

cost function are intimately related as they can invert to each other. 

  

 To comply with the theoretical framework of demand theory, a reasonably 

restriction of Engel gre  explained that the sum of income 

elasticity weighted by its expenditure share is equal to 1 (

general characterization of demand properties is needed. Firstly, “adding up 

ag gation condition” is

∑ =
i

iyiew 1). Secondly, 
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“symmetry restriction” implies that the cross price derivative or the Hicksian demand 

is symmetric for all  (ji ≠
i

j

j

i

p
puq

p
puq

∂

∂

∂
∂ ),(),( **

restriction” describes that the sum of the direct and all cross-price elasticities for a 

particular commodities equal to the negative of its incom

= ). Thirdly, “homogeneity 

e elasticity ( ). 

restriction” indicates that an increase in price with utility held 

onstant must cause demand for that good to fall or at least remain unchanged 

ii w

∑ −=
j

iyij eε

Lastly, “negativity 

c

( 0≤iyieε + ). All demand restrictions do not only reduce the dimensionality of the 

parameter space, they also ensure that the estimated elasticities are consistent with the 

neoclassical demand theory (Nicholson, 2004; Deaton and Muellbauer, 1980a). 

 

Demand analysis 

 

 There are two basic approaches to estimate the demand parameter for goods or 

ervices. The first is known as the single demand model, which has an amount of a 

variable. The model is in a pragmatic 

fashion with recourse to economic theory. For instance, the total vegetable 

onsumption,  is a function of its price,  and price of other commoditie

total ex

s

single or an aggregate good as dependent 

vegq vegp s jp , c

penditure per capita x and household characteristics kz . The basic specification 

can be written as: 

 

(2.5)  k
kvegk

j
veg

jvegvegvegveg zpxq
,

, ∑∑ +++= δγβα  

 

This reduced-form single demand approach is attractive in its simplicity but 

limited in the theoretical concepts for several reasons. Firstly, the choice of functional 

form and incorporated variables is arbitrary. The guidelines are usually a combination 

f common sense, interest in specific elasticity, computational convenience and o

goodness of fit criteria, which leaves doubts about the theoretical foundation in 

consumer demand. Secondly, the estimated elasticity can be true only over a short 

range of prices and income. Finally, the quantity projection obtained does not fully 
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satisfy demand theory, particularly on the budget constraint (Sadoulet and Janvry, 

1995).  

 

 For this purpose, a full demand system estimation can consistently take into 

account the mutual interdependence of various commodities for the consumers’ 

choices (Sadoulet and Janvry, 1995). The relative illustrative power, consistent with 

economic theory and its simplicity of estimation are important criteria for selecting a 

demand model. Several demand system approaches have received considerable 

attention in economic literature. The first example of Marshallian demands equation is 

the Linear Expenditure System (LES). It was introduced by Stone (Deaton and 

Muellbauer, 1980a cited Stone, 1954) derived from the Stone-Gary utility function. It 

is a general linear formulation of demand and imposed theoretical restriction of 

additivity, homogeneity and symmetry. LES does not allow for inferior goods and 

implies that all are gross complement goods. Its weakness is that the obtained 

t shares from the estimation are constant with the change in income. 

mposing 

s on the structure of utility function. The model is also left with the 

rejections of homogeneity which may simply reflect the quality of the approximation 

rather than any inherent property on the data. The Rotterdam model shows linearity in 

its parameters, which produces constant price and expenditure elasticities similar to 

LES. As such, it can lead to counterintuitive results in regard to income change, 

especially if cross sectional data are drawn (Ecker, 2008; Seale et al., 2003).  

  

marginal budge

This property is known as “homothetic” which leads to an income elasticity of 

necessities that actually increases with rising income (Seale et al., 2003). In this 

context, LES is the best option to estimate demand for goods with independent 

marginal utilities such as large basket of goods or large categories of expenditures i.e. 

clothing, housing, food and durables (Deaton and Muellbauer, 1980a).  

  

 The Rotterdam model was proposed by Theil (Deaton and Muellbauer, 1980a 

cited Theil, 1975; 1976). It approximates the demand relationship without i

any assumption
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 The Working-Leser Model was discussed by Working (1943) and Leser 

(1963). The basic model expresses budget share as a linear function of total 

expenditure and also acknowledges the adding-up restriction. The model is expressed 

as equation (2.6): 

 

(2.6)  i iii xw εβα ++= log  

 

where   is a budget share of a commodity group i,  is total expenditure, iw x iε  

is the random disturbances assumed with a zero mean and constant variance, and 

iα , iβ  are the parameters of the adding-up properties.  This model does not directly 

provide the estimate income elasticity as prices are constant. The relationship between 

consumption and income is referred to as the Engel function, which has several 

desirable properties. It satisfies the budget constraint as the share dependent variable 

for every commodity in the system adds up to unity. Moreover, the approach is able to 

represent luxuries, necessities and inferior goods where the proportion of income 

spending on food will decline as household income increase (Sadoulet and Janvry, 

1995). 

 

 The Almost Ideal Demand System (AIDS) was developed by Deaton and 

Muellbauer (1980b) which to date is widely applied. The demand system is derived 

by use of duality concepts from a particular cost function. The price-independent, 

generalized-logarithmic (PIGLOG) class is represented via cost or expenditure 

function as equation (2.7): 

 

(2.7)  { } { })(log)(log)1(),(logC pbupaupu +−=      

 

where u denotes the utility lines between 0 (subsistence) and 1 (bliss). The 

function a(p)  and b(p) are the costs of subsistence and bliss, respectively. The price 

aggregator functions are specified as follows:  
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(2.8)  ji
i j

ij
i

ii ppppa lnln
2
1ln)(ln *

0 ∑∑∑ ++= γαα  

(2.9)  ∏+=
i

i
ippapb ββ0)(ln)(ln  

 

 The specific function form of ln a(p) and ln b(p) are taken in (2.7), the AIDS 

ost function: 

 

(2.10) 

c

∏∑ ∑∑ +++=
i

ioji
i i j

ijii
ipuppppuc ββγαα lnln2

1ln),(log *
0    

 

es with 

The demand functions can be derived directly from equation (2.10) by 

multiplying both sid ),( puc
Pi  therefore, the budget share as a function of 

rices and utility develops as:  

 

(2.11)  

p

)(2
1

log

**

0

jiijij

j

i
iijijii pupw

γγγ

ββγα β

+=

Π++= ∑
 

 

where  is a budget share for ith good category. 

u as a function of p and x (indirect utility 

function). By using the Shepherd Lemma approach, the AIDS demand functions in 

budget share form as follows: 

iw

 

For the maximum utility of consumer, which is total expenditure (x) = c(u,p),  

equation (2.11) has to be inverted to give 

 

(2.12)  ⎟
⎠
⎞

⎜
⎝
⎛

i P
xlogβ  ∑ ++= jijii pw logγα

j

 where   P is an aggregate price index  

 
P

is the real total expenditure 

 jp is the price of j-th good 

x
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 Almost Ideal Demand system (AIDS) is appropriate for food demand analysis 

for several reasons: the equations are consistent with economic theory as the demand 

equation can be derived from a well-behaved utility function;. it is relatively easy to 

impose symmetry restriction in cross-price terms and homogeneity; AIDS provides 

inelastic income elasticity for necessity good as expenditure decreases, which is 

particularly interesting  for food consumption pattern studies. In comparison to the 

Linear Expenditure System (LES), AIDS is characterized as non-additive, implying 

that consumption of item i would affect the marginal utility of item j. Lastly, it is easy 

to approximate in linear terms without observing significant differences between 

ained from the AIDS and the approximate linear AIDS model 

s (Bank et. al., 1997). Following Bank (1997), the 

uadratic Almost Ideal Demand System (QUAIDS) model is based on the indirect 

ction ( ) as (2.13): 

parameters obt

(Chalfant, 1987; Blanciforti and Green, 1983; Deaton and Muellbauer, 1980b).  

  

 Recent empirical analyses on micro-data suggest that demand system should 

be rank three. It would be able to display a greater variety of shapes of the Engel 

curve than rank two model

Q

utility fun V

 

(2.13)  
11

)(
)(

)(lnlnln
−−

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+⎥
⎦

⎤
⎢
⎣

⎡ −
= p

pb
paxV λ  

 

The first term in the right hand side of the equation (2.13) is the indirect utility 

function of a PIGLOG demand system. x is total expenditures and p is a vector of 

ln a(p) is the translog form of the classical AIDS model and b(p) 

is the simple Cobb-Douglas price aggregator as (2.14) 

 

(2.14)  

prices. In particular, 

∏=
i

i
ippb β)(  
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 The λ  term in the AIDS model is set to zero in order to construct a system 

which should be as similar as possible to the conventional AIDS model, but also able 

to capture more varieties in the Engel curve. Bank et. al. (1997) defined λ  term as 

equation (2.15). 

 

(2.15)  ∑∑ ==
i

i
i

ii wherepp 0ln)( λλλ  

 

xpressed as in equation (2.16) with the so-called rank three demand system as 

(2.16): 

(2.16)  

To apply Roy’s identity in equation (2.13), the QUAIDS expenditure shares 

can be e

2

)(
ln

)()(
lnln

⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
+⎥

⎦

⎤
⎢
⎣

⎡
++= ∑ pa

x
pbpa

xpw i

j
ijijii

λ
βγα  

  

 Recent studies used the QUAIDS model to examine consumers’ behavior 

instead of AIDS model (Ecker, 2008; Bopape and Mgers, 2007; Kedir and Girma, 

2007; Gould and Villarreal, 2006; Michelini, 1999).  The main advantage of rank 

three QUAIDS model is the ability to capture more varieties in Engle curves 

compared to AIDS and Rotterdam approaches (Decoster and Vermeukn, 1998).  

Nevertheless, the presence of the quadratic term does not imply that the model is 

better per se compared to other specifications (Gould, 2006). Model performance 

often depends on data distribution properties, the size of observations and the 

ccurrence of missing data. 

 

rable preference and stepwise budgeting 

 

o

1.  Sepa

 

 The investigation of household consumption patterns involves decisions on 

an immense number of commodities and services. The consumer allocation problem 

is more complex in econometric estimation requiring huge quantities of datasets 

(Edgerton, 1997). The group aggregation of single commodities can reduce the 

number of equations. It results in more easily manageable demand system estimation 
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through two theoretical approaches: (i.) composite commodity theorem and (ii) 

 

emand studies in developing countries. Such aggregation cannot be efficient if 

                                                

separable preferences with two-stage budgeting.  

 

  The composite commodity theorem was proposed by Leontief, it was later 

suggested by Hick that if a group of prices move in parallel, the corresponding 

commodities can be grouped together (Deaton and Muellbauer, 1980a cited Leontief 

1936; Hick, 1936). The expenditure function is derived by price and quantity indices 

which also satisfies the usual properties of expenditure function3. However, the 

usefulness of this theorem lies in the limitation of empirical studies with the fact that 

relative prices show large fluctuations. Additionally, some aggregated commodities 

are based on the composite commodity theorem, which is difficult to justify. For 

instance, the relatively volatile price of vegetables prevents its classification with 

other food commodities. The definition of aggregates would shift with institutional 

changes such as internal government policy and alterations in tariffs (Deaton and 

Muellbauer, 1980a). Lewbel (1996) proposed a way to relax the condition of perfect 

price correlations by generalizing the composite commodity theorem with an 

extension of the original Hicks-Leontief idea. The assumption is that the distribution 

of the price of an individual commodity is independent of the composite group price. 

The tests for generalized composite commodity theorem are based on co-integration 

relations between individual commodity’s prices and its group price index (Bopape, 

2006). However, the applicability of this theorem remains limited, particularly in food

d

sufficient data on market prices are not available for all commodities (Ecker, 2008).  

 

  Alternatively, separability defines commodity groups by using consumer’s 

preference. It is usually used to address problems of large variety of commodities in 

household consumption decisions. This approach implies that commodities can be 

partitioned into groups. Commodities which closely interact in yielding utility can be 

grouped together, while commodities that only interact in a general way through the 

budget constraint are kept in a separate group (Sadoulet and Janvry, 1995). Thus, 

preference within groups can be described independently of the quantities in other 

 
3  The increase in utility and prices, concave in prices and linearly homogenous (Nicloson, 2004).  
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groups (Deaton and Muellbauer, 1980a). For separable preference, total utility for 

household consumption is a combination of sub-utility function for each group 

commodity. By considering that three board groups in the household consumption 

xist with food at home (fah), food away from home (fafh) and non-food (nf), and 

 tw  commodities in each group, the total utility can be expressed as (2.17) 

e

assuming o

 

(2.17)  )],(),,(),,([),,,,,( 654321654321 qqvqqvqqvfqqqqqqvu nffafhfah==  

 

  If any subset of commodities appears only in a separable sub-utility 

function, the Marshallian subgroup demand can be derived from the outcome of 

aximizing  subject to m ),( 21 qqv fah fahxqpqp =+ 2211 . The controversial result is the 

of a subgroup demand function, implying “weak separability” as (2.18) 

.18) 

e additively combined, it is so-called 

strong separability”. In this case, there is only one good in each group and 

es e said to be additive.  

.19) 

existence 

 

(2  ),,( 21)( ppxgq fahifahi =  

  

  When the direct utility functions ar

“

preferenc ar

 

(2  ])()()()()()([ 665544332211 qvqvqvqvqvqvfu +++++=  

 

  Strong separability is usually reserved for the case of multi-good groups. 

 (LES) is derived from the utility function, which can The Linear Expenditure System

be easily seen to additive preferences (Deaton and Muellbauer, 1980a). 

  

  The second important idea for demand system estimation is the concept of 

a utility tree proposed by Strotz (Deaton and Muellbauer 1980a cited Strotz 1957, 

1959) allowing consumers to divide a decision into multiple steps. Separable 

preference is closely related to two-stage budgeting. It occurs when consumers can 

allocate total expenditure in two stages. The budgeting process implies that the 

relationship between price and expenditure elasticities is calculated at a different 
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budget level. Separable preferences and two-stage budgeting are intimately related to 

each other. Weak separability is both necessary and sufficient for the second stage of 

a two-stage budgeting approach. If the assumption of weak separable holds, demand 

models can be drawn to estimate separately at each budgeting stage. The consistent 

n and 

80a).  

 

bles are the key determinants of 

od consumption patterns. In order to obtain consistent estimates, appropriate 

l exogenous variables in the demand system models are 

needed. Considering original AIDS model as (2.20): 

overall demand can be obtained by summing up individual demands (Deato

Muellbauer, 19

 2.  The exogenous variables in the complete demand system models 

  

  Income, price and socio-demographic varia

fo

approaches to incorporate al

 

(2.20)  ∑ ⎟
⎞

⎜
⎛++=

xpw loglog βγα  
⎠⎝j

ijiji P

 where price index (P) can be expressed as: 

 

 

 

(2.21)  ∑∑∑ ++=
i j

jiij
i

ii pppP loglog
2
1loglog 0 γαα  

 

  From the equation (2.21), 0α and iα are the estimated parameters. It shows 

that the relationship between index price and prices of individual good is non-linear 

esulting in a “complicated” non-linear estimation. In contrast to the Almost Ideal 

System, the LAIDS is commonly linearized by applying the Stone’s price 

index as equation 2.22 (Shiptsova et. al., 2004; Piumsombun, 2003; Brosig, 2000; 

Gould e . 

r

Demand 

t al., 1990 etc.).  

 

(2.22)  ∑= ii
S pwP log)log(  
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 However, recent studies have indicated that Stone’s price index may yield 

inconsistent estimates proposing the Laspeyres and Tornqvist index as alternative 

use and Chan, 2000; Moschini, 1995). The selection of an appropriate price index 

aspeyres price index is appropriate for strong positive co-linearity whereas 

e Tornqvist index performs well under zero or mixed co-linearity. 

 The Laspeyres price index is the geometrically weighted average of price as 

.23): 

(B

should be carried out by examining the correlation structure of price (Buse and Chan, 

2000). L

th

 

 

(2

 

(2.23)  ih

n

i
i

L
h pwP lnln

1

0∑
=

 The Tornqvist price index uses logarithmic change techniques to measure 

riods. Items are weighted together in this equation by 

the arithmetic average of their relative expenditures in these periods. However, 

pplying Tornqvist price index in cross sectional data, the formula can be expressed 

=  

 

 

price change between any two pe

a

as (2.24): 

 

(2.24)  0
12 ii p

0 ln)(1ln ih
n

T pwwP ∑ +=  iihh
=

rnqvist price index 

 reality, Prais and Houthakker 

 

  where  
T  hP is the To

  ihw  is the budget share of food item i in each individual household h 

  0
iw  is the mean budget share of food item i 

  ihp  is the price of food item i in each individual household h 

  0
ip  is the mean price of food item i 

  

  Several studies assumed that price is constant especially in the cross-

sectional data surveys containing no price variation. In
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(1955) argue that price has a variation due to the region, season, price discrimination 

 

Cox and Wohlgenant (1986) proposed an approach by assuming that 

deviations of unit value from regional or seasonal mean price reflected “quality 

ffects”. Quality effects were induced by household characteristics and non-

a  f

.25)  

not and are parameters estimated by OLS and is an error 

rm fr

and different quality. The causes of cross-sectional price variation should be identified 

in order to interpret correctly the effect of prices in the demand analysis. The 

definition of price variables is a major problem when employing household survey 

data to estimate a demand system. Many approaches were introduced to approximate 

price and to retrieve price effects in demand systems.  

 

  

e

systematic supply-rel ted actors. Following Cox and Wohlgenant and Gao (1995), to 

regress the mean deviated unit values on household characteristics as (2.25): 

 

'

1

''' lnln n

S

s
sisiii Hxv εγβα +++= ∑

=

 (2

 

  To de e '
iα , '

iβ
'
isγ

'
nε

te om related unit-value equations. It filters the quality effects of the unit-value in 

order to obtain the quality adjusted price ( CW
nπ
) ) as (2.26): 

 

(2.26)  ''

1

'' lnlnˆ ni

S

s
sisn

CW
n Hxvp εαγβ ))))

+=−−= ∑
=

6) were calculated from the sum of OLS 

stimated constant term in (2.25) and its residual. Noteworthy is the measurement 

 

  

  The approximated prices from (2.2

e

error in the unit value, implying that it still correlates with the household 

expenditures. For zero consumption, missing unit values are ignored or replaced by ad 

hoc procedures. Huang and Lin (2000) remarked that adjusted prices are random and 

vary across households. It ignores the fact that households in the same cluster could 

face a similar price in a short survey period.  
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  Deaton (1988) employed the residuals of estimated unit value and 

expenditure share equations to obtain a system of demand equations. The unit value in 

 ratio of expenditure to quantity. There are two equations 

s t  second 

his equation is defined as the

to estimate the coefficient parameters: the first refer o budget share and the

links to a unit value equation as (2.27) and (2.28): 

(2.27)  ihcicjcijhcihciiihc fpHxw εγβα +++++= θ
j
∑ lnln  

(2.28)  *** lnlnln
iii jc

j
ijhchcihc pHxv εφγβα ++++= ∑ *

ihc
 

household in cluster c 

 good i (the expenditure of the item i divided 

This approach assumes that each household in a cluster faces the same 

 m rket goods. It is not possible to estimate directly the price coefficient as 

rice variables  are not observable in the model. Deaton (1988) presented a multi-

 has to be temporarily 

 to the equations of cluster means in equation (2.29) and (2.30) 

fpHx εθγβ +++++

  where   

  w  is the budget share of item good i for thhihc

  v  is the unit value of itemihc

by the quantity household h bought) for thh household in cluster c 

 hcx  is the total expenditure on good and services 

  hcH  is the vector of household characteristics 

  jcp  is the price of good j in a total of n goods 

  f  is a cluster-fixed effect for good item i  ic

  

  

prices for a

p jcp

stage budgeting process of consumer decision making. To consider the budget 

allocation of a representative household, subscript h in cluster c

cut off referring

 

(2.29)  iicw α= icicjc
j

ijcici ∑ lnln  

(2.30)  **** lnlnln
iciii jc

j
ijccic pHxv εφγβα ++++= ∑  

 

  The fixed effect and the cluster invariant price are removed in order to 

ter means equations from the cluster equations. subtract the clus
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(2.27) – (2.29)  )()()ln(ln)( icihcchcichciicihc HHxxww εεγβ −+−+−=−  

(2.28) – (2.30)  )()()ln(ln)ln(ln **** HHxxvv εγβ +−+−=−  

  

  In a sepa , the equations can derive information about price 

effect from the estimated covariance of residuals. Nevertheless, Deaton’s approach 

does not guarantee that accurate estimates of price responses can be obtained as price 

is not the only influence on residuals covariance (Alfonzo and Peterson, 2006).  

  

  Huang and Lin (2000) defined utility as a function of quantity which should 

be adjusted by quality effects. The quantity adjusted by quality effect as iiq

icihcii chcchcicihc ε−

 

rable assumption

λ  which 

iλ is the ratio of unit value to average price of i-th commodity. The utility function of 

food at home is )ln( ii
i

i qU λα∑= where i imply to commodity. To consider the 

duality properties s, the demand equation from a

∑=

 advised that using unit value as price could lead to inconsistent 

estimates of price elasticity. Unit value is not only a function of commodity price but 

also includes the quality choice with the so-called “quality shading effect”. 

 

  A recent study by Alfonzo and Peterson (2006) introduced a consistent 

approach to approximate the commodity market price index. The quality-corrected 

prices as the portion of unit value are invariant within the group of observations or 

cluster. The unit value of consuming households is regressed on socio-demographic 

variables and cluster dummies, assuming households in the same cluster should face a 

similar price.  

 of demand relationship  cost function 

( iiqpC λ ) can be derived by minimizing the cost given utility level. The cost 

function which can be used to generate a demand system is obviously a function of 

unit values and utility level. It concludes that unit value can substitute for price in the 

demand system. Therefore, Huang and Lin adopt the cost function as suggested by 

Deaton and Muellbauer by replacing unit value of price in the model. However, 

Deaton (1988)

i
i
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(2.31)   n

R

r

C

ac
cncrnrnnn DZxV εϕκβα ++++= ∑ ∑

=

−

=1

1

lnln

 

where  n The unit valueV   

 

  x    The group total expenditure 

  rZ   Household characteristics

    Dummy variables indicating the cluster cD

  nε    Stochastic component 

   r     The number of household characteristic variables 

   n      The commodity n 

                nβ , nkκ , ncϕ  are the estimated parameters 

ter are used and the values for socio-demographic 

les are set to zero: 

.32)  

  

  The estimated coefficients are used to calculate predicted market prices. As 

such, only dummies of clus

variab

 

∑
−

+=
1

ˆˆln
C

(2
=

cncnn Dp ϕα)  

households can be generated in one cluster 

ption. The approximated price implies that households in one 

2001; Brosig, 2000; Gould, 1990; Heien and Wessells, 1990). Following Pollak and 

ac

 

In this approach, the same prices for all 

disregarding consum

cluster face a similar price. 

  

  Socio-demographic variables are expected to influence household 

consumption patterns besides income and price. Several procedures were introduced 

to incorporate such variables, such as demographic translating, demographic scaling 

and Gorman. The procedures can be used in conjunction with any completed demand 

systems (Pollak and Wale, 1980, 1981). In this study, the translating and scaling 

approaches were reviewed which are mainly useful for incorporating in completed 

demand systems (Mergenthaler et. al., 2009a; Chern et. al., 2003; Liu and Chern, 
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Wales (1981), an original class of demand system starts 

with nixPhq i
i ,....2,1),( == . P’s denote prices, q’s are quantity and x is to l 

expenditure. They assumed that these original systems are “theoretically plausibl

ta

e”. 

ranslating and demographic scaling firstly introduced n parameters Demographic t

( nηη ,.......,1 ) into the original demand system and postulating the newly introduced 

parameters.  

  

  Generally, “demographic translating” is an approach to incorporate 

ographic variables into classes of demand systems developed by Pollak and Wale 

he original demand system is replaced by the demographic translating as 

.33):  

dem

(1980). T

(2

 

(2.33)  ),(),( ∑−+= kk
i

i
i dpxPhdxh  

 

  where d’s are translation parameters. It depends on the demographic 

variables as )(ηi
i Dd = . The direct utility function is

P

),........,()( 11 nn dxdxUXU −−= . 

For convenience of the translating parameters, the function does not included constant 

term in the definition of linear demographic translating as in equation (2.34). Pollak 

and Wale (1981) described that “the constant term is better treated as part of the 

specification of the original demand system than as part of the demographic 

ographic translating into the complete demand system, 

e effects of change in demographic variables and 

f

(2.34) 
r

rir
1

)( ηδη   

 

where  

specification”. To use the dem

a close relationship exists between th

the effects o  changes in total expenditure.  

∑
=

=
n

 iD

     δ ’s are the associated parameters  

 rη  are the demographic variables which  r = 1,2,…..,n 
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 Alternatively, “demographic scaling” was first proposed by Barten (1964) 

nd discussed in more detail by Muellbauer (1977).  Demographic scaling introduces 

The original demand system is replaced by the modified system as (2.35): 

a

scaling factors into the original class of demand system (Pollak and Wales, 1980). 

 

(2.35)  ),,........,,(),( 2211 mpmphmxPh i
i

i = xmp nn  

 where m’s are scaling parameters which depend on the demographic 

Mm =  . The direct utility function is

 

 

)(ηi ),........,()(variables as i
1 nmm

The linear demographic scaling is given by 

 

(2.36) ∑

1 nxxUXU = . 

=

 

hange in demographic variables are closely related to the 

 change under the demographic scaling approach. The relationship 

ealing non-consumption for a particular commodity. 

6) indicated that not adjusting for sample section may cause biased 

demand parameter estimates. In a single-demand equation, Maximum-Likelihood 

+=
n

r
rir

iM
1

1)( ηςη  

  The effects of c

effects of price

shows clearly in elasticity format. However, the demographic translating approach 

preserves the linearity of the system, whereas the demographic scaling is a highly 

nonlinear specification (Pollak and Wales, 1981). 

 

 3.  Censored data 

  

  Cross-sectional micro data have been widely used in estimating household 

consumption patterns. The crucial problem to deal with micro data and estimating 

disaggregate demand system models is the occurrence of zero observation of 

dependent variables. The two principal reasons for zero consumption are households 

at corner solution and the limited survey leading to infrequency of purchase 

(Meyerhoefer et al., 2005). For the latte, a shorter reference survey period would lead 

to a higher opportunity of rev

Heckman (197
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es io  of the Tobit model can be drawn in a straightforward manner for the 

limited dependent variable. On the other hand, the direct Maximum-Likelihood 

estimation for system of equations remains difficult when censoring occurs 

(Shonkwiler and Yen, 1999).  

  

  Given the corner solution household consumption problem, two general 

approaches were introduced. The benchmark approach starts with the primal (Kuhn-

Tucker) approach of Wales and Woodland (1983). Followed by its dual version 

(virtual-price) approach of Lee and Pitt (1986) and the Tobit system suggested by 

Amemiya (1974) and implemented by Wales and Woodland (1983). The main issue 

of using the Kuhn-Tucker approach and its dual version is the derivation of an 

estimable demand system. Nevertheless, it is not an easy task to specify direct or 

indirect utility functions for some system specification. Meanwhile, the Amemiya-

Tobin approach generates a simpler framework of imposition of coherency condition 

(Dong et al., 2004). However, each of these approaches requires a formulation of a 

likelihood function based on composite distribution. The direct Maximum-Likelihood 

estimation requires the evaluation of a partially integrated multivariate normal 

probability density function. Hence, it imposes a high computational bu

timat n

rden and 

ility of approach, especially in a demand system with many censored 

ystem estimation (Dong et al., 2004). Additionally, infrequency consumption in 

limits the feasib

equations (Ecker, 2008; Meyerhoefer et al., 2003; 2005). Recently, Perali and Chavas 

(2000) have developed a consistent approach to the problem based on Generalized 

Method of Moments (GMM) techniques. Meyerhoefer (2005) extended this 

framework to consistently estimate longitudinal censored demand systems.  

  

  The situation of corner solution may arise from price and inventory effects 

as well as by a short survey period. It assumes that households may not purchase a 

particular food item during the survey period, but do generally prefer such food items. 

Heckman sample selection model does not distinguish between non-preference and 

corner solution (Asatryan, 2003; Park and Capps 2002). Given the complexity of 

estimating under Lee and Pitt and the Amemiya-Tobin approach, the alternative 

approach of so-called two-step models have been adopted for censored demand 

s
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household demand modeling also requires such a model for each commodity group 

at govern the discrete outcomes of consumption and non-consumption (Ecker, 

mo

s a vector of socio-demographic variables and error term, 

is assum d to be normally distributed. The parameters are estimated by using a 

aximu  likelihood for all observations (zero and non-zero 

consumption). The correction factor, so-called Inverse Mill Ratio (IMR) will be 

 r h useholds that consume food items and households with zero 

onsumption in equation 2.38 and 2.39, respectively. 

 

th

2008). Heien and Wessels (1990) suggest a simpler way of dealing with Heckmann 

dels in the demand system. Consider the general relationship in equation (2.37): 

 

(2.37)   ihihih vzd += α'  

 

  where ihd is equal to 1 if household h consumes food item i and 0 

otherwise, '
ihz  denote

ihv e

probit model based on m m

estimated fo o

c

 

(2.38)  
)ˆ(
)ˆ( '

1 αφ iiz
' αi

ih z
IMR

Φ
=  

(2.39)   
)ˆ(1

)ˆ(
'

'
0

α
αφ

i

ii
ih z

zIMR
Φ−

=  

 

  where, )ˆ( ' αφ iz  is univariate standard normal probability function  

  zΦ  is cumulative distribution function )ˆ( ' αi

 

  The calculated IMRs are used as the independent regressor in the second 

stage of the LAIDS which is demonstrated as equation (2.40): 

 

 (2.40)  i

n

i
ihi

n

r
rhir

n

j h

h
ijhijiih IMR

P
xpw ερηδβγα ∑∑∑
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  Nevertheless, Shokwiler and Yen (1999) pointed out that the estimated 

results using Heckmann procedure leads to biased estimators and proposed a new 

consistent two-step procedure. Their procedure is a multivariate generalization of 

Amemiya’s type two tobit model which allows for both Maximum-Likelihood and 

Seemingly Unrelated Regression to estimate the demand system. SY procedure has 

een widely used in recent works (Ecker, 2008; Yen and Lin, 2006;  Shiptsova et  al., 

an, 2004; Asatryan, 2003; Yen et al., 2002; Su and Yen, 2000). The 

irstly, define is equal to 1 if household h 

 2.37. , a univariate 

l probability function, and  denotes the associated cumulative 

 and environmental services as well as goods which are 

 in the markets. These are also applied to access consumer demand 

do not appear in every market. SP 

ndividual in a consumer survey about their potential 

r choices from sets or possible options. 

 literature for food with specific quality attributes has 

b

2004; Pittm

ihdprocedure consists of two steps. F

 )ˆ( ' αφ izconsumes food item i and 0 otherwise, as in equation

)ˆ( ' αizΦstandard norma

distribution function are formed using the estimated parameters from probit 

estimation. The second step involves transforming the original demand estimation 

equation as equation (2.41): 

 

(2.41)    iiiihiih zwzw ξαφϕα ++Φ= )ˆ(ˆ)ˆ( ''*   

 

Consumers’ valuation by State Preference approach 

  

 State Preference (SP) approaches are well-known techniques to estimate 

economic value for ecosystem

not directly traded

for hypothetical products or products that 

techniques rely on asking i

willingness to pay (WTP) for products or thei

Consumers’ willingness to pay

quickly developed in recent years. Two main classes of State Preference techniques 

are discussed in this study namely Contingent Valuation Method (CVM) and Choice 

Modeling (CM).  
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 1.  Contingent Valuation Method 

  

  Contingent Valuation Method (CVM) describes a possible product or 

policy to respondents and asks them how much they would be willing to pay for it. It 

can be applied to estimate use and non-use values. The policy change or salient 

attributes are determined by researcher and presented as a whole package with all 

salient attributes to respondents (Bateman et al., 2002). Recently, CV techniques have 

been increasingly employed in food products with specific quality attributes 

(Mergenthaler et al, 2009b; Sadashivappa and Qaim, 2009; Lin et al., 2006; Lusk, 

2003; Qaim and Janvry, 2003; Vanit-Anunchai and Schmidt, 2004; Tsu-Tan et al., 

1999). There are two major methods of survey designs to ask respondents to state the 

valuations for products. An open-ended question asks respondents to specify the 

maximum of their willingness to pay for the option under consideration. However, the 

valuation task may be complex and the consumer is unfamiliar particularly to non-

market goods. These would lead to an unreliable and non actual reflected value of 

gness to pay (Kaye-Blake, 2006; Bateman et al., 2002; Cameron et al., 

) w  that the coefficient estimates 

rom the double-bounded model are asymptotically more efficient than the single-

odel.  

 

d 

uestion, each respondent states whether her maximum willingness to pay is above or 

iv  amount. The respondents will response “yes” or “no” to a certain price 

). Cameron (1988) considers WTP as a form of indirect expenditure function 

their true willin

2002). Alternatively, a dichotomous choice question is asked of respondents to 

determine whether or not they would be willing to pay a given amount (bid). This 

technique consists of various types of elicitation question such as single bounded and 

double bounded discrete choice. The expected answer is ether yes or no and the 

valuation task is generally easier than with the open-ended format (Bateman et al., 

2002; Cameron et al., 2002). Hanemann (1991 sho ed

f

bounded m

 

  The section starts with a review of the single bounded approach in order to 

explain the basic idea to formulate the statistical model. In replying to a single boun

q

below a g en

IB(

(2.42) with the improvement in product quality from 0q  to 1q .  
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(2.42)  ),,),,( 1000 qupequpeWTP −=  

 

(

  WTP is also considered as a continuous random variable consisting of two 

mpo nco ne ts of so-called normal censored model as equation (2.43) (Greene, 2000).  

 

(2.43)  iiXWTP εβ +=  

 

  where β  is the vector of coefficients measuring the influences of the 

s variables. X is the vector of exogenous variables such as household 

haracteristics. The error term (

exogenou

c iε ) is assumed to have a normal distribution with 

ean z om er  and variance 2σ  [ iε ~ N (0, 2σ ) .  ]

 

In CVM, the endogenous variable is WTP which is reported as “yes” or 

“no” and denoting the indicator dummy variable. The respondent is asked for her 

ess to pay which is above or below to certain price ( ). If the respondent 

hen,  

.44)  

 

  

iI

IBwillingn

says  “yes” iI = 1 )( IBWTP >  otherwise iI = 0. T

 

)](Pr[)Pr()1Pr( iIiIii XBBWTPI βε −>=>==  (2

 

  with probability of observation = 1 given by; 

 

(2.45)  

iI

⎥
⎦

⎤
⎢
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⎡
⎟
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⎜
⎝
⎛ −
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βiI
ii

XBzI Pr)1Pr(  

⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
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−==
σ

βiI
i

XBFI 1)1Pr(  (2.46)  

 

Where σ  is standard variation of the error term. 

          is cumulative distribution function of WTP 

 

)(⋅F
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  The model cannot estimate censoring characteristic with OLS method 

because the endogenous variable introduces a distortion into conventional statistic 

(Greene, 2003). Thus, log-likelihood function for single bounded dichotomous choice 

model can be derived from two possible outcome groups expressed as (Vanit-

Anunchai, 2004): 

 

(2.47)  ∑
= ⎭

⎬
⎫

⎩
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⎧

⎥
⎦

⎤
⎢
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⎝
⎛ −

−+⎥
⎦

⎤
⎢
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⎡
⎟
⎠
⎞

⎜
⎝
⎛ −

−=
n

i

iI
i

iI
i

XB
FI

XB
FILLn

1
ln)1(1ln

σ
β

σ
β  

 

  Double-bounded CVM approach is extended from the single-bounded 

approach by Hamemann (Vanit-Anunchai, 2006 cited Hamemann 1985). Two 

sequential price bids are proposed to respondents. If the respondent answers “yes” to 

initial price bid ( 1 ), a second higher bid ( ) is offered. While the respondent 

answers “no” to initial price bid, the question will be followed by the second lower 

bid ( L2 ). In the double bounded approach, observable outcomes can be expressed 

into four different intervals, as depicted in figure 2

P HP2

P

.1.  

 

 

2nd lower bid  
( LB  < IB ) 

1st price bid ( IB ) 

0 < WTP < LB  
(I1) 

  Yes  No 

2nd higher bid  
( UB > IB ) 

  No  No Yes

LB  < WTP < IB  
(I2)

IB  < WTP < UB  
(I3)

UB  < WTP < α  
(I4) 

Yes 

 

 

 

 

 

 

 

 

 
 

Figure 2.1  The four possible outcome groups from a double-bounded approach 
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  It denotes I1 as no-no answer, I2 as no-yes answer, I3 as yes-no answer and 

I4 as yes-yes answer. The four possible outcomes can be represented by the 

probability function and cumulative distribution function as equation (2.48) to (2.51): 

 

(2.48) )()(Pr)/(Pr LL BFBWTPobnonoob =<=  

(2.49) r )()()(Pr)(Pr)/(P LILI BFBFBWTPobBWTPobyesnoob −=≥−<=  

(2.50) )()()(Pr)(Pr)/(Pr IUIU BFBFBWTPobBWTPobnoyesob −=≥−<=  

(2.51) r )(1)(Pr)/(P UU BFBWTPobyesyesob −=≥=  

 

 The log-likelihood double-bound function will have a probability joint 

density function. The function is derived by multiplying every probability which can 

be specified in the form: 

 

(2.52)  [ ] [ ] [ ] [ ])/(Pr)/(Pr)/(Pr)/(Pr yesyesobnoyesobyesnoobnonoobL =  

 

 It follows that the log-likelihood function is equal to the sum of logarithms 

of the probabilities for all respondents: 

 

(2.53)  

 

From equation (2.52) and (2.53) the log-likelihood function is rewritten:  

 

(2.54)  
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 I symbol is a binary indicator variable of the four possible response 

outcomes. It is equal to 1 in case of appropriate range, otherwise it is 0. The β  

coefficient can be directly interpreted as marginal effects of the explanatory variables 

on WTP. Hence, the mean WTP is calculated similarly as in Qaim and Janvry (2003). 

 

(2.55)  XWTPMean β̂)( = . 

 

2.  Choice Modeling 

  

 Choice Modeling (CM) technique was developed by Louviere and 

Woodworth (1983) linked in two ways to economic theory (Bateman et al., 2002). 

Firstly, CM is based on Lancaster’s characteristics theory of value which states that 

“any good can be described as a bundle of characteristics and the levels they take” 

(Bateman et al., 2002 cited Lancaster, 1966). Consumers rationally purchase goods 

that deliver a utility maximization bundle of attributes and subject to a budget 

constraint. Hence, the demand for products is derived from the demand for attributes 

(Senauer et al., 1993). However, it seems to be difficult to completely describe 

anything in terms of its attributes as errors could occur in measuring the attributes. 

This relates to economic theory via Random Utility Maximization (RUM) theory. 

RUM separates out the conventional utility function into two parts: one deterministic 

and observable ( ij ) and the error part ( ij ), yielding ijijij VU ε+=  (MaFadden, 2001). 

CM gives a certain advantage for elicitation of consumers’ willingness to pay 

especially for innovative products or products with new attribute combination. CM 

allows valuation of non-monetary attributes and generates willingness to pay for 

separated attributes while CVM generates valuation as whole bundle of attribute 

(Kaye-Blake, 2006; Bateman et al., 2002; Bannet 

V ε  

and Blamey, 2001) 

 

  CM differs from CVM by the type of valuation exercise and generated data. 

Different alternatives are presented to respondents who are asked to either choose one 

preference or rank them. “Paired Comparison” refers to respondents designating a 

preferred alternative. While “Contingent Ranking” and “Contingent Rating” refer to 

respondents which are asked to rank the alternative or provide rating scale on those 
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alternatives. “Choice Experiment” (CE) respondents are usually presented two 

alternatives versus the status quo and asked to choose the most preferred one. The CE 

approach yields welfare-consistent estimates because (i) it forces respondents to trade-

off changes in attribute levels against the costs of making these changes, (ii) 

respondents can choose the status quo, (iii.) the applied econometric technique is 

exactly parallel to the theory and consistent with RUM theory as respondents are 

required to select one option from a choice set and (iv) compensating and equivalent 

surplus from the output can be derived. Choice experiment predicts a consumer’s 

choice by determining the relative importance of various attributes in consumers’ 

choice process (Bateman et al., 2002).  

  

  The discrete choice models are based on utility maximization. Individual i 

maximize her utility under a budget constraint. The chosen destination must give an 

individual greater utility compared to others. If the utility of individual i chooses 

alternative j denotes as ij , then ikijU for kiU U> ≠ . As the researcher is not 

completely informed about all considered elements of respondents, utility can be 

divided into two components, expressed as equation (2.56): 

VU ε+=  

 

 

(2.56)   ij ijij

 

 where   
  is the overall utility of individual i for choice j ijU

  is the indirect utility function in systematic componentijV

ijε  is the random utility component which comprises unobserved individual 

taste observations, measurement errors and unobserved attributes 

 

  To propose the utility function and to specify the formal relationship 

between the explanatory variables and choice behaviors, the systematic component 

can be generally expressed as a linear equation (Champ et al., 2003; Louviere, 2001): 
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(2.57)   ijjjij XV
vv

βα += ;  

 

  with jα is a vector of J-1 intercept terms for J options or coefficients 

representing the Alternative Specific Constant (ASC). ASC reflects the difference in 

utilities for each alternative relative to the base when all attributes are equal. It picks 

up a mixture of status quo bias effects and the impacts of unobserved attributes 

(Bateman et al., 2002). Typically, at least one intercept term is estimated. It therefore 

allows a zero mean error term (Kaye-Blake, 2006). jβ
v

 refers to estimated parameters 

that weight exogenous variables in determining the utility. X
v

is a row vector of 

exogenous variables. Following Louviere (2001), “ ijX
v

can be defined as (i) a matrix 

of attributes which relate to choice options, (ii) a matrix of individual characteristics, 

(iii) a matrix of interactions of attributes with individual characteristics and (iv) the 

ector of interaction of individual characteristics with choice option intercept.” 

l i's choice of the alternative j is 

ouviere, 2001; McFadden, 1974) given as (2.58):   

.58)     

v

 

  Probabilistic statements about consumers’ preference can be derived by the 

presence of the random component. Under the Random Utility model, individual i 

will decide to choose alternative j from all J alternatives. Hence, alternative j is a 

maximum value. The probability function of individua

(L

 

)()/( ikiji UUPJjP >= jkandJVVP kikikijij ≠∈∀+>+= ;)( εε  (2

 

  The interactions between the equation (2.58) and the linear systematic 

omponent can be rewritten as; 

andJXXP kikikijij ≠∈∀+>+= ;)( εβεβ

c

 

(2.59)  )/( JjPi     k j
vvvv

 

kijikikij ≠    P jkandJVV ∈∀−>−= ;)( εε  

    )( ε>∆= VP  
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  Green (2003) and Bateman et al. (2002) suggested that linear regression 

models cannot be used on such data sets because no suitable dependent variables to 

regress against the explana ory variables exist. To solve the equation (2.58), 

researchers need to impose a probability density function on ijε . Different kinds of 

probability distribution of ijε induce different discrete choice models. The most 

common method for estimating a model from choice experiment data is the 

Conditional Logit Model (CLM) developed by McFadden (1974). It is expressed as 

probability that individual i chooses alternative j as a function of attributes varying in 

alternative and unkn

t

own pa eters. Therefore, if the ram ijX
v

is us  as attributes vector 

f alternative j, the probability that individual i chooses alternative j is demonstrated 

2.60 : 

ed

o

as equation ( )

 

(2.60)   
∑
=

= J

k
ikk

ijj
i

X

X
JjP

1
)exp(

)(exp
)/( vv

vv

β

β
 

 

  Note that the CLM depends on the differences among alternative 

haracteristics, but the attributes which do not vary by alternative do not affect 

onnell, 2003). On the contrary, the Multinomial Logit 

Model will give the probability that individual i chooses alternative j as a function of 

individual’s socio-economics (Z) and unknown parameters as equation (2.61): 

c

probabilities (Haab and McC

 

∑
(2.61)   

=

= J

k
ik

ij
i

Z

Z
JjP

1
)exp(

)(exp
)/(

β

β
v

v

 

 

  This model uses individual characteristics to explain the choice of 

alternatives. The J-1 parameter will be estimated for J-1 of the alternatives because 

one of the parameter vectors is typically normalized to zero.  
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  In order to derive an explicit expression for this probability, it is necessary 

to know the distribution of the error term (ε ). Focusing on the basic of McFadden’s 

Condition Logit model, the distribution of the error terms can be assumed as the 

Independent and Identically Distributed (IID) Gumbel (Type I extreme value 

distribution). It is similar to a normal distribution, but the mathematics is easier to 

tract. The cumulative distribution function of ijik εε − is given by (Bateman et al., 

2002): 

 

(2.62)   ( )](exp[exp) εε −−=F  

 

  The choice probabilities of individual i can be solved as a closed-form 

expression of: 

 

(2.63)   
∑
=

= J

k
ik

ij
i

V

V
JjP

1
)exp(

)(exp
)/(

µ

µ
 

 

  where, µ  is the scale parameter which is inversely proportional to the 

standard deviation on the error distribution. For convenience, we assumed that µ  is 

equal to 1 (Ben-Akiva and Lerman, 1985). Therefore, the probability that the 

decision-maker i selects choice j among the set of J alternatives is given by the 

Conditional Logit model: 
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  The Conditional Logit model can be estimated by conventional maximum 

likelihood procedures (Green, 2003 and Bateman et al., 2002). The log-likelihood 

function which individual i chooses alternative j from J alternatives is given as 

equation (2.65): 
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  The indicator variable ( ijy ) is the response variable for individual I’s 

choice of alternative j. ijy

⎤⎡

Jg

 are needed (Champ et al., 2003). Firstly, preference structure is 

er respondents. Secondly, choices conform to the Independence from 

releva  

Th t

individual’s characteristics by an interaction term as they cannot be directly entered in 

 ( ) and attribute levels ( ) or 

haracteristic ) and Alternative Specific Constant (ASC) term, allowing for the 

 t at the individual has different mean values for the alternatives (Kaye-

lake, 2006). In particular, the empirical specification which individual i chooses 

alternative j, where attribute a is given in equation (2.66).  

 

(2.66)  

 can be adjusted in terms of dummy variables as ijy  =1 if 

individual chooses alternative j, otherwise ijy  = 0. Additionally, the assumptions for 

basic CLM

homogenous ov

Ir nt Alternatives Assumption (IIA). Thirdly, all errors have the same scale 

parameters. In this study, two major assumptions for choice model estimation are 

discussed.  

  

  The assumption of basic CLM defined preferences is identical for all 

respondents. This assumption restricts the estimated parameters to be equal for all 

populations or fixed nature of the parameters. In reality, choices may differ 

systematically from individual to individual. It is also interesting to determine the 

impact of an individual’s characteristics. is simplifying assump ion can be altered 

by different modifications (Champ et al., 2003). The simplest one is to include the 

the model because these variables do not vary across alternatives. The interaction 

terms can be set between characteristics iZ jaX

( iZc

possibility h

B

jijaijaaij PASCZXZXV δϕψβ +++= )*()*(  

 

 



  44

  where   

  jaX is the vector of attribute level a associated with the alternative j 

  i is the vector of individual’s characteristicZ  

  ψ  and ϕ  are the estimated associate parameter.  

  δ  is the marginal utility of income 

  jP  is the price level in alternative j 

 

However, this simple approach assumes that researchers already know the factors that 

lead to heterogeneity (Champ et al., 2003).  

 

  The alternative approach to identify preference heterogeneity is based on 

the assumption that parameters are random for the deterministic portion of utility and 

drawn from a distribution across the population of respondents (Champ et al., 2003; 

Rigby and Burton, 2003).This approach is referred to as “Random Parameter Logit 

(RPL) or Mixed Logit Modeling (Champ et al., 2003). The heterogeneity in the 

sample can be captured by estimating mean and variance, which are estimated for 

each choice attribute. Considering the probability expression from the Conditional 

Logit Model of alternative j for individual i, 
∑
=

= J

k
ikk

ijj
i

X

X
JjP

1
)exp(

)(exp
)/(

vv

vv

β

β
 which is 

modified to reflect the fact that the estimated parameter ( jβ
v

) has a distribution as 

Mixed Logit. Thus, choice probability is conditional on the values that respondent 

attach to the choice attribute. The estimated parameters therefore may have different 

values among respondents defined by distributing conditional probability (conditional 

on jβ
v

) integrated over value of jβ
v

, expressing as equation (2.67) (Train, 2003; 

aFadden and Train, 2000):  
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  where )(βτ j denotes standard logit function an )d (βf is the joint density 

function of the coefficient vector. Given a choice of specific distribution of 

parameters such as normal distribution, the estimation of choice probabilities 

proceeds with mean and variance estimates of this parameter assumed to be random 

(Champ et al., 2003). If )(βf is constant, the model is reduced to the basic 

Conditional Logit model. This equation is a multi-dimensional integral having no 

close-form solution. Hence, it must be solved through simulation (Christiadi and 

Cushing, 2007).  

t in the odds ratio calculation of choosing one alternative 

lative to another by:  

.68)  

  

  Another criticism of standard logit model is the violation of IIA property. 

This property is eviden

re
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This relative probability of choosing between two alternatives (i and k) is unaffected 

by any other option in the choice set (McFadden, 1974). One option to test this 

property was developed by Hausman and McFadden (1984). It consists of computing 

likelihood ratios for different sets of parameters. Several models are proposed to relax 

this assumption such as Nested Logit Model (Louvier et al., 2000), Multinomial 

d Mixed Logit model (Train, 1998).  Probit model an

  

  A Nested Logit Model is appropriate for choice situation that can be 

represented by a hierarchical structure (Louviere et al., 2000). The model relaxes the 

IIA assumption by allowing the unobserved factors, ijε are correlated and have a 

different result compared to the conventional one. The full set of alternatives can be 

grouped and divided into categories. Initially, an individual chooses one category 

from among given categories, then determines a specific preferred

the chosen category (nest) (Mogas et al., 2005). The model allows ij

 alternative from 

ε having the same 

correlation within the category or nest, but maintains independence across nests. 
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However, the data would determine whether or not a nesting is appropriate (Christiadi 

n as an error 

omponent specification. Following Train (1998), the conditional utility function of 

l ’s j can be expressed as equation (2.69): 

and Cushing, 2007).  

  

  Unlike the Nested Logit model, the Mixed Logit model fully relaxes the 

IIA assumption (Christiadi and Cushing, 2007). As mentioned above, Mixed Logit 

model can be also used to estimate the parameter if preferences are heterogeneous. 

Another way to describe the model is by representing the utility functio

c

individua   choice of alternative 

 

(2.69)  ijjaijaij XXU εηβ ++=
~  

 

  where ijε is an IID extreme value error term which is consistent with the 

logit framework. β~  denotes the population mean impact of attribute level a on utility 

for individual i choosing alternative j. η  is a deviation around the means which 

differs across individuals, representing the individual’s tastes relative to the average. 

This deviation term is assumed constant for a given individual across all choices they 

make, but not constant across individual. This implies that IIA is not a property of 

Mixed Logit model (Colombo et al., 2005). The inclusion of jai Xη in the stochastic 

nent of the utility function allows alternative specific elements to enter the 

stochastic portion of utility. It therefore allows for the examination of various 

correlations of unobserved effects (Champ et al., 2003). If the component term, 

jai X

compo

η is identically zero, the model reduces to basic Conditional Logit model.  

lly, w en the researcher restricts the mean value term, Additiona h β~  follows the 

ormal isn  d tribution then the model is a close approximation of the Multinomial Probit 

model (Train, 2003).  

 

  Choice experiment allows for more than one attribute to be included in the 

survey. The important aspect of interpretation from results is the notion of the “part-

worth”. The parameter estimates do not have a direct interpretation. However, they 

are needed to combine the identification of monetary values associated with the 
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change in each attribute levels. In the present study, the monetary value is price of 

fresh produce which is entered into the model and varying with the kind of attribute 

level. Let us consider the basic linear indirect utility function in equation (2.66): the 

discrete change in an attribute level, ceteris paribus, can be determined by the 

egative of estimated parameter for attributes divided by the estimated parameter for 

mplicit price” or the “marginal willingness 

to pay” (Champ et al., 2003) as equation (2.70): 

n

price. The resulting values are known as “i
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  Additionally, the welfare measure “compensating surplus (CS)” can be 

btained from different considerations (Bateman et al., 2002) as: 
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as calculated values for the deterministic part of utility function under with 1jV and 0jV

the change in attribute and the initial level,  respectively. 

 

Backgrounds and Related Fruits and Vegetables Studies 

  

 Over the last decade, the agricultural sector has played a major role in income 

generation and creating job opportunities in the Thai economy. The total agricultural 

production area was 130.35 million rai in 2007, which encompasses 41 percent of the 

total land area of country (Appendix Table A1). The agricultural sector has assured 

the food security of the nation. In general, the agricultural sector comprises six major 

sub-sectors, namely, crops, livestock, fisheries, forestry, processed products and 

agricultural services. Crop production contributed 69 percent to the agriculture GDP 

in 2008 (Table 2.1). Traditionally, rice and fiber crops have been consumed locally as 

staple food sources but are also exported (rice especially is the major agricultural 

 



  48

export of Thailand).  Food products from the horticultural sub-sector have steadily 

increased their share to the income of farmers and retailers. This fact is also 

he diet of the Thai people as well as by the rise in the volume and 

or farmers to modernize 

roduction techniques and develop appropriate harvesting methods, and the high 

investment required to produce fruits and vegetable crops (Isvilannoda, 1992). New 

attributes of fresh horticultural produce are a possible option for value-adding through 

product differentiation aimed at satisfying consumer needs.  

 

influenced by t

variety of exported horticulture products. These circumstances have occurred together 

with the improvement of crop varieties and better production technology with 

assistance from various government programs and services.  

  

 The contribution of crops to the overall agricultural sector has only minimally 

declined since 2003. Meanwhile, the share of fruits and vegetables in the crop sector 

has behaved in a similar range for the past 5 years. These commodities are less 

important than rice and staple food crops.  Nevertheless, the volume of production 

and area planted to horticultural food products have grown from 1990 and 2005 (Liao 

et al., 2001). Different types of fresh fruits and vegetables have been introduced in the 

North and Northeastern regions of Thailand. The cool hilly areas are especially 

favorable for growing tropical and sub-topical as well as some temperate food crops. 

In general, horticultural products are considered as an alternative to field crops 

particularly in irrigated agricultural areas with the potential to significantly contribute 

to the income of farmers. Higher economic returns compared to rice and fiber crops 

are the main incentives for switching to horticulture crops.  Nonetheless, numerous 

problems remain to be resolved. These include the need f

p
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Table 2.1  Gross Domestic Product (Million Baht) at 1998 Prices  

 

 2003 2004 2005 2006 2007 2008 

GDP 3,468,200 3,688,200 3,855,100 4,052,000 4,244,600 4,370,056 

Agriculture 363,033 354,431 347,892 366,842 370,030 383,079 

  Crop 254,838 251,009 239,397 249,258 252,850 264,577 

     - Fruits 24,764 26,842 26,633 28,162 29,866 27,944 

     - Vegetables  23,460 24,171 24,634 24,730 24,209 25,204 

     - Other Crops 206,614 199,996 188,129 196,365 198,775 211,429 

Agri/GDP 10.5 9.6 9.0 9.1 8.7 8.8 

Crop/Agri 70.2 70.8 68.8 67.9 68.3 69.1 

Fruit/Crop 9.7 10.7 11.1 11.3 11.8 10.6 

Veg/Crop 9.2 9.6 10.3 9.9 9.6 9.5 

Source: Office of the National Economic and Social Development Board, Office of 

the Prime Minister, Thailand 

  

 The structural change in fruits and vegetables production is caused by an 

increasing demand in domestic consumption and its export value. To date, export 

products include significant volumes of fresh as well as processed fruits and 

vegetables. The export value of horticultural food products has steadily risen 

especially for fresh and pre-processed fruits and vegetables (Figure 2.2). However, the 

overall consumption pattern of domestic demand also directly influences the 

marketing and production systems of horticultural food products.  Most are consumed 

locally due to the essential role of fruits and vegetables in the Thai diet. In this regard, 

this section reviews literature on the changing patterns of consumer demand, the 

growing importance of safety and quality in fresh horticultural products, and 

marketing systems and supply chains of fruits and vegetables. In addition, the selected 

horticultural fresh produce, namely, cabbage and mango, are briefly described.  
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Figure 2.2  Export value for fresh and processed fruits and vegetables (Million Baht) 

Note: The values only include pre-cooled, frozen and dry horticultural products 

Source: Ministry of Commerce, Thailand 

 

Changing patterns of consumer food demand 

  

 Several studies on food demand patterns and the changes in consumers’ 

preferences have been carried out in the recent past as the information is important for 

designing food and agricultural policies. Consumer trends have important 

implications for farmers and retailers. Notably, food systems are undergoing profound 

changes on a global scale. The changes in both developed and developing countries 

are largely driven by household economic conditions in conjunction with income 

growth. A better educated population and modern lifestyle especially among people in 

growing urban areas have led to consumers’ preference towards high-value food items 

(Pingali, 2007; Regmi and Dyck, 2001; Huang and David, 1993). High-value food 

products have unique characteristics related to sensory attributes, nutritional content, 

food safety assurances, product origin and processing practices (USDA, 2005). In 

high welfare nations, high-value food items have a larger budget share whereas in 

poorer countries staple foods are accounting for a larger share of the food budget 

(Seale et al., 2003).  
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 In the Asian context, many authors have put emphasis on this issue. For 

instance, Chern (2003) reported that the Japanese meat consumption patterns have 

followed westernized habits supported by similar expenditure and price elasticity 

ranges comparable to Western countries.  Food consumption pattern has considerably 

changed in urban China. Younger consumers tend to consume more meat and fruits 

and less staple food and vegetables (Yen and Fang, 2004).  In Vietnam, urbanization 

and higher incomes in urban areas have led to structural changes in food consumption 

behavior. Vietnamese consumers are increasingly demanding  better  quality food and 

the demand is expected to increase for high-value food products such as meat, fruits 

and aquatic food (Le, 2008; Ali et al., 2006).  In Malaysia, food consumption patterns 

are experiencing continuous changes, moving towards meats, fruits and vegetables as 

income levels rise (Tey et al., 2008).  

 

 In Thailand, the increasing trend towards more high-value food items occurred 

together with a declining trend in rice consumption especially common for middle- 

and high-income households (Isvilanonda and Kongrith, 2008; Kosulwat, 2002; 

Agribusiness Research Unit 1997; SEP, 1992a; Patamasiriwat and Poldee, 1990). 

Results are in line with the well-known regularity of “Bennett’s Law” which states 

that income growth leads to changes in diets. The proportion of calories from starch 

staple foods as a ratio of total calories declines as income increases (FAO, 2006). On 

the other hand, health-conscious consumers are more likely to demand more 

functional food and pay more attention to nutritional content.  

  

 Among the high-value food commodities, fruits and vegetables fit into the 

group of food with health benefits from a sufficient daily diet. The increased 

consumption of fruits and vegetables is also a part of consumers concern with obesity 

and diet related illnesses such as diabetes (Johnson et al., 2008). A recent survey 

indicated that 98.8 percent of Thai respondents older than 6 years frequently 

consumed fruits and vegetables with their meals (National Statistic Office, Thailand, 

2005).  
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A number of studies in Thailand on fruit and vegetable consumption behavior 

have been carried out in recent years. In 2002, Schmidt and Isvilanonda estimated 

food consumption expenditure structures employing the concept of Engel’s Law for 

vegetables. They found that additional food expenditure moved towards vegetables in 

the positive direction within the prepared-food-at-home expenditure. Kaewsuk (2004) 

confirmed fresh vegetables as an important good in Thai households by estimated 

positive expenditure elasticities. For fresh fruits, studies have shown that household 

income and household size were the main factors influencing fruit consumption 

pattern, resulting in inelastic expenditure elasticity (Daroonpate et al., 2005; 

Purithewate, 2004). In sum, the structure of fresh fruits and vegetables consumption 

of Thai consumers is strongly income driven. Other household characteristics such as 

household size, education, age and difference of inhabitance also influence the 

consumption spending for horticultural food products.  

 

 A comprehensive study has indicated that the difference in consumption 

patterns of these fresh products may be attributed to the varying degree of importance 

of fruits and vegetables.  The study also noted the shift in consumption pattern from 

lower grade fruits and vegetables to higher qualities with a marginal propensity to 

consume fruits higher than for vegetables (SEP, 1992b). Demand for horticultural 

fresh produce especially vegetables will become more differentiated in terms of 

safety, quality and convenience (Johnson et al., 2008). These attributes have been 

emphasized in the development of the Thai fruits and vegetables sector.  
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Growing importance of safety and quality in fresh fruits and vegetables 

  

 Fresh horticultural products are non-homogenous and differ from staple crops 

in trade patterns. The diversification of fresh fruits and vegetables with specific 

quality attributes has received attention in domestic and international markets. 

Consumers have become more conscious of food safety and quality issues, mostly 

observable in developed countries (Gregory, 2000; Knowles et al., 2007). In 2000, the 

highest organic food sales occurred in the United States, followed, in descending 

order, by Germany, United Kingdom and Italy (International Trade Center, 2001). 

This trend is confirmed by a recent study which found that European countries 

continue to be the world’s leading importers of quality fruits and vegetables owing to 

a high per capita income, seasonal variation in production and an ageing population 

(Tranter et al., 2009; USDA, 2004).  Besides organic products, high- and middle 

income consumers are more likely to purchase low chemical and pesticide residue 

contaminated products compared to conventional, processed and packed fruits and 

vegetables products. Moreover, food safety and quality concerns have intensified in 

developing countries in conjunction with households’ rising incomes and the 

associated higher education of household members, and urbanization (Pingali, 2007). 

For instance, Chinese consumers which experienced higher incomes increasingly 

demand a high level of food safety and quality attributes (Gale and Huang, 2007).  

In responding to these trends, the Chinese government has established an array of 

national standards including certification systems for safety and quality management 

systems (Calvin et al., 2006). Kishna and Qaim (2008) calculated that Indian 

consumers are willing to pay for leafy vegetables with low pesticide residues between 

46 and 75 percent above current market price. Meanwhile, Vietnamese consumers are 

likely to purchase safe and quality fresh produce as household incomes increase 

(Mergenthaler et al., 2009a).  

 

 The government of Thailand has also responded with occasionally mandatory 

programs for food safety and the development of various food quality standards. The 

objective of the Eighth National Economic and Social Development Plan issued in 

1997 was “the promotion of good health by understanding and knowledge to protect 
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individuals and families, and society as a whole from diseases and afflictions”. The 

improvement in food availability through food production, processing, preservation 

and distribution of nutritious food had to be guaranteed to ensure food security 

(Varanyanond, 2000). The Ministry of Public Health declared 2004 as the “Year of 

Health for All” and launched public campaigns for consumption of “Clean and 

Healthy Food” to overcome the emerging health problem of malnutrition. Several 

public forums were organized to raise public awareness of the impact of pesticides 

and chemicals on human health, the environment and its influence to social welfare 

(Kramol et al., 2006). Institutions and policies supported supply side actors to 

establish proper production practices and to achieve and maintain competitive 

position in the market of food safety and quality.  

 

 Several studies noted a shift in Thai consumers’ preference to environmentally 

friendly fresh produced commodities such as organic and low-pesticide residue 

products. USDA (2006) found that more than 70 percent of organic food consumers 

are employed women living in urban areas. Meanwhile, Roitner-Schobesberger 

(2008) demonstrated that purchasers of organic products in Bangkok were members 

of higher income households. Moreover, buyers were older and more highly educated 

than those not purchasing organic fresh products.  Furthermore, the principal motives 

to purchase organic food among consumers in Bangkok are health benefit, fashionable 

product and taste. When considering low-pesticide residue products, recent studies 

highlighted consumers’ willingness to pay for pesticide-free fresh products at 

premium price levels (Sanglertsawai, 2006; Patweekonga, 2004; Vanit-Anunchai and 

Schmidt, 2004; Chaobankor, 2002; Thong-Ngam et al., 2002). The driving factors of 

such purchase decisions are mainly income, education, age and label indications. 

However, this assumption cannot stand nationwide as the people in the northeastern 

region show a robust unmet demand for safe vegetables (Posri et al., 2007).  
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Marketing system and supply chain-related attributes for fresh fruits and 

vegetables 

  

 To reiterate, the focus of this study is the analysis of demand pattern for fresh 

fruits and vegetables. As most fresh produce are meant for the domestic market, the 

shifts in the food system can be prominently observed in the domestic demand. In this 

sense, knowing the characteristics of the domestic marketing system for fresh fruits 

and vegetables also provides a better understanding of the dynamics of the supply 

chain.  

  

 In most developing countries, fruits and vegetables are supplied for three types 

of market facilities: domestic traditional, modern urban and export oriented (Narrod et 

al., 2007). Export oriented markets display strict regulations and standards compared 

to domestic markets. Producers have to comply with various protocols relating to 

pesticide residues, production area and packinghouse operations, and traceability. The 

standards and protocols are often required by the importing country, or are provisions 

in the Codex Alimentarius.  The Thai domestic market comprises three traditional 

channels for fresh fruits and vegetables: local markets, Bangkok markets and other 

provincial markets. The marketing system for each fruit and vegetable varies among 

food products depending on demand, market practice and storage period 

(Jealviriyapan, 2001; Liao et al., 2001). Generally, the domestic marketing system for 

fresh fruits and vegetables is less complex than that for other agricultural 

commodities. Moreover, various kinds of fruits and vegetables have different 

characteristics (Isvilanonda 1992b).  

 

 The marketing chain of horticultural products encompasses the production and 

procurement of raw materials, handling, processing, trading, retailing and consumer 

purchase. Differences exist among the number of intermediate steps and stakeholders 

in the supply chain. In the traditional marketing chain, primary fresh products are 

distributed to end consumers in different ways. One way is that fresh produce are 

collected by a middlemen at the local or district markets and sent to central wholesale 

markets or local food markets. On the other hand, the modern supply chain aims to be 

 



  56

short and efficient, with fewer steps and an efficient logistic system. The latter is more 

selective and usually specifies quality attributes of fresh products. These specialized 

systems usually work closely with farmers under a contract farming scheme. Modern 

retail outlets will buy all fresh products that are certified according to their specific 

needs and requirements (Johnson et al., 2008). The procedure of modern supply chain 

actors is less complex. Product safety and quality are controlled along the supply 

chain and production systems.  Nevertheless, there is concern that the higher quality 

standards and consumer expectations may exclude small-scale farmers because of the 

higher cost of compliance to modern supply chain protocols and standards.  

 

 The diversification of fresh fruits and vegetables with specific quality 

attributes is posing a challenge for supply side actors to increase returns by value 

addition. The changing consumer preferences forces supply side actors to adopt 

strategies to meet new demand patterns. Food with specific quality attributes can 

contribute to a new income-earning potential for the agricultural sector, especially 

farmers (Birthal et al., 2005; Eaton and Sheperd, 2001). The increasing attention to 

quality and safety attributes also benefits society; a grading and standard system can 

reduce the negative externalities from quality deficiencies and unsafe food products. 

However, quality and safety can generate value only if these are directly linked to 

consumer demands. As safety attributes are often credence attributes, the 

identification of products need to be preserved at all levels along the food production 

chains. These developments have important implications for all local stakeholders 

involved in food supply chains (Mergenthaler, 2008). Therefore, four examples of 

emerging supply chain-related attributes are reviewed in this thesis and serve as a 

further reference in the analysis. 

 

 Health risks from pesticide residues in food products have long term 

detrimental effects, although assessments and evaluations can be fraught with 

uncertainty. Usually, freshness and appearances are key consumer criteria to purchase 

fruits and vegetables (Penau et al., 2006; Sakagamiet et al., 2006).  However, there is 

a growing role of public and private food safety and quality standards (Henson and 

Reardon, 2005). These standards tend to be increasingly important as consumers use 
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them as decision reference for purchasing fresh produces (Grunert, 2005).  

In Thailand, various brands and certification schemes exist in the market; these 

inform consumers about production processes and safety and quality levels. Several 

certificates are issued by different government agencies (i.e. the Department of 

Agriculture, Department of Agricultural Extension, Department of Medical Science 

the National Bureau of Agricultural Commodity and Food Standards and the Ministry 

of Health). A survey of population health care behavior revealed that 64 percent of 

consumers use the “food safety” sign by the Ministry of Health as an indicator of 

preferable food products (National Statistic Office, Thailand 2005). About 40 percent 

of interviewed consumers in urban areas (n = 1,320) knew about and purchased 

vegetables that are certified and sold under the logo of the Department of Agriculture 

(Hygienic vegetables, pesticide-safe vegetables) and 25 percent for products certified 

by the Department of Agricultural Extension (pesticide-safe vegetables).  

Additionally, almost 75 percent of all consumers knew about and purchased products 

certified by the Royal Project Foundation under “Doi Kham” brand (Vanit-Anunchai 

2006). A small number of private producers and retailers, i.e. Aden, Walter and 

Doctor’s Vegetable are using their own logo besides government certificates in order 

to win consumers’ confidence in their products. For all types of formal labels, certain 

consumer groups are normally targeted, particularly people who have a high 

willingness to pay for quality and safety attributes. 

 

 The growing demand for food safety and quality has also received attention 

from modern retail outlets such as supermarkets, observable by an increasing shelf-

space for these products (Wiboonpongse and Sriboonchitta, 2004). Modern retail 

outlets try to promote safe produce targeting on consumers’ confidence (Oates, 2006). 

Following the trend in South East Asia, the importance of modern retail outlets in 

Thailand is growing fast (Weinberger and Lumpkin, 2006).  Thai consumers however 

continue to purchase fresh products in traditional markets because of the perception of 

products as fresh and cheap (USDA, 2004). Nonetheless, the emerging modern retail 

outlets, particularly supermarkets and specific stores, have an increasingly influence 

on the composition of traditional food retail sectors. In contrast to the traditional ones, 

modern retailers have implemented strategies to control the process of setting safety 
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and quality standards by following government regulations to build consumers’ 

confidence, provide a convenient one-stop shopping, and offer a wide variety of 

products (Jitsanguan et al., 2004; USDA, 2004; Wiboonpongse and Sriboonchitta, 

2004; Boselie et al., 2003). Tokrisna (2006) revealed that the share of modern 

retailers rose from 26 percent in 1997 to 53.2 percent in 2001, while the share of 

traditional retailers declined from 74 percent to 47 percent over the same period. 

Modern retailers have reached every socio-economic level of society and have 

especially penetrated the higher educated and younger consumer groups (Gorton  

et al., 2009). About 90 percent of urban Thai shoppers use the format of modern 

retailers at least once in a month (USDA, 2007).  

 

 Additionally, the range of fresh products has been characterized by a strong 

diversification towards specialized convenience in the form of canned fruits, frozen 

vegetables and minimally processed fruits and vegetables. Vinning and Tshering 

(2005) distinguished convenience into two elements: “convenience in terms of 

products” such as anything that reduces preparation time and “convenience in terms 

of shopping”. Increasing levels of education and more disposable income have led to 

an increasing desire for convenient fresh products especially in large cities such as 

Bangkok (Kanlayanarat and McGlasson, 2003).  A major reason is the overall greater 

convenience provided to suit consumers’ modern life style (Sa-nguanpuag et al., 

2007). “Modern societies” show changes of perception of time value and task 

duration, which directly affect the purchase behavior of fruit and vegetable selection 

requiring less time, good taste and reasonable prices (Florkowski, 2006).  The variety 

of minimally processed fresh produces has increased in traditional markets and 

supermarkets especially fresh-cut fruit, which relieves preparation inconvenience 

(Rattanapanone et al., 2000). Convenience is thus an option for supply side actors to 

differentiate products and raise prices.  

 

High-income households tend to consume more fruits and vegetables because 

of their increased concern over healthy eating. Moreover, higher income levels have 

enabled consumers to purchase a greater variety of fresh products like off-season or 

exotic fruits. These shifts in food demand patterns towards high-value fresh produce 
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are also providing increased trade opportunities among neighboring countries because 

of the globalization trends in the fruit and vegetable trade. There are indications that 

demand for high-value food products in developing countries might be met by imports 

because the national supply chains have not adapted fast enough to the new 

challenges (Reardon et al. 2003). Recent free trade agreements, for example, between 

China and ASEAN member countries, have led to an increasing national and 

international competition, partly influencing domestic price fluctuations. A significant 

increase in imported fruits and vegetables can be observed for the past six years 

(Figure 2.3).  
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Figure 2.3  Imported values for fresh fruits and vegetables and juice (Million Baht) 

Source: Ministry of commerce, Thailand 

 

 

 Most of these imported products are temperate fruits and vegetables which 

cannot be produced domestically or do not satisfy the local quantity demand. About 

49 percent of imported fruits are from China such as apple, peach, grape and orange 

while imported vegetables include carrot, cabbage, broccoli and others (National Food 

Institute 2009). Thais are consuming more temperate fruits, i.e. apples from China. 

These imported products have not replaced domestic tropical fruits but have increased 

total fruit consumption (Putthawong et al., 2008). However, product characteristics 
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with different country origin can induce various consumption behaviors as a country 

origin could be perceived as a quality cue. 

 

The preceding review also highlights the rising awareness among Thai 

consumers of health risks associated with hazardous substances in fresh horticultural 

food products. The premium willingness to pay for fresh products with safety and 

quality attributes signals a development potential for domestic high-value food 

markets. Thus, the change in food preferences of Thai consumers not only influences 

the shift to functional food of high nutritive value but also impacts on market 

structures.  Undoubtedly, the demand for fresh fruits and vegetables with safety and 

uality attributes has assumed an increasing importance in the domestic food markets.  

mand analyses have only taken a partial look at certain foods 

, using descriptive statistics or single-equation econometrics model. 

willingness to pay for selected fruits and vegetables 

 terms of safety and quality attributes and analyzed for determinants of consumers’ 

q

However, most food de

or food groups

The analyses are not fully consistent with economic theory. High aggregation of food 

items or a partial look at selected food items cannot provide the necessary degree of 

detail, especially in regard to safety and quality attributes. This study seeks to 

augment the existing literature with an approach that includes the entire food bundle, 

disaggregate level of fresh produce in the analysis by using a theory-consistent 

demand systems approach as well as a comprehensive household dataset.  The 

methodology is described in the next chapter. 

 

Cabbages and mango 

  

 Beyond the main focus on fruits and vegetables consumption by revealed 

preference data, state preference data were also collected within the same sample 

households using the Contingent Valuation Method and Choice Experiment. The data 

were used to analyze consumers’ 

in

preference. To provide a technical background on the selected produce that are the 

subject of this study, this sub-section describes their farming and agronomic 

characteristics and the economics of their production and marketing. The fresh 

produce are cabbage and mango. Information sources for this review include literature 

 



  61

and secondary statistics. Cabbage and yellow mango of the variety “NamDokMai” 

were chosen because they are top ranked in local consumption patterns and well-

known to Thai consumers.  Thus, it was assumed that consumers possessed the basic 

knowledge and experience for both produce — an important pre-condition for the 

analysis employed in this study.  

 

 The production of opium in the upland areas of Northern Thailand has been 

 

as temperate vegetables, fruit trees and flowers. Cabbage was one of the replacement 

rops. It grows well in the upland conditions and offers an attractive short run cash 

income to e ro A 5 

percent increase in the volume  production from 2005 to 2009 (Table 2.2). 

Th in production areas in Northern Thail tribute 5 cent to tal 

national production. But the price of cabbage h ctuates ding on and 

and season. This pattern is seen in Figure 2.4, which presents the monthly price of 

cabbage at the largest wholesa et in Bang

 

Table 2.2  Pla d harves s, product  and ca yield fr ar 

1998 to 2009 

 

Prod tity Y  Rai (ki ) 

suppressed by, among other measures, the replacement of poppy with cash crops such

c

 farmers (thre  crops can be g wn in a year). vailable data show a 1

 of cabbage

e ma and con 5 per  the to

ighly flu depen  dem

le mark kok. 

nted an ted area  quantity bbage om ye

Pla as Har eas nted are vested ar uct quan ield per logram
 

(Rai ) (Rai ) (Ton) /Plant /Harvest 

1998 71,003 68,109 200,046 2,817 2,937 
1999 78,179 76,282 242,405 3,101 3,178 
2000 76,343 70,555 218,157 2,858 3,092 
2001 61,543 49,258 171,258 2,783 3,477 
2002 140,961 119,332 431,506 3,061 3,616 
2003 93,144 81,783 259,478 2,786 3,173 
2004 69,574 68,993 245,733 3,532 3,562 
2005 57,897 56,181 188,402 3,254 3,353 
2006 61,368 59,232 200,113 3,261 3,378 
2007 63,178 60,869 207,381 3,282 3,407 
2008 63,400 61,090 209,600 3,306 3,431 
2009 65,041 62,591 216,690 3,332 3,462 

Source: Office of Agricultural Economics 
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Figure 2.4  Retail price of conventional cabbage from January 2007 to July 2009.  

Source: www.taladthai.com, retrieve December, 2009 

  

Three crops of cabbage can be grown in a year and the vegetable has a year-

round market. Differences in cabbage growing seasons are related to production area, 

quality of product and selling price. Hruzova (2002) noted that cabbage from the first 

season (March to June) can be sold at a good price but the yield per rai and quality of 

product are low during this season.  The second season (July to October) offers more 

favorable growing conditions resulting in high yields and therefore higher output and 

thus lower prices.  Labor requirement is also higher.  In the third season (November to 

February) price is quite high, but as in the first season, low outputs mean lower 

returns to producers.  Seasonal fluctuations are more pronounced than short-term 

price variations (Hau et al., 2004). In order to improve the productivity and quality of 

cabbage especially in the off-season, chemicals are often used in the conventional 

production system (Junsongsang, 2004).  

 

 Mango is one of the most important economic fruits in Thailand showing great 

potential in local and overseas markets (Vichitrananda and Somsri, 2008; 

Subhadrabandhu and Wongwanich, 1996). A mango tree is the dominant fruit tree 

species in plantation areas (Figure 2.5). Mango can be grown in every part of 

Thailand; 65 percent of the cultivation area is in the central region and 26 percent in 

the northern regions. The volume of mango production increased by 37 percent from 
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2005 to 2009 (Table 2.3). The variety Nam Dok Mai is well-known to Thai 

consumers for its sweetness and fragrance. The variety has a yield potential of 1,027 

kilogram per rai (6,418.75 kilograms per ha); this is higher than other local varieties 

(Table 2.4).  

 

 In general, the yield of a mango tree depends on its age and susceptibility to 

pests and diseases inducing chemical and pesticide use within the conventional 

production system (Jedele, 2002). In 2003, the Maximum Residue Limit for mango 

was 11.7 percent, followed by a reduction to 4.7 percent in 2005. These were set by 

the government “food safety program”.  Feedback from buyers in TOP supermarkets 

in Bangkok showed a potential market demand for NamDokMai with government 

labels that indicate low pesticide residue levels (Mingmori, 2006). From the supply 

side, a high potential demand is expected, especially for fruits with low pesticide and 

chemical residue levels (Jedele, 2002).  

 

 

longan

Durian

Mangosteen
Rambutan

Lychee
Long Kong

Mango

Tangarine
Pamelo

0
200000
400000
600000

800000
1000000
1200000

1600000
1800000

1400000

2000000

Fruits

 

005 

              
 

Figure 2.5  The harvested area (Rai) of the important fruit crops in Thailand in 2

Source: http://www.oae.go.th. retrieve March, 2007.  
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Table 2.3  Planted and harvested areas, product quantity and mango yield from

    yea 009. 

 

Plante s Har as Prod Yield ai-1 (kilogr

  

  r 1998 to 2

d area vested are uct quantity R am) 
 

(Rai) (Rai ) (Ton) /Plant /Harvest 

1998 2,223,951 1,420,582 1,087,776 489 766 

1999 2,220,807 1,529,671 1,461,773 658 956 

2000 2,235,804 1,683,160 1,623,141 726 964 

2001 2,214,518 1,718,217 

2002 1,552,364 1,307,692 

1,653,718 747 962 

1,775,531 1,144 1,358 

2003 2,077,294 1,719,650 1,955,308 941 1,137 

1,115 

2005 1,942,533 1,938,235 1,802,665 928 930 

200 2,215,541 9

,245,619 0,005 2  1,025 1,238 

2,306,559 960  1,029 ,245 

2,348,406 164  1,052 1,283 

2004 1,825,663 1,771,906 1,975,016 1,082 

6  1,762,423 2,093,759 45 1,188 

2007 2 1,86 ,302,686

2008 1,906, 2,374,165 1

2009 1,925, 2,469,814

Source: Office of Agricultural Economics 

ted area, harvested area and mango yield by variety in 2005 

 

Table 2.4  Plan

 

Variety Planted Area (Rai) Harvested Area (Rai) Yield (kg./Rai) 

Nang Kang Wan 60,369 51,292 805 

NamDokMai 364,469 285,724 1,027 

Oak Rong 149,279 132,971 918 

Chok Anan 42,969 25,565 1,315 

Source: Department of Agricultural Extension, Thailand 

  

 In light of the above discussion, cabbage and yellow mango are likely to 

become important sources of income for local producers. Product differentiation in 

terms of safety is a promising alternative for local supply actors to achieve and 

maintain competitiveness in local and export markets. The crucial element that is 

needed by the market particularly the suppliers is a deeper understanding of 

consumer’s purchase decisions. This missing element can be provided by consumers’ 

valuation.  The lack of marketing information continues to be an obstacle for cabbage 
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and mango producers (Hruzova,  Previous studies of consumers’ 

preference for safety and quality aspects obtained data mostly from purchasers in 

specialized retail outlets, whic f larger population segments 

or urban areas.  In sum, an understanding of consumer’s valuation for these fresh 

2002; Jedele, 2002).

h are not representative o

produce can be a useful complement to information from previous studies and an 

important guide for food producers and policy makers. 

 



 

CHAPTER III 

 

o 

elements of the analytical framework are separately presented in line with the two 

es of the study. Likewise, the empirical models for food demand 

ers’ valuation are discussed separately. The same treatment is 

Analytical Framework and Empirical Model 

 

 t objective is to study the household food consumption pattern and 

dema d for fresh frui . Si d 

equations may not sa  

bu nt (Qa  demand sy ls 

and steps of analysis ure 3.1. A common treatment of 

f sumption pa ting, which ha e 

application pirical studies (M et

J hipts et al., 1995). At the 

core of two-stage bu umption of weak separability; preferences for 

i oups a

and Muellbauer, 1980 ility implies that the effects of price changes in 

one commodity group can be m combination of intra-group expenditure 

e d chan  across grou , 

1997). For practical reasons, a two-stage budgeting under a weak separable preference 

assumption is employed in this study. The estimation of demand system is divided 

into three parts, as described in the following sub-sections.  

METHODOLOGY 
 

 This chapter describes the analytical framework and empirical model for the 

ethodology for data collection. In the first section, the twstudy, and the tools and m

main objectiv

analysis and consum

applied to the presentation of determinant factors. The survey design and sampling 

procedure and the structure of the questionnaire are explained in the second section.  

 

 

Completed demand analysis 

The firs

n ts and vegetables with specific quality attributes

tisfy all restrictions in the economic theory, especially for the

ngle deman

dget constrai im et al., 1997). Therefore, appropriate stem mode

 are chosen as depicted in Fig

ood con tterns is to assume two-stage budge s found wid

 in em enezes et al., 2008; Mergenthaler  al., 2009a; 

abarin, 2005; S ova et al., 2004; Piumsombun, 2003; Fan 

dgeting is the ass

tems within gr re assumed to be independent of items in another group (Deaton 

a). Weak separab

odeled via a 

lasticities an ges in the allocation of expenditure p (Edgerton



  67

 1.  First budgeting stage analysis 

 

 he first budgeting stage, ds allocate their available budget 

am  home and non-food. In this 

stage, an extended W del is employed to derive group expenditure 

e se

 

(3.1) 

 

 For t  househol

ong broad group (g); food away from home, food at

orking-Leser Mo

lasticities in the ab nce of price information, as in equation (3.1): 

  rh

n

r
grhgggh Xw ηδβα ∑

=

 

where 
r

rhirii
1

ηδαα . Index h denotes individual households and 

dex r bles. All variables 

s analysis stage are presented in Table 3.1.  

++=
1

* ln  

∑
=

+=
n

*  

in  is the number of included household’s characteristic varia

employed in thi

 

Table 3.1  Variables used in the estimation of first budgeting stage 

 

Variables Definition Data types 

ghw  Budget share of broad group items. Calculated as a ratio 

of group expenditure on total expenditure.  

Quantitative 

hX : Expenditure* Annual per capita total household expenditure Quantitative 

η  Vector of household characteristics  

     Size Number of household members (persons) Quantitative 

     Age Age of househol

 

d head (years) Quantitative 

     Education  Education of household head (years) Quantitative 

abor Female household head participation in labor force  

(1 = yes and 0 = no) 

Qualitative  

     White collar Occupation of household head is white collar jobs Qualitative  

r entr

ol

(1

     Female l

(1 = yes and 0 = no) 

     Workers Occupation of household head is worker o epreneur  

(1 = yes and 0 = no) 

Qualitative  

     Housewife Occupation of househ d head is housewife 

 = yes and 0 = no) 

Qualitative  
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Table 3.1  (Continued) 

 

Variables Definition Data types 

     Child (> 5years) Children in household above 5 years old 

(1 = yes and 0 = no) 

Qualitative 

     Health awareness Household respondent has awareness of health problems 

linked to food quality (1 = yes and 0 = no) 

Qualitative 

 

Note: * Total expenditure is used as a proxy of the permanent household income. It is 

generated by the inclusion all expenses for food and non-food items and own-

productions during the recall period.  

Source: Generated from household survey data 

 budgeting stage) 

 

  All food at home products captured in the survey are aggregated into 8 food 

ommodity groups at the second budgeting stage, denoted by subscript i. The 

Ideal Demand System (LAIDS) is applied to estimate 

ithin group expenditure and conditional own price elasticities. The approach 

proposed by Shonkwiler and Yen (1999) was employed to take the problems arising 

from censored data into account, which is frequently cited in literatures (Ecker, 2008; 

Yen and Lin, 2006; Shiptsova et al., 2004; Pittman, 2004; Asatryan, 2003; Yen et. al., 

ts with a probit decision model; first, 

equal to 1 if household h consumes food item i and 0 otherwise, by 

estimating the following equation: 

(3.2)  

 

   denotes a vector of socio-demographic variables. This equation 

is estimated using a maximum likelihood technique, with is an error term which 

is assumed to be normally distributed. , an univariate standard normal 

probability function, and  denoting the associated cumulative distribution 

 

 2.  Aggregate demand analysis (second

 

c

approximated Linear Almost 

w

2002; Su and Yen, 2000). The analysis star

ihddefine 

 

ihihih vzd += α'  

where '
ihz

ihv

)ˆ( ' αφ iz

)ˆ( ' αizΦ
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function are formed using the estimated parameters from (3.2). The LAIDS models at 

e second step for aggregate demand systems are transformed, presenting by 

equation (3.3) to (3.10): 
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(3.5): share equation of rice and glutinous rice 
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(3.7): share equation of fish and seafood 
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(3.8): share equation of other fresh food 
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Table 3.2  Variables used in the estimation of aggregate demand system 

 

Variables Definition Data types 

ihw  Budget share of aggregate food item i. Calculated as a ratio of 

its expenditure on food at home expenditure 

Quantitative 

hx : FAH Annual per capita food at home expenditure Quantitative 

jhp  Price of commodity j Quantitative 

*
hP  The selected price index Quantitative 

η  Vector of household characteristics  

     Size Number of household members (persons) Quantitative 

     Age Age of household head (years) Quantitative 

     Education  Education of household head (years) Quantitative 

     Female labor Female household head participation in labor force  

(1 = yes and 0 = no) 

Qualitative  

     White collar Occupation of household head is white collar jobs 

(1 = yes and 0 = no) 

Qualitative  

    Wo r rke s Occupation of household head is worker or entrepreneur  

(1 = yes and 0 = no) 

Qualitative  

     Housewife Occupation of household head is housewife (1 = yes and 0 = no) Qualitative  

     Distance1 Distance to the nearest traditional market (kilometer) Quantitative 

     Disease Household members being affected by long-term diseases  

(1 = yes and 0 = no) 

Qualitative  

     Bangkok Household sample is located in Bangkok (1 = yes and 0 = no) Qualitative 

Source: Generated from household survey data 
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 3.  Disaggregate demand analysis (second budgeting stage) 

  

  The third part is set to the disaggregate demand estimation also employing 

a two stage-budgeting under weak separability assumption and Shonkwiler and Yen 

pproach as in the aggregate demand analysis. The new form is to integrate fresh 

ity group and then to disaggregate by 

upply chain-related attributes. Four kinds of disaggregate demand sub-systems are 

considered in this study: “demand sub-system 1 (SDS1)” for place of purchase, 

demand sub-system 2 (SDS2)” for safety and quality indications, “demand sub-

nce attribute, and “demand sub-system 4 (SDS4)” for 

urce of production, presented in figure 3.1. In each disaggregate demand sub-

system, FFV group is replaced by two sub-categories representing different supply 

chain-related attributes. Hence, each demand sub-system consists of eight commodity 

roups to be estimated at the second stage budgeting using an approximated Linear 

s.  

 

  By considering the disaggregate demand sub-system “place of purchase” 

DS1), available food at home budget is assumed to be allocated to FFV from 

 from modern retail outlets (Mod_FFV) and 

ther aggregated food items; rice & glutinous rice (RG), meat, fish & seafood (FS), 

other fresh food (OFF), preserved fruits & vegetables (PFV) and other preserved food 

(OPF). The LAIDS models are transformed with the results from probit decision 

model. The share equations in the disaggregate demand sub-system for place of 

onstrated in equations (3.11) to (3.18): 

are equation of fresh fruits and vegetables from traditional retail outlets 

 

a

fruits and vegetables (FFV) in the same commod

s

“

system 3 (SDS3)” for convenie

so

g

Almost Ideal Demand System (LAIDS) model

 

(S

traditional retail outlets (Trad_FFV), FFV

o

purchase are dem

 

(3.11): sh

iii

n

r
rhir

n

j h

h
ijhijiihFFVTrad z

P
x

pzw ξαφϕηδβγαα +++⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
++Φ= ∑∑

==

)ˆ(ˆ]loglog[)ˆ( '

11
*

*'
)_(  

 

 



  73

(3.12): share equation of fresh fruits and vegetables from modern retail outlets 
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(3.13): share equation of rice and glutinous rice 

 

iii

nn

j

h
ijiihRG zxpzw αφϕηδβγαα +++⎟

⎞
⎜
⎛

++Φ= ∑∑
=

)ˆ(ˆ]loglog[)ˆ( '

1

*'
)(

r
rhir

h
ijh P

ξ⎟
⎠

⎜
⎝ =1

*  

 

(3.14): share equation of meat 

 

iii

n

r
rhir

n

j h ⎠⎝ == 11

hxβ ⎟
⎞

⎜
⎛

logijhijiihMeat z
P

pw αφϕηδγαα ++⎟⎜++ ∑∑ )ˆ(ˆ]log[)ˆ '
*

*'
)(
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(3.18): share equation of other preserved food 
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 is the number of included household’s characteristic variab iable

employed in the estimation of disaggregate demand analysis are presented in Tabl

d iα , ijγ , iβ  irδ are parameters to be estimated.  

 3.3  Variables used in the estimation of disaggregate demand system 
 

Table

 

Va ypes riables Definition Data t

Budget share of disaggregate fresh produce and aggregate food 

item i*. It is calculated as a ratio of its expenditure on food at 

home expenditure 

Quantitative 
ihw  

hx : F

Quantitative 

Quantitative 

AH Annual per capita food at home expenditure Quantitative 

Price of commodity j 
jhp  

* The selected price index 
hP  

η  Vector of household characteristics  

     Size Number of household members (persons) Quantitative 

     Age Age of household head (years) Quantitative 

     Education  Education of household head (years) Quantitative 

     Female labor Female household head participation in labor force  

(1 = yes and 0 = no) 

Qualitative  

     White collar Occupation of household head is white collar jobs 

(1 = yes and 0 = no) 

Qualitative  

     Workers Occupation of household head is worker or entrepreneur  

(1 = yes and 0 = no) 

Qualitative  

     Housewife Occupation of household head is housewife (1 = yes and 0 = no) Qualitative  

     Distance2 Distance to the nearest modern retail outlet (kilometer) Quantitative 
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Table 3.3  (Continued) 

 

Variables Definition Data types 

     Bangkok Household sample is located in Bangkok (1 = yes and 0 = no) Qualitative 

     Media** Number of media used in sample household  

     Attitude1*** Household respondent agrees that quality and safe fresh produce 

are assured in the modern retail outlets only (1 = yes and 0 = no) 

Qualitative  

     Attitude 2**** Household respondent agree that they carefully wash fresh 

produce before cooking. (1 = yes and 0 = no) 

Qualitative 

Note: * In disaggregate demand sub-system “safety and quality indications”, index i 

denote fresh fruits and vegetables with informal and formal indicators and other 

a

For the second stage budgeting of both aggregate and disaggregate demand 

are considered. In the household survey, household head 

 nominal expend ure which are 

te nit value of each aggregate food items. Deaton (1988) states that 

lue is subject to potential measurement bias as it does not account for 

es of items purchased. To address this problem, several approaches are 

proposed (Cox and Wohlgenant, 1986; Deaton, 1988; Huang and Lin, 2000; Alfonzo 

and Peterson, 2006). The consistent approach proposed by Alfonzo and Peterson 

(2006) is chosen in our demand analysis because (i) it does not contain the error term, 

(ii) the approximation would be highly correlated with the true unobservable price, if 

it is correct, (iii) it allows estimating price-quantity relationships more accurately and 

ggregate food groups. In disaggregate demand sub-system “convenience”, 

index i denote conventional fresh fruits and vegetables and minimally 

processed fresh produce and other aggregate food groups. In disaggregate 

demand sub-system “source of production”, index i denote domestic and 

imported fresh fruits and vegetables and other aggregate food groups. ** The 

media used from this household survey comprises radio, television, newspaper, 

internet and other sources. *** This variable is included in the sub-demand 

system “place of purchase”. **** This variable is included in the sub-demand 

system “convenience attribute”.  

Source: Generated from household survey data 
 

  

analysis, commodity prices 

would give the information of food quantity and it

drawn to calcula  u

using unit va

different qualiti

 



  76

(iv) it can be computed for all observations. Thus, regression analysis of unit value 

towards household income, household characteristics and cluster dummies (11 

districts4) reflecting the differences in prices between clusters were performed. The 

approximated price of each aggregate and disaggregate commodity follows as cluster 

ummy prediction. However, if this approach does not reveal statistical significance 

e imated model and predictor variable, the unit value will be used as a proxy 

ce infor ation. Missing values because of zero consumption will be replaced by 

rage weighted by household expenditure. Likewise, the prices of all 

od ite s

d Regression (SUR) developed by Zellner (1962). It provides estimations 

ore efficiently by using estimated error variance-covariance matrix from OLS in the 

GLS e m

s across 

equations are imposed, following Pittman (2004). The simultaneous system contains 

equation) has to be dropped from the 

stem to preserve the adding-up restriction. The parameter estimates for the eighth 

up 

roperty.  

d

for the st

of pri m

the district ave

fo m  will be examined for correlation structure in order to select the appropriate 

price index.  
 

  In the demand system equations, the error terms across equations are 

correlated by the fact that the dependent variables need to satisfy the budget 

constraint. Therefore, all system equations will be estimated with the Seemingly 

Unrelate

m

sti ation (Halcoussis, 2005; Sadoulet and Janvry, 1995). In the process of 

estimation at the second stage, symmetry and homogeneity condition

seven demand equations, as one (OPF share 

sy

equation are generated from those estimated parameters according to adding-

p

The adding-up restrictions are 1* =∑ iα  , ∑ = 0iβ , ∑ = 0ijγ  and ∑ ∀=
i

ir r;0δ  

Homogeneity is ∑ = 0ijγ , 

Symmetry is jiij γγ =  

  

                                                 
4 There are 12 districts in the sample. Chang Pueak district and Nongpakung district are merged as they 

have fewer observations but fairly homogenous geographic location.  
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 Additionally, the error terms in the ultimate LAIDS model for both 

aggregate and disaggregate analy

 

ses differ from the original estimation as the 

selection mechanism interacts with the conditional mean, expressed as equation 

(3.19): 
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  The error terms are heteroskedastic, consequently, the covariance matrix of 

second-step estima ore, bootstrapping estimation is used for 

inferences about the estimated parameters (Alfonzo and Peterson, 2006; Su and Yen, 

2000). All procedures are re-run for application in the other demand sub-systems. 

Finally, the demand elasticities of the entire food bundle and disaggregated items will 

be calculated; these are expected to be higher in the high-value food commodity 

groups. 

 

 All elasticity estim tes are evaluated at the sample mean. Expenditure 

elasticity for both stages is calculated as follows (Green and Alston, 1990):  
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where g and i represent items at the first and second budgeting stage, respectively.  

 

  nditure (income) elasticity of food item, the 

results from Carpentier and Guyomard (2001) and Edgerton (1997) is applied, 

presenting as equation (3.21):
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  wher is the unconditional expenditure (income) elasticity 

   is the within-group expenditure elasticity (conditional expenditure 

elasticity) 

  is food at home expenditure elasticitiy from the first budgeting stage. 

 

 As no price elasticities are estimated at the first budgeting stage, 

unconditional own-price elasticities are not derived. The conditional uncomp ted 

own-price elasticities are calculated as follows (Green and Alst 990): 
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Figure 3.1  Analytical frame em analysis 
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Consumers’ valuation and determinant factors 

  

 The second objective of this study is to elicit consumers’ willingness to pay 

and identify the determinants of consumers’ preference for specific quality attributes. 

mDokMai mango were chosen to represent widely consumed fruits 

and vegetables for urban Thai households. It was assumed that consumers have basic 

knowledge of and e  both fresh produce—an important pre-condition 

for the analysis empl st dy. Two state preference approaches are 

employed to achieve the second objective.  

 

Cabbage and Na

xperience with

oyed in this u

1.  Contingent Valuation Method (CVM) 

 The double-bounded approach of CVM is preferred to elicit consumer’s 

will  pay for pesticide-safe at e approach is consisten

theory. It reduces non-response and outliers, thus it is more efficient than the single-

b ed approac 991). The transform d 

s d bid values nsored model following Cam ) 

a on (3.2

 

(3.23)  

 

  

 

ingness to tribute. Th t with RUM 

ound h (Kaye-Blake, 2006; Hanemann, 1 ed first an

econ  are used in an interval ce eron (1988

s in equati 3):  

iiXWTP εβ +=  

 

  As Willingness to Pay (WTP) is not observed, we rely on the range of two 

s price urvey observations. The log-

likelihood function can be spec ate WTP as in equation (3.24), by 

m  the f unded pro ll 

individuals.  

 

equential bids which can be identified by s

ified to estim

ultiplying our different probabilities in the double bo cess for a
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  The first bid is denoted with BI, and the second lower bid is BL, while BU is 
the second higher bid. Symbol I is a binary indicator of four possible outcomes. It is 
equal to 1 in case of appropriate range, otherwise is zero. Four possible groups are: 

)( 1I  indicates that respondents answer “no” to both valuation question, so that 

LBWTP <≤0 ; )( 2I  those responding “no” to the first bid and “yes” to the second 

bid, so that IL BWTPB <≤ : )( 3I respondents reply “yes” to the first bid and “no” to 

the second bid, so that UI BWTPB <≤ ; and finally )( 4I  respondents answer “yes” 

for both sequential price bid, so α<≤WTPBU . )(⋅F is the standard normal cumulative 

.4. 
distribution function. The explanatory variables (X) included in the WTP model consist of 
control variables and household’s characteristics as depicted in Table 3  
 

Table 3.4  Explanatory variables used in the estimation of WTP models 
 

Variables Definition Data types 

Expenditure Annual per capita total household  expenditure Quantitative 

Size Number of household members (persons) Quantitative 

Age Age of household head (years) Quantitative 

Education  Education of household head (years) Quantitative 

Gender Household head is female (1 = yes and 0 = no) Qualitative 

White collar Occupation of household head is white collar jobs 

(1 = yes and 0 = no) 

Qualitative  

Workers Occupation of household head is worker or entrepreneur  

(1 = yes and 0 = no) 

Qualitative  

Housewife Occupation of household head is housewife 

(1 = yes and 0 = no) 

Qualitative  

Media* Number of media used in sample household  

Attitude 3 Fresh produce with higher prices have a better quality 

(1 = yes and 0 = no) 

Qualitative  

Quantitative 

Normal price Price instrument (predicted price for conventional cabbage 

: baht/kilogram) 

Quantitative 

First bid First price bid (% above market price) 

and NamDokMai mango

Note: * The media used from this household survey comprises radio, television, 

newspaper, internet and other sources. 

Source: Generated from household survey data 
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  The first price bid (First bid) is entered into the model as a percentage 

mparco ed to the average conventional market price of fresh produce5 (Mergenthaler 

et al., 2009). If the coefficient of the first price bid shows a significant influence in the 

WTP model, a starting point bias is observed and the estimated mean WTP has to be 

reduced. For the unobserved quality preferences, the normally paid price (Normal 

price) is included in the WTP model as an instrumental variable to avoid an 

endogeneity problem caused by a correlation with the error term.  

  

  The parameters for calculating mean WTP are estimated by maximizing the 

log-likelihood function (equation 3.14). The estimated coefficient )(β can be directly 

interpreted as marginal effect on WTP. Mean WTP for pesticide safe fresh produce is 

evaluated at the sample mean, )ˆ( xβ . The analytical framework ide safe fresh 

ploying CVM is summarized in Figure 3.2.  

  Analytical framework of pesticide safe fresh produce 

        

of pestic

produce em

 

 Conventional products to pesticide safe products 

Household characteristics 
and attitude variables 

Mean WTP for safety fresh produce 
Determinant factors on WTP 

First price bid 
Normally paid price 

Interval Censored Model of WTP 
and parameters are estimated by 

Maximum Likelihood Techniques 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2

 

                                         
5 The calculation of first price bid, 100*)(

0

01

P
PPbid −

= , where is first price bid and  is 

conventional price which is observed from the survey 
 

1P 0P
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 2.  Choice Experiment (CE) 

  

  CVM concentrates on the valuation of a particular scenario or aggregate 

value of improvement. Therefore, it provides only a single value for an expected 

hange (Bateman et al., 2002). Recently, there has been an extensive 

application by Choice Experiment (CE) in agricultural food economic literature 

(Roessler et al., 2008; Loureiro and Umberger, 2007; Carlsson et al., 2005; Wikstrom, 

003; Ara, 2003; Burton et al., 2001). CE provides a conceptual ground for 

tt

Figure 3.3  Analytical framework of multi-attributes for fresh produces 

 

quality c

2

implementing the multi-attribute framework and measuring the marginal value of 

change in the characteristic of products. To achieve the second objective, CE is also 

employed in this study, allowing the comparison of preference and marginal WTP for 

certain attribute levels. The analytical framework of multi-a ribute levels is 

summarized in the figure 3.3.  

  

 
Preferred alternative with attribute levels from individual i 

Alternative model: 

 

 
Log-likelihood of 

Conditional Logit Model 

The estimated coefficients 
of attribute levels 

 

 

 

 

 

 

 

 

Mixed Logit Model 
Violation of IIA

Hausman test 
To identify heterogeneity of 

preference by interaction 
terms 

(ASC x hh characteristics) 

Path A Path B 

 

 

 
 

 

Marginal Willingness to Pay for 
certain attributes levels 
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  Th che oice experiment data are initially analyzed using the basic 

onditional Logit Model (Path A), with respective log-likelihood function stated in 

(3.

C

equation (3.25):  
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is an indicator variab hich take a value of one if individual i 

hose alternative j and otherwise zero. According to the framework of the random 

 

  le wwhere ijy

c

utility model ( ijijij VU ε+= ), ijV is a systematic component expressed as the linear 

function of attribute levels jaX  , illustrated in equation (3.26). ijε is the stochastic 

portion of the utility that are Independent and Identically Distributed (IID) extreme 

value across individuals, alternatives and choice situations. 

 

(3.26)  jjajaij PXASCV δβ ++=  

 

  In the basic conditional logit model, a series of constant terms will be 

represented as “Alternative Specific Constant” (ASC). All attribute levels are entered 

the model using effect codes. The parameters in Conditional Logit model are 

stimated by maximum likelihood procedures. However, the problem arising from the 

olated, the conditional logit 

ould not be used.  

e

Independent and Identically Distributed (IID) extreme value results in the 

Independence of Irrelevant Alternative (IIA) property, which can be checked by using 

the Hausman and McFaddent Test. If this assumption is vi

sh

 

  To relax IIA property, the “Mixed Logit Model” is employed as in Path B. 

Define a latent utility function of alternative j for individual i, consisting of a 

systematic and stochastic part as equation (3.27): 
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(3.27)   ijjaiij XU εβ +=  

 

  The coefficient vector β  varies among the population with density )(βf . 

This means that the parame tribute level is the sum of population mter for each at ean 

β~  and individual deviation η . Hence, the Mixed Logit model can be represented by 

e utility function as an error component specification, illustrated in equation (3.28): 

.28)  

th

 

ijjaijaiij XXASCU εηβ +++=
~  (3

 

  The term jai Xη  is an error component that along with ijε , define the 

stochastic portion of the utility. The utility becomes correlated across alternatives, 

relaxing the IIA property. When β vary across individuals, it implies that each 

individual can have different weights for each destination attribute. In the choice 

experiment, the sequence of choices is the number of hypothetical choices that each 

individual makes in the survey. The unconditional choice probability, P, in the Mixed 

ogit Model is the rm grated over all possible value of L logit fo ula inte β  with the 

density of β  as weights, expressed as equation (3.29): 

 

(3.29)  )()()()/( βββτ dfJjP ji ∫=  

 

  This integral does not have a closed-form solution, so that it is 

approximated through simulated Maximum Likelihood procedure. (Christiadi and 

Cushing, 2007; Kaye-Blake, 2006; Colombo et al., 2005) 

 

  All attribute levels are selected as the random parameters in the Mixed 

Logit model. The price term is fixed in order to improve the stability of the 

estimation, which makes the calculation of marginal willingness to pay easier. It also 

avoids the assumption of the distribution of price coefficient. For each attribute level, 

a mean effect on utility and a standard deviation in this effect exists. The degree of 

heterogeneity can be defined through the standard deviation of the parameters. The 
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p ter coefficients from the selected appropriate models are used to calculate the 

marginal willingness to pay for the discrete change in attribute levels. The positive 

amount of marginal rate of substitution for produce with an improved attribute can be 

expected, particularly from households with higher income and those with have 

higher educational level. 

 

Data Collection 

 

Sampling procedure 

 

arame

Households from two urban areas, Bangkok and Chiang Mai, were chosen to 

tage, a stratified random sampling design was employed by 

two groups of below and above average 

ic survey, National Statistics Office, 

ndom selection of three districts per 

Mai.  

                                                

 

represent urban households in Thailand. A high level of disaggregation requires a 

relatively large sample size. Referring to a similar disaggregate demand analysis in 

Vietnam (Mergenthaler, 2008), a sample of 500 urban households were surveyed, 300 

in Bangkok and 200 in Chiang Mai. A multi-stage sampling technique was employed 

in order to evenly distribute questionnaire coverage for remote areas and assure the 

representation of all major income household levels (Appendix Figure C1).  

 

 For the first s

separating the 50 districts of Bangkok into 

monthly household income (Socio-econom

Thailand 2004). This was followed by a ra

stratum, which resulted in the selection of six districts in Bangkok. For Chiang Mai, 

the four city sub-districts and two districts comprised our household survey. The 

number of sample households in each district6 (SHDi) was calculated as a proportion 

of total households in each district (THDi) and total household in Bangkok (THbkk) 

and Chiang Mai (THcnx), respectively. The sample households in each district are 

presented in Appendix Table C1 for Bangkok and Appendix Table C2 for Chiang 

 
6 The calculated sample households for each district in Bangkok can be done by 

300*bkk
i

i TH
THD

SHD = , while in Chiang Mai 200*cnx
i

i TH
THDSHD = and i denote district.  
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 Secondary units were selected by randomly choosing five residential roads in 

each district or sub-district. At this stage, a location map of all the estimated 

households along each road (EHR) was sketched. According to the location map, the 

estimates of total households for each road were summed up to provide the estimated 

total households in each district or sub-district (from 5 selected roads)7 (ETHDi).  As 

such, the sample households along each road8 (SHRj) was calculated as a proportion 

of the estimated total households in each district (ETHDi) and estimated sample 

households in that district (SHDi). The results of the calculations for each road are 

illustrated in Appendix Table C3 for Bangkok and Appendix Table C4 for Chiang 

Mai.  

 

 Finally, to select a sample household, a systematic random sampling approach 

a

tinous rice, meat, fish & seafood, and other 
                                              

was m de of the households along a road.  Households were listed in random order 

and the count interval of house number was obtained by dividing the total estimated 

household on the road (EHRj) by the number of sample households for each road 

(SHRj). The count interval starts with house number 1 (also called 1st unit on each 

road) and moves on to the next sample household in the count interval. The result of 

the procedure, for example, Rama II Soi 24 in Jom Thong district, appears as 

Appendix Figure C2.  

 

Design of the questionnaire  

  

 Following the analytical framework, the required survey information can be 

classified into 4 major sections. In the first section, a selected household was asked 

for detailed information on consumption expenditures on food and non-food items. 

The questionnaire format was open-ended to allow recording of the respondent’s 

descriptions of consumption pattern particularly on items for food at home such as 

fresh fruits and vegetables, rice and glu
   
7 While j is the selected road in district i.  

8

 ∑
=

=
5

1j
ji EHRETHD

 i
i

j
j SHD

ETHD
EHR

SHR *= , With the summation of SHR should be equal SHD in each district.  
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fresh and preserved foods. Quality and processing attributes of fresh fruits and 

egetables were considered with specific questions on location of purchased fresh 

produce, safety and quality indications, m d att f 

production including its price and quantities. The recall period was in 

to a particular event that was easy for a respondent to remember. For instance, 

household respondents were asked how much fresh food such as fruits and vegetables 

had been purchased during the previous wee rely purchas s like 

ption quantities were 

easured in kilogram. For liquid products, conversion to kilogram was done by 

ing density of liquid product with volumes purchased. Both expenditure and 

The double-bounded approach of CVM was applied to elicit Willingness to 

v

inimally processe ributes, and source o

some cases set 

k. For ra ed item

preserved foods, longer recall periods were applied. Consum

m

multiply

quantities were transformed into annual data. 

  

 The second section of the questionnaire addressed consumer’s willingness to 

pay for specific quality attributes. Household heads were given detailed information 

concerning food safety and quality attribute for the selected fresh produce, cabbage 

and NamDokMai mango as well as label information. Contingent Valuation Method 

(CVM) and Choice Experiment (CE) were employed to assess consumers’ 

preferences. The design of the questionnaires according to both approaches differed in 

terms of techniques. This is discussed below.  

  

 

Pay (WTP) for pesticide-safe attribute of selected fresh produce. The structure of the 

premium bids were derived through consumer pre-surveys in the urban areas of 

Bangkok and Chiang Mai. The consumers were asked with open-ended questions to 

define their maximum willingness to pay for “pesticide-safe products” compared to 

actual market prices of cabbage and NamDokMai mango. The information from the 

pre-surveys was adjusted into five sets of bidding designs and worked into the 

household questionnaire (Table 3.5).  
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Table 3.5  The set of price bid for contingent valuation survey 

 

Set 1st bid price 2nd  lower bid price 2nd higher bid price 

1 1.45 1.20 1.70 

2 1.70 1.45 1.95 

3 1.85 1.60 2.10 

4 2.00 1.75 .25 

5 2.25 2.00 2.50 

2

Source: Calculation from author’s pre-survey data 

 

  sets of b ng designs y applied for all 500 

households. Enumerators had  introduce the information on the representative 

products and their specific attribute. Household respondents were asked how much 

they would currently pay for conventional p to make the price bid 

more capacious for respondents. The percentage of price bids was then translated into 

absolute values through the conventional price of products. The alternativ at for 

each participant was presented by two bid levels: if the respondent answered “yes” at 

the first bid, they were asked a second higher bid price.  If the answer is

our possible 

es from the double-bounded approach, characterized by four different 

rvals. 

certificate) were selected (Table 3.6). The level of each attribute was finally approved 

These five iddi were randoml

 to

roducts in order 

e form

 “no” at the 

first bid, they were asked a second lower price bid. Thus, there are f

outcom

inte

 

 In Choice Experiment, two steps of designing the experiment are needed. 

Firstly, the section of attributes and the assignment of levels has to be defined by 

consumers, by a focus group, face to face interviews or  pre-survey and literature 

review (Bateman et al., 2002). For this study, pre-surveys and focus group interviews 

were employed to identify and understand the concepts with regard to purchasing 

behavior for cabbage and NamDokMai mango, particularly on safety and quality 

aspects. Focus group interviews were organized in April 2007 in fresh markets, 

supermarkets and Doi khum shops in urban areas of Bangkok and Chiang Mai.  

Finally, three attributes for cabbage (price, chemical-residue and certificate) and four 

attributes for NamDokMai mango (price, appearance, chemical-residue and 
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by pre-survey and consulted experts. The different price levels were defined from the 

pre-survey of 60 respondents in fresh markets and supermarkets which compared the 

current market prices. 

 

Table 3.6  Attributes and levels in Choice Experiments 

 

Cabbage Yellow Mango 

Attribute Level Attribute Level 

20 35 

35 55 

50 75 
Price (baht/kg) 

70 

Price (baht/kg) 

95 

Conventional Conventional 

Safety Safety Chemical Residue 

Organic 

Chemical Residue 

Organic 

Good 
Non-certificate Appearance 

Quite good 

Non-certificate 
Certificate 

Have certificate Certificate 
Have certificate 

Source: Focus group results and findings of previous studies 

, and would be difficult and 

omplex for respondents to answer. Therefore, full profiles should be reduced to 

avoid d

bination in order to set up the choice set for the choice 

experim nt. After obtaining the fractional factorials of alternatives, we delineated the 

 

 In the second step, a complete factorial design of 4 x 3 x 2 = 24 combinations 

and 4 x 2 x 3 x 2 = 48 combinations of cabbage and NamDokMai mango was 

calculated by 3 and 4 attributes for each level, respectively. Full factorial 

combinations are high considering product varieties

c

oubtful information from respondents overwhelmed by complex questions, at 

the same time satisfy the standard criterion of a parsimonious number of parameters 

in any quantitative analysis (Batemann et al., 2002). An orthogonal design of analysis 

was recently applied allowing a statistically independent selection and estimation of 

main effects (Vanit-Anunchai, 2006). We therefore generated particular alternatives 

from the full factorial com

e
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choice set by two profiles for eac the status quo. In order to obtain 

status quo, it was assumed that consumers need to consume fruits and vegetables by 

conventional products. nal product of normal 

price and without certificate. Gustafsson (2000) indicated four properties of an 

 booklets with colored printouts and 

containing the necessary descriptiv ation. Enumerators had to 

explain the details of level of each attribute and ensure that respondents understood 

arital status, years of education of household 

ale household head participation in the labor force, number of 

edia accessed, awareness of health problems linked to food quality, and others, 

which are expected to impact on consumer’s behaviors. The questionnaire is 

presented in Appendix D. 

 

h choice set versus 

Status quo was defined as a conventio

efficient choice design: level balance, orthogonal, minimal overlap and utility 

balance. Level balance means that the level of each attribute should be of equal 

frequency. 
 

 The choice set should have a minimal overlap. Hence, the probability that a 

level of attribute repeats itself in each choice set should be as low as possible. After 

we pre-tested the choice set of fresh produces, we obtained 5 choice sets consisting of 

2 alternatives versus status quo (Appendix Table C5) and 7 choice sets consisting of 

14 alternatives versus status quo (Appendix Table C6) of cabbage and NamDokMai 

mango respectively. Each choice set of products was presented to respondents in a 

questionnaire handbook in the form of A4

e and explanatory inform

“what respondents were asked to do” (Bateman et al., 2002).  

  

 In the third section of questionnaire, statements concerning safety and quality 

aspects were given to household heads to understand their attitudes. Household heads 

were also asked to rank their three most important criteria for purchasing fresh fruits 

and vegetables. All in all, this section would generate more background information 

on consumer attitudes in relation to quality attributes.  

 

The last section of the questionnaire was designed to collect household 

characteristics such as household size, m

head, occupation, fem

m

 



 

CHAPTER IV 

 

with a double bounded approach and the Choice Experiment are presented. 

 

 

 

 

                                                

RESULTS AND DISCUSSION 
 

 This chapter starts with a discussion of household characteristics, expenditure 

consumption patterns on aggregated food items, expenditure consumption patterns on 

fruits and vegetables from different supply chain-related attributes, and consumer 

attitudes toward safety and quality aspects. In the second section, the first sub-section 

discusses the results of analyses of the complete demand system for aggregated and 

disaggregated items, focusing on safety and quality attributes of fruits and vegetables. 

The second sub-section discusses the results of the elicitation of willingness to pay for 

selected fruits and vegetables; the outcomes from the Contingent Valuation Method 

Data Description 

 

 This section describes the socio-demographic and socio-economic 

characteristics of interviewed households. It is followed by a description of the food 

expenditure consumption patterns and a presentation of expenditure share of fruits 

and vegetables with different product or process attributes. In order to facilitate the 

basic analysis, all characteristics and expenditure share figures are disaggregated by 

location and expenditure quartile9. Educational levels of households are used to 

evaluate expenditure patterns between purchased fruits and vegetables from 

traditional and modern supply chain sectors. Respondent’s attitude on safety and 

quality issues particularly on fruits and vegetables is presented in the last sub-section.  

 
9 Expend ure is used as a proxy for permanent household income. To generate the household income 

group, total per capita household expenditure was assigned to expenditure quartiles, contain 125 

household each.  

it

 



 

 

Household characteristics 
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 the survey were 

female, and most of them are the primary food purchaser. There are no strong 

differences between Bangkok and Chiang Mai households in socio-demographic 

characteristics such as household size, age and years of education of respondents. 

Average household size is 4.3 and it decreases with increasing expenditure. The 

average age of household heads is 49 years, varying only slightly between 

expenditure quartiles.  

 

Expenditures increased with higher educational level and years of education. 

Moreover, a higher level of education tends to increase female labor participation in 

urban areas i.e. the women have employment outside the house. Share of female labor 

participation slightly exceeds 50 percent, with a fairly constant pattern across 

expenditure quartiles. The occupation of household head was divided into three 

groups. Most respondents were housewives mainly staying at home, which, however, 

decline with increasing household expenditures. The share of “housewife” does not 

differ in direction with the share of “female labor” and the likely reason is that there 

are as many employed women as housewives (who were household heads) in each 

quartile; the lowest proportion of female household head is being in the highest 

quartile. Unsurprisingly, the share of white collar jobs increases at higher expenditure 

quartiles.  

 

 

 

 

 

 

 Table 4.1 presents a description of household characteristics. Average annual 

per capita household expenditure of the entire sample households amounts to 110,934 

baht, ranging from 40,214 baht in the lowest quartile to 236,221 baht in the highest 

quartile. Bangkok households have a moderately higher income than urban 

households in Chiang Mai. The majority of household heads in
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The proportion of households with children under age 5 declines in higher 

quartiles whe p atively 

stable among expenditure quartiles. The prevalence of long-term diseases among 

household members is quite high: in 41 percent of interviewed households 

respond   ffering 

from a long-term ailment10. In addition, 93.4 percent of the respondents know that 

some he  a

                           

reas the roportion of household with children above age 5 is rel

ents

alth

indicated that some member or members of the family were su

problems re linked to food quality. 

                      
rs h10 Re

and hy

sponden eh embe g ts h ia s i o

pertension, etc.  

ts/hous old m avin  chronic ailmen  suc  as d bete , cancer, jo nt pr blems, 
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Table 4.1  Househo c i s l t a e u q i

 

ld chara ter stic  by oca ion nd xpendit re uart le 

Location Expenditure quartile 
Variable Definiti

X Q4
on Entire 

Sample BKK CN  Q1 Q2 Q3  

 Sample si ze 500 300 200 125 125 125 125 
Expenditure Annual p

expenditu
4.90 ,221.

Size Househol 3.
Age Age (year 3 44
Education Educatio 4 12.8 
Gender Gender o

                
5 
5 

37 
88 

Female labor Dummy 
force (%) 

5 
] 

51.2 
[64] 

Health 
awareness 

Dummy 
linked to 

0 
] 

96.8 
121] 

Disease Dummy 
affected 

5 
] 

36.8 
[46] 

White collar Dummy 0 
] 

21.6 
[27] 

Workers Dummy 5 
] 

40.0 
[50] 

Housewife Dummy 5 
] 

38.4 
[48] 

Distance 1 Distance t  2.1 
Distance 2 Distance  3.1 
Child (<5yrs) Dummy 

years old 
5 
] 

11.2 
[14] 

Child (>5yrs) Dummy 
years old 

5 
] 

30.4 
[38] 

er capita total household 
re (baht) 

110,934.50 117,940.90 100,42

d size (persons) 4.3 4.8 3.7
s) 49.2 49.1 49.

n years of household heads 10.2 10.0 10.
f household head (%)    Male 
                                     Female 

25.8 
74.2 

28.7 
71.3 

21.
78.

for female participation in labor 53.4 
[267] 

46.0 
[138] 

64.
[129

of awareness of health problems 
food quality (%) 

93.4 
[467] 

91.7 
[275] 

96.
[192

for household members being 
by long-term diseases (%) 

41 
[205] 

38.7 
[116] 

44.
[89

for white collar jobs (%) 14.2 
[71] 

14.3 
[43] 

14.
[28

for workers or entrepreneurs (%) 39.6 
[198] 

33.7 
[101] 

48.
[97

for housewives (%) 46.2 
[231] 

52 
[156] 

37.
[75

o a traditional market (km) 1.8 1.7 2.0
to a modern retailer (km) 2.6 2.5 2.6

for children in household below 5 15.4 
[77] 

17.3 
[52] 

12.
[25

for children in household above 5 31.6 
[158] 

31.7 
[95] 

31.
[63

 40,214.19 66,175.81 101,126.80 236

 5.2 4.1 4.2 
 50.5 51.9 49.5 

8.0 9.9 10.2 
31 
94 

30 
95 

31 
94 

52.8 
[66] 

56.8 
[71] 

52.8 
[66] 

91.2 
[114] 

91.2 
[114] 

94.4 
[118] [

41.6 
[52] 

45.6 
[57] 

40.0 
[50] 

9.6 
[12] 

10.4 
[13] 

15.2 
[19] 

36.8 
[46] 

40.8 
[51] 

40.8 
[51] 

53.6 
[67] 

48.8 
[61] 

44.0 
[55] 

1.6 1.8 1.7 
2.5 2.5 2.2 

21.6 
[27] 

15.2 
[19] 

13.6 
[17] 

35.2 
[44] 

27.2 
[34] 

33.6 
[42] 

20 

8 
.8 

Note: Numbers in the p

Source: Calculated from field survey

arentheses are numbers of households. 

 data.  
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Expenditure consumption patterns for aggregated food items 

 

The c u  in terms of 

budget share, per capita expenditure and per capita quantity consumption (Table 4.2 

and Table 4.3). The group of goods to wh  

budget s home, food 

away fr e and non-food. The average budget share of food at home is 0.23, 

declining towards higher e  

towards s e result is not 

surprising in light of observations that urban lifestyles tend to favor food that requires 

less time to p re a n ou 9 . 

 

 At the second stage, food e expenditure is allocated to particular items 

such as fresh fruits, fresh veg les e d t e eat, fish and seafood, 

r fresh , s . In this 

e, t hare of each aggregate food commodity is calculated as the ratio of 

endi  ach m  l gr  e u H d  most on 

h fruits ) nd other 

h food (0. . Th v ge dget shares of rice and vegetables slightly decline at 

er quartiles. Those of the other food commodities are stable. Notably, households 

ually e g e richest 

rtile o tha e o  r   u rage per 

ita consumption of rice does not differ much between quartiles. In contrast, a 

ble incre in quantities consumed by expenditure quartiles is observed for meat, 

 and seafo  other fresh food, preserved fruits and vegetables and other preserved 

d. As exp d, the budget share of individual food items by expenditure quartile 

wed  h -income households tend to consume more hig alue fo s.  

ons mption patterns of aggregate food items are reflected 

i

ud

ch 

ge

h

tin

ous

g 

e

pro

hold

ce

s al

 a

lo

re 

cat

fo

e their available

odat th

om hom

 the

e fir t stage of the two-stage b ss  at 

xpenditure quartiles.

 fo

 In contrast, the trend increases

 a riche t quartile r th  share of food way from home. This 

repa (Hu ng a d B is, 1 96)  

at hom

etab

uit

, ric

d 

 an

ge

 glu

le

inou

an

s ric

oth

, m

r pothe

stag

exp

fres

fres

high

ann

qua

cap

nota

fish

foo

sho

 

 food preserved fr an ve tab s, d e reserved food

 the

7) a

 th

ave

od i

he s

ture on e

udg

17)

 ite

sha

e a

 to

 is

era

tota

.20

 bu

oup

llo
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d 
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 o

re. 
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ous

se

ehol

ed
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re 
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resh
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tile.
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Tab e 4.2  Share of aggregated food items by l cati n a d e penditu e q arti e 

 
Location

l o o n x r u l

end le  Exp iture Q uarti
 2 Q3 Q4 

Basic categories Entire 
sample BKK CNX Q1 Q  

Annual per capita total household expenditure 110,934.50 117,940.90 100,424.90 5.8 1,126.80 236,240,214.19 66,17 1 10 21.20 
First budgeting-stage 
Food at home 
 
Food away from home 
 
Non-food 

 
0.23 

[19,783.48] 
0.15 

[16,679.44] 
0.62  

[74,471.56] 

 
0.21 

[19,197.11] 
0.14 

[17,642.96] 
0.64 

[81,100.81] 

 
0.26 

[20,663.0
0.16 

[15,234.1
0.59 

[64,527.6

4] 

7] 

9] 

074.55] 

0.
773.14] 

 
0.27 

[17,856.31] 

[38,477.91] 

0.20 
[20,391.56] 

64 
[64,676.02] 

0.1
[28,81

0.1
35,45

0.7
[171,9

 

[12,

[5,3

[22,

0.31 

0.13 
66.5
56 

0] 
0.

9,84
0.

15 
1.59
58 

[ ] 

 

0.16
,059
0.

 
.17] [16

 
4 
1.50] 
6 
0.51] 
0 

59.2] 

[

Second budgeting-stage 
Fresh fruits 
 
Fresh vegetables 
 
Rice and glutinous rice 
 
Meat 
 
Fish and seafood 
 
Other fresh food 

served fruits and vegetables 

er preserved food 

 
0.20 

[4,009.39] 
0.11 

[2,158.73] 
0.10 

[1,531.38] 
0.08 

[1,491.51] 
0.13 

[2,807.03] 
0.17 

[3,419.26] 
0.05 

[1,004.19] 
0.17 

[3,361.99] 

 
0.20 

[3,943.36] 
0.10 

[1,970.27] 
0.11 

[1,688.83] 
0.08 

[1,453.69] 
0.14 

[2,885.51] 
0.16 

[3,062.50] 
0.04 

[922.06] 
0.17 

[3,270.88] 

 
0.20 

[4,108.45
0.12 

[2,441.41
0.08 

[1,295.21
0.08 

[1,548.23
0.12 

[2,689.30
0.19 

[3,954.40
0.05 

[1,127.39
0.17 

[3,498.66

 
Pre
 
Oth

] 

] 

] 

] 

] 

] 

] 

] 

60.58] 
0.12 

[1
0.09 

[1,0

[1
0.15 

[1,8

[410.67] 
0.17 

[2,0

[3,730.21] 
0.12 

[
0.08 

[ .85
0.18 

[620.30] 
0.16 

[4 .12] 
0.11 

 
0.07 

 

.49] 
0.16 

[1 .33] 
0.17 

 

 
0.2

[5,956
0.0

[2,724
0.0

[1,697
0.07 

[2,060.10] 
0.12 

[4,057.29] 
0.19 

[5,481.91] 
0.06 

[1,833.47] 
0.18 

[4,999.87] 

 

[2,2

[1,4

0.19 

60.9
0.12 

,330.5

1] 

2] 

86.9
0.13 

,647.4

5] 

8] 

26.2
0.03 

1] 

51.23] 

 
0.20 

[2,15
0.

1,535

7.35
10 

.69

] 

] 

[1,42
0.

2,427

1.84
12 

] 

] 

[3,13
0.

1.20
04 

] 

[2,831.88] 

 
0.20

,090
 

[2,

[1

292.
0.09

,561

42] 
 

.37]

[1,

[3

397.
0.14

,095

14]
 

[3,237.
0.06

,152

73] 
 

[3,564.97]

1 
.66] 
9 
.24] 
7 
.96] 

Note

Sour

 

: Number in parentheses is average annual per capita expenditure (baht). 

ce: Calculated from field survey data. 
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Table 4.3  Annual average per capita consumption (kilogram) of aggregate food items

by location and expenditure quartile 

 

 

Location Expenditure Quartile Basic categories Entire 

le BKK CNX Q1 Q4 samp Q2 Q3 

Fresh fruits  1 9 15  1  2 1 146.7 123.99 80.77 7.09 0.56 37.74 01.4

Fresh vegetables 4.13 5 7 96 3 53. 79. 8 77 4 85 9 

us rice 5 6 7  

 

afood  

6.05 6 7 89 6 44. 72. 2 74 8 11 .77 

 V 2 3 1 1  

d food

7 9.4 .1 42 6 .5 .8

Rice & glutino 70.6 75.84 62.86 5.86 2.47 70.73 73.54

Meat 20.12 19.01 27.78 14.3 19.66 18.85 27.66 

Fish & se 28.86 27.52 30.86 21.45 26.95 30.89 36.14 

Other fresh food 7 7.3 .0 32 9 .1 2

Preserved F & 26.1 22.17 2.04 0.82 9.73 28.48 45.43

Other preserve  48.37 49.05 47.34 33.01 48.37 50.69 61.39 

          Source: Calculated field  data

 

allow ples, rambutan (61.8 percent) was 

 (61.4 percent), tangerine (56.6 percent), 

pple (37.4 percent) and mango (32.4 percent). The vegetables commonly consumed 

between the two cities although per capita expenditure 

alue of this group is higher in Bangkok. The most plausible explanation is that some 

f the non-local fruits are grown in the hilly areas in northern Thailand, making these 

more accessible and cheaper to households in Chiang Mai.  

 from  survey .  

 

The expenditure consumption patterns for various fruit and vegetable items 

an in-depth analysis. With all household sam

the most favored, followed by mangosteen

a

are Chinese cabbage (61 percent), cabbage (58.2 percent), kale (54 percent) and bird 

pepper (51 percent). There are other kinds of fresh produce consumed by urban 

households. Fruits were further classified into two categories, namely, local and non-

local fruits, examples of the latter being apple, avocado, cherry, kiwi, peach and 

strawberry. Table 4.4 presents the budget share, per capita expenditure and per capita 

quantity consumption for each group of fruits, by location and expenditure quartile. 

Unsurprisingly, the average share of the entire sample for local fruits consumption is 

5 times higher than for non-local fruits; annual per capita consumption for local fruits 

is 133 kilograms, for non-local fruits it is 14 kilograms. An increasing share of non-

local fruits can be observed at higher expenditure levels, with 24 kilograms per capita 

per year at the highest quartile. By location, the quantity consumption of non-local 

fruits is fairly homogeneous 

v

o
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Table 4.4  Budget share, annual expenditure per capita and annual average per capita 

consumption (kilogram) of local and non-local fruits by location a

expenditure quartile 

nd 

Entire Loca E

 
Fresh fruits tion xpenditure quartile 

 Sample K CN Q1 Q2 Q3 Q4  BK  X 

Local fruits        

Budget share 0.85 82 0.90 0.91 0. 0 0

3233.86 5.4 86 1 2 32

132.63 9.98 666 91 13 1 1

       

0.15 18 0.10 0.09 0. 0 0

775.54 9 22. 24 52 8 1

14.04 .01 14. 5. 1 1

0. 87 .83 .79 

Expenditure  306 6 34 .45 20 9.68 3 06.28 50.55 4458.91 

Quantity 10  1 .61 .10 7.76 24.64 77.03 

Non-local fruits 

Budget share 0. 13 .17 .21 

Expenditure 877. 0 6 00 0.90 3.92 39.57 497.75 

Quantity 14  1 99 2.8 3.11 24.28 

Note: Non-local fruits are apple, avocado, cherry, kiwi, g ape, pe ch pear

mon, strawbe udget share for each group was calculated as a ratio of 

Source: Calculated from field survey data. 

 
  vegetables vi o or s  l  

cabbage, kale, and Chinese cabbage); fruit ve les om ucu , an d 

p and bulb (i.e. florescence and stem

broccoli, cauliflower, and asparagus); suds and pod (i.e. long bean); mushroom d 

other local vegetables.  Leafy share, with a value of 42 

percent and a consumed quantity of 30 kilograms per capita per year. Thi  reflect e 

wide variety of leafy vegetables sold throughout the year in both traditional and 

modern retail outlets. The second and third ranks are occupied by fruit vegetables and 

root & bulb, with a share of 25 and 14 percent, respectively (Table 4.5). The findings 

are in conjunction with a study of Schmidt and Isvilanonda (2002), which indicated 

t st important local vegetable groups in Thailand were the leafy ones, 

f by fruit vegetable

 
 

r a , 

persim rry B

group expenditure on total fruit expenditure. 

Fresh are di ded int 7 maj  group : leafy vegetab es (i.e.

getab (i.e. t ato, c mber d bir

epper); root  carrot, onion, and ginger); in  (i.e. 

s; an

vegetables have the highest 

s s th

hat the mo

ollowed s.  
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Table 4.5  Budget share, annual expenditure per capita and annual average per capita 

consumption (kilogram) for kinds of vegetables by location and 

nditure quartiles expe

 
Fresh vegetables Entire Location Expenditure quartile 

 Sample BKK CNX Q1 Q2 Q3 Q4 

Leafy vegetables        

Budget share 0.42 0.44 0.39 0.43 0.41 0.42 0.42 

Expenditure 797.08 831.49 745.47 549.15 758.00 839.67 1041.50

Quantity 29.99 25.60 36.57 22.62 34.06 30.45 32.82 

Fruit vegetables        

Budget share 0.25 0.25 0.26 0.26 0.25 0.26 0.25 

Expenditure 568.05 483.30 695.18 396.62 566.01 589.99 719.59 

Quantity 22.33 17.62 29.41 16.68 23.51 21.82 27.33 

Tuber and bulb        

Budget share 0.14 0.13 0.14 0.12 0.14 0.13 0.16 

Expenditure 320.98 280.24 382.09 195.37 325.09 312.96 450.49 

Quantity 11.24 7.55 16.79 6.82 11.31 10.79 16.06 

Inflorescence and stem        

Budget share 0.08 0.09 0.08 0.09 0.08 0.08 0.09 

penditure 171.20 165.07 180.41 132.13 130.76 183.57 238.36 

antit

0.01 0.01 0.01 0.01 0.01 0.01 0.01 

15.49 17.08 13.12 5.64 21.39 14.13 20.81 

antity 0.60 0.44 0.84 0.14 1.08 0.69 0.50 

Ex

Qu y 4.33 3.34 5.82 3.61 4.17 4.43 5.13 

Suds and pod        

Budget share 0.05 0.05 0.05 0.06 0.05 0.05 0.03 

Expenditure 84.83 69.52 107.79 78.50 103.91 84.02 72.88 

Quantity 2.57 1.99 3.45 2.34 3.18 2.64 2.13 

Mushroom        

Budget share 0.05 0.03 0.08 0.04 0.06 0.05 0.05 

Expenditure 201.09 123.58 317.35 103.49 252.18 268.08 180.60 

Quantity 2.04 1.22 3.28 1.22 2.43 2.60 1.91 

Others        

Budget share 

Expenditure 

Qu

Note: Budget share for each group was calculated as a ratio of group expenditure on 

total vegetable expenditure. 

Source: Calculated from field survey data.  
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Expenditure consumption patterns for fresh fruits and vegetables from different 

supply chain-related attributes by location and expenditure quartile 

  

 Safety and quality are credence attributes so that product identification needs 

to be preserved at every stage of the market chain. Consumers usually rely on direct 

indicators such as appearance, smell and color, or formal declarations and brand name 

but they should always be able to find the information on the safety of a product at the 

point of purchase.  This subsection presents the derived measure of budget share, per 

capita expenditure, and per capita consumed quantity of fresh fruits and vegetables 

ith different kinds of indications. Grunert (2005) stated that product information 

ly used 

by consum duce. In this regard, specific 

uestions were included to assess household expenditure and quantity consumption 

s ui veget V) characte process 

attributes. ttrib  of ase, ety qual indic s, 

convenience and source of production. The share of FFV from different supply 

chains11 ted atio oup nditu  foo ome ndi

 

  purcha ne of the ma ria o e 

(Oates, 2006). The growing dema d for sa  and quality food has received attention 

from m ch as

shelf-sp igh-val h p e (W npo and onc 200 r 

the pur , two major types of ts, nam ly, traditional retailers 

and mo s w onsi . Tr nal retailers r co  con of 

wet ma  sh  m e n   

city neighborhoods and housing areas in pick- odern retailers are 

s r- arkets, convenience stores and specialty (such as organic) shops 

like the tor

 

                                        

w

such as label, certificate, place of purchase and place of origin are increasing

ers as decision reference to purchase fresh pro

q

pattern  for fresh fr

The a

ts and 

utes are

ables (FF rized by product or 

place purch  saf and ity ation

 was calcula as a r  of gr expe re to d at h  expe ture. 

Place of se is o in crite  to indicate consumers’ c nfidenc

n fe

odern retail outlets su  supermarkets, the evidence being the growing 

ace of h ue fres roduc iboo ngse  Sribo hitta, 4). Fo

pose of this study  retail outle e

dern retailer ere c dered aditio in ou ntext sist 

rkets, street ops and obile v ndors (those selli g goods by driving around

up trucks), whereas m

upe and hyperm

 DoiKham s es. 

         
 focus alternative of each supply chain-related attribu11 Two tes were presented, while the share of other 

h  “other fresh food (OFF)”.  

 

alternative or non- specific group were conflated wit
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 Fresh produce are still mainly bought at traditional retail outlets, with budget 
shares of 0.16 for fruits and 0.09 for vegetables.  Bangkok households have a higher 
share of purchased fruits and vegetables from modern retailers than those in Chiang 
Mai.  Among expenditure quartiles, the shares of purchased fruits and vegetables from 
traditional retailers slightly decline toward higher quartiles.  In contrast, modern retail 
outlets seem to be less important for fresh fruits and vegetables so far, particularly for 
higher income households.  However, a two-fold budget share increase from the 
poorest to the richest expenditure quartile indicates that high income households 
purchase more fresh produce from supermarkets and specialty shops than low income 
households (Table 4.6).  
 
Table 4.6  Budget shares of fresh fruits and vegetables from different place of 

purchase by location and expenditure quartile 

 

Location Expenditure Quartile Item Supply chain 

related 

attribute 

Entire 

Sample 
BKK CNX Q1 Q2 Q3 Q4 

Traditional retailers       

Budget share 

Expenditure 

0.16 

3197.23 

0.16 

3028.68 

0.17 

3450.05 

0.17 

1973.64 

0.18 

3293.98 

0.16 0.15 

Quantity 122.16 100.24 155.04 86.91 135.38 

3157.67 

110.13 

4363.63 

156.23 

Modern retailers       es
h

dget share 0.03 0.04 0.02 0.02 Fr
 fr

ui
ts

 

Bu

Expenditure 

Quantity 

699.33 

18.34 

810.03 

18.55 

533.27 

18.02 

237.67 

7.21 

0.02 

344.17 

11.27 

0.03 

771.79 

19.82 

0.05 

1443.70 

35.04 

Traditional retailers       

Budget share 

Expenditure 168

Quantity 

0.

1.09 

61

0.

1445.

44

0.

2034.37 

85

0.11 

1306.

49.

0.10 

1894  

72

0.

1699

5

0.

182 18 

6

09 

.06 

08 

57 

.89 

10 

.31 

68 

58 

.15

.49 

08 

.35 

7.35 

06 

4.

4.83 

Modern retailers       

Fr
es

h 
ve

ge
ta

bl
es

 

are 0.

2.35 

10

0.

517.2  

12

0.

279.9

6.

0.

138.6

3.5

0.

252.8  

6.

496.  

1

800. 9 

1

Budget sh

Expenditure 42

Quantity 

02 

.25 

02 

8

.59 

01 

6 

74 

01 

5 

4 

01 

8

93 

0.02 

87

1.46 

0.03 

9

9.07 

Note: The share of aggregate fresh f  and fresh vegetables in food at home 

expenditure is 0.20 and 0.11, respectively.  

Source: Calculated from field survey data. 

ruits
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 In general, freshness and appearance are key criteria in purchasing fresh 

roduce (Penau et al., 2006; Sakagamiet et al., 2006). However, direct observable 

to mal labels and b  increasingl umer’s 

decisio va bra d ce ation schem xist he 

market inform in production process (with brands) and of 

s ty leve a t m u t 

observable indicators were segmented into rou  in

as appearance and freshness of products and (ii) form  indica ons inc ding s ety 

labels or brand names.   
 

rs

formal indic sumption for fresh vegetables 

ore than two in the higher expenditure 

uartile

p

indica rs such as for

n making.  In T

rands are y important for cons

hailand, rious nds an rtific es e in t

ing consumers of differences 

afe and quality ls (with certifica ion state ent).  For this s b-section, direc

two g ps: (i) formal indications such 

al ti lu af

 The expenditure share shows that direct observable informal indicato

the most important selection factor in the decision to purchase fresh produce. A 

ation has less importance.  The quantity con

 were 

with formal labels increases by a factor of m

q s (Table 4.7). The results indicate that demand for fresh produce with formal 

indications can be expected to increase with rising household income. However, the 

missing share value for each fresh produce indicates that some households probably 

did not pay much attention to food safety and quality indications.  

 

Table 4.7  Budget shares of fresh fruits and vegetables from different direct safety 

indications by location and expenditure quartile 

 

Location Expenditure Quartile Item Supply chain 

related attribute 

Entire 

Sample BKK CNX Q1 Q2 Q3 Q4 

Informal indications       

Budget share 

Expenditure 

Quantity 

0.15 

2995.76 

111.08 

0.16 

3085.62 

99.96 

0.14 

2860.97 

127.76 

0.15 

1818.11

77.45 

0.15 

2741.96 

114.90 

0.15 

3119.83 

106.13 

0.15 

4303.16

145.84 

Formal indications       

Fr
es

h 
fr

ui
ts

 

Budget share 

Expenditure 

0.01 

173.65 

0.01 

225.65 

0.01 

95.66 

0.01 0.01 0.01 0.01 

Quantity 3.99 4.54 3.15 

79.82 

1.98 

98.46 

2.95 

231.41 

4.36 

284.92 

6.66 
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Table 4.7  (Continued) 

 

Location Expenditure Quartile Item Supply chain 

related attribute 

Entire 

e BKK CNX Q1 Q4 Sampl  Q2 Q3 

Info catiormal indi ns       

Bu

E

Q

0.08 

2 

 

1 9.58 

0 

 

1 60.26 

0 

1 28.60

1 

9 

1 4.39 

8 

 

15 .44 

 

1937.97

 

F ion

dget share 

xpenditure 1597.85 

uantity 55.7

0.08

48

45.6

0.08

7

70.9

0.09 

1

40.2

0.0

76

67.2

0.08

60

49.93 

0.06

65.46

ormal indicat s       

Fr
es

h 
ve

ge
ta

bl
es

 

B

E

Q

 

9.11 

 

 

2 6.83 

2 

 

7.53 

8 

 

4.67 

3 

 

2 5.45 

 

3 24 

 

41 .09 

udget share 

xpenditure 27

uantity 

0.01

6.61

0.01

8

6.4

0.01

26

6.8

0.01

9

2.3

0.01

1

6.33

0.01 

87.

8.68

0.02 

9

9.08 

Note:  T ag r s h e

expenditure is 0.20 and 0.11, respectively.  

Source: Calculated from field survey data. 
 

 Over the past decad  

diversified in term al convenience attributes.  Higher education levels, more 

d sa e  per on h led  inc g 

desire f nt o p n it b l  

(Sa-ngu and K an 200 ork , K na d 

its and 

vegeta g, peeling, cutting and packing.  

Interestingly, the share of minimally processed fruits is 50 percent from 

he share of gregate f esh fruit  and fres  vegetables in food at hom  

e, the variety of fresh produce being sold has greatly

s of speci

ispo ble income, and changes in tim value cepti ave to an reasin

or convenie fresh pr duce, es ecially i large c ies or ur an cong omerates

anpuag anlay arat, 7; Fl owski 2006; anlaya rat an

McGlasson, 2003). In our context, “convenient fresh produce” refers to fru

bles that are minimally processed by washin

 

 

specific group expenditure, while the share of minimally processed vegetable is lower 

than that of fresh fruits. The differences in the share of minimally processed fresh 

produce between expenditure quartiles are narrow (Table 4.8). This can be attributed 

to the fact that the volume and variety of fresh-cut produce have increased in both 

traditional and modern retail outlets in Thailand (Rattanapanone et al., 2000) with 

prices that are affordable to poorer households.  
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Table 4.8  Budget shares of fresh fruits and vegetables for convenience attribute

location and expenditure quartile 

 by 

Location Expendi

 
ture Quartile Item Supply chain 

related 

attribute 

Entire 

Sample 
CN Q1 Q2 Q3 Q4 BKK X 

Not minimally processes       

Budget share 

Expenditure 

Quantity 

0.10 

1954.62 

79.78 

0.09 

1809.03 

65.85 

0.10 

73.00 21 11

51

19 20 26

10

cesses

100.67 

0.10 

30.04 

.81 

0.10 

64.40 

86.17 

0.09 

89.34 

74.18 

0.09 

34.69 

7. 0 0

Minimally pro       

Fr

20

65

21

57

18

77

11

45

17

63

19

62

32

92

ally processes

es
h 

fr
ui

ts
 

Budget share 

Expenditure 

Quantity 

Not minim

0.10 

32.17 

.87 

0.10 

26.45 

.96 

0.09 

90.76 

.74 

0.08 

27.03 

.07 

0.10 

51.09 

.66 

0.10 

78.74 

.25 

0.11 

71.82 

.52 

      

Budget share 

re Expenditu

Quantity 

Minim

0.05 

893.56 

33.48 

0.04 

687.99 

22.71 

0.06 

12

24

10

44 31 33

ally processes

01.91 

49.63 

0.05 

648.47 

.24 

0.06 

50.59 

.72 

0.04 

884.85 

.51 

0.04 

990.33 

.45 

     

12

37

12

34

11

42

75  

27

10

33

13

38

17

51

 

Fr
es

h 
ve

ge
ta

bl
es

 

Budget share 

re Expenditu

Quantity 

0.06 

12.09 

.67 

0.06 

62.54 

.62 

0.05 

36.41 

.26 

0.06 

9.39

.77 

0.06 

44.22 

.02 

0.06 

34.09 

.24 

0.05 

10.66 

.66 

Note: The share of aggregate fresh fruits and fresh vegetables in food at home 

expenditure is 0.20 and 0.11, respectively.  

Source: Calculated from field survey data. 

 

 The demand of Asian consumers for tropical and temperate fruits is expected 
to rise. Countries meet local demand by local production and importation. In 
Thailand, about 49 percent of imported fruits are from China. The fruits include apple, 
peach, grape and orange, and the vegetables include carrot, cabbage, broccoli and 
others (National Food Institute 2009). Product characteristics with different country of 
origin can induce different consumption behaviors as they could be perceived as 
exotic products. Mergenthaler et al. (2006) stated that region of production can 
influence the safety level of fresh produce in different ways. In addition, higher 
incomes allow consumers to purchase a greater variety of fresh products like off-
season products or exotic fresh products.  
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Table 4.9  Budget shares of fresh fruits and vegetables from different source of 
production by location and expenditure quartiles 

 
Location Expenditure Quartile Item Supply chain 

related 

attribute 

Entire 

Sample 
BKK CNX Q1 Q2 Q3 Q4 

Domestic       

Budget share 

Expenditure 

Quantity 

0.16 

3273.30 

129.36 

0.15 

2936.99 

101.34 

0.19 

3777.76 

171.38 

0.16 

1878.49 

84.39 

0.18 

3340.64 

139.31 

0.16 

3283.60 

121.72 

0.16 

4590.46 

172.00 

Import       

Fr
es

h 
fr

ui
ts

 

Budget share 

Expenditure 

Quantity 

0.02 

446.18 

8.00 

0.02 

543.82 

8.22 

0.01 

299.73 

7.66 

0.01 

137.06 

3.57 

0.02 

256.17 

7.20 

0.02 

456.05 

5.51 

0.03 

935.45 

15.72 

Domestic       

Budget share 

Expenditure 

Quantity 

0.10 

2013.43 

68

0.09 

1728.12 

0.12 

2441.41 

0.11 

1292.27 

0.11 

2068.70 

0.10 

2127.94 

0.08 

2564.83 

.66 50.34 96.16 48.03 77.13 68.48 81.02 

portIm       

Fr
es

h 
ve

ge
ta

bl
es

 

Budget share 

Expenditure 

Quantity 

0.001 

11.84 

0.27 

0.001 

19.73 

0.45 

0.00 

0.00 

0.00 

0.00 

1.65 

0.02 

0.001 

14.69 

0.37 

0.001 

22.14 

0.49 

0.0003 

8.88 

0.19 

Note: The share of aggregate fresh fruits and fresh vegetables in food at home 

expenditure is 0.20 and 0.11, respectively.  

Source: Calculated from field survey data. 

 

 Most household respondents were able to identify the origin of purchase of 

fresh produce. Sample households still relied on fruits and vegetables from domestic 

production, with imported fruits having a rather small share of 2.0 percent. This could 

be related to the availability of a wide variety of local fresh produce throughout the 

year. Moreover, the Royal Project Foundation, “DoiKam”,   produces and markets 

(with the DoiKam brand) temperate fresh fruits and vegetables from the regional 

et al., 2006). However, the 

ption quantity of imported fruits does increase between the poorest and the 

richest quartile, although not in a strong manner (Table 4.9).  

 

production hubs in Northern Thailand (Nissen 

consum
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Expenditure consumption patterns for fresh fruits and vegetables from differen

in-related attributes by education of house

t 

supply cha hold head 

 he in  of the el of 

household head ehold expenditure fo ion patterns 

(Mergenthaler l., 2009; Bhadrakom, 2008).  Higher educated consumers tend to be 

m  foo and quickly adopt new varieties of foods 

(Senauer et al., 1993). Addition  edu nsum expected to have 

more knowledge and higher awareness of food nd qu pects. T dy 

a heads ajor food purchas r have th ajor 

influence in household decision m ing food purchase.  In the prelim

results, household head’s the educational level was categorized into “undergraduate or 

below” and “graduate” (Table 4.10). Househol a hig ationa re 

expected to increasingly consu  fruits and vegetables with emerging supply 

c

 

  c sumed quantities  

f how  trend associated with higher educational 

level of household heads. This odern retailers 

have penetrated the higher edu d youn sume s (Gort l., 

2009). The increasing share of fresh produce wi mal label reflects the greater 

awareness of and concern for ong better-educated consumers, particularly 

f The sha  prod that are imally processed, 

particularly fresh fruits, has sli sed with a highe al is 

reflects the increasing opportun f time.  However, the share of imported fresh 

produce does not differ much between education groups. This coul

the variety of domestic fresh produce available y und and fact that t rate 

fruits are produced in the northern region of Thailand, filling the demand for exotic 

products from other sources of origin.  

 

 

 

Earlier studies have examined t

on hous

fluence  educational lev

 and od consumpt

et a

ore open-minded in their d selection 

ally, highly cated co ers are 

safety a ality as his stu

ssumes that household  are the m er o e m

aking regard inarily 

ds with her educ l level a

me fresh

hain-related attributes.  

The budget share and on of purchased fruits and vegetables

rom modern retail outlets s  an upward

 is in line with the observation that m

cated an ger con r group on et a

th a for

safety am

or fresh vegetables. re of fresh uce  min

ghtly increa r education level. Th

ity cost o

d be explained by 

ear ro  the empe
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Table 4.10  Budget shares, expenditure and quantity of disaggregate fresh fruits and 

vegetables by education of household head 

 

l levEducationa el Items from differen y chain related 

attributes 
sample 

Under

level w  

Grad

t suppl
Entire 

g aduate r

or belo

uate 

level 

Place of purchases     

Fruits from traditional retailers 

31 33 28

Fruits from modern retailers 

69 49  12

 traditional 

16 18 12

 modern retailers 

re 

antity 

42

10.25 

31  

8.70 

69  

14 8 

al indications Budget 

indications Budget 

al 

indications 

al 

indications 27 23  38  

Budget share 

Expenditure 

Quantity 

are 

0.16 

97.23 

122.16 

0.17 

41.16 

128.47 

0.14 

12.00 

105.28 

Budget sh

Expenditure 

Quantity 

are 

0.03 

 9.33

18.34 

0.02 

1.68

14.01 

0.06 

55.11 

29.93 

Vegetables from

retailers 

Vegetables from

Budget sh

Expenditure 

Quantity 

are 

0.09 

81.09 

61.06 

0.09 

48.51 

69.13 

0.07 

33.00 

39.48 

Budget sh

Expenditu

Qu

 

0.02 

2.35 

0.01 

9.47

0.03 

7.71

.3

 Safety and quality indications   

Fruits with inform share 

Expenditure 

Quantity 

share 

0.15 

2995.76 

11  1.08

0.01 

0.15 

3024.49 

11  5.16

0.01 

0.15 

2918.89 

10  0.16

0.01 Fruits with formal 

Expenditure 

Quantity 

173.65 

3.99 

113.25 

2.86 

335.32 

7.02 

Vegetables with inform Budget share 

Expenditure 

Quantity 

0.08 

1597.85 

55.72 

0.08 

1688.47 

62.50 

0.07 

1355.30 

37.58 

Vegetables with form Budget share 

Expenditu

Quantity 

re 

0.01 

9.11

6.61 

 

0.01 

9.85

5.82 

0.02 

4.20

8.71 
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Table 4.10  (Continued) 

 
Educational level Items from different supply chain related 

attributes 
Entire 

sample 
Undergraduate 

level or below  

Graduate 

level 

Minimally processed attribute     

Fruits without minimally 

processes 

Budget share 

Expenditure 

Quantity 

0.10 

1954.62 

79.78 

0.10 

2009.27 

82.44 

0.09 

1808.35 

72.68 

Fruits with minimally processes Budget share 

Expenditure 

Quantity 

0.10 

2032.17 

65.87 

0.09 

1875.47 

63.31 

0.12 

2451.51 

72.74 

Vegetables without minimally 

processes 

Budget share 

Expenditure 

Quantity 

0.05 

893.56 

33.48 

0.05 

953.88 

38.17 

0.04 

732.10 

20.92 

Vegetables with minimally 

processes 

Budget share 

Expenditure 

Quantity 

0.06 

1212.09 

37.67 

0.06 

1211.72 

39.18 

0.06 

1213.09 

33.64 

     

 of production     

39.47 

29.16 

3363.85 

129.88 

ported fruits Budget share 

Expenditu

Quantity 

0.02 

4

8.00 

0.02 

6.74 

0.03 

t share

Expenditure 

ty 

0.1

2013

68.

10 

2065.72 

2 

0.0

1873.48 

52

dget share

enditure 

tity 

0.0

11.84 

0.2

1 

.54 

0.

12.6

0.

Source

Domestic fruits Budget share 

Expenditure 

Quantity 

0.16 

3273.30 

129.36 

0.16 

32

1

0.17 

Im

re 4 6.18 341.03 727.62 

11.38 

Domestic vegetables Budge  

Quanti

Imported vegetables Bu

Exp

0 

.43 

66 

0.

74.7

9 

.47 

 

Quan

01 

7 

0.00

11

0.26 

001 

5 

30 

Source: Calculated from field survey data. 

 



 110

Consumers’ attitude toward safety and quality attributes.  

 

 In order to generate information on sum t s s 

w rnin fety qua aspec Table 1). 

C e N al tic fice’ 005), ost 

h g frui d v able s us for th. 

T  this relative h s f s e ho olds r cts 

ers are 

ce from fresh market compared to five 

 households agreed that quality and safety 

Statements 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

con er atti ude, household re pondent

ere asked additional questions conce

onsistent with the findings of th

g sa and lity ts (  4.1

ation Statis s Of s (2  m

ouseholds agreed that consumin

herefore, we can assume that

ts an eget s i eful heal

ly hig hare o ampl useh efle

the rising consumer interests in fruits and vegetables as healthy food.  Consum

now more confident to consume fresh produ

years ago. Nonetheless, about 41 percent of

FFV are only achieved in supermarkets or specialty shops such as Doi Kham and 

Lemon Farm. Furthermore, most respondents agreed that control of production 

processes increases confidence in a product.  This was further supported by a 94 

percent agreement of sample households that government agencies should provide 

more budgets to improve the capacity of farmers and producers to implement strict 

quality control measures within the production system.  

 

Table 4.11  Proportion of sample households with their attitude for fresh fruits and 

vegetables related to quality and safety attributes. 

 

Consuming fruits and vegetables is useful 

for health 

74.6 

[373] 

24.4 

[122] 

- - - 

Consumers are more confident to consume 

safety fruits and vegetables from fresh 

market, compared to five years ago.  

7.6 

[38] 

 

37.8 

[174] 

 

30.4 

[152] 

 

22.8 

[114] 

 

4.2 

[21] 

 

Quality & safety fruits and vegetables are 

only in supermarkets and specific shops 

such as Doi Khum shop, lemon farm etc. 

9.0 

[45] 

 

32.2 

[161] 

 

13.8 

[69] 

 

39.8 

[199] 

 

5.0 

[25] 

 

Higher price of fruits and vegetables have 

better quality and safety 

9.4 

[47] 

33.0 

[165] 

15.2 

[76] 

36.2 

[181] 

5.8 

[29] 
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Table 4.11  (Continued) 

 

Statements 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

Controlling pro ses can create 

more confidence for cooking to consumers. [294] [41] [22] 

duction proces 28.0 

[140] 

58.8 8.2 4.4 0.6 

[3] 

Thai government should spend budget to 

support farmers and producers for 

roduction system. 

4

[

1.

[

0

[

controlling strictly in p

61.4 

[307] 

32.4 

[162] 

.4 

22] 

4 

7] 

.2 

1] 

Note: Numbers of sample households are presented in the parentheses.  

Source: Calculated from field survey data.

 

 er preferences and their 

l 4.12). Vario certif logo ist a e u ly 

printed on a specific product package. For th  

were drawn to assess respondents’ confid  

(issued by Ministry of Public Health), “Q sign” (  by atio Bure of 

A tan ), “Organic Thailand” (issued by the 

D nd “ACT” ( ited e In tiona erat of 

f respondents 

onfirming the finding 

f Vanit-Aunuchai (2006).  

 

 

 

  

Consum trust in different public and private food 

abels were assessed (Table us icate s ex nd ar sual

is study, four common certification labels

ence of FFV consisting of “safety food”

issued  the N nal au 

gricultural Commodity and Food S

epartment of Agriculture) a

dard

accred  by th terna l Fed ion 

Organic Agriculture Movements or IFOAM). More than 70 percent o

trust government certificates more than private certifications, c

o
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Table 4.12  Proportion of sample households with their attitudes for fresh fruits and 

vegetables in relation to labels and brands 

Descriptive Strongly 

ree 
Agree Neutral Disagree 

Stron

 

 ag

gly 

disagree

I trust the “Safety Food” label. 21.0 54.8 16.0 7.0 0.4 

[105] [274] [80] [35] [2] 

I trust the “Q” label. 19.0 

[95] 

55.4 

[277] 

16.4 

[82] 

7.4 

[37] 

0.4 

[2] 

I trust the “Organic” label from public 

sector. 

16.6 

[83] 

54.2 

[271] 

18.8 

[94] 

7.6 

[38] 

1.0 

[5] 

I trust commercial “Organic” label from 

private sector.  

9.4 

[47] 

44.8 

[224] 

28.0 

[140] 

14.0 

[70] 

1.8 

[9] 

Package is used as a tool to create 

confidence probably in the claim promised 

fruits and vegetables 

7.8 

[39] 

46.2 

[231] 

22.0 

[110] 

21.4 

[107] 

2.6 

[13] 

I trust fresh fruits and vegetables which are 

certified by private brands. 

5.0 

[25] 

42.2 

[211] 

32.4 

[162] 

18.0 

[90] 

1.4 

[7] 

I trust fresh fruits and vegetables which are 

certified by Royal project brand. 

46.8 

[234] 

42.0 

[210] 

7.4 

[37] 

2.6 

[13] 

0.6 

[3] 

Note: Numbers of sample households are presented in the parentheses. 

Source:  Calculated from field survey data 

 

 Public sector labels were trusted more by consumers than commercial private 

sector labels. A particularly high consumer confidence on the quality and safety of 

fresh produce was found for the “DoiKham” brand of the Royal Project Foundation. 

The high percentage could be explained by consumers’ knowledge of the strict 

product safety control in the supply chain system of Doi-Kham, including food 

product distribution to marketing agents and end consumers (Isvilanonda et al. 2006).  

In contrast, private brands and logos only gained the confidence of 47.2 percent of 

ers. consum
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Empirical Results 

 

Completed demand analysis 

 

 budgeting stage a

  

 sehold expenditure is allocated to three 

broad groups namely food at hom way from h  non-food as s wn in 

the utility tree of Figure 3.1. The Working-Leser Mode ion 3.1) is em d to 

derive expenditure elasticity whe issing as the results show in Table 

4.13. Total per capita expenditure is statistically significant for the food at home 

equation. The derived food at home expenditure is inelastic, indicating that it is a 

normal good among urban households in Bangkok and Chiang Mai and confirming 

t ent study (Bhad 2008). The n  sign of household size 

coefficient in food at home determ negative dir ber of 

household members and the expenditure share on foo . The nega e of 

education on food at home consumption is statistically significant at 5 percent 

s nificance level, indicating that ucation of old head tends toward 

less consumption of food at home. Expenditure is insignificant for food away from 

home, perhaps because of the variety of options to pur   In our case, the food 

away from home group consists of food served by street food shops, also affordable to 

poorer households, and up-scale restaurants patronized 

s pulation. Howev he older the ho ld head, the h r the 

expenditure share on food at home  to be, whereas the share of food away from 

people

 

 

1. First nalysis 

 In the first budgeting stage, total hou

e, food a ome and ho

l (equat ploye

n prices are m

he results of a rec rakom, egative

ines the ections between the num

d at home tive rol

ig higher ed a househ  

chase it.

by the relatively richer 

egments of the po er, t useho ighe

tends

home declines. The impact of health awareness among urban households is that 

 become more cognizant of the health risks of food consumed away from home.  
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Table

abl s 

 4.13  Demand estimation for broad group expenditure 

 

Vari e Food at home Food Away From Home Non-food 

-0.1115*** 0.0073 0.1042 Annual per capita total 

expenditure (log) [0.0070] [0.0087]  

Size (log) -0.0912*** -0.0015 0.0927 

 [0.0092] [0.0113]  

Female labor -0.0059 -0.0089 0.0149 

 [0.0093] [0.0115]  

Education -0.0021** 0.0007 0.0015 

 [0.0010] [0.0012]  

White collars -0.0167 -0.0011 0.0178 

 [0.0137] [0.0168]  

Workers -0.0228** -0.0187 0.0415 

 [0.0100] [0.0123]  

Children (> 5 years) -0.0074 -0.014 0.0214 

 [0.0097] [0.0119]  

Age 0.0005* -0.0008** 0.0003 

 [0.0003] [0.0004]  

Bangkok -0.0131 -0.0204* 0.0335 

 [0.0092] [0.0113]  

Health awareness 0.0171 -0.0816*** 0.0645 

 [0.0172] [0.0211]  

Constant 1.6246*** 0.2068** -0.8314 

 [0.0845] [0.1039]  

Chi-square 452.83 28.72  

Mean budget share 0.23 0.15 0.62 

Group expenditure elasticity 0.52 1.05 1.17 

Note: *, **, *** Estimates are significant at the 10%, 5% and 1% level, respectively. 

Coefficient of non-food group is calculated from the adding-up restrictions. 

Numbers in parentheses are standard errors.  

Source: Estimated based on household survey data.  
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2. Aggregate demand analysis (second budgeting stage) 

  

 The demand parameters for aggregate commodities within the food at home 

ver, 

e analysis started with the approximation process for market prices aggregate food 

ems by the co rehensive approach proposed by Alfonzo and Peterson (2006), as 

in  o , t ro d 

st s c de  

ely on unit q s r  t u e b easo ble 

ss  ns p by t 

y e re  c n re ice  

ggregate ite m li (A x s n ice i dex 

a

ult h r n r tio fo  

ems12 are pr  n le h a s e LAIDS 

e qu - are ent Ta 14 e tur e 

or ate ite  s t rc el ing

quare test.  

T f  a  

eat and fish o t c i  a st gnif ant, 

10 nt ica l o  h t  n e 

n th f fru sh ab er foo  pr  

uits & vege n t, o x  s ll ve im

 gl  r  f se Th ale labor force participation 

 yield tis si t e  o ha eat and a 

tatistically significan v ct e o  oods and 

ed frui g T l o ti tiv lue em r 

e, m er oo pre  fr  ve s. nd e 

                     

 

group are estimated at the second budgeting stage using the LAIDS model.  Howe

th

it mp

depicted Appendix Table A2. According to our househ ld data his app ach di

not reveal atistically significant result  for cluster dummies. Hen e, we cided to

r uantitie  in orde to keep he meas rement rror pro lem at r na

levels. Mi ing values due to zero co umption were re laced  distric average 

weighted b  total household xpenditu s. The orrelatio  structu  of pr  among

a ms has ix co- nearity ppendi  B), thu  the Tro qvist pr n

was chosen to deflate food at home expenditure in the dem nd system stage two. The 

probit res s needed for the S onkwile and Ye  procedu e (equa n 3.2) r 4 food

it esented in Appe dix Tab  A3, w ile the p rameter from th

mod ls (e ation 3.3 3.10)  pres ed in ble 4. .  All xpendi e shar

equations f aggreg  food ms are ignifican  at 5 pe ent lev accord  to chi-

s

 

 he expenditure coe ficients re significant for fruits, rice & glutinous rice,

m  & seaf od. Mos own-pri e coeffic ents are lso stati ically si ic

at least at  perce signif nt leve . Househ ld size as a sta istically egativ

impact o e share o  fresh its, fre  veget les, oth  fresh d and eserved

fr tables. I  contras  househ ld size e hibits a tatistica y positi pact 

on rice & utinous ice and ish & afood. e fem

variable s a sta tically gnifican negativ impact n the s re of m

s t positi e impa  on th shares f other fresh f  

preserv ts & ve etables. he leve f educa on posi ely inf nces d and fo

fruits, ric eat, oth  fresh f d and served uits & getable  The fi ings ar

                            
me househ rte lo ci o c io s h ) 

nd fresh vegeta o , w -z m  r or sh food and 

other preserved food.  Thus we could not estimate the selective estimators for those items.  

12 So olds repo d very w frequen es of zer onsumpt n for fre h fruits (1 ousehold

a bles (4 h useholds) hile non ero consu ption ws eported f  other fre
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in line with the assumption that better-educated household heads tend to consume 

ealthier food products.  

 

.14  C  te d rie

F F  OFF OPF 

h

Table 4 onditional aggregate demand system estima s for foo  catego s  

 
 F V RG Meat FS PFV 

FAH (log) 
-0.0288** 

[0.0130] 

0.0036 

[0.0058] 

-0.0568***

[0.0087] 

0.0282***

[0.0068] 

0.0423***

[0.0096] 

-0.0021 

[0.0112] 

0.0069 

[0.0058] 

0.0067 

PriceFF  (log) 0  -0.0188*** -0.0210*** -  -0 -0.0217** -0.0164 

Price  94 

 

PriceRG 8 

 

Pricemeat -0.0085 

 .0058] [0.0063] [0.0083] [0.0054] [0.0064] [0.0032]  

95*** -0.0024 -0.0067 -0.0102 

 [0.0068] [0.0044]  

riceoff (log) -0.0217** 0.0022 -0.004 0.0079 -0.0028 0.0369* 0.0015 -0.0199 

 

.0024 -0.004 0.0029 -0.0122** -0.0015 0.0239** 0.0129* -0.0195 

[0.0101] [0.0059] [0.0067] [0.0058] [0.0114] [0.0100] [0.0073]  

.1022*** 0.0143* .0197*** 0.0043 

 [0.0149] [0.0064] [0.0059] [0.0082] [0.0068] [0.0090] [0.0044]  
FV (log) -0.0188*** 0.0398*** -0.0007 0.0062 -0.0141*** 0.0022 0.0035 -0.01

[0.0064] [0.0058] [0.0043] [0.0064] [0.0053] [0.0057] [0.0028]  

(log) -0.0197*** -0.0007 0.0649*** -0.0088 -0.0099** -0.0037 0.001 -0.022

[0.0056] [0.0040] [0.0124] [0.0066] [0.0044] [0.0062] [0.0027]  

 (log) -0.0129* 0.0056 0.0139* -0.0055 0.0071 0.0075** -0.0074 

[0.0074] [0

Pricefs (log) -0.0166*** -0.0119*** -0.0089** -0.0052 0.06

 [0.0057] [0.0044] [0.0040] [0.0050] [0.0083]

P

[0.0090] [0.0057] [0.0066] [0.0071] [0.0080] [0.0209] [0.0082]  

Pricepfv (log) 0.004 0.0032 0.0009 0.0076** -0.0073 0.0014 0.0028 -0.0139 

 [0.0040] [0.0025] [0.0026] [0.0032] [0.0047] [0.0075] [0.0022]  

Priceopf  (log) -0.0164 -0.0194*** -0.0228*** -0.0074 -0.0102 -0.0199*** -0.0139** 0.1100 

 [0.0123] [0.0056] [0.0052] [0.0049] [0.0071] [0.0071] [0.0063]  

Size (log) -0.0690*** -0.0101* 0.0255* -0.0006 0.0279** -0.0224** -0.0257** 0.0744 

 [0.0123] [0.0059] [0.0136] [0.0069] [0.0132] [0.0088] [0.0103]  

Female labor -0

 

Education 0.0028*** -0.0008 0.0002 0.0005 -0.0019 0.0011 0.0003 -0.0023 

 [0.0009] [0.0006] [0.0005] [0.0007] [0.0014] [0.0009] [0.0006]  

White collar -0.0108 -0.0105 0.0023 -0.0084 0.0008 0.0446** -0.0016 -0.0164 

 [0.0152] [0.0068] [0.0081] [0.0084] [0.0175] [0.0182] [0.0097]  

Workers -0.0012 -0.0012 -0.0064 -0.0031 0.0077 -0.0096 -0.0044 0.0180 

 [0.0104] [0.0057] [0.0055] [0.0061] [0.0113] [0.0086] [0.0063]  

Diseases 0.0072 0.0142*** 0.0059 -0.0024 -0.0031 -0.0036 -0.0054 -0.0128 

 [0.0083] [0.0046] [0.0055] [0.0062] [0.0110] [0.0086] [0.0047]  

Distance 1 -0.0027 0.0027* -0.0001 0.0031 0.0000 -0.0005 0.0000 -0.0025 

 [0.0023] [0.0015] [0.0010] [0.0023] [0.0017] [0.0014] [0.0013]  

Age 0.0008** 0.0002 0.0007*** -0.0001 0.0003 0.0004 -0.0004** -0.0017 

 [0.0003] [0.0002] [0.0002] [0.0002] [0.0003] [0.0003] [0.0002]  
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Table 4.14  (Continued) 

 
 FF FV RG Meat FS OFF PFV OPF 

Bangkok -0.0124 -0.0142*** 0.0262*** 0.0208*** 0.0127 -0.0165* -0.0078 -0.0088 

 [0.0089] [0.0052] [0.0058] [0.0074] [0.0106] [0.0095] [0.0068]  

PDF - - 0.0399 -0.1425*** 0.0054 - -0.2782*** 0.3755 

 - - [0.0813] [0.0383] [0.0844] - [0.0964]  

Constant 0.5727*** 0.1018* 0.6221*** -0.1987*** -0.3702*** 0.1813 0.0786 0.0124 

 [0.1365] [0.0607] [0.0989] [0.0665] [0.1039] [0.1147] [0.0727]  

Chi2 134.99 111.78 428.30 59.88 150.42 69.94 40.28  

Note: *, **, *** Estimates are significant at the 10%, 5% and 1% level, respectively. 
Coefficient of other preserved food group is calculated from the adding-up 
restrictions. Independent variables are multiplied by cumulative distribution 
functions ( )ˆ( ' αizΦ ) as shown in equation 3.3. The model also included the 

probability density function (PDF : ). Numbers in parentheses are 

bootstrap standard errors.  

 Geographic location dummies are statistically significant in expenditure 
share equation of veg , o t   
vege ith d sig g e ar  pre
between households in Bangkok and Chiang Ma nally, ficance level 
o ability density on for t and preserved fruits & vegetables provides 
evidence that it is important to accommodate zero observations in these aggregate 
com
 
 lated based on the formulas provided by Green and 
Alston (1990). Using the estimated coefficients on the logarithm e 
expenditure, own-price and the average budget share, all resulting expenditure and 

ggest that urban households in Bangkok and Chiang Mai tend to spend more on 
nutritious food items with increasing incomes, pointing to a continuous dietary 
diversification. All own-price elasticites are negative, in accord with economic theory. 
As expected, absolute values are lowest for staple food and are significantly higher for 
more expensive food stuffs, especially meat and preserved fruits & vegetables.  

 )ˆ( ' αφ iz

Source: Estimated based on household survey data.  
 

etables rice & glutin
ns. This sug

us rice, mea
ests that ther

i. Additio

 and preserved
e different
 the signi

fruits &
ferences tables, but w ifferent 

f prob functi mea

modities.  

 The elasticities are calcu
 of food at hom

own-price elasticities have the expected sign (Table 4.15). The unconditional 
expenditure elasticities for higher-value foods like fruits, vegetables, meats, fish and 
seafood are higher than the elasticities for rice and glutinous rice. These results 
su
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 formation, the 
ture elasticity for each commodity is estimated to characterize the 

gnit

Commodity Budget 

Within group 

expenditure 

Unconditional 

expenditure 

Uncompensated 

own-price 
Quality 

elasticity*

 As we relied on the use of unit value as a proxy of price in
quality expendi
ma ude of effect of quality.  Following Deaton (1988), unit values are equal to the 
sum of price and quality. The extent to which quality considerations of consumers 
determine demand can be assessed by regressing the logarithm of unit values on the 
logarithm of total expenditure, household characteristics and regional dummies  
(11 districts13) reflecting the differences between clusters in prices. The estimated 
percentage changes in unit values in response to percentage changes in total 
expenditures can be interpreted as quality expenditure elasticity. An insignificant 
quality effect is given for meat, other fresh food and preserved fruits & vegetables. 
However, quality expenditure elasticities are small in magnitude values for other 
commodities. This supports the assumption that aggregate food groups are fairly 
homogeneous in terms of quality. Therefore, unit values are relatively good proxies 
for product prices in our study.  
 

Table 4.15  Demand elasticities for different food categories 

 

Mean 

share elasticity elasticity elasticity 

Fruits 0.20 0.85 0.44 -0.46 0.16 

Vegetables 0.11 1.03 0.54 -0.63 0.09 

Rice & glutinous rice 0.10 0.41 0.21 -0.27 0.08 

Meat 0.08 1.37 0.71 -0.84 -0.01 

Fish & seafood 0.13 1.32 0.69 -0.51 0.20 

Other fresh food 0.17 0.99 0.51 -0.78 0.04 

Preserved F&V 0.05 1.14 0.60 -0.95 0.05 

Other preserved food 0.17 1.04 0.54 -0.37 0.09 

Note: * The estimate regression of unit value is presented in Appendix Table A2. 

Source: Calculated from aggregate demand system estimates based on household survey data 

 

                                                 
13 There are 12 districts in our sample. Chang Pueak district and Nongpakung district are merged as 

they have fewer observations but fairly homogenous geographic location.  
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3.  Disaggregate Demand Analysis (second budgeting stage) 

  

  The previous analyses at the second budgeting stage were initially 

estimated for aggregate food items. In this sub-section, the focus is on fruit and 

vegetable consumption disaggregated by supply chain-related attributes. The new 

form is to integrate fresh fruits and vegetables (FFV) in the same commodity group. 

Then, FFV group is replaced by sub-categories representing different supply chain-

related attributes. As outlined above, in our context four sub-demand systems are 

place of purchase, safety and quality assurances, convenience attribute and source of 

production. The demand parameters for disaggregated commodities for food at home 

group in each sub-demand system are estimated at the second stage, including other 

aggregate food items applying the same process of aggregate demand analysis. The 

required probit results for the Shonkwiler and Yen procedure are presented in 

 A4. Table 4.16 depicts the disaggregate demand estimation for fresh 

 

gnificant at least at 10 percent significance level. However, insignificant parameter 

stimates can be the result of less variation of food prices, particularly for products 

hich are consumed by few households during the survey period. In that sense, 

issing price values are imputed by average weighted market price from each district.  

Appendix Table

fruits & vegetables (FFV) from different supply chain-related attributes. All 

expenditure share equations are significant at least at 10 percent significance level 

according to chi-square test.  

 

  The logarithm terms of per capita food at home expenditure are statistically 

significant for the case of place of purchase, not minimally processed FFV and 

domestic produce  at least at 10 percent significant level. A negative sign indicates 

that if food at home expenditure rises by 10 percent, expenditure share of purchased 

FFV from traditional retailers and not minimally processed FFV tend to decrease by 

0.6 and 0.4 percent, respectively. A positive sign indicates an increasing expenditure 

share on purchased FFV from modern retailers by 0.2 percent when food at home 

expenditure increases by 10 percent.  Most own price coefficients are also statistically

si

e

w

m
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inimally 

FV.  The results are in line with the assumption that better-educated 

e more FFV with additional safety and quality 

attributes. However, for the case of source of production, demand for domestic fresh 

produce is likely to increase with the higher educational level of household head.  

  

  Geographic location dummies are statistically significant in most cases 

except safety and quality indications, purchased FFV from traditional retailers and 

imported produce. However, location dummy variable shows a positive sign for all 

cases of FFV from emerging supply sectors, as we had expected. The result reflects 

the different levels in the development of modern retail sectors in Bangkok and 

Chiang Mai. Bangkok’s food retail sector is much more advanced with respect to the 

density of modern retail outlets. The coefficient of household head’s age has a 

significant positive impact on the share of FFV for almost all supply chain cases 

except modern retailers and formal certifications. Thus, the older household heads 

still purchase FFV from the traditional retailers and use appearance and freshness as 

important criteria. Likewise, demand by older household heads for minimally 

processed FFV and imported FFV are similar in the case of traditional retail outlets.  

 

 

 

 

 

  Besides expenditure levels and prices, household composition variables 

were included to account for the influence of demographic factors.  Household size 

has a statistically negative impact on the expenditure share of purchased FFV from 

traditional supply chain sectors, reflecting the decreasing FFV share of this sector as 

household size increases. It could be explained that in a larger household the share of 

young people and their influence on purchase decisions increase by rather preferring 

FFV with modern supply chain-related attributes. The estimated coefficients for 

educational level of household heads are positive and highly statistically significant 

for purchased FFV of modern retailers, FFV with formal labels and m

processed F

household heads tend to consum



 

 

 

LAIDS estim
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 We further included dummy variables for different attitudes to food in the 

 sign icantly positive impact on the share of FFV from modern retail outlets. 

who carefully c n fresh produce ve a positive and 

lining sha se y the 

ce from traditional retail outlets – perceived as not safe 

e

ation. A

ety

s e
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Household respondents
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Table 4.16  Conditional d
                    attributes 

isaggregate demand system estimates for fresh fruits and vegetables from different supply chain-related 

hase on te  
 

Place of purc Safety & quality indicati Convenience attribu Source of production
Variables 

retailers 
ern 
lers indictors 

al 
rs P P   

Traditional Mod
retai

Informal mFor
indicato Non-M M Domestic Import

FAH expenditure (log) -0.0573*** 170** 067 7 **  0.0 -0.0 0.003 -0.0436* 0.0162 -0.0339** 0.0045 
 [0.0160] 075] 07] 32]    

-traditional FFV (log 0*** 025 *** 1** *** 9   
172] 155] 64] 96] 33] 6]   

value FFV (log .001 040 42** 14  **   
058] 092] 021] 056] .0109] .0132]   

.0088 071 .0124** -0.0026 .0075 .0051 
058] 095] [0.0059] .0071] .0062] .0055] [0 67] [0.0 76] 

 056 94 0.0038 .0143 .0109* ** 0 002 0.0006 
65] 91] 0.0058] .0107] 60] ] [0 063] [0.0063] 

) 26*** 003 11*** 31 25* 5***  -0.0050 
072] 072] 079] 65] 69] 0]   

F (log) .0101 011 064 0.0086 58 1  
100] 088] 140] 67] 02] 3]   
037 0030 00 15 01 1  
048] 050] 44] 23] 48] 3]   

Price-OPF (log) 02 02 *** 43 ** 4   
 24] 09] 08] 43]  5]   

og) 75*** .0030 7*** 1 -0 5*** 65 **  
 

 
  
Femal - 0.0039 0.0248 

 - [0.0119] [0.0278] 

 [0.0
0

 [0.01  [0.00  [0.0123] [0.0109] [0.0157] [0.0043]
Price
 

) 0.072
0

-0. 0.0883  -0.019 0.0589 -0.003 0.0878*** -0.0074
[0.  [0.0

0
 [0.01  [0.00

0
 [0.01

-0.004
[0.010
0 321

[0.0163]
8

[0.0069]
0.0131*Price-High 

 
) -0 -0. -0.00

 [0.0
 0.0

[0.0
.0 -0.001

[0.0  [0.0 [0 [0 [0.0017]
-0 091 

[0.0073]
-0.0 62 Price-RG (log) 

 
-0 -0.0 -0 -0 -0 .0 0
[0.0  [0.0 [0 [0

0
[0 .00 0

Price-Meat (log)
 

-0.0
00

 0.00
 [0.00

- 0  -0.0132
 3

.0

.0[0.
2

[ [0  [0.00 [0.006
 -0.018Price-FS (log

 
-0.0 0.0 -0.03

 [0.0
0.00

[0.00
-0.01
[0.00

 -0.0340***
[0.0  [0.0 [0.006

1
[0.0070]

5
[0.0042]

Price-OF
 

-0 0.0 0.0
 [0.0

-0.01 0.00 -0.013 0.0052 
[0.0  [0.0

0.
 [0.00

-0.00
 [0.01

-0.0
[0.009
0.003

[0.0147] [0.0065]
Price-PFV (log) 
 

-0.0
[0.0

0.00 -0.0003 0.0016 
 [0.0  [0.00  [0.00  [0.00 [0.004

 4
[0.0044] [0.0034]

-0.02
01

-0.00
1

-0.0432 -0.00  -0.0290*
 97]

0.00 -0.0294** -0.0019
[0.0051][0.

7
 [0.0

-0
 [0.01

-0.029
 [0.00

0.00
[0.00
.060

[0.010
-0.01

[0.0137]
-0.0788*Size (l -0.0 0.0020

] [0.0161] [0.0085] [0.0106] [0.0034] [0.0122] [0.0117] [0.0148] [0.0048
Education years -0.0023* 0.0057*** 0.0001 0.0038* -0.0006 0.0025** 0.0023** 0.0016

[0.0014] [0.0022] [0.0012] [0.0020] [0.0013] [0.0012] [0.0011] [0.0021]
e labor -0.0103 0.0040 - - - 

 [0.0136] [0.0230] - - -
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  ntinued) 

 

r e  & y indication C

(Co

Place of pu chas Safety  qualit  onvenience attribute Source of production 
Variab ra de

retailers 
m
or

For
indicators Non

les T ditio
retailers 

nal Mo rn In
in

for
dict

al 
s 

mal 
- MP MP Domestic Import 

Bangkok 6*** 0.0065 .0040 0.02  -0.04   -0.036  -0 61 18*** 0.0315*** -0.0713*** 0.0125
 [0.0133] [0.0275] [0.0133] [0.03 [0.0
Ag .0008** 0.0002 0.0011** -0.0  0.0  
 [0.  7] .000 [0.00 [0.0

-0 37 0. 3 .00 00Distance 2 
[0.0027] [0.0054] [0.0022] [0.00

Numb of m  0.0033 -0.0140* - - -
 [0.0047] [0.0077] - - -
Attitude 1 an 0.08 - 0.0232*
 [0.0111] [0.0248] - - [0.0126]
White collar -0.0099 -0.0415 0.0161 -0.0 -0.0172
 [0.0211] [0.0368] [0.0172] [0.04 [0.0175]
Workers 0.0108 -0.0159 0.018 -0.06 0.0021
 [0.  5] [0.013 [0.03 [0.0141]
Probability functio -0.204 1 -0.032 0.0483 -0.1705*
 [0.0904] [0.0950] [0.05 .0743] [0.0786]
Constant 0.9992*** -0.1304*** 0.3613*** -0.0435 0.7038**  
 [0.1656] [0.0489] [0.1026] .0272] [0.1356]
Chi2 135.09 110.80 101.3 50.8 9.89

118] [0.0109] [0.0115] [0.0182] 
005 0.0006* 0.0009*** 0.0019***
004] [0.0004] [0.0003] [0.0006] 
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  The disaggregate demand elasticities with respect to continuous variables 

are presented in Table 4.17. All point estimates of conditional expenditure elasticities 

indicate a 1.0 percent increase in food at home expenditures, implying there will be a 

huge increase in demand for FFV from emerging modern supply sectors. The 

estimated unconditional expenditure (income) elasticities for each disaggregated item 

are calculated by corresponding conditional expenditure elasticity of disaggregate 

FFV multiplied by food at home expenditure elasticity at the first budgeting stage 

(0.52). All income elasticities are smaller than one, indicating that they are normal 

goods. The demand responsiveness in respect to income among the different supply 

chain-related attributes are in the expected range. Income elasticities for FFV from 

merging supply sectors are higher than those from traditional ones, suggesting a e

substantial improvement in safety and quality of fruit & vegetable consumption as 

household income increases.  

 

Table 4.17  Disaggregate demand elasticity for fresh fruits and vegetables from 

different supply chain-related attributes 

 

Supply chains  
related attributes 

Mean 
Budget 
share 

Within group 
expenditure 

elasticity 

Unconditional 
expenditure 

elasticity 

Uncompensate
d own-price 

elasticity 

Within 
group 

education 
elasticity 

Place of purchase      

Traditional retailers 0.25 0.77 0.40 -0
Modern retailers 0.05 1.35 0.70 -1

.65 -0.09 

.10 1.19 

      

Safety & Quality       

Informa ndl i icators 0.23 0.97 0.51 -0.61 0.01 

Formal indicators 0.02 1.18 0.61 -0.94 1.83 
      
Convenience attribute      
Not minimally 
processed 0.14 0.70 0.36 -0.55 -0.04 

Minimally processed 0.16 1.10 0.57 -0.81 0.16 
      
Source of production      
Domestic 0.26 0.87 0.45 -0.63 0.09 
Import 0.02 1.23 0.64 -0.35 0.82 

Source: Estimated based on household survey data. 
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  The conditional own-price elasticity of FFV from modern retail outlets is 

reater than one and almost elastic for FFV with safety labels and minimally 

processed FFV. Between traditional and non-traditional FFV, consumers react more 

sensitively to price changes for purchased FFV from modern retailers, minimally 

processed FFV and FFV with formal indication. Nonetheless, the absolute value of 

price responsiveness for imported FFV (as well as domestic ones) is quite low 

compared to other high-value attributes. It could be explained by the penetration of 

Chinese fresh products into the domestic market, which has lowered the prices of 

fresh produce. Free trade agreements and market liberalization have had broad 

impacts on consumers’ behavior.  

 

  The level of educational attainment of household respondents influences 

demand for FFV from emerging supply chain sectors. The education elaticities are 

calculated for each attribute using the estimated coefficients and mean budget shares, 

yielding some very interesting insights. The education elasticities indicate that 

education significantly influences demand for FFV from modern retail outlets, FFV 

with formal indications and minimally processed FFV. Education has an influence on 

the lifestyle of consumers and thus would induce a change in consumers’ preferences. 

This result is much in line with the conclusion that the improving education standard 

in Thailand has impacted on the awareness of food safety and quality as in more 

highly developed countries (Kanlayanarat and McGlamon, 2003). 

 

  The estimated disaggregate demand elasticities based on significant effects 

of continuous variables are further used to calculate demand growth factors in order to 

project the quantity demand of FFV over the next ten years from the time of this 

study. Special product attributes are considered in making the demand projection, 

namely, purchased FFV from modern retail outlets, minimally processed FFV, FFV 

with formal indications, domestic and imported fresh produces. In our context, the 

growth in urban consumption of FFV from different supply chain-related attributes is 

driven by income, education years of household head and own-price, demonstrated as 

follows: 

g
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(4 POPGGPOPGG pricepedueduincI +++−= )ˆ*()ˆ*()]ˆ(*[ εεε ,  i = 1, 2,…5 

 

 where iĜ denotes growth of fresh fruits and vegetables demand from different 

supply sectors (i = 1, 2,….,5)  

 I

.1) i

ε , eduε and pε are demand elasticities with respect to income, education and 

own-price, respectively.  

 incĜ eduĜ and priceĜ are growth of real income, education years and price 

 POP is growth of population growth.  

 

  The growth of Gross Domestic Product (GDP) is used as a proxy of growth 

rate for real income, while the change in price is based on the annual price dataset for 

major types of fruits & vegetables sold in the biggest wholesale market in Bangkok, 

“Talad Thai”. In order to estimate the differences in consumption patterns by different 

economic situations, we set the growth rate into 3 scenarios with changes in income 

and price. Scenario A presents a normal situation, assuming that GDP will grow by 8 

percent and price will increase by 6 percent. Scenario B is economic recession with 

only a 4 percent growth in GDP and a 9 percent increase in price. Scenario C is a 

rather high economic growth with a 12 percent growth in GDP and 12 percent rise in 

price.  To eliminate the impact of population growth on the increase of GDP, we 

clude this variable into the growth demand factor model. The forecast of population 

trend from National Economic and Social Development Board year 2007 shows an 

expansion of 0.82 percent during the year of projection (Kongrith, 2009). Based on 

olicy of the Office of Education of the Council for Education Attainment of Thai 

opulation, an increase of years in education by 2.9 percent will be expected.14 

ccording to our household survey data, the average years of educational attainment 

ould increase from 10.2 in 2007 to an average level of around 12.8 in 2017. A 

rowth rate of FFV demand from different supply chain-related attributes is presented 

 Table 4.18. It will be used for the next estimation to project the FFV demand trend.  
                                              

in

p

P

A

w

g

in
   

 The expected years of schooling for Thai population as a whole are 10 and 13 years in 2011 and 

026, respectively. The average year of educational attainment of Thai population in 2005 is 8.52 

f Education Council: www.onec.go.th

14

2

years. (Office o  ). Retrieved September, 2009. 
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or 

 over the next ten years from different 

ceteris paribus-. The purchased quantities of FFV from modern retail 

outlets is expected ease from 29 kilograms to 65 kilograms in a normal 

economic growth,  to 50 kilograms in a recession, and 102 kilograms per c ta per 

y onomic growth scenario. In the case of FFV with formal ind cators, 

t e three-fold to r

a projected quantity de nd for m lly 

p  a declining demand s per  per 

year in an economic recession. However, it slightly increases to 108 and 115 

kilograms per capita per year in norm th my, 

respectively. This phenomenon is also obser estic origin. This 

c cted demand fo  products  is driven

own-prices  when the economy is  or slow-growth. Overall, the 

projected quantity demand for FFV from em

 

household head or purchase decision m ay 

resem FV demands; both will grow in the medium or 

n areas of Thailand.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  The demand growth factors are used to calculate the purchased quantity f

FFV from different supply related attributes

scenarios–

 to slightly incr

api

ear in a high ec i

he demand is likely to increas each 37 kilograms per capita per year in 

 high economic growth situation. The ma inima

rocessed FFV shows from 104 to 69 kilogram capita

al growth and high-grow econo

ved for FFV of dom

ould be related to the proje r those , which  more by 

 especially in recession

erging supply chain-related attributes is 

likely to increase when household income increases and the educational level of

aker is higher. Therefore, the trend m

ble that for specific quality F

long-run period in the urba
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Table 4.18  Growth assumptions used to project high-value fresh fruits and 

              vegetables 

Scenarios 

      

 

Items 
A B 

 

082 

04 

09 

23 

C 

owth Factors 

opulation growth 

ncome growth 

wn-price 

ducation yea 0.02 0

 

0.0082 

0.12 

0.12 

0.023 

Gr

   P

   I

   O

   E r 

 

.0080 2 

0.08

0.06

 

 

3 

0.0

0.

0.

0.

Gr

   F

   F

   M

   D

   I

owth of FV d nd p

FV from modern reta * 

FV with formal i

inimally processed FFV 

omestic FFV

mported FFV 

0.004 

0.005 

0.052 

.

-0.

0.0

 

0.14 

0.15 

0.01 

0.026 

0.083 

ema er annum 

ilers

ationdic ns* 

 

 

0.09 

0.09 

 

06 

07 

043 

032 

16 

0

0.

-0.

Not

 

 

e: Growth fa e tw  according to 

insignificance level of own-price variable in sub-demand mation 

(Table 4.1

ctor

6). 

 of own-price is not applied for thes o categ

 sys

ories

tem esti
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  The projection of fresh fruits and vegetab

chains-related attributes 

FFV from  

dern retailers 

FFV with  

formal indicatio

les (kilogram per capita per an l) un r different growth assumptions b u y

 

Year Mo ns Minimally processed FFV Domestic FFV Imported FF

nua de y s

V 

ppl  

Scenario A C A B C A B C A B   B C A B   C

2007 28 10 3.6 03.6 198.0 198.0 198.0 8.3 8.3 3 .6 28.6 28.6 10.6 10.6 .6 103.6 10  1 8.

2008 31 12 104.0 .1 04.6 199.0 191.7 203.1 8.7 8.4 0 

2009 33 14 104.4 94.9 1  199.9 185.5 208.3 9.2 8.5 7 

2010 36.6 33 16 104.9 90.8 1  200.9 179.5 213.6 9.6 8.7 5 

2011 39.7 35 18 105.3 86.9 8 201.8 173.8 219.1 10.1 8.8 4 

2012 43.2 37 21.1 .2 08.9 202.8 168.2 224.7 10.7 8.9 3 

2013 46.9 40 24.2 106.2 79.6 10.0 203.8 162.8 230.4 11.2 9.1 4 

2014 50.9 42 27.7 106.6 76.2 111.1 204.7 157.6 236.3 11.8 9.2 5 

2015 55.2 44 31.8 107.1 72.9 112.3 205.7 152.5 242.3 12.4 9.4 .7 

2016 60.0 47 36.5 107.5 69.8 13.4 206.7 147.6 248.5 13.1 9.5 17.0 

2017 65.1 50 41.9  207.7 142.9 254.9 13.7 9.7 18.4 

.0 30.2 32.5 11.6 11.3 

.7 32.0 36.9 12.7 12.1 

.8 41.9 13.9 13.0 

.8 47.6 15.2 13.9 

.9 54.1 16.6 14.8 

.1 61.4 18.2 15.9 

.4 69.8 19.9 17.0 

.8 79.3 21.8 18.2 

.4 90.1 23.8 19.4 

.2 102.3 26.1 20.8 

.2 

.0 

.0 

.4 

99  1 9.

9.

10.

11.

12.

13.

14.

15

05.7

06.7

07. 1

 1

 1

105.7 83

 1

 1108.0 66.8 14.5

Note: Scenario A, B an mal growth, recession e c and growing economic, respectively.  

Source: Estimated base  assumption growth rates.  
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Consumers’ valuation and determinant factors 

 

 1. Contingent Valuation Method (CVM)  

  

  CVM concentrates the valuation under a particular scenario or single 

attribute changes. In this study, the “pesticide safe32” attribute is considered to be an 

proved quality of cabbage and NamDokMai mango. As explained earlier, 

with two-

unds of yes/no questions presented in sequence, with a series of price bid levels. 

The outcomes are expressed into four intervals (Table 4.20).  

 

Table 4.20  Percentage of four response groups as obtained by two sequential bids 

 

Cabbage NamDokMai mango 

im

household head and/or household primary food purchaser was confronted 

ro

Category 

Household Percentage Household Percentage 

Yes/Yes 258 51.6 174 34.8 

Yes/No 136 27.2 88 17.6 

No/No 59 11.8 130 26.0 

No/Yes 47 9.4 108 21.6 

Source: Based on household survey data 

  

  The lower-bound and upper-bound values of WTP were generated for each 

household to prepare the input data for interval-censored model. Here some values are 

presented by the natural lower bound of zero WTP or infinity value at the upper 

bound for the last interval. To obtain information on interval data distribution, we 

separated histograms for lower-bound and upper-bound values from WTP data for 

cabbage and NamDokMai mango (Figure 4.1 and Figure 4.2). The histograms show 

an almost normal distribution of WTP values for both products, following the interval 

regression model assumption.  

                                                 
32 Fruits and vegetables are produced by a reduction in pesticide use through the practice of integrated 

pest management (IPM). The level of pesticide residues therefore is below the Maximum Residue 

Limit (MRL) meaning products are safe enough for consumption.  (Vanit-Anunchai and Schmidt, 

2004) 
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Figure 4.1  Distribution of lower and upper values willingness to pay for cabbage 
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Figure 4.2  Distribution of  upper values willingness  NamDokMai mango 

 

 The determinants of consumers’ p

 

  unknown P model are ted by maximizing a 

log-likelihood function of the four possibl es of the empirical 

model presenting in equation 3.24. The estimated coefficient can be directly 

interpreted as marginal s of the explanatory variables on WTP. Selected 

household characteristics and appropriate controlling variables are included in the 

estimated model to analyze their impact on WTP besides the interval censored data. 

Both models are statistically significant by the Chi-square test. It suggests the model’s 

e attribute (Table 4.21). Total per 

capita household expenditure is statistically significant at least at 10 percent 

significant level for both fresh products. Each additional thousand baht of expenditure 

increases WTP by 0.0154 and 0.0383 baht per kilogram for pesticide safe cabbage 

and NamDokMai mango, respectively. The household size and female household 

lower and  to pay for

 reference  

 The parameters in the WT  estima

e probability outcom

effect

capability to explain WTP variation of pesticide saf
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heads have a significantly positive effect on WTP for pesticide safe products. A 

general impact of the mass media is captured by the number of media (such as 

television, radio, internet and newspapers) used by households to assess the 

information on food safety and quality and health issues.   It is positively related to 

the size of premium that consumers are willing to pay for pesticide-safe cabbage and 

NamDokMai mango. Consumers who agreed to the statement that higher prices relate 

to higher quality of products (attitude 3) have a higher WTP for safe vegetable.  

 

Table 4.21  The estimation results of WTP model and mean WTP 

Variab s Standard error Mango Standard error 

 
le Cabbage 

Expenditurea 0.0154* 0.0090 0.0383*** 0.0119 

White c llo ar 6.4073** 2.6439 2.7647 3.3685 

Housewife 5.2678*** 1.8930 5.8281** 2.3862 

Size (log) 5.4335*** 1.7013 5.2795** 2.1748 

Age 0.1330** 0.0597 - - 

Gender  4.5957** 1.9221 7.5695*** 2.5338 

Media 1.3798** 0.6300 1.8907** 0.7987 

Attitude 3 3.0929* 1.7739 - - 

First Bid 0.1015*** 0.0317 0.0661* 0.0394 

Normal price 2.4504*** 0.8161 1.4836*** 0.2428 

Constant -39.0329** 17.0262 -19.5925** 9.5409 

Log likelihood -663.29  -691.15  

Chi2 61.30  75.42  

Mean WTP 47.3  62.0  

Mean WTP (less 

starting point bias) 
38.7  56.0  

Note: Estimated based on household survey data. *, **, *** Estimates are significant 

at the 10%, 5% and 1% level, respectively. a Expenditure is included in the 

WTP model in the unit of thousand baht.  

Source: Estimated based on household survey data. 
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  To account for a possible starting point bias in the CVM analysis, the first 

price bid is included in the interval-regression model. It is statistically significant in 

both models, indicating a starting point bias. Additionally, to take unobserved quality 

preferences into account, normally paid cabbage and NamDokMai mango price are 

also included in the WTP model as an instrument variable33 to avoid an endogeneity 

problem caused by a correlation with the error term. The results show that these 

variables are statistically significant for both fresh products, indicating heterogeneous 

price difference from quality indicators and location for cabbage and NamDokMai 

mango, respectively.  

 

  Mean Willingness to Pay 

 

  Based on the estimated parameters from both WTP models, mean WTP are 

calculated as given in equation 2.55 for pesticide safe products. The mean WTP of 

pesticide safe cabbage and NamDokMai mango are 47.3 and 62.3 baht per kilogram, 

spectively. By controlling the starting point bias, mean WTP is reduced to 38.7 and 

between WTP 

f cabbage and NamDokMai mango is positive with 0.51, and highly significant. The 

positive r onfirms that consumer

residues in cabbage also have a pos for safe . 

However, th ean WT pared to average current m

91 and 66 percent for cabbage and mDokMa ngo, respectively. WTP of 

pesticide safe cabbage is higher compared to pes -safe NamDo  mango, 

indicating that consumers are more concerned with accumulated p sticide in 

vegetables than in fruits. Thai consum ometimes prefer to eat raw cabbage leaves 

as part of the m ai m  

consumption. In that sense, a higher consumers’ concern may exist for cabbage.  

 

re

56 baht per kilogram for these pesticide safe products. The correlation 

o

elationship c s having concerns about pesticide 

itive WTP pesticide- NamDokMai mango

e percentage of m P com arket price is 

 Na i ma

ticide kMai

e

ers s

ain course, while for NamDokM ango the peel is removed before

                                                 
33 The calculation of conventional price instrument; P 00 β += dummyIVPdummy 101

ˆˆ)( βββ +=→ .  

afety and quality assurance dummies are used to predict the price for cabbage, while location 

dummies are used to predict prices for NamDokMai mango. 

 

S
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  Additionally, we segmented the WTP data according to location, 

l of household head and purchased criteria (Table 4.22). By location, 

e est a

a similar range for safe NamDokMai mango. As mentioned 

bove, different ways of preparing cabbage and NamDokMai mango could be a 

y exist that influence the purchase decision of 

amDokMai mango such as product appearance. 

educational leve

th im ted WTP are separately calculated for Bangkok and Chiang Mai. The 

estimated results show the same range for safe cabbage, but a slightly higher WTP for 

NamDokMai mango among consumers in Bangkok.  As to educational level, we 

classified household head education into 2 subgroups, namely, undergraduate and 

bachelor degree or higher. As hypothesized, the average WTP for both safety products 

increases with increasing level of education. Lastly, household heads were asked 

open-ended questions concerning criteria for their purchase decisions. “Safety from 

pesticide and synthetic chemicals” has been used as a criterion by 216 households in 

our sample. The average WTP for safe cabbage notably differs between “use” and 

“non-use”, but is in 

a

reason. Moreover, other criteria ma

N

 

Table 4.22  Comparison of mean WTP among different segmentations 

 

Mean Willingness to pay (baht/kilogram)Segmentation Number of 

households Cabbage NamDokMai Mango 

Whole sample 500 38.7 56.0 

Province 

   Bangkok 

   Chiang Mai 

 

300 

200 

 

37.4 

36.8 

 

60.0 

52.4 

Educational level 

   Undergradua

   

te  

   Bachelor degree or above 

364 

136 

38.7 

46.5 

55.2 

60.0 

Safety criteria for purchased decision 

    Use 

    Non-use 

 

216 

284 

 

41.5 

35.6 

 

55.8 

55.3 

Note: All willingness to pay is already reduced the starting point bias.  

Source: Estimated based on household survey data 
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 2. Choice Experiment 

  

  Results of the Contingent Valuation Method highlight urban households’ 

erception to prevent potential risks of pesticide residue exposure in fresh fruits and 

 

ttract the interest of consumers. Knowledge of preferences of a certain product 

attribute would be of additional inform local produce ub-

section is to compare consumer s and m inal willingness to pay (MWTP) 

f ected attributes of cabba mDokMai mango by applying the Choice 

Experiment (CE) approach. Selected important attributes of cabbage are chem

residue, certificate and price; fo Mai appearance of products was an 

additional attribute.  

 

 ls 

 

  Household heads were confronted with 5 and 7 choice sets of cabbage and 

ing three alternatives in each choice set in the 

ose the most preferred alternative with a 

 attribute levels. However, some household heads chose only status 

the results shown in Table 4.23 for two selected fresh products. The entire model and 

p

vegetables. In reality, product differentiation is achieved by several attributes to

a

ation for rs. The aim of this s

 preference arg

or sel ge and Na

ical 

r NamDok mango, 

 Estimated mode

NamDokMai mango, contain

experiment survey. They were asked to cho

combination of

quo for all choice sets. Burton et al. (2001) warned that including such choices in the 

analyses would lead to biased estimation, a form of protest vote. Therefore, seven 

households were excluded in the estimation of cabbage, while one was excluded in 

the estimation of NamDokMai mango. In total, a final dataset of 7,395 observations 

(493 households) and 10,479 observations (499 households) were used in the 

estimations.  

 

 The estimation of choice data started with a basic Conditional Logit model 

(equation 3.25) implicitly assuming that preference structure is homogeneous for 

respondents. Moreover, choice is conformed to the Independence from Irrelevant 

Alternatives Assumption (IIA) and all errors show similar small scale parameters. 

This basic model depends on the differences among alternative characteristics, with 
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most coefficients are highly significant and exhibiting the expected signs. The pseudo 

R2 of 0.2865 and 0.2448 for cabbage and mango as well as Chi-square statistics 

dicate a reasonably good fit of the models. in

 

Table 4.23  Conditinal Logit Model estimation for cabbage and NamDokMai mango 

 
Cabbage NamDoKMai Mango 

Variable 
Coefficient SE Coefficient SE 

Price -0.0566*** [0.0034] -0.0409*** [0.0023] 

Alternative Specific Constant 0.7858*** [0.2249] -0.9537*** [0.1190] 

Safety 1.0925*** [0.0723] 0.1701*** [0.0519] 

Organic 0.7914*** [0.0726] 0.007 [0.0406] 

Certificate 0.4451*** [0.0304] 0.2716*** [0.0236] 

Appearance - - 0.5769*** [0.0272] 

Log likelihood at convergence -1932.28 -2898.06 

LR chi2 1551.6 1878.78 

Number of observations 7,395 (493 households) 10,479 (499 households) 

Pseudo R2 0.2865 0.2448 

Note: SE is the standard error. 

odel 

Source: Calculated from field survey data.  

  

  The Independence of Irrelevant Alternative (IIA) property was considered 

by applying an approach developed by Hausman and MaFadden (1984). If the IIA 

assumption holds, the ratio of choice probabilities of first and second alternatives does 

not depend on the inclusion or exclusion of status quo. The results indicate that 

omitting one alternative has an influence on the probability that respondents choose 

other ones. We can reject the null hypothesis that the coefficient difference is not 

systematic, interpreted as the violation of IIA property. In that case, more complex 

choice model options are required to acknowledge this assumption, i.e. Nested Logit 

model and Mixed Logit model (Random Parameters Logit model). A Nested Logit 

model loses the IIA assumption by allowing a correlation of unobserved factors, 

whereas a Mixed Logit model is similar to a Conditional Logit model moreover 

allowing parameter estimation to vary across individuals. The Mixed Logit m
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fully releases the IIA assumption. Therefore, it can be used to modify the 

eterogeneity preferences among consumers.  

 

  As a consequence, we adopted the  Logi equatio  for 

this study. All attributes, except cost, were estimated as random parame

parameters were specified to be independently normal distributed with 50 random 

d d L l sp s w feren .e. 

the “basic model without inter rms” odel with interaction terms” are 

presented in Table 4.24 for cabbage and Na  ma ctive on 

the determinants of consumers’ preference  by alysis, jor 

household’ characteristic were chosen: household income and years of education of 

h head. These intera the e S onsta as 

t ey cannot be entered in the autonomously.  All coefficient signs of both 

models (with and without interaction terms) for cabbage and NamDokM re 

intuitively plausible. The negative sign of ASC indicates that consumers in  do 

not prefer status quo for cabbage and NamDokM  mango. 

 

  Additionally, the conve l level is used as a baseline by keeping the 

pr ated parameters indicate how much an individual’s utility 

i h an rise it. ive s es 

for both products imply that a price increase would reduce the probability of choosing 

improved quality in the choic stion ositiv of attribute levels 

indicate a preference of urban households for improved quality attributes, except for 

organic yellow mango estimat  estim ndard ns of nts 

for all attribute levels are statistically significant, indicating the heterogeneity 

preferences among households ov r attribu Likewi

higher income would more likely hoose im  quality vels inste tus 

quo, as indicated by the negative signs of  ter th fre cts. 

T ings can be support he res CVM. ucatio  of 

ariable 

is not statistically significant for both cabbage and NamDokMai mango models.  

h

 Mixed t model ( n 3.29)

ters. All 

raws. Results of the Mixe ogit mode ecification ith two dif t models i

action te  and “m

mDokMai ngo, respe ly. Based 

revealed CVM an  two ma

ousehold cted with  Alternativ pecific C nt (ASC) 

h  model 

ai mango a

 general

ai

ntiona
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Table 4.24  Mixed Logit Model estimation for cabbage and NamDokMai mango 

 
Basic Models With interaction terms 

Variable 
Cabbage Mango Cabbage Mango 

Mean Effects     

Price -0.1201*** -0.0726*** -0.1197*** -0.0729*** 

[0.0071] [0.0041] [0.0071] [0.0041] 

ative ** -2.8487*** -0.9140** -2.4933*** 

[0.3312] [0.2952] [0.4506] [0.4158] 

Safety 1.4543*** 0.3166*** 1.4332*** 0.3115*** 

 [0.1054] [0.0748] [0.1060] [0.0744] 

Organic 1.1434*** -0.022 1.1347*** -0.0215 

 [0.1140] [0.0566] [0.1125] [0.0562] 

Certificate 0.8520*** 0.4210*** 0.8440*** 0.4159*** 

 [0.0604] [0.0431] [0.0599] [0.0431] 

Appearance - 0.8787*** - 0.8749*** 

 - [0.0609] - [0.0610] 

ASC * Household income - - -0.0000*** -0.0000*** 

 - - [0.0000] [0.0000] 

ASC* Education years - - 0.0511 0.0426 

- [0.0315] [0.0367] 

nstant 2.1765*** 3.1188*** 2.1841*** 3.1582*** 

 [0.2655] [0.2421] [0.2692] [0.2575] 

ety -0.4747*** -0.4701*** -0.4311*** -0.4662*** 

 [0 [0 [0.1  

*** 0.309 1.5007*** .2844** 

 95] [0.1076] [0.1332] [0.1200] 

** 0.560 0.5979*** .5420*** 

.0756] [0.0551  [0.0771] [0.0536] 

 

 ] 

Log li  

 

Altern  Specific Constant -0.8454

 

 - 

Standard Deviation Effects     

Alternative Specific Co

Saf

.1417] .1070] 553] [0.1112]

Organic 1.5292 6*** 0

[0.12

Certificate 0.6211* 7*** 0

 [0 ]

Appearance - 0.9540*** - 0.9266***

- [0.0662] - [0.0657

kelihood at convergence -1669.64 -2351.5824 -1665.37 -2341.83

LR chi2(5) 525.27 1092.96 510.36 1054.69 

Note: ASC denotes Alternative Specific Constant. Numbers in parentheses are 

standard errors.  

Source: Calculated from field survey data.  
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  In comparing the two models, the log likelihood of convergence among the 

models with interaction terms do not significantly differ compared to the basic model. 

Both produce results that are similar in terms of magnitude, sign and significant levels 

of coefficient. In this context, the basic Mixed Logit model was employed for the 

estimation of part-worth. 

 

  Estimates of part-worth 

 

  The part-worth value reflects the relative importance for consumers to 

trade-off their willingness to pay on each of the non-monetary attributes. In a simple 

linear model of indirect utility function, the implicit price or part-worth-ceteris 

paribus- is calculated as a negative ratio of attribute level coefficient to the estimated 

price coefficient. Each of these ratios expresses Marginal Willingness to Pay (MWTP) 

for a discrete change in an attribute level. Moreover, implicit price of the base level is 

a negative sum of implicit prices of the other levels (Roessler et al., 2008). Based on 

the estimated results from basic Mixed Logit model in Table 4.24, marginal WTP is 

computed in comparison to base level as depicted in Table 4.25.  

 

Table 4.25  Implicit prices of each attribute level for cabbage and NamDokMai 

                    mango 

 
Attribute Level Cabbage NamDokMai mango 

Safety 12.11 4.36 Chemical Residue 

Organic 9.52 -0.30*

Certificate Certificate 7.09 5.80 

Appearance Good  12.10 

Note: The implicit price of each attribute level is calculated, as status quo of each 

attribute level as a base reference. * The coefficient of organic level is not 

significant for the estimation models of NamDokMai mango (Table 4.24).  

Source: Estimated based on household survey data. 
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  As to additional WTP  consumers would be willing to 

pay 12 baht per kilogram more for safe cabbage than the conventional product. From 

the magnitud Chiang Mai 

place a high priority on safe cabbage. Meanwhile, the marginal willingness to pay for 

safe mango is low, contrary to our expectation.  One possible reason is consumers pay 

earance attribute. Appearance, especially of fruits like ripe 

ango, would likely trump other attributes. 

for attribute level,

e value of attribute levels, urban households in Bangkok and 

more concern to the app

m

 

  However, the evaluated marginal willingness to pay from the NamDokMai 

mango model estimation can be still used to learn about consumers’ preferences by 

considering their relative magnitudes. The good appearance attribute level is the most 

important criterion for purchasing NamDokMai mango, with a marginal willingness 

to pay value of about 12 baht per kilogram. Furthermore, the lowest marginal 

willingness to pay for organic attribute can be observed in both fresh products. The 

likely explanation is that demand for organic products is still confined to a niche 

group of consumers such as purchasers in green food shops. Thus this attribute may 

not have been reflected with high willingness to pay in the sample households. 

Certificate indications which are used to inform consumers about safety and quality 

attributes show a significant positive marginal WTP for both fresh produces, with 

values of 12-14 baht per kilogram, with “no certification” as a reference.  

 

 



 

CHAPTER V 

 

CONCLUSIONS AND RECOMMENDATIONS 
 

Conclusions 

 

 In light of the transformation happening in the food sector, an understanding 

of consumer food demand, elasticities, and consumers’ valuation and their underlying 

determinants are important prerequisite to designing food and agriculture policies. It 

would enable the food sect

consum

or as a whole to respond effectively to changes in 

er behavior and meet targeted demand. Policy and strategies would benefit 

 m

urban population. This study fills these research gaps by 

ating dem

from ore precise projections of future trends. Previous studies on food demand in 

Thailand took only a partial look at certain foods or food groups, such as rice, fish and 

seafood. For fresh horticultural produce, recent demand analyses have been carried 

out in the aggregate way, which does not show the necessary degree of details. 

Additionally, descriptive statistics, single-equation econometric models or the limited 

application of restrictive Engel formulations, which these studies employed, are not 

fully consistent with economic theory. Safety and quality of fresh produce have been 

studied only through consumers’ willingness to pay for certain attributes or through 

the assessment of consumers’ attitudes. Most of the data were collected by purchasers 

at specialized retail outlets. As such, the results of the studies can not be considered as 

representative of the wider 

estim and elasticities for the entire food bundle and disaggregating demand 

elasticities for fresh fruits and vegetables from different supply chain-related 

attributes. In addition, consumers’ willingness to pay for certain safety and quality 

attributes was estimated and the underlying determinants of consumers’ preferences 

were identified and described.  

  

 All estimations are based on data obtained through a comprehensive survey of 

households in urban areas in Bangkok and Chiang Mai, Thailand. In the absence of 

recent census data, a multi-stage sampling design was applied to obtain a 

representative sample of 500 households, 300 in Bangkok and 200 in Chiang Mai. 
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The field survey was conducted from April to July 2007, by interviewing the primary 

household food purchasers and household heads. Household respondents were asked 

information on the following: on consumption expenditures of all food and non-food 

items; location of stores or retail outlets where the goods were purchased; purchase of 

minimally processed fresh products; safety and quality indications; origin of products 

(i.e. where they were produced); prices and purchased quantities; and certain 

characteristics of the household. Furthermore, Contingent Valuation and Choice 

experiment questions were presented to the respondents, by asking them to put a value 

on a product with the specific attribute and to choose the most preferred option, 

respectively.  

 

 The approximated linear form of the Almost Ideal Demand System (LAIDS) 

with two-stage budgeting was employed to estimate the demand elasticities of a 

basket of food items at home food under weakly separable preference assumption. To 

account for the problem of censored data, the Shonkwiler and Yen approach was 

pplied. Demand elasticity results have plausible orders of magnitude. The derived 

food a

a

t home expenditure elasticity is inelastic among urban households. The 

expenditure elasticities for aggregate food items mask some important heterogeneity 

existing among different group. The demand for high-value food such as fruits, 

vegetables and meat in urban Thailand rises more with increasing incomes than the 

demand for staples. Households are more price responsiveness with respect to high 

value foodstuffs.  

 

 The study further analyzed the demand patterns for fresh fruits and vegetables, 

with a special focus on different supply chain-related attributes. The same procedure 

of estimation as in the aggregate demand analysis was applied. The supply chain-

related attributes which were specifically considered are: place of purchase, safety and 

quality indications, minimally processed attribute, and source of production. 

Consumers’ decision to purchase fresh produce from modern retail outlets are mainly 

influenced by household income and educational level of household head. Moreover, 

consumers’ confidence on quality products that are sold only in supermarkets or 

specialty stores also impact on purchased fresh produce from modern retailers. 
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Interestingly, a significant impact on decisions to purchase fresh produce with formal 

labels is linked to the educational level of the household head, whereas own-price 

significantly influences the consumption pattern for minimally processed fresh 

hold heads with higher education and households in Bangkok are 

A comparison of our estimates of aggregate and disaggregate food item 

demand elasticities with those of other food demand analyses are discussed 

(Appendix Table A5). Our estimated demand elasticities are in the same range for 

broad groups of commodities, but differ significantly from those described in other 

studies of aggregate items of food at home. For instance, Isvilanonda and Kongrith 

(2008) conclude that rice is an inferior good; in our study, rice has small but positive 

income and expenditure elasticity. In Sutthipongpan (2005), income elasticities for 

aggregate fish and seafood among urban households in Bangkok and the Northern 

Region ranged between 0.26 and 0.35, and around 0.12 for meat; our estimates for 

both food groups are above 0.4. As to own-price demand elasticity, the result is only 

found in a recent study of Isvilanonda and Kongrith (2008), but not for high-value 

food items. Moreover, most previous studies did not apply theoretically consistent 

demand systems. The interdependence of various commodities depending on relative 

prices, available household budget, and preferences for them were neglected and 

censored data problems were not addressed. In light of these comparisons, our 

ndings are more robust and reliable. Likewise, findings of our household survey for 

produce. House

more likely to purchase fresh fruits and vegetables that are already washed, cut, 

peeled and packed i.e. minimally processed.  For imported fresh produce, price is 

evidently the major factor in consumers’ decisions. Lower income households opt to 

consume domestic fresh produce in higher quantities. Overall, the estimated demand 

elasticities for each emerging supply chain of fresh produce follow the expected signs. 

Demand for products from modern retailers, product with formal indications, and 

minimally processed fresh produce have a relatively high income, own-price and 

education elasticity, compared to traditional ones. Thus, a rapid economic 

development and higher education levels will likely spur a trend in domestic demand 

for fresh fruits and vegetables toward a greater emphasis on product safety, quality 

and convenience. 

 

fi
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a basket of foods in Bangkok and Chiang Mai provide strong evidence of the 

reliability of our results, particularly for household food consumption patterns in 

urban areas.  

  

 There are very few studies of demand estimation from different supply chain-

related attributes but results of a recent study in Vietnam (Mergenthaler et al. 2009a) 

were compared with the results of this study. Our income elasticities for disaggregate 

FFV show a smaller difference than the Vietnamese results, particularly with FFV 

from modern retail outlets. This can be explained by the difference in demand 

responses between “low-income and middle-income countries”; a low income country 

has a high responsiveness to income change (Seale et al. 2003). On the other hand, 

high income urban households may still purchase FFV from traditional market as they 

are now have  more confidence on these traditional outlets than they had  five years 

ago. Moreover, FFV with specific quality attributes like fresh-cut fruits and pesticide-

safe vegetables are more easily found in Thai domestic markets, a situation that is 

duced by middle class households that can afford such products. in

 

 This study also estimated consumers’ willingness to pay for certain quality 

and safety attributes. The “pesticide-safe” attribute was included in the analysis 

because of the increasing awareness among Thai consumers of negative health 

impacts associated with pesticide residues. For this attribute, the Contingent Valuation 

Method was employed. Mean WTP for pesticide-safe products was almost 100 

percent for cabbage and more than 50 percent for NamDokMai mango compared to 

current average market prices. A preference for pesticide-safe products by higher 

income households is obvious. Other household characteristics have an influence on 

consumers’ preferences, including household size and age and gender of the 

household head. Additionally, the estimated mean WTP of different educational levels 

indicates that higher education is associated with a WTP for a premium price on safe 

products. On average, households in Bangkok have a higher WTP than those in 

Chiang Mai. Likewise, a higher willingness to pay can be observed for households 

that use safety criteria in purchasing fresh fruits and vegetables. 
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 The study also estimated consumers’ WTP by employing Choice Experiment. 

Several attributes were considered in this assessment. The trade-off between attribute 

levels is observed from their marginal rate of substitution. Urban households give the 

highest priority on pesticide-safe attributes for cabbage and good appearance on 

NamDokMai mango. Consumers have a premium willingness to pay for both fresh 

produce if th esh products 

seems to exist only in the niche group of consumers as indicated by the lowest 

agnit

arket price shows 

results that are very similar to that of the Contingent Valuation Method. Hence, the 

tnam was around 60 percent. Vanit-Anunchai and 

chmidt (2004) estimated mean WTP for environmentally friendly Chinese cabbage 

of almost 100 percent in Thailand. The findings of this study for pesticide safe 

ese were certified. However, the demand for organic fr

m ude value of marginal willingness to pay. The CE approach assumes that the 

value of the whole product is equal to the sum of part-worth (Gonzalez et al., 2008). 

Hence, the calculated marginal willingness to pay for certified pesticide-safe cabbage 

results in a value of 19 baht per kilogram. Urban households are willing to pay 22 

baht more per kilogram for pesticide safe NamDokMai that has a certification and 

good appearance. The percentage premium over current average m

findings show the robustness of the estimation in consumers’ preferences.  

 

 The comparison between our WTP estimates with previous studies broadens 

our general understanding of food safety valuation beyond the situation in Thailand. 

Several studies have shown that mean WTP for pesticide risk is lower in developed 

than in developing countries. Authors have pointed out that food regulations in 

developing countries are often less stringent than in developed countries, which tend 

to encourage higher rates of pesticide application and thus high concentration of 

chemical residues and contamination levels (Mergenthaler et at., 2009b; Krishna and 

Qaim, 2008). In general, only a small number of studies on willingness to pay for 

safer fruits and vegetables have been conducted in developing countries. In Taiwan, 

price increments between 46 and 75 percent were found for leafy vegetables with low 

pesticide residue (Tsu-Tan et al., 1999). While mean WTP for residue-free vegetable 

in India was  more than 50 percent above current market prices (Kishna and Qaim, 

2008). Mergenthaler et al. (2009) showed that the percentage above current market 

price for safe Pak-Choi in Vie

S
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cabbage closely correlate with Vanit-Ananchai and Schmidt. Results by Mingmori 

(2006) indicated a potential domestic market for safety improved yellow mango. 

However, we are not aware of any study that estimated local consumers’ WTP for 

pesticide safe yellow mango in Thailand.  

 

Recommendations and Directions for Future Research 

 

 The findings from demand analysis and consumers’ valuation hold important 

implications for supply actors and policy makers. The first part of the demand 

analysis demonstrates the change in urban household food consumption patterns from 

staple foods towards high-value and functional foods like fruits, vegetables and meats. 

This significant change presents an opportunity for supply side actors to increase 

omest

produce. Under standard sanitary conditions of traditional markets, 

e market share of minimally processed fruits and vegetables could be increased.  

Modern retail outlets, on the other hand, should maintain their reputation and improve 

product lines with premium standards to reach consumers in the higher class 

segments. Additionally, reduction in price by efficiency gains will lead to a 

disproportionate increase in demand for fresh produce from modern retailers and for 

minimally processed products.  

 

d ic production of the food items with an increasing demand.  

 

 The significant difference between unconditional expenditure elasticity of 

fresh produce from traditional and emerging supply chain-related attributes suggests 

that food sector as a whole should adapt to such a change in consumers’ preferences. 

This has direct implication, first on retailers. Particularly those operating in the 

traditional markets, their new-found strength is that urban Thai consumers have more 

confidence in traditional markets now than they had five years ago; for this reason 

they still mainly purchase fresh horticultural produce at wet markets. In this regard, 

traditional retail outlets could build on this favorable situation to create customer trust 

and raise their competitiveness by developing safety and quality standards and 

upgrading fresh 

th
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 Secondly, the findings have important implications for the upstream stages of 

the supply chain, particularly the farmers. The larger unconditional expenditure 

elasticities for safe and quality fresh produce indicate that a rapid growth in income 

will increase demand for this food group; this should induce an increase in 

production. Consequently, development strategies for fresh produce should include 

product differentiation in terms of safety attributes. This could improve incomes of 

local producers if they can meet the targeted demand. Moreover, farmers could try to 

directly access the end consumer markets such as making direct sales of fresh produce 

in the local market. To enable local producers to have a better access to the modern 

retail sector, the Royal Project Foundation could provide technical assistance and 

advice to farmers on improved production, farm business management and marketing.  

 Finally, the findings of this study can provide useful guides to policies that 

aim to improve the efficiency of the supply chains. Economic growth and 

development, and policies that foster income growth and better education as well 

programmes that strengthen the competitiveness of the agribusiness sector will 

contribute to better nutrition, higher food quality and further dietary diversification. 

Infrastructure improvement and technological know-how subsidy could help supply 

side actors, especially small scale farmers to reduce cost of production and marketing 

process. Public intervention is needed to ensure effective communication with 

consumers by establishing reliable and credible certification and labeling systems. 

Additional investments on studies on supply and demand sides would provide key 

information and knowledge to design efficient policies on food system 

transformation.  

 

 This study is an initial step for disaggregate demand analysis based on Thai 

household survey data. It can serve as a guideline for demand analysis of other 

agricultural food products and other quality attributes. Our experience with the 

delineated methodological framework and the results of this study suggests three 

improvements, two on methodology and one on research emphasis. The first would be 

on model estimation and analysis of consumer demand. Although the linear form of 

Almost Ideal Demand System is suitable for our dataset, other rank demand systems 
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such as Quadratic Demand Syste se can capture more varieties of 

e Engel curve. Other quality attributes of fresh produce can be included in the 

cond 

recomm  

size is er to develop more significant 

odel implications. The inclusion of other urban areas can account for the variations 

del 

for qua tion 

behavio l household segments are necessary to 

crease the understanding of the dynamics of the market and the characteristics of 

. 

m are an option; the

th

Choice Experiment to enable an interpretation of product differentiation. The se

endation relates to sample size and study areas. A bigger household sample

required for disaggregate demand analysis in ord

m

in market price of food products, allowing an integration of a comprehensive mo

lity adjustment. Thirdly, further research on fruit and vegetable consump

r with other quality aspects and rura

in

specific markets 
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Appendix Table A1  Land use in Thailand (Unit: Rai) 

 
  Areas of agricultural holding by land use 

Year    Residence Paddy Rice Whole Total Field Crop Fruit  Vegetables/ Pasture/Pen Unused  Others 

  Kingdom         Plantations Flowers Land

1986 320,696,888  130,898,940  3,109,040  74,223,803  32,724,161  14,323,982  538,850  833,285  3,596,032  1,549,787  

1987 320,696,888  131,202,622  3,140,279  72,169,171  33,457,581  15,999,491  753,458  837,416  3,546,687  1,298,539  

1988 320,696,888  131,772,759  3,226,960  70,827,661  33,240,928  17,755,015  750,826  768,461  3,845,151  1,357,757  

1989 320,696,888  131,831,185  3,285,163  70,189,879  33,137,811  18,660,145  708,729  750,235  3,814,397  1,284,826  

1990 320,696,888  132,124,409  3,361,565  69,436,107  33,415,198  19,428,795  

1991 320,696,888  133,076,188  3,454,464  69,253,120  33,510,922  20,255,876  

805,851  740,435  3,679,803  1,256,655  

858,180  742,268  3,560,781  1,440,577  

1992 320,696,888  132,051,209  3,461,547  68,835,616  32,795,010  20,849,471  881,726  749,713  3,319,692  1,158,434  

1993 320,696,888  131,270,893  3,476,337  68,336,567  32,228,127  20,998,898  931,164  743,604  3,238,848  1,317,348  

1994 320,696,888  131,833,288  3,494,454  68,320,651  32,130,516  21,638,423  937,789  751,710  3,236,149  1,323,596  

1995 320,696,888  132,478,570  3,518,683  68,292,753  32,011,185  22,318,991  957,934  760,940  3,221,465  1,396,619  

1996 320,696,888  131,819,506  3,516,309  67,547,556  31,119,785  23,131,363  959,523  741,965  3,151,272  1,651,733  

1997 320,696,888  131,107,608  3,505,524  66,695,947  30,101,204  24,132,029  961,182  718,642  3,036,300  1,956,780  

1998 320,696,888  130,393,525  3,491,908  65,914,065  29,051,965  25,079,407  961,792  693,143  2,950,814  2,250,431  

1999 320,696,888  131,341,384  3,578,872  65,686,993  2,876,500  26,075,492  1,025,811  802,414  2,864,219  2,521,083  

2000 320,696,888  131,195,913  3,598,823  65,412,560  28,535,387  26,350,915  1,091,015  846,891  2,796,521  2,563,801  

2001 320,696,888  131,059,974  3,628,223  65,220,587  28,241,647  26,584,191  1,152,867  885,625  2,744,835  2,601,999  

2002 320,696,888  130,892,013  3,652,699  65,124,470  28,035,295  26,636,756  1,188,320  889,008  2,718,630  2,646,835  

2003 320,696,888  130,682,025  3,643,462  64,892,333  27,944,482  26,762,771  1,208,932  919,046  2,627,126  2,683,873  
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Appendix Table A1  (Continued) 

 
  Areas of a se gricultural holding by land u

Year Whole  Total esidence ddy Rice d Crop uit  tables/ P /Pen d  s R  Pa Fiel Fr Vege asture Unuse Other

  Kingdom ti s   

2004 320,696,888  130,480,28 27,302 58,948  27,788,606  ,043  015  98  1    

    Planta ons Flower  Land 

4  3,6  64,6 26,848 1,224, 1,012,7 2,602,41 2,718,161

2005 320,696,888  130,275,9 0,930  61,066  00,423  ,972  08  1  03  1  

006 320,696,888  130,290,7 09,998 1,124 9,969  ,646  38  83  3    

696,888  130,353,3 8,021  77,461 ,118  1,372  6  3  3  5  

93  3,61 63,8 27,4 27,787 1,229,8 1,103,27 2,532,0 2,750,52

2 17  3,6   63,55   27,24 28,626 1,236,9 1,132,0 2,290,82 2,593,136

2007 320, 09  3,67 63,8   26,619 29,06 1,215,85 1,121,07 2,204,50 2,575,90

Source: Office of Agricultural cs. w go.th ed D , 200
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Appendix Table A2  The estimated regression of unit value  

 

Logarithm of unit value of 
Variable 

FF        FV RG Meat FS OFF PFV OPF

Total expenditure (log) 0  0 * 0  0  0  .1618*** .0875** .0758*** -0.0107 .2046*** 0.0401 0.0475 .0932***

         

 district 0  

         

     0 *    

       [0.2378]  

ict 0  0  0 * 0  

         

Khlong Toei district 0   0  0  

       [0.2191]  

nglang district         

    [0.0643]     

 district 0. *  0  0  0. * 0. *   

[0.0697] [0 ] [0 ] [0 ] [0 ] [0 ] [0 ] [0 ] 

 

 

Meng 0659 

 ] [0.0922] [0.0645] [0.1298] [0.0907] [0.2248] [0.1268] 

 0.0348 0.0147 0.3827*** 0.1939** -0.1075 0.0496 

 [0.0671] [0.1120] [0.0819] [0.0634] [0.1096] [0.0899] [0.2244] [0.1257] 

[0.0257] [0.0322] [0.0187] [0.0192] [0.0484] [0.0256] [0.0654] [0.0358]

Din Daeng 0.2229*** 0.1459 0.0061 0.1157* 0.3680*** .2419*** 0.1080 -0.0428 

[0.0678] [0.1099] [0.0861] [0.0644] [0.1277] [0.0882] [0.2171] [0.1233]

Dusit district 0.2031** 0.1916 0.1750** 0.1024 .4411** 0.2429** 0.5063** 0.0273

[0.0826] [0.1203] [0.0846] [0.0690] [0.1408] [0.0966] [0.1350]

Jom Thong distr .3329*** 0.3051*** .1628** 0.0679 .4807** .2467*** 0.3060 0.0857 

[0.0716] [0.1081] [0.0826] [0.0626] [0.1285] [0.0868] [0.2117] [0.1213]

.4867*** 0.2530** 0.1086 0.0938 .4303*** .3091*** 0.2787 0.0251 

[0.0778] [0.1106] [0.0834] [0.0624] [0.1260] [0.0883] [0.1234]

Wangtho 0.2479*** 0.3162*** 0.1640* 0.0439 0.3548*** 0.1642* 0.3180 0.0025

[0.0675] [0.1112] [0.0844] [0.1280] [0.0893] [0.2216] [0.1247]

Yannawa 2819** 0.2089* .1911** .1512** 5259** 2477** 0.3138 0.0070

 .1136 .0803 .0650 .1107 .0912 .2254 .1275

Kawila sub-district 0.0345 -0.0086 0.1142 -0.0538 0.2519** 0.2417*** 0.4305* 0.0728

 [0.0655] [0.1108] [0.0839] [0.0634] [0.1210] [0.0888] [0.2182] [0.1240]

-Rai sub-district 0.0073 -0.0522 0.2047** -0.0461 0.2274* 0.0779 0.1757 0.

[0.0663] [0.1134

Nakorn-Ping sub-district 0.0111 -0.0297
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Appendix Table A2  

 

L rith t e 

 (Continued)

oga m of uni valu of 
Variable 

FF FV Meat FFRG  FS O  PFV OPF 

Sri-Vichai sub-district -0.0104 0.0189 0.0951 -0.0059 0.2466* 0.1262 0.4346* -0.0252 

 [0.0662] [0.1156] [0.0879] [0.0666] [0.1385] [0.0929] [0.22  [0.1298]

Size (log) .1077*** 0.0002 0.0238 -0.0056 0.1492** -0.0315 -0.0918 -0.0

 [0.0313] [0.0  5  [0.0

Female labor -0.0503*  07 -0.11  

 [0.0289] [0.0  [0  [0.0

Education year 0.0005 0.0093** 0.0030 0.0010 0.0050 0.0010 -0.0023 0.00

 [0.0033] [0.0043] .0025] 026] [0.0064] [0.0035] [0.0088] [0.0

Age 0.0009 0  0.0020

 [0.0009] 0  [0.0015]

Constant .1017*** 2.1234*** 1.9874*** 4.3255*** 1.3311** 3.3003*** 3.5635*** 2.9871***

 [0.2995] [0.3938] [0.2287] [0.2311] [0.5668] [0.3131] [0.8009] [0.4375]

R-square 0.3384   0.0553

77]  

006 

444] 

85***

448] 

92* 

049] 

 

 

 

 

 

0

1

397]

45

400]

[

-

0.02

0.0

.02

4]

5

59]

 

 

 

[0.0

0.0

[0.0

24

18

2

0]

5

37]

 

 

[0.

0.

059

001

.05

8]

2

80]

 

 

 

[0

-0.

[0

.03

05

.03

18]

70*

20]

 

 

 [0

[0

-0

.0

.14

.0

812

67

812]

]

*0.01  

 [0

[0

[

[0.0

0.0

[0.0

0.00

[0.00

13

14]

 

 

0.00

0.00

7

9]

 

 

016

00

*

8]

 

 

0.0

[0.

03

002

4*

0]

 

 

-0

[0

.00

.00

14

11]

 

 

0

[0

.0

.0

000

028]

0.1340 0.1051 0.0750 0.1283 0.0694 0.0550

Observation 499  50496 469 452 422 500 457 0 

Note: *, **, *** Estimates are significant at Numb d errors 

for FF, RG, FS and standard error for the other commodities. The estimated percentage change in total expenditure can be 

interpreted as quality expenditure elasti

Source: Estimated based on household surv

 

the 10%, 5% and 1% level, respectively. ers in parentheses are robust standar

cit

da

y.  

ta. ey  
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ppendi abl 3 b mation of the decision to purchase aggregate food 

e 

 

 Meat 

x T e A  Pro

item

it es

 of food at hom

ti

 

RG FS PFV 
Total exp it  .318 9 end ure (log) 0.1942 -0 9** -0.002 0.0802 
 0.1  
Price-FF (log) -0.0053 0.5867** 0.1499 -0.0146 
 [0.2844] [0.2741] [0.2205] [0.3024] 
Price-FV *
 289]  [0
Price-RG 434  
 [0.3710] [0.3105] [0.2463] [0.2692] 
Price-Me og) -0.4438 -0.1479 -0.052 -0.1924 
 [0.2 0.2598] [0.2  ] 
Price-FS 21 -0
 273] [0  [0
Price-OFF ( 0.1715 *  
 [0.2828] [0.2088] [0.1999] [0.2067] 
Price-PFV g) -0.2179 -0.2403** -0.0156 0.0356 
 .1 19 0.0
Price-OPF 7 0.
 .2 988] 0.2
Size (log 1.3049*** 0 * 0.6858*** 0.4749
 [0.2125] [0.1740] [0.1546] [0.1618] 
Female lab  -0.3386 0.0129 0.0173 -0.2923* 
 .205 771] 0.1
Education -0.0204 232 0.
 .018 200] 0.0
Bangkok -0.1373 -0.6073*** 0.1268 -0.0737 
 [0.2320] [0.2186] [0.1740] [0.2037] 
Constant 0.2 7 .8430*** .9 * 0.3 8 
 .3  [1 76 .9  
Wald chi 69 .6 22

[0.1368] [ 274] [0.1157] [0.154] 

 (log) 

) 

-0.
[0.2
.91

050
324]
53

5 
 [0

** 

-0.216
.2

-0.0

8 -
 [0

0.56
.1

0.1

15**
896]
532

 -0.
.1

0.0

152
728]
08

1 
 

1  (log

at (l

 (lo

0

99
007 0.
707]

185

9] 

 [0
7 

[

-

272]
259 0.
144]

3763

[0.2
15

.1
-0.

598
5

429]
2264

g) 

log) 

-0.1
[0.1
-0.

00
.1

.0
.1
.

4 
 

-0

(lo

 (l

) 

or

 

[0
-0
[0

834
.0829 

49

] 

1] 

[0.1
0.01

[0.1
.8284

2] 
4 

 [0
** 

[0.
0.
.1

0913
144 
80

] 

8] 

[

[

78
265
138]

6] 
3 

 
*** 

og) 

 
 

 

[0

[0

9] 

5] 

[0.1
-0.0
[0.0

[0.1
.05

[0.0

47
37
15

6] 
*** 
5] 

[

[

71
007 
16

0] 

2] 
-0

39
488]
.53 

5  2 372
61
.96 

34
822]
.48 

[2 .9
73

9] [1.6
49

8] [1
2 

N 48 431 78 3 
Note: *, **, *** Estimates are significant at the 10%, 5% and 1% level, respectively. 

N m  rep d o s b

in parentheses are robus

Source: Estim ted based on household surv  data.  
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a

the nu ber of households that orte  zer  con umption. Num ers 

t standard errors.  
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Appendix Table A4  Probit estimation of the decision to purchase disaggregate fresh fruits and vegetables item of food at home  

 

Place of purchase Safety and Quality indications Convenience attribute Source of production 
Variable Traditional 

retailers 
Modern 
retailers 

Informal 
indicators 

Formal 
indicators 

No minimally 
processed 

Minimally 
processed Domestic  Import

Total Expenditure (log) -0.2832 0.3440** 0  .4996** 0.0256 0.0061 -  0.2450** -0.0685 0.4647** 
         

onal FFV (log) 1   
        

Price-high value FFV (log) -   
         

 (log)     -     
      [0. 25]  

t (log)         
        

log) -  
      [0.2147]  

 1  1 * 
[      [  [   

og) 0. * 
 

18 
 

-0.1935 0.0844 -0.2596 0.0316 0.0535 -0.0383 -0.2446 0.4779*** 
[0.1968] [0.1300] [0.1909] [0.1427] [0.1650] [0.1766] [0.1745] [0.1407] 

 -0.1747 -0.0048 -0.1199 -0.1774 0.2838 -0.2208 
 [0.1869] [0.1491] [0.1846] [0.2118] [0.2769] [0.1446] 

Education year -0.0542** 0.0530*** -0.0323 0.0215 -0.0436** 0.0259 0.0727*** 0.0093 
 [0.0261] [0.0141] [0.0244] [0.0160] [0.0208] [0.0220] [0.0280] [0.0153] 
White collar 0.6732 -0.3823** 0.6395* -0.6498*** 0.1111 -0.2072 -0.7417* -0.1510 
 [0.4252] [0.1934] [0.3378] [0.2401] [0.2828] [0.3151] [0.3887] [0.2218] 

[0.1871]
0.5115 

[0.1599] [0.2521]
*

[0.2323] [0.1171]
0  

[0.1217] [0.2306] [0.1837]
0Price-traditi

 
-0.0826 .0386** 0.2958 .5324** -0.3661 1.0875** 

[0.4455]
.4341**

[0.3817] [0.1917]
0.1191 

[0.2798] [0.2198]
0.0512 

[0.2192] [0.2509]
0.6359**

[0.2197]
 0.3165 0.6565*** 0.2866* -0.2041 -0.3098*

[0.1966] [0.1599] [0.2259] [0.2351] [0.1605] [0.2525] [0.2478]
0.4056

[0.1717]
Price-RG
 

-0.103 0.2340 0.0115
[0.2799]

0.1786 0.6001**
[0.2828]

0.5449* 0.2560
[0.4275] [0.2171] [0.2439] [0.3094] 36 [0.2450]

Price-Mea
 

-0.2128 -0.1019 0.0391 -0.2547 -0.1996 0.0857 0.3737 0.1133
[0.2771] [0.2060] [0.3332] [0.2161] [0.2663] [0.3726] [0.3631]

0.5486**
[0.2111]

Price-FS (
 

-0.4473** -0.0891 -0.2050 0.3591*** 0.0473 0.2164 0.0684 
 [0.2017] [0.1197] [0.1705]

*
[0.1362]
0  

[0.1490] [0.1693] [0.1190]
Price-OFF (log) -0.07 

]
0.2581 

[ ]
.1310**
[ ]

.3904**
[ ]

-0.0159 
[ ]

0.0238 
]

.4184**
]

0.0235 
[ ] 

ce-PFV (l
0.2637
0 1 

0.1837
0. 3 

0.3226
0.1530* 

0.1727
1 *

0.2124
0. 9 

0.2186
0. 6 

0.4670
-0.0843 

0.1815
0. 0 Pri .00 059 745 001 068 051

740] [0.0967] [0.0725] [0.0818] [0.0876] [0.1025] [0.0840] [0.1626] [0.0
Price-OPF (log) -0.0428 0.0210 -0.2641 0.0577 -0.1099 0.0571 0.4340** 0.14
 [0.2001] [0.1352] [0.1668] [0.1334] [0.1862] [0.2391] [0.2112] [0.1349]
Size (log) 
 
Female labor -0.3279 0.2658**
 [0.2260] [0.1290]
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Appendix Table A4  (Continued) 

 

Place ety and Qu ience attribute Source of production of purchase Saf ality indications Conven
Variable Traditional 

retai ilers 
nformal 

rs 
lly 

pr
Minimally 
processed  Import lers reta

Modern I
indicato

Formal No minima
indicators ocessed Domestic

Workers 0. ** 6 -  -0 -0.2319 -0.2527 -0.1473 5751** -0.5976*  0.006  0.3250** .0057 

 

 

 [0 56] [0  [0  [0.2267] [0.3343] [0.1571] 
 -0.0665** 0.0085 -0.0520 0.0140 -0.052  -0.0019 -0.0652** 0.0415 

 [0.0300] [0.0258] [0.0345] [0.0232] [0.0336] 0.0319] [0.0256] 
-0.0776 -0.1625 0.7007** 0.4892 -0.02  .4358 0.5615* 
[0.4802] .2588] [0.2790] [0.3518] [0.3458] [0.2803] [0.4273] [0.3236] 

Bangkok -0.5631** 0.3265** 0.5319** -0.1136 -0.0729 -0.4443* 0.0436 
[0.2853] [0.1459] 72] [0.1640] [0.177  [0.1558] 

Diseases 0.0161 0.2955** 0.3044 0.1543 0.1326 0.0452 
 [0.2199] .1255] [0.2045] [0.1389] [0.1736] 0.1359] 

tant 7.3162*** -6.3327*** - 5*** -6 * 2.1  9.9384***
[2.5603] .7863] 38]  [2.077  [2.4518] [2.5637] [1.8901] 

 -72.76 -285.94 .89  -141.0  11 -242.60 

.2594] [0.1416] [0.19 .1606] .1978]
Distance 1  4

[0.0407] [
38 0.7855*** -0Awareness 

  [0

 [0.20 0] [0.2615] 
n 

 
 [0

0.1402 -0.2891 -
[0.1965] [0.2349] [

Cons  8.365 .3684** 986 -0.6061 -6.7695*** -
  [1 [3.15 [2.2262] 9]
Log likelihood  -108 -223.08 5 -99.09 -64.
Chi-square 50.5 .37 68.05 44 1 36.26 60.44 51.38 57.51 

8 47 401 47 32 20 382 
6 71 .7

N 22 31
Note: Note: *, **, *** Estimates are significant at the 10%, 5% and 1% level, respectively. N denotes the number of households that 

r umb heses are ro tandard error Vari due to perfect co linearity with 

t e 

ted based on household survey data. 

eported zero consumption. N ers in parent bust s s. n: able is not included 

he dependent variabl

Source: Estima
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  The comparison of demand elasticities with the other studies 

Own estimated results Results from previous studies Commodity 

Unconditional 

expenditure elasticity 

Own-price 

elasticity 

Expenditure 

elasticity 

Own-price 

elasticity 

Authors/Year 

Food at home 0.52 - 0.45a 

b

- 

0.50

Food away from home 1.05 - c 

d

- 
Bhadrakom, 2008 

Fruits  

vegetables 

0.44

0.54 

-0.46 

-0.63 

e - 

- 

Daroonpate et al., 2005 

Schmidt and Isvilanonda, 2002 

Rice 0.21 -0.27 -0.26 Isvilanonda and Kongrith, 2008 

Meat 0.71 -0.8 0.  - 

Fish & Seafood 0.69 -0.51 0. - 
Sutthipongpan, 2005 

Fruits & Vegetables 

   Modern retail outlets 

   Safety and Quality indications 

   Minimally processed 

   Imported fresh produces 

 

0.70 

0.61 

0.57 

0.64 

 

-1.10 

-0.94 

-0.81 

-0.35 

 

 

2.59 

 

-1.50 

-1.12 

- 

-1.17 

 

 

Mergenthaler et al., 2009  

(Vietnamese household consumers) 

0.91

1.17

0.85

0.18

-0.1

4 11-0

26-0

 

2.50

1.16

- 

f

7 

.12

.35 

 

 

Appendix Table A5

 

Note: a and b are expenditure elasticity for food prepare at home for households in Bangkok and North region, respectively. c and d are 

expenditure elasticity for food away from home for households in Bangkok and North region, respectively. e and f is the elasticity 

of group expenditure with respect to total food expenditure.  
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Price correlation structure of aggregate food items 

 
             |    ln_p1    ln_p2    ln_p3    ln_p4    ln_p5    ln_p6    ln_p7    ln_p8 

0000 

 1.0000 

 1.0000 

 1.0000 

0000 

 1.0000 

 1.0000 

       ln_p5 |   0.1934   0.3323   0.2400   0.2650   1.0000 

 

 

Price correlation structure of disaggregate and aggregate food items in sub-demand 

system for safety and quality indications 

 
             |    ln_p1    ln_p2    ln_p3    ln_p4    ln_p5    ln_p6    ln_p7    ln_p8 

-------------+------------------------------------------------------------------------ 

       ln_p1 |   1.0000 

       ln_p2 |   0.3896   1.0000 

       ln_p3 |   0.2205   0.3010   1.0000 

       ln_p4 |   0.1193   0.2640   0.1945   1.0000 

       ln_p5 |   0.2705   0.3589   0.2400   0.2650   1.0000 

       ln_p6 |   0.2555   0.1748   0.1089   0.0991   0.1418   1.0000 

       ln_p7 |   0.1424   0.1048   0.0710   0.0933   0.1517   0.0171   1.0000 

       ln_p8 |   0.1329   0.1626   0.1561  -0.0095   0.1562   0.0988   0.0216   1.0000 

 

 
 
 
 

-------------+------------------------------------------------------------------------ 

       ln_p1 |   1.0000 

       ln_p2 |   0.3448   1.

       ln_p3 |   0.1847   0.1375  

       ln_p4 |   0.1377   0.1523   0.1945  

       ln_p5 |   0.2329   0.1505   0.2400   0.2650  

       ln_p6 |   0.1619   0.0236   0.0850   0.0500   0.1088   1.

       ln_p7 |   0.0729   0.1017   0.0710   0.0933   0.1517   0.0434  

       ln_p8 |   0.0899   0.1587   0.1561  -0.0095   0.1562   0.1248   0.0216  

 

 

Price correlation structure of disaggregate and aggregate food items in sub-demand 

system for place of purchase 

 
             |    ln_p1    ln_p2    ln_p3    ln_p4    ln_p5    ln_p6    ln_p7    ln_p8 

-------------+------------------------------------------------------------------------ 

       ln_p1 |   1.0000 

       ln_p2 |   0.2537   1.0000 

       ln_p3 |   0.1570   0.2895   1.0000 

       ln_p4 |   0.1455   0.2447   0.1945   1.0000 

       ln_p6 |   0.0652   0.0855   0.0877   0.0632   0.1074   1.0000 

       ln_p7 |   0.1117   0.1101   0.0710   0.0933   0.1517   0.0353   1.0000 

       ln_p8 |   0.0705   0.1880   0.1561  -0.0095   0.1562   0.0783   0.0216   1.0000 
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Price correlation structure of disaggregate and aggregate food items in sub-demand 

system for convenience attribute 

 
             |    ln_p1    ln_p2    ln_p3   ln_p4    ln_p5    ln_p6    ln_p7    ln_p8 

-------------+----------------------------- ------------------------------------------ 

       ln_p1 |   1.0000 

       ln_p2 |   0.3257   1.0000 

       ln_p3 |   0.1227   0.2688   1.0000 

       ln_p4 |   0.1261   0.1633   0.1945  1.0000 

       ln_p5 |   0.1545   0.2404   0.2400   0.2650   1.0000 

       ln_p6 |   0.1043   0.1150   0.0808  0.0650   0.1137   1.0000 

       ln_p7 |   0.1058   0.0847   0.0710  0.0933   0.1517   0.0356   1.0000 

       ln_p8 |   0.0748   0.1367   0.1561  0.0095   0.1562   0.1148   0.0216   1.0000 

 
 

Price correlation structure of disaggregate and aggregate food items in sub-demand 

system for source of production 

 
             |    ln_p1    ln_p2       ln_p5    ln_p6    ln_p7    ln_p8 

-------------+------ ------------------- 

       ln_p1 |   1.0

       ln_p2 |   0.3109   1.0000 

       ln_p3 |   0.2267   0.2275   1.0000 

       ln_p4 |   0.1557   0.2854   0.1945  1.0000 

       ln_p5 |   0.2224   0.3651   0.2400  0.2650   1.0000 

       ln_p6 |   0.1268   0.2082   0.0997  0.0614   0.1009   1.0000 

       ln_p7 |   0.1076   0.0619   0.0710   0.0933   0.1517   0.0669   1.0000 

       ln_p8 |   0.1637   0.1194   0.1561  0.0095   0.1562   0.1140   0.0216   1.0000 

 

 

-

 

 

 

-

ln_p3    ln_p4 

-----------------------------------------------

000 

 

 

 

-

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 

Sampling procedure and questionnaire design 
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 Note: 1 household 

ppendix Figure C1  Framework of survey design in Bangkok and Chiang Mai urban areas 

 

Appendix Table C1  The calculation of sampli usehold in Bangkok  district  

 

i  ict Number of household* 

(THD

Number o mpling 

household  (SHDi) 

 

  

 

A

ng ho  by

Distr

i) 

f sa
**

1 Wangthonglang 47,392 53 

2 Din Daeng 47,791 53 

38,345 43 

29,452 33 

56,368 63 

49,166 55 
BKK 268,51 3

3 Yanawa 

4 Dusit 

5 Jom Thong 

6 Khlong Toei 

TH Total of household 4 00 

Note: * Data obtained by Bangkok Metropolitan Administration ** Own calculation 

 

Multi-stage  
sampling technique 

Stratified rando
sampl

Urban areas 

Bangkok (300 hh1) Chiang Mai (200 hh1) 

Jom Thong 

Wangthonglan

Yannawa 

Dusit 

Din Daeng 

5 roads for eac

Chang Pueak Kawila 

Nong Pa K

m 
ing 

Simple random 

 ung 

Systematic 
ranking 

Simple random 

Meng-Ra

2 

3 

h district 

i Sri-Vichai 

Nakorn-Ping 

5 roads for each district 

Khlong Toei 

Household samples Household samples 
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Appendix Table C2  The calculation of sampling household in urban areas of Chiang 

Mai by districts/sub-districts 

 

i  District / Sub-district No. of household* 

(THDi

Number of pling 

household* i) ) 

 sam

* (SHD

7 Meng-Rai  16,299 44 

8 Kawila  18,693 51 

-Ping  17,129 46 

 14,111 38 

 6,128 16 

 ng 1,777 5 
CNX in district 75,872 200

9 Nakorn

10 Sri-Vichai 

11 Chang Pueak

12 Nong Pa Ku

TH Total HH   

Note: * Data obtained by local government in Chiang Mai ** Own calcul on 

 

Appendix Table C3  The calculation of sampli useholds by road in ngkok 

 
District / Road Estima no. of 

Househo HRj in i) 
Number o

Household** (SHRj in i) 

ati

ng ho  Ba

j ted 
ld (E

f Sampling 

 Wangthonglang (THD1) 53 309 

1 Soi Lat Phrao 110 187 32 

2 Soi Tawanrong 5 15 3 

3 Soi Lat Phrao 120 44 7 

4 Soi Nawa Si 11 7 1 

5 Soi Jakkrit 1 56 10 

1 Soi Rong Rian Ratcha Prasong 77 16 

2 Soi Ratchadapisek 3 44 9 

3 Soi Inthamara 24 28 6 

4 Soi Sutthi Phong 1 3

ak 2 71

34

13 12 

19

4 Soi Amon 95 8 

5 Soi Satu Pradit 53 17 2 

 Din Daeng  (THD2) 255 53 

5 7 

5 Soi Prem Sombat Y  15 

 Yanawa (THD3) 481 43 

1 Soi Chan 23  3 

2 Soi Sathu Pradit 28 9 

3 Soi Sathu Pradit 15 6 18 
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Appendix Table C3  (Continued) 

 
j District / Road Estimated no. of 

Household (EHRj in i) 
Number of Sampling 

Household** (SHRj in i) 
 Dusit (THD4) 256 33 

1 Soi Ratchawithi 40 2

Road 95 

33

88

5 t 2 11

THD5) 45

1 Rama II Soi 38 23

34

56

53 7 

83

20

1 Soi Sukhumvit 30 27 

48 

34

Soi Sukhumvit 10 45

oen 47 13 

9 4 

2 Sukhantharami 12 

3 Soi Ratchawithi 30  4 

4 Soi Si Yan 1  11 

Soi Sutchari  2 

 Jom Thong  ( 9 63 

3 32 

2 Soi Wutthakat 47  5 

3 Rama II Soi 39  8 

4 Soi Chom Thong 7  

5 Rama II Soi 24  11 

 Khlong Toei (THD6) 1 55 

8 

2 Soi Sam Thahan  13 

3 Soi Phunsap 2  9 

4  12 

5 Soi Roem Char  

Note: * the data from map sketches and estimations of household by enum

 

 

A en e calculation of sampling seholds by road in iang Mai 

 
/ Road Estima no. of 

Household (EHR  ) 

Number o

Household** (SHR  ) 

erators.** 

Own Calculation

pp dix Table C4  Th hou Ch

j District ted f Sampling 

j in i j in i

 Meng-Rai sub-district (THD7) 296 44 

1 oad 91 14 

2 

3 

4 Prac 4 

5 Kot 7 

Vaeing-Ping R

Woa-Rai Road. 109 16 

Sri-Don-Chai Road 23 3 

hasumphun Ro//ad. 30 

chasarn Road (1-2-3) 43 
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Appendix Table C4  (Continued) 

j District / Road Estimated no. of 

Household (EHRj in i) 

Number of Sampling 

Household** (SHRj in i) 

 

 Kawila sub-district (THD8) 303 51 

1 Soi Kai Daeng 57 10 

2 Doi Sa- t Kao 47 8 

3 Charoen Rat Road. 50 8 

4 Na Watket 22 4 

5 Thung Hotel 127 21 

 Nakorn-Ping sub-district (THD9) 310 45 

1 Sanam-Kela Road. 68 10 

2 Soi Pa-ton Ngam 41 6 

3 Ratchavitee Road. 67 10 

4 Sukasem Road. 67 10 

5 Chang-moi kao Road 67 10 

 Sri-Vichai sub-district (THD10) 182 37 

2 

14 

3 Sirithorn  66 14 

4 Thepsatit lane 20 4 

20 4 

 Chang Pueak (THD11) 64 16 

1 Soi Potharam 112 10 2 

2 Soi Kaing Doi 3 6 2 

3 Mae Kua Mung Rd. 24 6 

4 Mae Kua Mung Soi 1 5 1 

5 Kai Luk Suea Soi 1 19 5 

 Nong Pa Kung (THD12) 1,777 5*** 

ke

1 Ratchavitee Road. 8 

2 Intharavararot Road 68 

5 Maneenoparat 

Note: * the data from map sketches and estimations of hh by enumerators. ** own 

calculation 

 *** Due to Nong Pa Kung municipal district just became part of the municipal 

area, road data were not always consistent. Hence, we randomly selected 

households by a population list of the local government office. 
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Appendix Figu i 24  Distric kok  

Note: Numbe es the start e c l  

Source: Estimation by mapping. 

1 

re C2  Rama II So  in Jom Thong t, Bang

r 1 describ ing point of th ounting interva number, which

equal to 811/83 ≈ for this road.  
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Appendix Table C5  Choice set of cabbage 

 

Choice set Attributes Alternative I Alternative II Status quo 

A Price 70 70 20  

Chemical Residue 

C

Organic 

Non-certificate 

Conventional 

Non-certificate 

Safety 

Certificate ertificate 

B Price 

Chemical Residue Safety 

Non-certificate 

Organic Conventio

Non-certificate 

C Price 

Chemical Residue 

icate 

Organic 

Non-certificate 

Safety 

Certificate 

20  

Conventional 

Non-certificate 

D Price 

Certificate 

Conventio

Non-certificate Certificate Non-certificate 

Price 

esidue C l 

Non-certificate Non-certificate 

C l 

Non-certificate 

35 50 20  

nal 

Certificate Certificate 

20 20 

Certif

35 35 20  

Chemical Residue nal Organic Conventional 

E 50 50 20  

Chemical R onventiona Safety onventiona

Certificate 

Source: Orthogonal design in SPSS and pre-survey 
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  Choice set of NamDokMai mango 

 
Choice set Attributes Alternative I Alternative II Status quo 

Appendix Table C6

A Price 

Appearance 

Chemical-residue 

Certificate 

7  

Quite good 

Orga c 

Certi cate 

75 

Good 

Conventional 

Non-certificate 

35 

Quite good 

Conventional 

Non-certificate 

5

ni

fi

B Price 

Appearance 

Chemical-residue 

Certificate 

5  

Quite good 

Sa ty 

Non-ce ificate 

55 

Good 

Conventional 

Certificate 

35 

Quite good 

Conventional 

Non-certificate 

C Price 

Appearance 

Chemical-residue 

Certificate 

7  

Good 

Sa ty 

75 

Quite good 

Conventional 

Non-certificate 

35 

Quite good 

Conventional 

Non-certificate 

D Price 

Appearance 

Chemical-residue 

Certificate 

Quite good 

Orga c 

Certi cate 

35 

Good 

Conventional 

Non-certificate 

35 

Quite good 

Conventional 

Non-certificate 

E Price 

Appearance 

Chemical-residue 

Certificate 

3  

Good 

Sa ty 

Certi cate 

95 

Quite good 

Safety 

Non-certificate 

35 

Quite good 

Conventional 

Non-certificate 

F Price 

Appearance 

Chemical-residue 

Certificate 

9  

Good 

Orga c 

Non-ce ificate 

95 

Good 

Conventional 

Certificate 

35 

Quite good 

Conventional 

Non-certificate 

G Price 

Appearance 

Chemical-residue 

Certificate 

5  

Good 

Orga c 

Non-ce ificate 

55 

Quite good 

Conventional 

Certificate 

35 

Quite good 

Conventional 

Non-certificate 

5

fe

rt

5

fe

Certi cate fi

35 

ni

fi

5

fe

fi

5

ni

rt

5

ni

rt

Source: Orthogonal design in SPSS and pre-survey
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Questionnaire 
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Consumer demand for quality fruits and vegetables of the urban households in Bangkok and Chiang Mai, Thailand 

                            Code 
Location:             Ο Bangkok: District……………………… Name of road/land………………………. 

ai: Sub-District………………Name of road/land………………………. 

Begin 

at…………… 

Ο L 01 

Part A Introduction 

Ο Chiang M Ο L 02 

REC A 

1 Do you normally buy food product for your family? A01………. 

 Ο1 Yes Ο0 No  

 If the respondent answers “no”, the interviewer still work in question 2 and also insert an explanation to the respondent that all information 

provided will be held strictly confidential followed your comments. 

 

2 Do you have at least knowledgeable about the food purchase? A02 ….... …

 Ο1 Yes Ο2  Fairly Ο0 No Ο3 Others……………….  

 If the respondent answer “no” again, the interviewer ask “who is the person buy the product?” and appointment to interview again or b

up the inte

reak 

rview. 

 

3 How far from your home to go to the supermarket?                                                                                                                                                 

…………meter 

A03 ..….. …

4 How far from your home to go to the fresh market?                                                                                                                                                 

……..…. meter 

A04 ..….. …

5 Usually, where do you buy normal food? A05 ..….. …

 Ο1 Fresh market 

Ο5 Farmer directly 

Ο2  Hyper/Supermarket 

Ο6  Own production 

Ο3 Specific stores 

Ο7 Others..................... 

Ο4 Trade Fair  

 
 
HH-CODE………….. 

The Uplands Program Consumer Questionnaire 
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6 Usually, where do you buy fresh vegetables? A06…..….. 

 Ο1 Fresh market 

Ο5 Farmer directly 

Ο2  Hyper/Supermarket 

Ο6  Own production 

Ο3 Specific stores 

Ο7 Others..................... 

Ο4 Trade Fair  

7 Usually, where do you buy fresh fruit? A07 ..….. …

 Ο1 Fresh market 

Ο5 Farmer directly 

Ο2  Hyper/Supermarket 

Ο6  Own production 

Ο3 Specific stores 

Ο7 Others..................... 

Ο4 Trade Fair  

8 How do you normally go to buy food? , how m ch time (minutes or hours)? (Refer place to purchase question no. 5) A08 ..….. u …

  Ο1 Private car and use Ο

time………………………..  time…………………

Sky train or subway and use time…… 2 Taxi and use Ο3 

………   

 Ο4 Private m

…..   

Ο5 Public bus a e 

time…………………..   

Ο6 Others………..a se time…………  otorbike and use nd us nd u

time……………

9 f safety and quality assurance do you normally use, en buying fresh fruits and vegetables? (more tha  answer until 3 .. What kind o wh n 1 A09…..…

answers) 

  Ο1 no concern Ο5 “Q” or “GAP” certificate from Departm of Agriculture, 

Ministry of Agriculture 

ent 

 Ο2 appearance of product Ο6 standard of organic agricultural products   

 Ο3 trust to seller Ο7 brand ………………………..  

 Ο4 food safety symbol from Ministry of Public Health Ο99 not specified  

 
 
 
 
 
HH-CODE………….. 
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10 Where do the fruits and vegetables you normally buy come from? A10…..….. 

 Ο1 The mountainous region in the north Ο6 The northeastern of Thailand Ο10 Europe  

 Ο2 The lowland of the central region Ο7 China Ο11 United State  

 Ο3 The western of Thailand Ο  Japan Ο12 Australia & New Zealand  8

 Ο4 The eastern of Thailand r Asian countries except China and 

Japan 

Ο99 not specified…….….  (Unlabeled, label 

but no concern, etc.) 

 Ο9 Othe

 Ο5 The south of Thailand    

11 urce of Information Where do ou usually get the n of ality fruit  and vegetables?  A11…So :  y informatio  qu s ..….. 

 Informatio  of quality fruits and vege les  n tab
Source of Info mation 

Yes No  
r

 

 1.1 Television 1 0 A11.1…. 1

 1.2 Radio 1 0 A11.2…… 1

 11.3 Billboards 1 0 A11.3…… 

 .4 Print Media 1 0 A11.4…… 11

 1 .5 Internet 1 0 A11.5…… 1

 11.6 Brochure 1 0 A11.6…… 

 11.7 Others……………… 1 0 A11.7…… 

 
 
 
 
 
 
 
 

…….. HH-CODE…… 196
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1  Food Expenditure 

a Fresh vegetables                   (How vegetables?                                       Respondent’s answer…………………… B1a 

 Amount of money
t) B

Part B  Household Expenditure REC B 

B B1 

 often do you buy fresh …………..) 

(bah 1a5

 
What kind of fresh 
vegetables did you 

buy or have in the last 
7 days? 
B1a1

Product 
Code 
B1a2

Where did you buy or 
get the products? 

(Place of purchase) 
 B1a3

Quantity 
B1a4

Price  
(baht/kg) 

Value 
(baht) 

 What kind of 
pre-processing 

did you buy 
fresh ble?

B1a6
 vegeta

What kind of safety and
quality assurance did 

you use, when you buy 
fresh vegetable? 

B1a7

Where did the 
tablesvege  you 

buy om?  
B1a8

 come fr

 

        1.    

       2.    

       3.    

        4.    

 5.          

 6.           

       7.    

 8.        .    

 9.          

 10.          

 11.          

        12.    

        13.    

        14    

        15.    
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b Fresh Fruits                          (How often do you buy fresh fruits?                                       Respondent’s answer………………………………..) B1b 

 Amount of money

(baht) B1b5

   

198

What kind of fresh 

ave in the last 7 days?

fruits did you buy or 

h

B1b1

Product 

B1b2

Code 

Where did you buy or 

(Place of purchase) 

 B1b3

get the products? Quantity 

B1a4 Price  

(baht/kg) 

Value 

(baht) 

What kind of pre-

processing did 

fruit? 

B1b6

you buy fresh 

 

What kind of safety and 

quality assurance did 

fresh fruit? 

B1b7

you use, when you buy 

 

Where did the 

vegetables you 

buy come from?   

B1b8 

 1.          

 2.          

 3.          

 4.          

 5.          

 6.          

 7.          

 8. .          

 9.          

 10.          

 11.          

 12.          

 13.          

 14          

 15.          
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Part C  Factors that have influence on purchased decision for q
C1       Products attribute 

uality fruits and vegetables 

 

ic ask respondent and tick in the choice that you would prefer for each c ce 

1. Fr

Alternative 1 Alternative 3 

REC C 
 

Wh h of the following three choices do you prefer for each choice set? (Use plan card to hoi

set.) 

esh vegetables (cabbage) 

Choice Set Alternative 2 

 

 

A Ο Ο  Ο 

B Ο Ο Ο  

C Ο Ο Ο  

D Ο Ο Ο  

E Ο Ο Ο  

 

2 Fr

Alternative 2 Alternative 3 

 

 

. esh fruit (NamDokMai mango) 

Choice Set Alternative 1 

A Ο Ο Ο  

B Ο Ο  Ο 

C  Ο Ο Ο  

D Ο Ο Ο  

E Ο Ο Ο  

F Ο Ο Ο  

G Ο Ο Ο  

199

 



 200

C2  Willingness to pay (WTP) for safety fruits and vegetables 2 C

a Safety fresh vegetables C2a 

 1 You usually pay for conventional cabbage (la ……..baht/kg.  st week)……………

 2 Assume there is the same kind of vegetable but it is an safety vegetable, in the same amount as you normally buy, would you willing to pay for 

t/kg.  

 

pesticide safe cabbage as………………bah

 Ο  Yes  (Please continue 3) Ο  No  (Please continue 4)  

 3 If the price of pesticide safe cabbage increases to........ g.  4 If the price of pesticide safe cabbage decreases . . ... h g.  

g to pay it? 

 ..........baht/k

   Would you still be willing to pay it?    Would you still be willin

 to ..... ....... ba t/k

 Ο  Yes   Ο  No   Ο  Yes   Ο  No    

 Why do you willing to pay for this price?         Ο  Health                             Ο Environment                      Ο Others………………        ..        

   

b Safety fresh fruits C2b 

 1 You usually pay for conventional yellow mango (CV. NamDokmai) (last week)…………………..baht/kg.  

 2 Assume there is the same kind of fruits but it is an safety fruits, in the same amount as you normally buy, would you willing r p sticide  to pay fo e

safe yellow mango (CV.NamDokmai) as………………baht/kg.  

 

 Ο Yes    (Please continue 3) Ο  No  (Please continue 4)  

 3 If the price of pesticide safe yellow mango increases to..................baht/kg.  4 If the price of pesticide safe yellow mango dec a s .. ... ht kg

   Would you still be willing to pay it?    Would you still be willing to pay it? 

re se to .. ba / .   

 Ο  Yes   Ο  No   Ο  Yes   Ο  No    

 Why do you willing to pay for this price?         Ο  Health                          Ο Environment                         Ο Others………………..              
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C3 C3 Quality attribute 
Which attributes do you consider as quality attributes for fruits and vegetables in general? (Please tell the 3 attributes  and ranking from 1 (most 
imp

 
ortant) until 3 (least important)) 

1………………… 2………………… 3…………………  
 

C4 Attitude and opinion C4 
Please score your opinion for these s
1   strongly agree                           2   agree                                  3  neutral                           4   ee                               5  strongly disagree                      9  don’t know 

 tatements. 
disagr

statements 1 2 3 4  5 9  
4.1 Consum uits and vegetables is us r health.     C4.1……. ing fr eful fo   
4.2 Compare five years ago, you are more confident to consume safety fruits and vegetables from fresh m       C4.2……. arket. 
4.3 ite using chem  plantation, you agree th safe for consumer because yo  usually was he fruit  and vegetables 

efore cooking. 
      .3……. Desp ical in at it is u h t s

b
C4

4.4 Quality & safety fru r vegetables are only in supermarkets ecialty store such i Khum, Lemon Farm and etc.       .4……. its o or sp as Do C4
4.5 er price of fruits and vege les indicates bette quality and afety of the products.       .5……. High tab r  s  C4
4.6 ntrolling every production pr cess can create more confiden r cooki  to cons        C4.6……. Co o ce fo ng umer
4.7 You have confident probably in he claim promised fruits and ve etables which are certified by the “safety food” symbol.       .7…….  t g C4
4.8 You have confident probably in he claim promised fruits and ve etables which are certified by the sym .       .8…….  t g  “Q” bol C4
4.9 u have confident probably in the claim promised fruits and vegetables which are cert fied by the rgani mbol from 
he ernment. 

      .9……. Yo i  “O c” sy
t gov

C4

4.10 ou have confident probably i  the claim promis uits and getables ch are certified by the “Organic” symbol from 
the private. 

      C4.10…..  Y n ed fr ve whi

4.11  package is used as ool to eate confidence pr bably in th claim pro sed fruits d vegetabl .       11…..  A  a t  cr o e mi  an es C4.
4.12 u have confident obably i  the claim promis uits and getables ch are certified by the private brand.       C4.12…..  Yo pr n ed fr ve whi
4.13 u have confident p obably i  the claim promis uits and getables ch are certified by the Royal Project brand.       C4.13…..  Yo r n ed fr ve whi
4.14 ernment of Thailand shou  spend money to rt farmer and produ er to cont l quality in production strictly.       14…..  Gov ld  suppo c ro C4.
  
C5 ortant criteria for decision t purchase fresh fruits and veget les. C5 Imp o ab
Wh mportant criteria that you  when you decide to purchase esh fruits d vegeta es? (Please tell the 3 attributes  and ranking from 1 
mo portant) until 3 impo tant)) 

 ich i use fr  an bl
( st im (least r
1… ………… 2………………… 3…………………  ……  

 
 
 

201

 



 202

c Preserved fruits and vegetables B1c 

nt’s answer…………………..   How often do you buy preserved fruits and vegetables foods?               Responde

 Amount of money 

(baht) B1c7 

 
What kind of preserved 

fruits and vegetables 

did you buy or have in 

last 1 mon

B1c1

th? 
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Product 

Code 

B1c2 

Where did you buy or 

get the products? 

(Place se) 

B1c3

 of purcha

 

Ki

Processing 

B1c4

nd of 

 

of 

packaging 

B1c5

Kind 

 

Quantity 

B1c6 
Price  

(baht/unit) 

Value 

(baht) 

What kind of safety 

and quality assura

did you use ou 

buy

B1c8

nce 

, when y

 them? 

 

Where did the 

ved fruits 

and vegetables you 

buy ? 

B1c9

 

preser

 come from

 

          1  

          2  

 3           

 4           

          5  

          6  

          7  

          8  

          9  

         10   

 1          1  

 12           

 13           

 14           

 15           
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d Other fresh foods B1d 

 How often do you buy other fresh foods?               Respondent’s answer…………………..  

 Amount of money 

(baht) B1d6 

 
What kind of other raw foods 

(uncooked and include frozen) did 

you buy or ha st 7 days? 

B1d1

ve in la

203

 

Product Code 

B1d2 

Where did you buy or get 

the products?  

(Place of purchase) 

B1d3 

 

ing 

B1d4

Kind of packag

 

Quantity 

B1d5 

(baht) 

 

Price  

(baht/unit) 

Value 

       1 Rice  

 2 Glutinous rice        

       3 Noodles  

        4 Bread  

 5  Meat and frozen meat        

 6.  Fish and frozen fish        

 7. Other seafood and frozen        

        8. Eggs  

        9. Tofu 

       10. Milk  

 11. Soy milk        

 ……….       12.Others………………  
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e Other preserved foods B1e 

eserved foods?               Respondent’s answer…………………..   How often do you buy other pr

 Amount of money(baht)  B1e6 
 

What kind of other preserved foods 

did you buy or have last 1 month?    

B1e1 

Product Code 

B1e2 

Where did you buy or 

(Place of purchase)  

B1e3

204

get the products? 

 

kag

B1e4

Kind of pac ing 

 

ntit

B1e5

Qua y    

 Price  

(baht/unit) 
Value 

 

 1 Dried meat        

 2 Shredded pork and sausage        

 3 Dried seafood        

 4. Cooking oil        

 5. Sugar        

 6. Salt        

 7. Sodium glutamate        

 8. Fish sauce        

 9. Sauce        

 10. Ready food frozen        

 11. Shrimp paste        

 12. Coffee & Tea leaves & Cocoa        

 13. Products from milk        

 14. Flavor        

 15. Beverages        

 16. Cigarette        

 17. Alcoholic        

 18. Sweet, cake        

 19. Others…………………..        
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Part B  Household Expenditure 

B2  Out-of-home food expenditure 

 REC B 

B2 

How much did your household spend during the last….. on ready cooked food eaten away # of meal/…  # of 

person person HH./…. from home or eaten at  home? 

Price/meal/ Value/  

1. Food eaten away from home at street stalls     B2.1….. 

2. Food eaten away from home at tradition fast food restaurants in supermarket.     B2.2….. 

3. Food eaten away from home at western-style fast food restaurants in supermarket.     B2.3….. 

4. Food eaten away from home in traditional food at small restaurant.     B2.4….. 

5. Food eaten away from home in western-style fast food at small restaurant.     B2.5….. 

6. Food eaten away from home in traditional food at luxury restaurants.     B2 ….. .6

7. Food eaten away from home in western food at luxury restaurants.     B2.7….. 

 
                                                                                                                             B3 Non-food expenditure                                                                                                  

How much did you spend during the last ………on ………?                                                                                                          
 Value  CODE  Value  CODE 
1 Dwelling (rent, taxes, material and labor for repairing ฿/M B3.1…… 11 Medicine and health care. 
house) 

฿/Y B3.11…… 

2 Utility expenditures (water, electricity, etc.) ฿/M B3.2…… 12 Major equipment in household ฿/M B3.12…… 
3 Own transportation  
   (fuel, maintenance and expenses on private vehicles.) 

฿/M B3.3…… 13 Hygienic articles (soap, toothpaste, 
cosmetic, etc.) 

฿/M B3.13…… 

4 Public transportation ฿/W B3.4…… 14 Out of  home services (barber, repairs, 
laundry, beauty salon) 

฿/M B3.14…… 

5 Communication (Telephone, mobile phone, Internet, etc.) ฿/M B3.5…… 15 Clothing, shoes and accessory ฿/M B3.15…… 
6 Media (magazine, newspaper, etc.) ฿/M B3.6…… 16 Games and toys ฿/M B3.16…… 
7 Pocket money for children ฿/W B3.7…… 17 Family events (marriage, funeral etc.) ฿/Y B3.17…… 
8 Tuition, school fees. ฿/Y B3.8…… 18 Donations to charities, temple and monks ฿/Y B3.18…… 
9 Mortgage ฿/M B3.9…… 19 Insurance ฿/Y B3.19…… 
10 Entertainment and leisure time activities. ฿/M B3.10…… 20 Other expenditures………………..  B3.20…… 
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Part D Household characteristics (Please give some information about the respondent and your family.) REC D 

1. How many persons including you live in your household in the last 1 year? …………..persons D01……… 

2. How many persons including you live in your household in the last week? …………..persons D02 …… …

3. How many children are there in your hou D03 …… sehold? …

Ο1  under 2 years Ο2 between 2-5 years Ο3 between 6-15  

4. Gender of respondent Ο  Male 1 Ο  Female 2 D04……… 

5.1 Age of respondent …………..years D05.1……… 

5.2 Age of household head/spouse …………..yea …… rs D05.2…

6. Marital status of respondent D06……… 

Ο1  Married Ο2  Divorced Ο3  Separated Ο4  Single Ο5 Other…………  

7.1 How many years did you go to school? (Primary school and High school) …………..years D07.1…… 

7.2 Which degree does the respondent have? (Please fill no. 1 into the circle)  

7.3 and degree of education of household head/spouse (Please tick no.2 into the circle) 

D07.2…… 

Ο1 Under graduated…………… Ο2 Bachelor’s degree Ο3 Master’s degree Ο4 Ph.D. Ο5 Other……… D07.3…… 

8. Occupation of respondent (Please fill no. 1 into the circle)  and occupation of  respondent’s spouse (Please tick no.2 into the circle) D08.1…… 

Ο1  Doctor Ο5  Researcher Ο9 Lecturer Ο13 Engineer Ο17 Sale man D08.2…… 

Ο2 Marketer Ο6 Accountant Ο10 Banker Ο14 Administrator Ο18 Government officer  

Ο3 Private company officer Ο7 Merchant Ο11 Artist Ο15 Housewife Ο19 Politician  

 

 

Ο4 p Re orter Ο8 Lawyer Ο12 Economist Ο16 Owner business Ο20 Others……  
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9. How many of major equipment do your household own? 9……… D0

Cook stove, gas or electric…………… Electric fan………………………… Household water pump…… Water boiler  …………… 

Microwave ovens……………………. Sewing machine…………………… Washing machine……… TV…………  ………… 

Electric pots…………………………. Vacuum cleaner…………………… Blenders, Mixers………… Car…………  …………… 

Water filter………………………….. Refrigerators………………………. Rice cookers…………….. Motorbike…  …………… 

Electric iron…………………………. Lawn mower………………………. Air conditioner…………… Mobile…………………  

10. Please tell me about your household income per month. Which of the following income groups does it belong to? D10……… 

(Interviewer explains the respondent about this data that is private information, we will not illustrate to the public in order to get unbiased income.)  

Ο1 Below 10,000 baht Ο3 Between 25,001-50,000 baht Ο5 Between 80,001-100,000 baht  

Ο2 Between 10,001-25,000 baht Ο4 Between 50,001-80,000 baht Ο6 More than 100,000 baht  

11 Are you aware of any particular health problems linked to quality food? ……D11 … 

Ο1 Yes, please describe………………………………… Ο2 No Ο99 No answer  

12.  In your household, Have any member effect by long-term diseases? 2……D1 … 

Ο Yes1 (Specified…………………………..) Ο2 No Ο99 No answer  

13. What ethnic group do you belong?                                        Answer………………………………………… D13……… 

 
Part E Metadata (Fill by interviewer, not to be asked) 

1. Name of respondent………………………………………………………………………………………… ………………………… 

2. Address and phone/mobile number of respondent…………………………………………………..................... ........................................ 

3. Date of interview……………………………Start of interview…………………..End of interview…………… tion erview………………….. 

4. Replacement household                       Ο Yes    Ο No 

5. Name of interviewer……………………………………………………………………………………………… …………………………… 
 

………Househ

................

……Dura

……

old code…

.................

of int
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