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The rice supply chain in Thailand is sophisticated with rice passing through many 

activities from the paddy processing level through to reaching consumers’ hands. The key 

players in these midstream activities are rice millers, traders, wholesalers, retailers, etc. 

This study investigated the factors that influence e-commerce adoption for rice selling by 

Thai rice farmers. The study proposed a modification and extension of the unified theory 

of acceptance and use of technology (UTAUT) model to provide a solid base for 

explaining why Thai rice farmers accept or reject e-commerce adoption from a specific 

perspective, as well as allowing significant potential for an enhanced understanding of the 

acceptance of e-commerce adoption. The study’s conceptual model was based on four 

main constructs of the unified theory of acceptance and use of technology (UTAUT) 

model (i.e., performance expectancy, effort expectancy, social influence, and facilitating 

conditions). It included four additional constructs (perceived implementation cost, 

perceived risk, sufficient IT knowledge and skills, and government support); together, 

these constructs were used to test Thai rice farmers’ behavioral intention and their 

acceptance and adoption of e-commerce for rice selling. 

To explore these influencing factors, a mixed research methodology, using both 

qualitative and quantitative approaches, was applied. In the qualitative approach, in-depth 

interviews were conducted with 15 rice stakeholders in Thailand, with these stakeholders 

from five different groups: (1) rice farmers, (2) rice consumers, (3) agricultural 

cooperatives, (4) rice middlemen, and (5) rice industry-related government officer. The 

findings of the qualitative data analysis were coded into five categories and 11 themes 

which were then integrated and conceptualized into the study’s conceptual model and 

hypotheses. In the quantitative approach, a questionnaire-based survey was then 
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conducted to explore the perceptions of Thai rice farmers who had already adopted e-

commerce for rice selling. The statistical data were gathered from 405 Thai rice farmers, 

and then analyzed by using exploratory factor analysis (EFA), confirmatory factor 

analysis (CFA), correlation analysis, regression analysis, and structural equation 

modeling analysis (SEM). In the context of Thai rice farmers’ e-commerce adoption for 

rice selling in Thailand, the study found that behavioral intention tends to have a 

significant relationship with acceptance and adoption of e-commerce for rice selling. The 

statistical supporting evidence demonstrated that performance expectancy, sufficient IT 

knowledge and skills, and government support (independent variables) had a positive 

influence on the behavioral intention to adopt e-commerce for rice selling, while effort 

expectancy had a negative influence. No statistical evidence was found to support the 

impact of social influence and e-commerce implementation cost on behavioral intention, 

nor of the impact of facilitating conditions on the acceptance and adoption of e-commerce 

for rice selling. These findings were interpreted in relation to previous studies to which 

the current study could add both theoretical and practical contributions in the context of 

e-commerce adoption for rice selling in Thailand. Consequently, this study’s results are 

expected to provide initial guidance for Thai rice farmers in the further adoption of e-

commerce for rice selling. The study’s results are also expected to guide relevant 

government agencies in adjusting their corporate strategies and plans to not only 

encourage a greater focus by Thai rice farmers on e-commerce adoption for rice selling, 

but also to assist them in achieving success in their adoption of e-commerce. 

 

 



ACKNOWLEDGEMENT S 

 

ACKNOWLEDGEMENTS 

  

With boundless love and appreciation, I would like to extend my heartfelt 

gratitude and appreciation to the people who have supported me in bringing this thesis to 

reality. Achieving the completion of this PhD thesis would not have been possible without 

the help and support of these people throughout the past few years. 

I would firstly like to express my special appreciation and sincere thanks to Dr 

Chih-Cheng Fang, PhD, for his role as my dissertation committee chairman and for 

providing valuable guidance. My greatest appreciation and gratitude go to Assistant 

Professor Dr Sid Suntrayuth, PhD, my dissertation advisor and my dissertation committee 

member. I would like to thank him for his kindness, endurance, and valuable advice 

throughout the process of writing the thesis and for making this possible. Furthermore, I 

would like to thank Dr Sarunyikha Santsupakij, PhD, my dissertation committee member, 

for her valuable and constructive advice. 

My greatest appreciation goes to my family for their continued support, 

encouragement, motivation, love, and prayers in support of my academic endeavors. My 

family have provided me with the best opportunities for education and have encouraged 

me throughout my education. My additional appreciation goes to all of my supervisors 

and colleagues at the Department of Foreign Trade (DFT) and to my friends from 

universities and high school for their understanding of me and their encouragement of my 

efforts during this incredibly challenging time. 

Of utmost importance, I wish to thank all participants for the time they have 

given to provide feedback and ideas for this study, especially the Thai rice farmers. 

Without them, it would have been impossible to finalize this thesis with such fruitful 

results. Their contributions have been valuable and useful in shaping this study to gain a 

better understanding of rice farmers’ e-commerce adoption for rice selling. I sincerely 

hope that this research and its findings can provide various benefits to Thailand, its 

society, Thai agriculture, rice farmers, the Thai economy, etc. I also strongly believe that 

e-commerce adoption could be introduced as an additional rice selling channel alongside 

traditional sales methods, as well as believing in the value of convincing more people that 

perishable and agricultural goods, especially rice, could be sold through online channels. 

 

 



 vi 

 

Jesada Arromdee 

July 2020 
 

 

 



TABLE OF CONTENTS 

  Page 

ABSTRACT ................................................................................................................. iii 

ACKNOWLEDGEMENTS ........................................................................................... v 

TABLE OF CONTENTS ............................................................................................. vii 

LIST OF TABLES ....................................................................................................... xii 

LIST OF FIGURES .................................................................................................... xiv 

ABBREVIATIONS ..................................................................................................... xv 

CHAPTER 1 .................................................................................................................. 1 

Introduction .................................................................................................................... 1 

1.1 Research background ........................................................................................... 1 

1.2 Statement of problems ......................................................................................... 3 

1.3 Research objectives ............................................................................................. 7 

1.4 Research questions ............................................................................................... 7 

1.5 Implications and contributions of this research ................................................... 8 

1.6 Outline of thesis ................................................................................................. 10 

CHAPTER 2 ................................................................................................................ 12 

Literature reviews ........................................................................................................ 12 

2.1 Thailand’s rice market ....................................................................................... 12 

2.1.1 Rice farmers and rice production in Thailand .......................................... 12 

2.1.2 Rice market system in Thailand ............................................................... 13 

2.2 E-commerce ....................................................................................................... 18 

2.2.1 Types of e-commerce ............................................................................... 19 

2.2.2 Benefits of e-commerce for company (or seller) and consumer .............. 20 

2.2.3 E-commerce in agriculture ....................................................................... 21 

2.2.4 E-commerce situation in Thailand ........................................................... 22 

2.3 Theoretical background ..................................................................................... 25 

 



 viii 

2.4 Technology acceptance-related theories ............................................................ 26 

2.4.1 Innovation diffusion theory (IDT) ............................................................ 28 

2.4.2 Theory of reasoned action (TRA) ............................................................ 30 

2.4.3 Theory of planned behavior (TPB) .......................................................... 32 

2.4.4 Technology acceptance model (TAM) ..................................................... 32 

2.4.5 Combined TAM and TPB (C-TAM-TPB) ............................................... 34 

2.4.6 Model of PC utilization (MPCU) ............................................................. 35 

2.4.7 Motivational model (MM) ........................................................................ 37 

2.4.8 Social cognitive theory (SCT) .................................................................. 38 

2.4.9 Unified Theory of Acceptance and Use of Technology (UTAUT) .......... 39 

2.5 Related studies on technology acceptance and adoption theories/models ......... 43 

2.6 The initial hypotheses and conceptual model .................................................... 55 

2.6.1 The initial Hypotheses .............................................................................. 55 

2.6.2 The initial conceptual model .................................................................... 72 

CHAPTER 3 ................................................................................................................ 73 

Research methodology ................................................................................................. 73 

3.1 General research approach ................................................................................. 73 

3.2 Research design ................................................................................................. 76 

3.3 Research participants ......................................................................................... 79 

3.3.1 Sample selection ....................................................................................... 79 

3.3.2 Sample size ............................................................................................... 81 

3.4 Research tools and data collection instrument ................................................... 83 

3.4.1 Research tools and data collection instrument for qualitative method ..... 83 

3.4.2 Research tools and data collection instrument for quantitative method ... 84 

3.5 Measurement ...................................................................................................... 85 

3.6 Data analysis ...................................................................................................... 87 

3.6.1 Qualitative data analysis ........................................................................... 87 

3.6.2 Quantitative data analysis ......................................................................... 87 

3.7 SEM model fit indices criterion ......................................................................... 88 

 



 ix 

CHAPTER 4 ................................................................................................................ 92 

Qualitative data analysis, revised hypotheses, and conceptual model ......................... 92 

4.1 Qualitative data analysis results ......................................................................... 92 

4.1.1 Data collection .......................................................................................... 93 

4.1.2 Interviewees .............................................................................................. 93 

4.1.3 Interview data analysis results .................................................................. 95 

4.2 Revision of hypotheses and conceptual model ................................................ 132 

4.3 Final hypotheses and conceptual model .......................................................... 138 

4.4 Pilot study based on revised hypotheses and conceptual model ...................... 140 

4.4.1 Demographic profile of pilot study ........................................................ 141 

4.4.2 Validity testing of pilot study ................................................................. 142 

4.4.3 Reliability testing of pilot study ............................................................. 148 

CHAPTER 5 .............................................................................................................. 150 

Quantitative results .................................................................................................... 150 

5.1 Descriptive statistics ........................................................................................ 151 

5.1.1 Gender and marital status ....................................................................... 152 

5.1.2 Age ......................................................................................................... 153 

5.1.3 Education level ....................................................................................... 153 

5.1.4 Household income per month ................................................................. 153 

5.1.5 Average internet usage and e-commerce usage ..................................... 154 

5.1.6 Devices for e-commerce adoption .......................................................... 154 

5.1.7 Platforms of e-commerce adopted for rice selling ................................. 155 

5.2 Sampling adequacy: KMO Index, Bartlett’s test, and anti-image correlation 

matrix ............................................................................................................... 155 

5.3 Factor analysis ................................................................................................. 156 

5.3.1 Exploratory factor analysis (EFA) ......................................................... 157 

5.3.2 Confirmatory factor analysis (CFA) ....................................................... 160 

5.4 Survey reliability and internal consistency ...................................................... 166 

5.5 Correlation results ............................................................................................ 167 

 



 x 

5.6 Multiple regression .......................................................................................... 168 

5.6.1 Testing the regression model of hypotheses H1 to H7 ........................... 168 

5.6.2 Multiple linear regression analysis results (H1 to H7) ........................... 169 

5.6.3 Testing the regression model of hypotheses H8 and H9 ........................ 170 

5.6.4 Multiple linear regression analysis results (H8 and H9) ........................ 171 

5.7 Structural equation modeling (SEM) ............................................................... 172 

5.7.1 SEM model fit evaluation ....................................................................... 172 

5.7.2 Results of structural equation modeling ................................................. 173 

5.7.3 Summary of final hypotheses and significant values ............................. 176 

CHAPTER 6 .............................................................................................................. 180 

Discussion and conclusion ......................................................................................... 180 

6.1 General discussion ........................................................................................... 180 

6.2 Discussion on the influencing factors on e-commerce adoption for rice selling

 ......................................................................................................................... 182 

6.2.1 Behavioral intention to adopt e-commerce for rice selling .................... 183 

6.2.2 Performance expectancy or perceived usefulness of e-commerce adoption

 ................................................................................................................ 184 

6.2.3 Effort expectancy or perceive ease of use on e-commerce adoption ..... 186 

6.2.4 Sufficient IT knowledge and skills for e-commerce adoption ............... 188 

6.2.5 Government support for e-commerce adoption ...................................... 190 

6.2.6 Perceived risk on e-commerce adoption ................................................ 193 

6.2.7 Social influence on e-commerce adoption ............................................. 194 

6.2.8 Perceived implementation cost on e-commerce adoption ...................... 196 

6.2.9 Facilitating conditions for e-commerce adoption ................................... 198 

6.3 Theoretical contributions ................................................................................. 201 

6.4 Practical implications ....................................................................................... 202 

6.4.1 E-commerce adoption knowledge and capabilities ................................ 203 

6.4.2 Incentives, available agricultural tools and financial support ................ 203 

6.4.3 Support the close collaboration within rice farmer group ...................... 204 

6.4.4 Readiness and availability of e-commerce and IT infrastructures ......... 205 

 



 xi 

6.5 Policy recommendations .................................................................................. 206 

6.5.1 E-commerce law and regulatory issues .................................................. 206 

6.5.2 Establishment of main focal point and service center ............................ 207 

6.6 Research limitations ......................................................................................... 208 

6.6.1 Sample selection and sample size .......................................................... 208 

6.6.2 Research constructs and absence of statistical data ................................ 209 

6.6.3 Self-report perceptions ........................................................................... 209 

6.7 Future research ................................................................................................. 209 

6.8 Conclusion ....................................................................................................... 210 

BIBLIOGRAPHY ...................................................................................................... 213 

APPENDICES ........................................................................................................... 231 

BIOGRAPHY ............................................................................................................ 277 

 



 

LIST OF TABLES 

 

Page 

 

Table 2.1: Planted areas, production, and domestic and export sales of Thai rice 

(2012–2019)         16 

Table 2.2: Farmers’ domestic selling price (paddy rice) and export rice price 

(processed rice)        17 

Table 2.3: Four core determinants of UTAUT     41 

Table 2.4: Empirical and theory-based empirical research on technology adoption 

models         45 

Table 3.1: Priority and sequence model      75 

Table 3.2: Cut-off criteria for fit indices      89 

Table 4.1: Interviewees’ information       94 

Table 4.2: Categories and themes       95 

Table 4.3: The summary of significant points on theme 1 (middlemen)  99 

Table 4.4: The summary of significant points on theme 2 (rice selling on e-commerce)

          102 

Table 4.5: The summary of significant points on theme 3 (performance expectancy)

          105 

Table 4.6: The summary of significant points on theme 4 (effort expectancy) 108 

Table 4.7: The summary of significant points on theme 5 (perceived implementation 

cost)         111 

Table 4.8: The summary of significant points on theme 6 (perceived risk)  114 

Table 4.9: The summary of significant points on theme 7 (IT knowledge and skills) 117 

Table 4.10: The summary of significant points on theme 8 (social influence) 120 

Table 4.11: The summary of significant points on theme 9 (facilitating conditions) 124 

Table 4.12: The summary of significant points on theme 10 (government support)  129 

Table 4.13: The summary of significant points on theme 11 (behavioral intention)  131 

Table 4.14: The revised hypothesis of perceived implementation cost  135 

Table 4.15: The revised hypothesis of government support    136 

Table 4.16: The revised hypothesis of sufficient IT knowledge   138 

Table 4.17: Final research hypotheses      139 

Table 4.18: Descriptive statistics of sample in pilot study    141 

Table 4.19: The survey questions related to the constructs used in the study 142 



 xiii 

Table 4.20: Cronbach’s alpha (α) coefficient values from pilot study  148 

Table 5.1: Demographic profile of respondents     151 

Table 5.2: KMO and Bartlett’s test       156 

Table 5.3: Exploratory factor loadings and communalities based on principal component 

analysis with Varimax rotation for 43 items from study’s survey  157 

Table 5.4: Exploratory factor analysis: Survey variance as explained by factors 159 

Table 5.5: Descriptive statistics for the 10 scale factors    160 

Table 5.6: CFA model fit indices       162 

Table 5.7: Factor loadings, t-values, R2, CR, and AVE the measurement model 163 

Table 5.8: Correlation coefficient matrix and square root of AVEs   166 

Table 5.9: Reliability levels of ten constructs extracted from 41 survey items 167 

Table 5.10: Correlations between variables (Note: N = 405)    168 

Table 5.11: Multiple regression: Behavioral intention on seven predictors  170 

Table 5.12: Multiple regression: Acceptance and adoption (AA) of e-commerce on 

two predictors        172 

Table 5.13: Model fit indices of structural model     173 

Table 5.14: SEM results: Path estimates      175 

Table 5.15: Summary of hypotheses and significant values based on SEM model 

analysis         177



 

LIST OF FIGURES 

 

Page 

 

Figure 2.1 Thai rice value chain        15 

Figure 2.2: E-commerce situation in Thailand     23 

Figure 2.3: Basic concept underlying user acceptance models   27 

Figure 2.4: Chronological order of technology acceptance model    27 

Figure 2.5: Innovation diffusion theory (IDT)     29 

Figure 2.6: Theory of reasoned action (TRA)     31 

Figure 2.7: Theory of planned behavior (TPB)     32 

Figure 2.8: Technology acceptance model (TAM)     34 

Figure 2.9: Combined TAM and TPB (C-TAM-TPB)    35 

Figure 2.10: Model of PC utilization (MPCU)     37 

Figure 2.11: Unified theory of acceptance and use of technology (UTAUT) 40 

Figure 2.12: The initial conceptual model      72 

Figure 3.1: Epistemological assumptions for qualitative and quantitative research 74 

Figure 4.1: Final research conceptual model      140 

Figure 5.1: The CFA model        165 

Figure 5.2: Model for hypotheses H1 to H7      169 

Figure 5.3: Model for hypotheses H8 and H9     171 

Figure 5.4: Final SEM path model       174 

Figure 5.5: Summary of model hypotheses and significant values   179



 

ABBREVIATIONS 

 

 

AA acceptance and adoption for rice selling 

B2B business to business 

B2C business to consumer 

B2G business to government 

BI behavior intention 

C2C consumer to consumer 

C2B consumer to business 

C-TAM-TPB combined TAM (technology acceptance model) and TPB 

(theory of planned behaviour) 

CEO Chief Executive Officer 

DBD Department of Business Development (Thailand) 

DITP Department of International Trade Promotion (Thailand) 

DOI diffusion of innovations (theory) 

EC e-commerce 

EE effort expectancy 

ERP enterprise resource planning 

ETDA Electronic Transactions Development Agency (Thailand) 

FC facilitating conditions 

G2B government-to-business 

G2E government-to-employee 

G2G government to government 

GDP gross domestic product 

GOV government support 

IDT innovation diffusion theory  

INT behavioral intention to adopt e-commerce for rice selling 

IS information systems 

IT information technology 

MM motivational model 

MPCU model of PC utilization 

NFC near-field communication 



 xvi 

OECD Organization for Economic Co-operation and 

Development 

OFDR online family dispute resolution  

PC personal computer 

PE performance expectancy  

PEOU perceived ease of use  

PR perceived risk 

PU perceived usefulness 

PWC Public Warehouse Organization (Thailand) 

RuTAM rural technology acceptance model  

SCT social cognitive theory 

SI social influence 

SMEs small and medium-sized enterprises 

SMMEs small, medium, and micro enterprises 

TAM technology acceptance model 

TOE technology–organization–environment (framework) 

TPB theory of planned behavior 

TRA theory of reasoned action 

US/USA United States/United States of America 

USD United States dollar/s 

UTAUT unified theory of acceptance and use of technology 

WTO World Trade Organization 

 

 

 

 

 

 

 



 

CHAPTER 1 

 

Introduction 

 

This introductory chapter provides information on the background to this 

research as well as the statement of problems. Furthermore, it includes the research 

objectives and research questions as well as the research’s implications and 

contributions. The first part of this chapter describes the adoption of technology in 

Thailand’s agricultural sector, especially in the Thai rice industry, while the final part 

outlines the other chapters in this thesis. 

 

1.1 Research background 

 

In today’s competitive business world, the digital realm inevitably has  

a profound influence on new ways of conducting business, with an online presence now 

more crucial than ever before. Particularly with the worldwide expansion of internet 

usage in trade and the rapid growth of electronic technology, most business sectors must 

constantly pay attention to the transformation of trade and transactions in order to 

exploit the opportunities and create competitive advantages. Over several decades,  

the internet has become a very important tool for firms as it provides many 

opportunities, such as the ability to access new markets, search for new inputs to 

enhance productivity, communicate with buyers and suppliers, transfer data across 

borders, raise new funds, etc. (Abrahão 2016, Meltzer 2015). In 2018, the global 

internet penetration was 5.53 billion internet users or over 59 percent of the world 

population (Ecommerce Foundation, 2019). Meanwhile, in 2018, Thailand had 

approximately 38.5 million internet users or 60.8 percent of the Thai population aged 

over 6 years old (63.4 million people), with this having dramatically increased over  

the last decade (The National Statistical Office, 2019). The Central region has the most 

internet users with 19.16 million people (mostly in Bangkok with 6.69 million people), 

followed by the Northeast region with 8.63 million people, the North region with 5.62 

million people, and the South region with 5.14 million people. Besides, according to 
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Thailand’s Electronic Transactions Development Agency (ETDA) (2019), the internet 

is increasingly becoming an important part of life for Thai people. Statistics from this 

agency show that, in 2018, the average person’s internet usage was 10 hours 5 minutes 

per day (ETDA, 2019), which was much more than the approximately 3 hours  

30 minutes per day in 2017. For many companies, giving attention to online trading is 

without doubt an enormous opportunity.  

Specifically, e-commerce (EC), which literally refers to business trading 

through the internet, is reshaping many fundamental aspects of the ways that businesses 

operate and bringing about changes in the behavior of buyers and sellers in the wider 

society’s new way of life. E-commerce has played a significant role in the physical 

retail sector amid these unprecedented circumstances. Not only does e-commerce 

change consumer behavior, but it also seems to be an economy-wide phenomenon 

increasingly adopted by many businesses across industry sectors as a tool to expand 

their market, as well as enhancing their capability and productivity in ways such as 

reaching consumers, buying inputs, finding and comparing competitor information, etc. 

(Meltzer, 2015). According to the ETDA (2016), the varieties of goods and services 

available online are mostly non-perishable goods, such as fashion accessories and 

apparel, electronic devices, wellness and beauty products, hotel and tour reservations 

and programs, and downloaded songs and games, whereas only a small proportion of 

perishable goods are currently available. According to an Ecommerce Foundation 

report (2019), global e-commerce turnover reached over US dollars (USD) 2 trillion  

in 2018, with Asia and Oceania being the regions that used e-commerce the most, 

followed in order by North America, Europe, the Middle East, South America, and 

Africa. In Asia and Oceania, the country using e-commerce the most in 2018 was China, 

followed in order by Japan, South Korea, and India. According to the ETDA (2019),  

in 2017, Thailand’s e-commerce trading statistic (for all types of e-commerce, 

comprising business to business [B2B], business to consumer [B2C], and business to 

government [B2G]) was 2.762 trillion baht (approximately USD 91 billion, calculated 

as 30.3148 baht = USD 1, the Bank of Thailand’s USD selling rate on 3 January 2020), 

with this strongly increasing over the last decade. Not only does the growth in  

e-commerce adoption by many businesses provide them with great opportunities, but 

they also face the unforeseen challenge of fundamental change to their business models 
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and practices. Hence, to survive in the new business economy and not be left behind by 

e-commerce adopters, many business and industry sectors, including the agricultural 

sector, by necessity, have had to adopt this philosophy and its accompanying practice. 

Thailand’s economy is mainly based on food and agricultural sectors which 

generate several billion baht each year, through activities such as farming, crops, 

livestock, forestry, fisheries, etc. Furthermore, these sectors are an extremely important 

part of Thai people’s lives, creating a significant amount of employment. In 2017, 

approximately 47 percent of Thailand’s total geographical area was used for 

agricultural purposes, particularly for rice cultivating which accounted for an area of 

approximately 46 percent of the country’s total agricultural area (Office of Agricultural 

Economics, 2019a). Based on Thailand’s agricultural census by the National Statistical 

Office (2014), in 2013, 3.78 million people were rice farmers, holding areas for rice 

cultivation, with most held in the Northeast region (2.44 million people), followed by 

the North region (0.88 million people), the Central region (0.34 million people), and 

the South region (0.11 million people). Encouraging e-commerce adoption in the 

agricultural sector is therefore a challenging task for the future of Thailand’s economy 

which is expected to facilitate Thai agricultural products reaching potential consumers 

in many areas as well as promoting products in the international market. Consequently, 

this research focuses on the perceptions of Thai rice farmers on e-commerce adoption 

as well as identifying influencing factors that could affect this adoption. 

 

1.2 Statement of problems 

 

Rice is one of Thailand’s major agricultural products. Not only does  

it generate an extremely high export value and represent an important percentage of  

the country’s gross domestic product (GDP), it also creates a significant amount of 

employment. Therefore, any problem related to rice, such as uncertainty about rice 

demand and supply or a rice price recession, would have a massive effect on  

the country’s economy as most of the Thai population are engaged in agricultural 

practices, with many being rice farmers. Furthermore, the rice supply chain in Thailand 

is quite sophisticated as rice passes through many processes from the paddy processing 
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level through to reaching the hands of the consumer. The key players in these midstream 

activities are rice millers, traders, wholesalers, retailers, etc. (Titapiwatanakun, 2012). 

These players are accepted as the middlemen who undertake some activities, such as 

processing (milling, parboiling, and polishing), marketing, packaging, storage, buying 

and selling, and distributing rice. Generally, Thai rice farmers sell their crops as early 

as possible after harvesting as they do not have good storage warehouses or effective 

post-harvest technologies, and have limited financial resources (Sahavacharin & 

Srinon, 2016). In normal practice, they usually sell their crops through rice wholesalers 

who pack the rice into small plastic bags in different sizes ranging from 0.5 kg/bag to 

10 kg/bag, or they instruct the rice mill to pack the rice under the wholesaler’s brand 

name for distribution to retailers (Titapiwatanakun, 2012). Without doubt, the rice price 

is manipulated by middlemen along the whole supply chain process. Nonetheless,  

at this juncture, it should be stated that rice middlemen in Thailand are undeniably still 

important and indispensable for rice trading. However, the adoption of e-commerce for 

rice selling would facilitate direct access by farmers to consumers, thus increasing 

profits and incomes, expanding trading opportunities, and reducing some costs.  

It should be noted that e-commerce adoption for rice selling is not intended to replace 

traditional selling methods. Instead, e-commerce adoption either introduces  

an additional rice selling channel or, alternatively, it works alongside traditional sales 

methods. 

Moreover, in recent years, rice policy led to a controversial disaster under  

the pledging scheme of the former Thai government in 2013–2014, which provided 

farmers with the opportunity to pledge an unlimited supply of rice to the government at 

a higher rate than the market selling price. As a result, the volume of rice was 

oversupplied, inevitably halting the constant release of rice from mills, with the rice 

quality deteriorating from the humidity (Umeda, 2013). Consequently, in 2016, the rice 

price recession generally resulted from stockpiled rice, still awaiting release, together 

with an oversupply of new rice, from each year’s crop. For these reasons, the new 

government of Thailand attempted to solve this problem in several ways: by building 

sustainable local markets, by reducing the activities of the middleman, by encouraging 

local villages to have their own mills, and, also, by persuading the selling of rice through 

online channels, such as the vision in Thailand 4.0, creating the transformation of 
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businesses in the rice industry to a digital economy. Furthermore, the decline of  

the paddy rice price resulting, in part, from one of the major problems, that is,  

the intervention of middleman activities, led to low profits and incomes of Thai farmers. 

In particular, the rice paddy price deductions for excessive grain moisture content  

(the 15% rule) and grain quality were mostly abused by millers or others involved  

in the scheme (middlemen), leading to the farmer receiving a lower price (Bangkok 

Pundit, 2013). Hence, e-commerce is one selling channel that could possibly help 

farmers to reduce the amount of middleman intervention, enabling them to directly 

connect with final consumers. In addition, as rice is mainly a wholesale product in  

the market, the demand fluctuates considerably and cannot be effectively managed,  

so the adoption of e-commerce would provide a tool and, consequently, a better way to 

solve this kind of problem. 

Interestingly, even though e-commerce adoption is generally accepted as  

a powerful tool used by many businesses to expand their markets and improve their 

capability and productivity, e-commerce adoption in Thailand’s agricultural sector is 

relatively small in proportion to its overall potential. Some Thai rice farmers have 

initiated placing their product on online channels, such as Facebook, a mobile 

application, or private or public websites. In addition, the Thai government seems to 

support, and encourages attention being given to, e-commerce adoption as this is 

consistent with their policy (the vision for Thailand 4.0), focusing on the value-based 

economy, driven by innovation, technology, and creativity (Lefevre & Perry, 2016).  

This concept aims to change the country’s traditional farming to smart farming, 

traditional small and medium-sized enterprises (SMEs) to smart enterprises, and 

traditional services to high-value services (Government Public Relations Department, 

2017). E-commerce adoption for rice selling is believed to contribute to fair trade 

between the farmer (producer) and the buyer as it not only provides the farmer with 

price negotiability when selling directly to final consumers, but it also minimizes  

the extent of price penetration from any middleman activities. Thus, it is unsurprising 

that many parties, including the government, is paying considerable attention to 

encouraging e-commerce adoption. Recently, many Thai government agencies, such as 

departments under the Ministry of Commerce, have established websites or online 

selling channels allowing farmers to post their products that are for sale.  
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For instance, the Department of International Trade Promotion (DITP) initiated  

the campaign called the “Thai Smart Farmers’ Promotion” to encourage Thai farmers 

to sell rice through the <www.thaitrade.com> website (The Nation, 2016). Another 

example is from the Department of Business Development (DBD) that developed  

an online rice selling channel for Thai farmers at <www.dbd.go.th> and  

at <www.ThaiCommerceStore.com> websites. Moreover, some private sector 

organizations have launched campaigns to facilitate e-commerce adoption by farmers, 

such as DHL’s campaign to provide free delivery for four months for direct orders from 

farmers (Disruptive.asia, 2016). Besides, some other public e-commerce platforms for 

rice trading are provided free of charge by many third-party organizations, such as 

<Priceza.com>, <u-rice.com>, and <enterfarm.com> websites. As a result, some rice 

farmers and rice industry-related associations are placing their product online, either on 

their own websites, or through social media (Facebook and Instagram), mobile 

applications (e.g. LINE, Thai farmer (ชาวนาไทย), Kaidee, and Thai Go Green), third-party 

public websites, government agencies’ websites, etc. (Marketingoops.com, 2016).  

The adoption of e-commerce for rice selling is of interest as it could address  

the above points, thus contributing to the creation of a new form of rice selling and 

providing great opportunities to directly reach all potential buyers at any time and in all 

areas. The adoption of e-commerce for rice selling could facilitate the dual and 

simultaneous roles of Thai rice farmers as both rice producer and rice seller.  

This would help them to gain more profit, have more opportunities for rice selling, 

expand their market to various potential buyers, as well as reducing their costs and  

the extent of middleman activities. In terms of the country’s economy, a higher income 

and good quality of life would be among the driving forces for improving economic 

growth, with more money available for spending in local areas and in the whole 

country, the maintenance of job employment, etc. Nevertheless, only a small number 

of farmers and rice industry-related associations have begun to adopt e-commerce and 

other online marketing, so other farmers are probably missing a great opportunity to 

expand their businesses. In particular, e-commerce adoption enables adopters to reach 

potential consumers, both domestic and international, along with allowing these 

adopters to enjoy higher profit margins by shortening the supply chain and minimizing 
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some middlemen activities. Thus, to further encourage Thai rice farmers to utilize  

e-commerce, alongside their traditional sales which rely on middlemen, it is necessary 

to understand the influencing factors that determine their behavioral intentions to adopt 

e-commerce for rice selling. 

 

1.3 Research objectives 

 

This research mainly focuses on the perceptions of Thai rice farmers on  

the adoption of e-commerce for rice selling, while also identifying factors that could 

influence this adoption. The main theory in the research is a modification and extension 

of the unified theory of acceptance and use of technology (UTAUT) in  

the context of rice selling in Thailand. This theory provides a solid base for explaining 

why Thai rice farmers accept or reject e-commerce adoption from a specific 

perspective, together with allowing significant potential for enhanced understanding of 

when e-commerce adoption is accepted (Alhilali, 2013). The main objectives of  

the current study are as follows: 

1.3.1 To identify Thai rice farmers’ perceptions on e-commerce adoption 

1.3.2 To identify the factors that influence Thai rice farmers’ intentions to adopt 

e-commerce for rice selling 

1.3.3 To examine the influence of e-commerce adoption for rice selling in  

the digital era 

1.3.4 To find ways to encourage Thai rice farmers to adopt e-commerce for rice 

selling and to gain their recognition of the importance of this selling platform. 

 

1.4 Research questions 

 

1.4.1 What are Thai rice farmers’ perceptions on e-commerce adoption?  

(e.g. benefits and barriers)  

1.4.2 Do some UTAUT constructs (i.e., performance expectancy, effort 

expectancy, social influence, and facilitating conditions), perceived implementation 
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cost, and perceived risk play roles as factors that influence e-commerce adoption by 

Thai rice farmers for rice selling? 

1.4.3 Are the two moderating variables, namely, government support and 

sufficient information technology (IT) knowledge/skills able to reinforce the intention 

to adopt e-commerce? 

 

1.5 Implications and contributions of this research 

 

The research implications and contributions can be divided into two contexts: 

(1) the practical contribution context of the initial practice of e-commerce for rice 

products in Thailand’s market and (2) the theoretical contribution context as  

a modification and extension of the UTUAT model for the adoption of technology for 

agricultural products. 

In relation to its practical contribution context, this research, firstly, aims to 

address the problem of Thailand’s rice price recession. Rice is one of the major 

agricultural products of Thailand. Not only does it generate an extremely high export 

value, representing an important percentage of the country’s GDP, but it also creates  

a significant amount of employment. Therefore, the rice price recession is having  

a massive effect on the country’s economy as most of the Thai population is engaged 

in agricultural practices, with over half being rice farmers. Secondly, in a highly 

competitive market, e-commerce is accepted as one of the powerful tools used by 

businesses to expand their market and improve their capability and productivity.  

In Thailand, e-commerce is used by an exceedingly small proportion of farmers in  

the agricultural sector, far less than its overall potential. However, some rice farmers 

have initiated posting their product through online channels, such as Facebook and 

some public websites. Hence, it is of interest that the utilization of e-commerce for 

online rice selling by these farmers is contributing to the creation of a new form of rice 

selling, offering great opportunities to penetrate the market and directly reach all 

potential buyers. Thirdly, the rice supply chain in Thailand is quite sophisticated as the 

rice product must pass through many processes before reaches the hands of  

the consumer, with the price definitely manipulated by middlemen along the whole 
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process. Middlemen are undeniably vital and indispensable for Thai rice trading in 

many circumstances. However, it is hoped that, through some reduction or elimination 

of middleman activities, Thai rice farmers would be able to gain more profit and 

income. Therefore, selling rice through e-commerce is believed to provide 

opportunities for farmers to reduce the level of middleman activities that could affect 

the price of rice in the market. In terms of its practical contribution, this research, in its 

focus on e-commerce adoption for rice selling, has investigated rice farmers who had 

already adopted e-commerce. It was thought that this approach would gather 

information to provide concrete guidance for all Thai rice farmers who are potentially 

interested in e-commerce adoption for rice selling, as well as gathering policy 

suggestions about e-commerce adoption for rice selling. The outcomes of this 

investigation are also expected to create effective selling channels, generate competitive 

advantage, and reach all potential consumers in any geographical region in Thailand. 

In addition, although the adoption of e-commerce for rice selling is still in its infancy, 

the current study’s model of e-commerce for rice selling will ultimately be one of  

the guidance models for other business sectors in this digital economy, serving as a 

pilot project, especially for other agricultural products as well as for perishable goods. 

In the context of theoretical implications, the expectation and current level of  

e-commerce adoption in the agricultural industry could create an interesting linkage 

with the unified theory of acceptance and use of technology (UTAUT), which has been 

constantly extended by research papers and could also be extended in the current 

context. As a comprehensive synthesis of technology acceptance models, UTAUT is 

formulated by comparing and conceptualizing empirical similarities across eight 

models of the determinants of intention and usage of information technology (IT). 

These models are: innovation diffusion theory (IDT); theory of reasoned action (TRA); 

technology acceptance model (TAM); theory of planned behavior (TPB); combined 

TAM and TPB (C-TAM-TPB); model of PC [personal computer] utilization (MPCU); 

motivational model (MM); and social cognitive theory (SCT) (Tan, 2013; Wang & 

Wang, 2010). This construct could be applied and would give an effective explanation 

for users’ acceptance of, and behavioral intentions to use, e-commerce in the current 

context. However, the current research uses four main variables from the UTUAT 

model, consisting of: performance expectancy (PE) (new technology will improve job 
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performance); effort expectancy (EE) (the technology is effortless to use); facilitating 

conditions (FC) (infrastructure exists to support the use of technology); and social 

influence (SI) (opinions of others will influence the behavior to use technology) 

(Venkatesh, Morris, Davis & Davis, 2003). The following four important variables 

were added to the model. These could affect an online scenario and could make  

the model more suitable to the rice sector in Thailand: perceived risk, especially when 

cybercrime is involved; perceived implementation cost, especially when e-commerce 

adoption could lead to additional investment cost; and sufficient IT knowledge, with  

e-commerce adoption mostly related to the capabilities of IT usage and government 

support (GOV) which may be an essential requirement for the encouragement of  

e-commerce adoption in a developing country. This could contribute to the UTAUT 

model extension and modification for the adoption of technology in agricultural 

products. Moreover, even though many studies have investigated the adoption of new 

technology, only a few studies have focused on perishable goods and agricultural 

products, and even less on the adoption of e-commerce for rice selling. In particular, 

the incredible linkage between the advanced selling channel of e-commerce and rice as 

the perishable product could work together and establish further development of this 

research field. Thus, this study expands the understanding of the UTAUT model’s 

robustness in explaining the acceptance and adoption of e-commerce in the agricultural 

product context in Thailand. 

 

1.6 Outline of thesis 

 

This thesis is composed of five chapters that are structured as follows. Chapter 

1 introduces the study, providing information on the research background, statement of 

problems, research objectives, research questions, implications, and contributions. 

Chapter 2 presents a review of prior studies (the literature review), especially in  

the context of the rice market in Thailand, e-commerce, and technology acceptance-

related theories. The research framework, hypotheses, and conceptual model are also 

explained in this chapter. Chapter 3 outlines the research methodology, consisting of 

research design, sample size, and sampling method, the tool and instrument for data 

collection, and the research analysis method. Chapter 4 provides the qualitative research 



 11 

finding and data analysis as well as explaining about the revised hypothesis and 

conceptual model. Chapter 5 provides quantitative research results and data analysis, 

as well as presenting the hypotheses testing and the significance of the research model. 

Chapter 6 discusses the research findings from the previous chapter, and concludes by 

presenting the overall concept obtained from the study. This chapter includes  

the summary of the entire study, its theoretical contributions, practical implications, 

limitations, and recommendations for policies and future studies.



 

CHAPTER 2 

 

Literature reviews 

 

This chapter describes the study’s overall concept and presents the review of 

related prior studies in the literature. The literature review focuses on the rice market in 

Thailand, e-commerce, and theories related to technology acceptance. This chapter also 

includes the framework, hypotheses and conceptual model of the current research. 

 

2.1 Thailand’s rice market 

 

2.1.1 Rice farmers and rice production in Thailand 

Thailand’s 2013 agricultural census indicated that a total of 3.78 million rice 

farmers held areas for rice cultivation, mostly in the Northeast region (2.44 million 

people), followed by the North region (0.88 million people), the Central region (0.34 

million people), and the South region (0.11 million people) (The National Statistical 

Office, 2014). Rice represents an important element of Thailand’s economy, and 

especially rice farming which employs more than 16 million people or one-quarter of 

Thailand’s total population (Blake & Suwannabul, 2016). According to Bureau of Rice 

Research and Development (2016), the Thai rice industry is in the mature stage of 

development, and classifies rice in two ways: (1) ecological cultivation and (2) 

photoperiod-sensitive and non-photoperiod-sensitive rice varieties. Firstly, rice types 

are classified based on their ecological cultivation, such as lowland rice (rain-fed 

lowland rice and irrigated lowland rice), floating rice, deep water rice, upland rice, and 

highland rice. Secondly, rice varieties are classified regarding to whether they are 

photoperiod-sensitive or non-photoperiod-sensitive. 

Generally, Thailand has two main rice cropping seasons, comprising the major 

crop of rice and the second crop of rice (Titapiwatanakun, 2012). The major crop is 

grown from May to October, except for some provinces in the south of Thailand that 

begin in the middle of June through to February. The second crop is irrigated rice, 
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normally growing in the dry season from November to April, and from March to mid-

June for some provinces in the south of Thailand (The National Statistical Office, 2016). 

 

2.1.2 Rice market system in Thailand 

According to a study by the Center for International Trade Studies (2015),  

the rice market system in Thailand is driven and dynamically changed by government 

policy at times. That study analyzed recent rice market systems that prevailed in three 

periods which were: (1) a period before the rice pledging scheme; (2) a period during 

the rice pledging scheme; and (3) a period after the cancellation of the rice pledging 

scheme. 

2.1.2.1 Rice market system before the rice pledging scheme 

In the past, as rice farmers did not have their own rice barns or drying 

areas, they were obliged to sell rice as paddy rice to rice buying markets located near 

their production sites (i.e., their farms). Examples of these rice buying markets were 

paddy rice hubs, rice mills, local intermediaries or middlemen (Yong), the general 

agricultural market, and agricultural cooperatives. Decisions by farmers on the rice 

buying markets where they would sell their rice mostly depended on the price offered 

and the distance from their farms, which would influence the cost of transportation. 

From these rice buying markets, paddy rice would be sold and transferred to rice mills. 

In the rice mills process, paddy rice would be processed to become polished rice which 

was subsequently transferred to rice brokers, domestic wholesalers, or exporters. 

2.1.2.2 Rice market system during the rice pledging scheme 

During 2000–2014, significant changes were made to the Thai rice market 

system. One of the major causes that shifted the market-leading power from a micro 

rice economy to the government was the introduction of a rice pledging scheme.  

The rice pledging scheme offered a higher buying price than in the traditional rice 

market, so farmers chose to sell their grains under the scheme. The scheme itself 

indirectly increased the role and power of rice mills as paddy rice assemblers. In 2011, 

farmers were thus left with two choices for selling rice: (1) paddy rice hubs, rice mills, 
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and/or middlemen (Yong), accounting for 95 percent of their sales; and (2) the general 

agricultural market, accounting for 5 percent of their sales. 

2.1.2.3 Rice market system after the suspension of the rice pledging scheme 

In 2015, the rice pledging scheme was suspended. During this period, 

agricultural cooperatives became a focal point where paddy rice for farmers could be 

locally assembled and brought to rice mills for further processing. Through their 

activities, middlemen, such as wholesalers and retailers, then acted as the main 

distributors of polished rice to the domestic market, whereas, for the foreign rice 

market, polished rice was mainly intermediated by exporters.  

The Public Warehouse Organization (PWC), under the Ministry of 

Commerce, was assigned to take care of and sell rice remaining in the government 

inventory from the rice pledging scheme. This was done by using a bidding system and 

allowing price negotiation to achieve ultimate benefits for the government. Paddy rice 

and polished rice under the bidding system were stored in designated rice mills or 

warehouses according to PWC announcements. Interested buyers could visit these 

locations to inspect the rice before submitting their price bids. In addition, rice in the 

government inventory was auctioned through government-to-government (G2G) deals, 

which resulted in selling prices that were more settled than market rates. 

 

2.1.3 Rice value chain in Thailand 

The value chain of rice in Thailand is generally comprised of many related 

sectors, engaged in the process depicted in Figure 2.1, which was adapted from  

the works of Wattanutchariya, Tansuchat, and Ruennareenard (2016); Sahavacharin 

and Srinon (2016); and the Center for International Trade Studies (2015). At the initial 

stage of paddy rice production, paddy rice is cultivated and harvested by farmers. They 

then choose to either mill their own paddy rice in their local village or sell it to paddy 

rice hubs, farmer institutions or agricultural cooperatives, middlemen, or nearby milling 

factories (Sahavacharin & Srinon, 2016). These paddy rice collectors, acting as 

middlemen, are crucial players in this process, collecting paddy rice from farmers in 

the same area and selling it to rice mills for the rice parboiling or polishing process at 

prices achieved through bargaining (Wattanutchariya et al., 2016). The paddy rice 
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enters the rice processing line, which consists of cleaning, parboiling, husking, and 

polishing (Sahavacharin & Srinon, 2016; Wattanutchariya et al., 2016). The output of 

the processing line are parboiled and/or polished rice which are sold and distributed 

through various market channels, such as exporters (international market), wholesalers, 

retailers (domestic market), and also other middlemen, known as Yong (Sahavacharin 

& Srinon, 2016). At this stage, Yong seem to be influential players who normally gather 

rice from rice mills and distribute it to exporters and wholesalers. Thus, in Thailand’s 

rice market, significant numbers of middlemen or intermediaries buy rice from rice 

farmers, then processing and selling the rice to make a profit, so e-commerce should be 

a potential gateway through which to reduce and eventually eliminate these intervention 

activities. 
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Figure 2.1 Thai rice value chain 

Table 2.1 below presents information on the area in Thailand planted with rice, 
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2016, and then consistently increased to reach 70.97 million rais in 2019. The major 

problem that led to the decreased harvesting area was the lower rainfall in  

the cropping season which was below average in all regions of Thailand, causing delays 

in farmers’ cultivation and leaving some areas unable to be farmed. Furthermore, due 

to the recession in the rice price, many rice farmers turned to planting other crops for 

which they would receive a better price.  

Likewise, due to the decreased harvesting area, rice production (paddy rice) also 

consistently decreased, declining from 38.10 million tons in 2012 to 27.42 million tons 

in 2016, with a slight rise to 32.89 million tons in 2019. The overall quantity of domestic 

demand for rice includes rice for human consumption, animal feed, seeds, and other 

industrial utilization, with this varying from 2012 to 2019 with an average of 

approximately 15–18 million tons each year. The quantity of (milled) rice exports 

consistently increased to 16.92 million tons in 2019 from 10.20 million tons in 2012. 

The main reason for the fluctuation in export volume was dependency on the world’s 

economic growth, market demand, and the impact of competitors’ rice prices. 

Table 2.1: Planted areas, production, and domestic and export sales of Thai rice (2012–2019) 

 2012 2013 2014 2015 2016 2017 2018 2019 

Planted area 

(million rais*) 

83.40 81.03 77.13 69.25 63.20 69.10 71.28 70.97 

Rice 

production 

(million tons) 

38.10 38.00 36.76 31.61 27.42 31.85 32.85 32.89 

Domestic 

demand 

(million tons) 

17.53 17.66 17.82 18.54 18.61 15.32 15.65 17.11 

Rice exports 

(million tons) 

10.20 

(milled 

rice = 

6.734) 

10.01 

(milled 

rice = 

6.612) 

16.62 

(milled 

rice = 

10.969) 

14.84 

(milled 

rice = 

9.796) 

13.94 

(milled 

rice = 

9.200) 

13.63 

(milled 

rice = 

9.00) 

15.52 

(milled 

rice = 

10.24) 

16.92 

(milled 

rice = 

11.00) 

Notes: *Rai = unit of area equal to 1,600 square meters (1) The values in brackets are estimated quantities of milled 

rice. (2) The transformation ratio of paddy rice to milled rice is 1:0.66. (3) Paddy rice cannot be exported due to 

domestic laws and regulations. Source: Office of Agricultural Economics (2016a, 2016b, 2019b) 
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Table 2.2 below shows rice prices between 2012 and 2019 for Thailand’s 

domestic paddy rice which is sold by Thai farmers, and the export price after processing 

paddy rice into Jasmin rice, white rice, and glutinous rice. The difference is obvious in 

the rice price between paddy rice and processed rice (Jasmin, white, and glutinous rice). 

In addition, farmers’ selling price is more likely to have deductions owing to excessive 

grain moisture content (15% rule) and grain quality, causing the paddy rice to have an 

even lower price (Bangkok Pundit, 2013). 

Table 2.2: Farmers’ domestic selling price (paddy rice) and export rice price (processed rice) 

Years 

Jasmin rice* White rice Glutinous rice 

Farmer 

selling price 

(paddy rice) 

Export 

price 

(FOB)** 

Farmer 

selling price 

(paddy rice) 

Export 

price 

(FOB)** 

Farmer 

selling price 

(paddy rice) 

Export 

price 

(FOB)** 

2012 15,365 33,235 10,156 17,733 11,925 25,132 

2013 14,859 35,012 8,763 15,684 12,586 27,886 

2014 12,914 31,252 7,753 13,630 10,141 27,184 

2015 11,981 29,588 7,696 13,106 11,530 27,061 

2016 8,795 25,058 7,545 13,908 10,666 29,441 

2017 11,433 27,186 7,905 13,402 9,156 23,657 

2018 15,199 36,413 7,892 13,466 9,834 22,654 

2019*** 16,500 36,358 8,100 12,910 14,000 35,434 

Notes: Value = Thai baht/ton; *Jasmin rice = Thai Hom Mali rice; **FOB = Free on Board; (1) *** estimated value; 

(2) Value in Thai baht varies each year (on 3 January 2020, 30.3148 baht = 1 US dollar [USD] according to Bank of 

Thailand USD selling rate) Source: Office of Agricultural Economics (2016b, 2019b) 

Hence, if farmers can produce rice and sell directly to consumers in both  

the domestic and international markets by themselves, their income and profit would 

increase due to the reduction or elimination of processing costs for middlemen 

activities. In this regard, e-commerce would be a rice selling channel that could make 

the direct connection between farmers and all potential buyers in both the domestic and 

international markets. 
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2.2 E-commerce 

 

No universal definition is available for e-commerce. As loosely defined by  

the World Trade Organization (WTO) (1998), “e-commerce is understood to mean  

the production, distribution, marketing, sale or delivery of goods and services by 

electronic means”. Additionally, Zwass (2003) and Awa, Ojiabo, and Emecheta (2015) 

defined e-commerce as “a business innovation, involving non-physical and electronic 

interaction by sharing of business information, maintaining of business relationships, 

and conducting of business transactions through the means of telecommunications 

networks.” Similarly, e-commerce is accepted as use of the internet to process and 

facilitate trade through an online channel (Hajli, Sims, & Shanmugam, 2014). 

Schneider (2013) defined e-commerce in the broadest sense stating that that it is all 

business activities that use internet technologies. Likewise, Turban et al. (2008) (cited 

in Awiagah, Kang, & Lim, 2016) defined e-commerce as a process of selling, 

purchasing, transferring, or exchanging products, services, and/or information through 

the internet. The study by Baourakis, Kourgiantakis and Migdalas (2002) also defined 

e-commerce simply as trading goods and information through the internet. 

Gunasekaran et al. (2002) elaborated that e-commerce encompasses four aspects. 

Firstly, in the communication aspect, e-commerce is used to deliver information and 

goods/services or to make a payments over telephone lines, computer networks, or any 

other electronic means. Secondly, in the business process aspect, e-commerce is  

the application of technology to the automation of business transactions and work flows. 

Thirdly, in the service aspect, ecommerce is used to effectively and efficiently provide 

the service. Fourthly, in the online aspect, e-commerce can provide the capability to 

conduct business online.  

Meanwhile, when narrowly defined, e-commerce refers to trades which actually 

take place over the internet by buyers visiting sellers’ websites and making online 

transactions (Duffy & Dale, 2002). According to the Organisation for Economic  

Co-operation and Development (OECD) (2013), e-commerce is defined as “the sale or 

purchase of goods or services, conducted over computer networks by methods 

specifically designed for the purpose of receiving or placing of orders, but the payment 
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and the ultimate delivery of the goods or services do not have to be conducted online.” 

Similarly, e-commerce refers to the conduct of business electronically via a computer 

network through internet usage, including online commercial activities, information 

exchange, online payments, and web-based technologies (Fraser et al., 2005, cited in 

Astuti & Nasution, 2014; Baourakis et al., 2002). Additionally, Philip (1997, cited in 

Awa et al., 2015, p. 145), emphasized that e-commerce encompasses many aspects, 

such as electronic trading, electronic messaging, electronic data interchange (EDI), 

electronic money transfer, e-mail, facsimile (FAX) electronic catalog, bulletin board 

services, shared databases and directories, electronic news and information services, 

electronic payroll, electronic forms and other types of electronic data transmission. 

Moreover, Al-Bakri and Katsioloudes (2015) expressed the view that e-commerce is 

used particularly for transferring information between computer systems and enables 

users to electronically integrate their functions, activities, and procedures.  

In the current research, defining e-commerce involved many dimensions, one 

of which was actual payment. However, if selling occurred through online channels,  

it would come under the scope of e-commerce, regardless of the method of payment. 

E-commerce would be defined simply as trading goods and information through  

the internet (Baourakis et al., 2002). Hence, the current research defines e-commerce 

as direct and indirect processes, related to buying, selling, and trading of goods, 

services, and information via internet and computer networks which could include 

posting products on one’s own website, social media (e.g., Facebook and Instagram), 

mobile applications, third-party public websites or government agencies’ websites 

while “the payment and the ultimate delivery of the goods or services do not have to be 

conducted online” (OECD, 2013). 

 

2.2.1 Types of e-commerce 

 Based on Waghmare (2012), the major types of e-commerce can be divided into 

four aspects: (1) business to business (B2B); (2) business to consumer (B2C);  

(3) consumer to consumer (C2C); and (4) others, such as consumer to business (C2B), 

government to government (G2G), government to employee (G2E), government to 

business (G2B), business to government (B2G), etc.: 
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2.2.1.1 Business-to-business (B2B) e-commerce generally refers to all 

electronic transactions of goods or services conducted between companies (Fernandes, 

2014). For example, producers sell their products to wholesalers or distributors who 

subsequently sell these products to retailers (Gangeshwer, 2013).  

2.2.1.2 Business-to-consumer (B2C) e-commerce refers to the utilization 

of the internet or company software to sell products to consumers through an online 

channel, while traditional retail stores still operate normally or even if no physical stores 

exist, for example, Amazon.com (Khurana, 2016). 

2.2.1.3 Consumer-to-consumer (C2C) e-commerce refers to all electronic 

transactions of goods or services conducted between consumers (Fernandes, 2014). 

Individuals can buy and sell through third-party websites, such as Ebay and Kaidee that 

offer and provide online platforms as well as online payment methods (Khurana, 2016).  

2.2.1.4 Other e-commerce refers to all other types of e-commerce, such as 

consumer to business (C2B), government to government (G2G), government to 

employee (G2E), government to business (G2B), business to government (B2G), etc. 

 

2.2.2 Benefits of e-commerce for company (or seller) and consumer 

One of the most prominent benefits of successful e-commerce adoption from 

the seller side is expanding the scope of the market which, with few costs and being 

fast and easy, can move from only the local scale to the international and global scale 

(El-fitouri, 2015). Moreover, the e-commerce adopter can gain immense opportunities 

and benefits, such as establishing trade relationships, exchanging information, and 

coordinating logistics and communications via global or regional supply chains, thus 

enhancing their key business capabilities (Humphrey et al., 2003, cited in Kurnia, 

Choudrie, Md Mahbubur & Alzougool, 2015). Mapeshoane and Pather (2016) reported 

many beneficial aspects of e-commerce, such as market accessibility and lower trade 

costs, together with improving consumer services and information exchange flexibility.  

In addition, e-commerce allows sellers to develop direct relationships with all 

potential consumers as many intermediaries in the supply chain are bypassed (Radstaak 

& Ketelaar, 1998, cited in Astuti & Nasution, 2014). E-commerce can reduce or 
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eliminate intermediary or middleman activities: as a result, it can dispense with 

additional fees for intermediaries as it is not necessary to have them between sellers 

and buyers in cyberspace (El-fitouri, 2015). E-commerce enables adopters to reduce 

their inventory as they are able to manage their manufacturing system and distribution 

planning; as a result, storage costs, as well as insurance and other costs, decrease  

(El-fitouri, 2015). E-commerce can also provide adopters with improvements in 

operation performance and competitive advantages through cost savings that result 

from the consumer search process, subsequent inventory, and the reduction of paper 

transactions (Ghobakhloo & Tang, 2013). E-commerce can also provide transaction 

flexibility, with transactions able to be processed over the internet 24 hours a day,  

7 days a week (El-fitouri, 2015). 

E-commerce benefits from the consumer side include real-time access  

(24 hours a day, 7 days a week) to information about products and services, such as 

product availability, inventory level, shipment status, and production requirements, so 

purchasers can buy at any time over the internet (Sutanonpaiboon & Pearson, 2006). 

Generally, products available through e-commerce are cheaper as consumers can 

compare the price on several websites in the online market and also at traditional stores 

and choose the best offer (El-fitouri, 2015). Without the limits of place or distance or 

time, e-commerce can provide opportunities for consumers everywhere in the world, 

even in Third World countries, to buy a product which may not be available in their 

countries, as well as being able to participate in auctions directly through international 

networks (El-fitouri, 2015). 

 

2.2.3 E-commerce in agriculture 

E-commerce for agricultural products can play an important role as a new 

marketplace and information resource (Jamaluddin, 2013). In addition, it is believed 

that e-commerce will create more competition, transparency, and profitability in this 

market sector. Not only will it attract more consumers as it has no geographical 

restrictions, but it could also reduce transaction costs through the system and be  

the means of offering products at a lower price (Carpio, Isengildina-Massa, Lamie, & 

Zapata, 2013). On the other hand, the lack of information technology (IT) and  
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e-commerce could lead to farmers being disadvantaged due to probable restrictions on 

their access to important information regarding the agricultural market, marketing, 

technologies, and knowledge (Lu, Lu, Wang, Pan & Qin 2015). Asadihkoob and 

Ebrahimi (2014), in findings from their research on e-commerce in agricultural 

products, revealed that e-commerce adoption can bring many advantages for farmers, 

such as gaining higher profitability, eliminating intermediaries’ activities, enhancing 

the quality of agricultural products, increasing farmers’ awareness of the market price, 

more easily accessing markets, as well as being more competitive. The study by 

Baourakis, et al. (2002) on the impact of e-commerce on agricultural products in Greece 

showed that, although agricultural products did not have the same opportunities as 

digital products, e-commerce could provide crucial advantages, such as lower 

transaction costs and the capability to penetrate the international market. Meanwhile, 

China, as the largest e-commerce market in the world, is also in a period of rapid 

development of agricultural e-commerce as a platform to expand the market and extend 

the supply chain. E-commerce in China plays the significant role of providing 

opportunities for agricultural product circulation, improving agricultural efficiency, and 

increasing farmers’ income (Yanyan, 2015). 

 

2.2.4 E-commerce situation in Thailand 

As shown in Figure 2.2 shows, according to ETDA (2017), the value of  

e-commerce in Thailand from 2014–2017 was 2.033, 2.245, 2.560, and 2.762 trillion 

baht, respectively. From 2014–2017, the e-commerce value increased each year by 

10.41 percent (2014–2015), 14.03 percent (2015–2016), and 7.91 percent (2016–2017). 
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Growth rate 

2014–2015 10.41% 

2015–2016 14.03% 

2016–2017 7.91% 

 

Figure 2.2: E-commerce situation in Thailand  

Source: ETDA (2016, 2019) 

As shown in the statistical data from ETDA (2017, 2019), the value of  

e-commerce in Thailand tends to increase every year, with this mostly due to  

the following four factors. Firstly, the new behavior of consumers shows their 

familiarity with the use of technological devices, such as the smartphone, tablet, laptop, 

smartwatch, etc. This factor results in the continuing increase in the number of  

e-commerce users from 502,676 people in 2014 to 527,324 people in 2015, 592,996 

people in 2016, and 644,071 people in 2017. Secondly, government policy in this digital 

era seems to play a significant role in increasing the value of e-commerce through  

the constant development of e-commerce infrastructure, such as e-marketing,  

e-payment, e-logistics, etc. Government policy in Thailand also encourages Thai 

businesses and SMEs to utilize the new technology and innovation in their production. 

For example, the government has approved a budget for constructing a nationwide 

broadband network for all villages across the country which will help bridge the digital 

divide and promote modern economic development through the e-commerce channel. 
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In addition, the government’s vision is to create digital application platforms to 

accommodate and promote online activities, including e-marketplace, e-payments, and 

e-government. Thirdly, the change to a new business model for the method of payment 

can influence both private and public sectors as they see the potential and the influence 

of e-commerce. Thus, these sectors are adopting e-commerce as an alternative selling 

channel for their business as it provides the opportunity to sell their products and 

services, and has the capability to display the variety of products 24 hours a day, 7 days 

a week. Fourthly, to expand from the domestic market to the international market,  

e-commerce could be a starting point as it helps business by providing the opportunity 

to display products and services online and to communicate with foreign consumers. 

Hence, e-commerce is appearing to play an important role for business in this era. 

In terms of the situation of Thailand’s agricultural e-commerce, no precise 

statistics are available on the e-commerce value of agricultural products, as these 

statistics are included in the category that encompasses food and beverages, processed 

food, and agricultural and fishery products. These statistics show that the trade value of 

this category has risen from 102.18 billion baht (in 2015) to 151.30 billion baht (2016), 

135.87 billion baht (2017), and 172.54 billion baht (2018) (ETDA, 2019).  

With regard to e-commerce adoption for rice selling, the problem of the rice 

price recession led some Thai farmers to begin to use e-commerce as a platform to sell 

their grain; this includes using their own websites, social media (Facebook and 

Instagram), mobile applications (e.g. LINE, Thai farmer (ชาวนาไทย), Kaidee, and Thai 

Go Green), etc. Furthermore, some other e-commerce public platforms for rice trading 

are provided free of charge by many third-party organizations, such as <Priceza.com>, 

<u-rice.com>, and <enterfarm.com> websites. Moreover, the Thai government is 

apparently supporting and encouraging these developments as they are in line with its 

vision for Thailand 4.0 (Lefevre & Perry, 2016). Recently, many government agencies, 

such as departments under the Thai Ministry of Commerce, have established website 

or online selling channels enabling farmers to post the products they have for sale.  

For instance, in the campaign called the “Thai Smart Farmers’ Promotion”, initiated by  

the Department of International Trade Promotion (DITP), Thai farmers were 

encouraged to sell rice through the <www.thaitrade.com> website (The Nation, 2016). 
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Another online rice selling channel was developed for Thai farmers at www.dbd.go.th 

and at www.ThaiCommerceStore.com websites by the Department of Business 

Development (DBD). All these efforts are supportive of the adoption and development 

of Thailand’s agricultural e-commerce market. Hence, it is clear that Thailand’s 

agricultural e-commerce market is undergoing a period of rapid development, with  

e-commerce possibly an alternative selling channel for agricultural products in the 

future. 

 

2.3 Theoretical background 

 

As prior studies on e-commerce adoption for the sale of agricultural products, 

especially rice, are scarce, the current study has adopted the unified theory of 

acceptance and use of technology (UTAUT) as its theoretical foundation. This theory 

provides a solid base of understanding for why users will accept or reject technology 

from a specific perspective (Samaradiwakara & Gunawardena, 2014). In particular, 

UTAUT is accepted as a suitable “individual-level adoption model” to determine  

the behavioral intention to use technology (Awiagah et al., 2016, p. 819). This model 

is the most comprehensive model at an individual level, integrating eight significant 

models from previous research on technology acceptance, consisting of IDT, TRA, 

TAM, TPB, C-TAM-TPB, MPCU, MM, and SCT (Tan, 2013; Alhilali, 2013; Tan, 

Chong, & Lin, 2013; Casey & Wilson-Evered, 2012). Interestingly, the UTAUT model 

is conceptualized by using the similarities and disparities across these eight models to 

formulate its conceptual framework (Samaradiwakara & Gunawardena, 2014). 

According to evidence-based results, this model can explain up to 70 percent of 

technology acceptance behavior, significantly more than previous models which could 

only explain approximately 40 percent of technology acceptance (Venkatesh et al., 

2003; Wu, Tao, & Yang, 2007, Bhatiasevi, 2016). This unified model is currently one 

of the dominant theoretical models in the fields of physiology and sociology where it 

is used by researchers seeking to predict the individual’s intention to adopt technology. 

Consequently, UTAUT is adopted as the base model in the current research as it covers 

the variables that influence behavioral intention for e-commerce adoption. 

Nevertheless, in the technology adoption context where price and security are important 
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factors, additional variables needed to be added. After considering e-commerce in  

the rice selling context and user factors, this model still missed some important 

variables that could affect an online scenario. These were perceived risk, especially 

when cybercrime was involved (Riek, Bohme, & Moore, 2015), and perceived 

implementation cost which could be an important factor for Thai farmers to consider 

when adopting e-commerce. Moreover, IT knowledge/skills and government support 

were added to this model as moderators which could affect the further use of  

e-commerce by farmers.  

Therefore, the current research used a modified and extended UTAUT model in 

the Thai rice selling context. The study believed that this modified model would provide 

a solid base to explain why farmers accept or reject e-commerce adoption from  

a specific perspective, together with granting significant potential to enhancing our 

understanding of e-commerce adoption acceptance. Moreover, as analysis in this 

research is at an individual level, UTAUT is very appropriate as a base model to be 

modified so Thai rice farmers’ perceptions on e-commerce adoption can be examined. 

Consequently, UTUAT, which unifies the views of technology acceptance models, is 

most suitable for modification and application in the current research as it examines 

what will affect Thai farmers’ perceptions and acceptance of e-commerce adoption. 

 

2.4 Technology acceptance-related theories 

 

Technology acceptance is defined as an individual’s psychological state as it 

relates to their voluntary intention to use the specific technology. The objectives of the 

technology acceptance model are to investigate how to promote technology usage and 

to explore related factors that affect the acceptance and adoption of technology 

(Alshehri et al., 2012). This section explores the preliminary models/theories that 

influence the research field of technology acceptance. Several models/theories have 

been developed in this research field, with their degree of influence varying depending 

on the evaluation of user acceptance. According to Figure 2.3 in Venkatesh et al. 

(2003), the UTAUT model is the basic conceptual framework underlying the class of 

models that explain the individual’s acceptance of information technology (IT). 
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Basically, this begins with the user’s reaction to using the technology which could 

contribute to his/her intentions to use and his/her actual use of that technology. 

 

 

 

 

 

 

Figure 2.3: Basic concept underlying user acceptance models 

Source: Venkatesh et al. (2003) 

Figure 2.4 presents the chronological order of the technology acceptance model 

and the theories that have evolved to explain the adoption of technology. Thus,  

the current research focuses on the related models that conceptualize the UTAUT 

model. These eight models consist of: innovation diffusion theory (IDT); theory of 

reasoned action (TRA); theory of planned behavior (TPB); technology acceptance 

model (TAM); combined TAM and TPB (C-TAM-TPB); model of PC utilization 

(MPCU); motivational model (MM); and social cognitive theory (SCT) (Tan, 2013; 

Wang & Wang, 2010). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4: Chronological order of technology acceptance model 
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2.4.1 Innovation diffusion theory (IDT) 

Among the behavioral research adopted from sociological and psychological 

theories for exploring users’ acceptance of IT, innovation diffusion theory (IDT) is  

the most fundamental theory, having been used since the 1960s. Innovation diffusion 

theory (IDT), developed by Rogers, provided the theoretical framework for innovation 

acceptance behavior (Yusuf & Derus, 2013). Even though IDT was originally based on 

the study of agricultural innovation, it has also been a starting point for research on 

understanding the factors and processes involved in various aspects of the adoption of 

innovation (Kilmon & Fagan, 2017). This framework has been applied at both 

individual and organization levels (Yusuf & Derus, 2013). 

Rogers (1983) defined an innovation as an idea, practice, or object that is 

perceived as new by an individual or other unit of adoption whereas diffusion is  

the process by which an innovation is communicated within a social system, and 

adopted or rejected by its members. Concisely, the diffusion of an innovation is  

a process whereby an innovation is communicated through certain channels over time 

among members of a social system (Rogers, 1983). Rogers (1983) proposed five 

variables that could predict the rate of innovation adoption, namely, relative advantage, 

compatibility, complexity, trialability, and observability.  

Firstly, relative advantage refers to the degree to which an innovation is 

accepted as being better than the previous idea that it supersedes (Rogers, 1983; Kautz 

& Larsen, 2000). It is generally accepted that people would adopt a new idea, product, 

or service if they perceive it to be a better option than the previous practice, for reasons 

such as economic profitability, lower initial costs, decreased discomfort, gained social 

prestige, reduced effort, time saved, etc. (Wani & Ali, 2015). Secondly, compatibility 

refers to the degree to which an innovation is perceived as consistent with well-known 

values, beliefs, experiences, needs, social norms, general practices, and/or socio-

cultural values (Yusuf & Derus, 2013). The more the compatibility, the less  

the uncertainty for the adopter (Rogers, 1983). Therefore, an innovation with better 

compatibility creates more likelihood of its adoption. A firm or a user definitely does 

not want a new innovation to impact on an existing line of operation as this could 

contribute to operational problems or even to feeling unworthy to adopt this innovation 
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(Wani & Ali, 2015). Thirdly, complexity is the degree to which an innovation is 

somehow perceived as being difficult to understand and use which, at times, includes 

associated risks (Yusuf & Derus, 2013). This refers to a simpler innovation being 

adopted more readily. Fourthly, trialability refers to the degree to which an innovation 

can be trialed or experienced on a limited basis before adopting it or committing to its 

use (Rogers, 1983; Kautz & Larsen, 2000; Yusuf & Derus, 2013). More concisely,  

the more opportunities for the adopter to be able to test or trial the innovation on an 

experimental basis before adoption, the less the uncertainty of the adopter (Rogers, 

1983; Yusuf & Derus, 2013). Fifthly, observability refers to the degree to which  

the result of an innovation is visible to others (Kautz & Larsen, 2000). The reason is 

that visible results create reduced uncertainty, with some ideas easier to communicate 

to others while some innovations are difficult to explain (Rogers, 1983). Moore and 

Benbasat (1991) built on and redefined the characteristics of IDT, as originally 

presented in the work of Rogers, developing a model for the study of the individual’s 

acceptance of technology and of technology’s diffusion within an organization. 

 

 

 

 

 

 

 

 

 

 

Figure 2.5: Innovation diffusion theory (IDT) 

Source: Moore and Benbasat (1991) 
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and voluntariness of use. However, two of the seven constructs, that is, relative 

advantage and compatibility are directly based on the work of Rogers. The third 

construct, ease of use, is similar to the notion of complexity, as proposed by Rogers 

(1983), taking the adopter view of the adoption of an innovation being free of effort 

(Agarwal & Prasad, 1997). Systems that are perceived to be easy to use are likely to be 

accepted and used by the adopter. The fourth construct, image, is subsumed as part of 

the relative advantage construct developed by Rogers (1983). This is shown to be one 

of Moore and Benbasat’s IDT’s constructs which refers to the degree to which using 

innovation could enhance the adopter’s image or status (Moore & Benbasat, 1991; 

Agarwal & Prasad, 1997).  

The fifth and sixth constructs, visibility and result demonstrability, are derived 

from the observability construct developed by Rogers (Moore & Benbasat, 1991). 

Visibility refers to the degree to which a potential adopter can see the innovation being 

used, whereas result demonstrability refers to the tangibility of the result from using the 

innovation (Wani & Ali, 2015). Finally, voluntariness of use is defined as the degree to 

which using the innovation is perceived as being voluntary or of the adopter’s free will 

(Moore & Benbasat, 1991). 

 

2.4.2 Theory of reasoned action (TRA) 

The theory of reasoned action (TRA) was originally developed in 1967 by 

Fishbein and Ajzen, and was later implemented to study human behavior by defining 

the relationships of attitude, intention, and behavior (Hassandoust, Logeswaran, & 

Kazarouni, 2011; Samaradiwakara & Gunawardena, 2014). In 1975, Fishbein and 

Ajzen (1975) proposed the TRA concept which emphasizes the intention to perform  

a behavior, rather than the attitude toward a behavior, as determining behavior.  

This concept is accepted as one of the most fundamental and influential theories of 

human behavior (Venkatesh et al., 2003), having been created from social psychology 

to investigate ‘conscious intentional behavior’ (Tan, 2013, p. 3). This theory is based 

on the assumption that behavior results primarily from a cognitive process that 

systematically makes use of all available information (internal and external),  

so a behavior, or at least a behavioral intention, can be predicted if the attitude and 
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subjective norm are known. To be concise, TRA emphasizes the causal chain in which 

both personal and collective attitudes towards a behavior influence the behavioral 

intention to consequently perform the actual behavior (Casimir, Ng, & Cheng, 2011). 

Regarding the conceptual model depicted in Figure 2.6, attitude and subjective norm 

are two independent determinants of intention to perform a behavior, with this intention 

identified from a person’s decision to engage in that behavior. 

 

 

 

 

 

 

 

 

 

Figure 2.6: Theory of reasoned action (TRA) 

Source: Fishbein and Ajzen (1967) 

The TRA variables are defined as follows: firstly, attitude toward the behavior 

is an individual’s positive or negative feeling about that behavior, derived from their 

beliefs (the consequences of a certain behavior) and evaluation (the personal outcome 

of those consequences). It plays a significant role in predicting behavioral intention as 

a personal evaluation of the various perspectives on performing that behavior (Wong 

& Chow, 2017). Secondly, subjective norms are the perceived social pressures 

experienced by an individual regarding the behavior: these are derived from normative 

beliefs (an individual’s perception of the referent’s support for that behavior) and  

the motivation to comply (the individual valuing that opinion) (Wong & Chow, 2017). 

Thus, the subjective norm indicates the degree to which an individual perceives how 

the opinions of others will affect the decision to engage in that specific behavior 

(Hassandoust et al., 2011). Thirdly, behavioral intention is determined from  

the individual’s decision to engage in that behavior (Hassandoust et al., 2011).  

In the TRA, intention is determined by the individual’s attitude and the subjective norm. 

Lastly, actual behavior proceeds from an individual’s intention. 
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2.4.3 Theory of planned behavior (TPB) 

The theory of planned behavior (TPB) is an extension by Ajzen in 1991 of  

the theory of reasoned action (TRA). The original TRA was unable to deal with 

behavior over which individuals lacked complete volitional control (Grandon, Nasco, 

& Mykytyn, 2011). In other words, the TRA is useful in explaining behavior under  

an individual’s willful (volitional) control, but is not as useful in explaining behavior 

which is not under an individual’s willful control. To address these situations,  

the TPB was developed by adding perceived behavioral control as a new construct to 

the original TRA, as shown in Figure 2.7. Perceived behavioral control refers to  

the individual’s perceptions of performing a specific behavior, which is influenced by 

the individual’s confidence in being able to perform that behavior (Greaves et al., 2013, 

cited in Ayob, Sheau-Ting, Jalil & Chin, 2016). In other words, it is the extent of ease 

or difficulty that the individual believes is involved in the performance of  

a behavior. Therefore, with regard to the TPB framework, the intention to proceed with 

an actual behavior can be influenced by the individual’s attitude, the subjective norm 

and/or the individual’s perceived behavioral control (Yusuf & Derus, 2013). 

 

 

 

 

 

 

 

 

 

Figure 2.7: Theory of planned behavior (TPB) 

Source: Ajzen (1991) 
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model that helps to evaluate and predict the individual’s behavior and perception of  

a technological innovation that subsequently will affect that individual’s acceptance, 

adoption, and eventual use (i.e., the usage processes) of that technology (Straub, 2009; 

Gangwar, Date, & Raoot, 2014). More concisely, it is the information systems (IS) 

model that relates to how users come to accept and use that technology (Othman & 

Shahzad, 2016). 

The TAM, an influential extension of the theory of reasoned action (TRA) of 

Ajzen and Fishbein in 1980, is a social psychological theory to explain how attitude 

towards an action and subjective norms have an impact on behavioral intention which, 

in turn, affects human behavior and how people perform that action (Schepers & 

Wetzels, 2007). Therefore, the TAM theorized that the individual’s intention to adopt 

technology would be influenced by that individual’s attitudes toward technology usage 

(Kulviwat et al., 2007). The TAM posits that behavior is logically processed in  

the following order: belief, attitude, intention, and behavior (Aleke, Ojiako, & 

Wainwright, 2011). Through the TAM, it would be possible to discover the underlying 

reasons why users accept or reject the adoption of a specific technology.  

According to Davis (1985), in the TAM, it is assumed that the relationships 

between a user’s technological acceptance, adoption, and behavioral intention to use 

can be determined by two major variables: perceived usefulness (PU) and perceived 

ease of use (PEOU). Perceived usefulness (PU) is defined as “the degree to which  

a person believes that using a particular system would enhance his or her job 

performance” (Davis, 1989, p. 320). This variable predicts the future use of technology 

which the user believes will help him/her to better perform their job (Straub, 2009). 

Perceived ease of use (PEOU) is defined as “the degree to which a person believes that 

using a particular system will be free of effort” (Davis, 1989, p. 320) or free from 

excessive effort during its use or application (Aleke et al., 2011). This variable has been 

linked to the self-efficacy theory due to its similar outcome judgment (Straub, 2009; 

Davis, 1989, p. 321): if one specific technology is easier to use than another,  

this variable expresses the assumption that it is more likely to be accepted by the user 

(Davis, 1989). 
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Figure 2.8: Technology acceptance model (TAM) 

Source: Davis 1985 

As can be seen in Figure 2.8, external factors can influence PU and PEOU, thus 

contributing to the attitude towards technology usage, behavioral intention to use, and, 

ultimately, the actual use of the technology, with the behavioral intention to use serving 

as the mediator in this model (Samaradiwakara & Gunawardena, 2014). External 

factors that can affect PU and PEOU are summarized as organizational, social, 

environmental, and computer system factors.  

In addition, the TAM indicates that PU will be affected by PEOU: in fact,  

if the technology is user-friendly (i.e., easy to use), it can be more useful to the user 

(Schillewaert et al., 2005, cited in Gangwar et al., 2014, p. 490). Nevertheless, although 

PEOU directly affects the attitude toward using the technology, it has no direct effect 

on the user’s behavioral intention to use that technology. To be specific, PEOU cannot 

determine whether the technology will be used by users; instead, it determines users’ 

attitudes toward using it. Hence, the behavioral intention to use can be jointly 

determined by PU in the way that the technology is perceived as useful and also by  

the attitude toward using that technology. 

 

2.4.5 Combined TAM and TPB (C-TAM-TPB) 

The combined theories of TAM and TPB (C-TAM-TPB) imply that behavior is 

determined by the intention to perform the behavior and by the attitude toward  

the behavior. Even though the TAM is widely used in scientific research to anticipate 

behavioral intention regarding the adoption of technologies and to determine  

Perceived 

Usefulness (PU) 

External 

Factors 

Attitude 

toward 

Use 

Behavioral 

Intention to 

Use 

Actual 

Use 

Perceived Ease 

of Use (PEOU) 



 35 

the capability of substantial usage behavior, no constructs are associated with  

the social and control factors integrated within the model (Chen, 2013). However, two 

constructs in the TPB framework, namely, subjective norms and perceived behavioral 

control have been verified in several empirical studies as the key variables influencing 

the actual use behavior of a specific technology (Jen, Lu, & Liu, 2009). Taking this into 

consideration, Taylor and Todd (1995) integrated the TAM with the TPB by adding 

these two constructs (subjective norms and perceived behavioral control) into the TAM 

with the result known as combined TAM and TPB (C-TAM-TPB), as illustrated in 

Figure 2.9. Proposed for the empirical study of computer use by students, the C-TAM-

TPB provided excellent empirical results and was found to be highly suited to 

explaining users’ behavior in using a new technology (Chen, 2013; Jen et al., 2009). 

 

 

 

 

 

 

 

 

 

 

Figure 2.9: Combined TAM and TPB (C-TAM-TPB) 

Source: Taylor and Todd (1995) 
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As shown in Figure 2.10, the model’s six major constructs consist of social factors, 

affect, complexity, job fit, long-term consequences, and facilitating conditions 

(Thompson et al., 1991). 

Firstly, the construct ‘social factors’ refers to “the individual's internalization of 

the reference group’s subjective culture, and specific interpersonal agreements that  

the individual has made with others, in specific social situations” (Triandis, 1980,  

p. 210, cited in Thompson et al., 1991, p. 126). Secondly, the construct ‘affect toward 

use’ refers to “the feelings of joy, elation, or pleasure, or depression, disgust, 

displeasure, or hate associated by an individual with a particular act” (Triandis, 1980, 

p. 211, cited in Thompson et al., 1991, p. 127). Thirdly, the construct ‘complexity’ 

refers to “the degree to which an innovation is perceived as relatively difficult to 

understand and use” (Rogers & Shoemaker, 1971 p. 154, cited in Thompson et al., 

1991, p. 128). This construct implies that the more complex the innovation,  

the lower the rate of utilization, thus producing a negative relationship between 

complexity and utilization. Hence, complexity can be perceived as the opposing 

variable to the PEOU of the TAM where the user expects the system to be free of effort 

which, in turn, produces a positive relationship between PEOU and behavioral intention 

(Thompson et al., 1991). Fourthly, the construct ‘job fit’ refers to the belief that using 

a PC can improve the user’s performance of his/her job (Thompson et al., 1991). 

Fifthly, the construct ‘long-term consequences’ refers to results that pay off in the future 

(Thompson et al., 1991). Sixthly, the construct ‘facilitating conditions’ refers to 

“objective factors, ‘out there’ in the environment, that several judges or observers can 

agree make an act easy to do” as the “behavior cannot occur if objective conditions in 

the environment prevent it” (Triandis, 1980, p. 205, cited in Thompson et al., 1991,  

p. 129). Therefore, in the context of PC utilization, this construct can be perceived as 

the provision of support to the PC user (Thompson et al., 1991). 
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Figure 2.10: Model of PC utilization (MPCU) 

Source: Thompson et al. (1991) 

 

2.4.7 Motivational model (MM) 

According to Herbert (1976) (cited in Jen et al., 2009, p. 94), motivation refers 

to “the process to push an individual to complete desired goals or work or one’s efforts 

or energy to meet certain needs or achieve certain goals.” In their technology 

acceptance study, Davis, Bagozzi, and Warshaw (1992) adapted the motivational theory 

to better understand the adoption and usage of new information technology (IT). This 

model emphasized that extrinsic and intrinsic motivations affect the user’s behavioral 

intention to use the new technology (Sharma & Mishra, 2014). Extrinsic motivation 

refers to the perception that users want to perform an activity “because it is perceived 

to be instrumental in achieving valued outcomes that are distinct from the activity itself, 

such as improved job performance, pay, or promotions” (Davis et al., 1992, p. 1112; 

Venkatesh et al. 2003, p. 428). The examples of extrinsic motivation are “perceived 

usefulness, perceived ease of use, and subjective norm” (Sharma & Mishra, 2014,  

p. 22). Intrinsic motivation refers to the perception that users want to perform an activity 

“for no apparent reinforcement other than the process of performing the activities per 
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se” (Davis et al., 1992, p. 1112; Venkatesh et al. 2003, p. 428). An example of intrinsic 

motivation is the perceived enjoyment which the individual derives from using  

a computer (Sharma & Mishra, 2014). However, as shown in the empirical investigation 

of Davis et al. (1992), perceived usefulness and perceived enjoyment have an 

influencing effect on the user’s behavioral intention to adopt and use new technology. 

 

2.4.8 Social cognitive theory (SCT) 

Social cognitive theory (SCT), one of the most powerful theories of human 

behavior, was developed by Bandura (1986) and is widely accepted as a validated 

model of human behavior. It is based on the assumption that “environmental influences 

such as social pressures or unique situational characteristics, cognitive and other 

personal factors including personality as well as demographic characteristics, and 

behavior are reciprocally determined” (Compeau & Higgins, 1991, p. 187, 1995b,  

p. 190). Compeau and Higgins (1995b) applied and extended SCT to the computer 

utilization context, with another of their studies (Compeau & Higgins, 1995a) also 

employing SCT to study performance.  

The focus of SCT is on the concept of self-efficacy which is defined as 

“people’s judgments of their capabilities to organize and execute courses of action 

required to attain designated types of performances. It is concerned not with  

the skills one has but with judgments of what one can do with whatever skills one 

possesses” (Bandura, 1986, p. 391, cited in Compeau & Higgins, 1995b, p. 191). With 

further elaboration in the context of technology adoption, it is the judgment of  

the individual’s capability to use the technology to complete and achieve a specific job 

or task, or the gathered beliefs (Jen et al., 2009). In SCT, user behavior is influenced by 

two types of outcome expectations, namely, performance-related outcome expectations 

and personal-related outcome expectations. At the same time, self-efficacy influences 

both types of outcome expectations (Sharma & Mishra, 2014). In addition, two factors 

influence user behavior: affect (a positive contributor) and anxiety (a negative 

contributor).  

In SCT, the five distinct constructs are as follows: firstly, the construct 

‘performance-related outcome expectations’ refers to “the performance-related 
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consequence of the behavior. Specifically, performance expectations address job 

related outcomes” (Venkatesh et al., 2003, p. 432; Tan, 2013, p. 8). To be concise,  

this construct represents the associated improvements in job performance (efficiency 

and effectiveness) with regard to using technology, for example, a computer (Compeau, 

Higgins, & Huff, 1999). Secondly, the construct ‘personal-related outcome 

expectations’ refers to “the personal consequence of the behavior. Specifically, 

personal expectations address the individual’s esteem and sense of accomplishment” 

(Venkatesh et al., 2003, p. 432; Tan, 2013, p. 8). To be concise, this construct relates to 

“the expectation of change in image or status to expectation of rewards, such as 

promotions, raises or praise” (Compeau et al., 1999, p. 148). Thirdly, the construct 

‘self-efficacy’ refers to the “judgment of one’s ability to use a technology to accomplish 

a particular job or task” (Venkatesh et al., 2003, p. 432; Tan, 2013, p. 8). To be concise, 

this construct represents the individual’s belief in his/her capabilities to use technology, 

for example, a computer (Compeau et al., 1999). Fourthly, the construct ‘affect’ refers 

to the individual’s favorite behavior or preferred particular behavior in engaging with 

technology, for example, computer usage (Venkatesh et al., 2003). To be concise, this 

construct relates to the positive side of the enjoyment derived from using technology, 

for example, a computer (Compeau et al., 1999). Fifthly, the construct ‘anxiety’ refers 

to “evoking anxious or emotional reactions” when performing a behavior, for example, 

using a computer (Venkatesh et al., 2003, p. 432; Tan, 2013, p. 8). To be concise,  

this construct relates to the negative feeling of apprehension or anxiety from  

the experience of using, or needing to use, technology, for example, a computer 

(Compeau et al., 1999). 

 

2.4.9 Unified Theory of Acceptance and Use of Technology (UTAUT) 

Venkatesh et al. (2003) proposed the comprehensive synthesis of  

the technology acceptance models, namely, the unified theory of acceptance and use of 

technology (UTAUT), capturing the essential elements of the different models.  

In fact, this theory is accepted as the most comprehensive individual acceptance model 

for overcoming the limitations of the technology acceptance models (Tan  

et al., 2013). The UTAUT model is formulated by comparing and conceptualizing 

empirical similarities across eight models (summarized in Table 2.3) of the 
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determinants of intention and usage of information technology (IT) models consisting 

of innovation diffusion theory (IDT), theory of reasoned action (TRA), technology 

acceptance model (TAM), theory of planned behavior (TPB), combined TAM and TPB 

(C-TAM-TPB), model of PC utilization (MPCU), motivational model (MM), and social 

cognitive theory (SCT) (Tan, 2013; Wang & Wang, 2010). The UTAUT consists of 

four key constructs (i.e., performance expectancy, effort expectancy, social influence, 

and facilitating conditions) that determine the user’s behavioral intention to use 

technology and/or his/her actual use, and four moderators in the acceptance of 

technology (i.e., gender, age, experience, and voluntariness of use) (Wang & Wang, 

2010) as depicted below in Figure 2.11. Therefore, in the UTAUT, it is assumed that 

these variables will capture the motivational factors and influencing behavior, and  

“will indicate the efforts that an individual is willing to undertake in order to develop 

an action” (Ajzen, 1991). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.11: Unified theory of acceptance and use of technology (UTAUT) 

Source: Venkatesh et al. (2003) 
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Table 2.3: Four core determinants of UTAUT  

Source: Wu et al. (2007) 

The first variable ‘performance expectancy’ is defined as “the degree to which 

an individual believes that using the system will help him/her to attain gains in job 

performance” (Venkatesh et al., 2003, p. 447). To be concise, performance expectancy 

is the degree to which the individual thinks that new technology can help him/her to 

more easily and efficiently perform jobs or tasks (Alhilali, 2013). According to 

Venkatesh et al. (2003) this construct was developed after being derived from five 

different models, consisting of PU (TAM1/TAM2 and C-TAM-TPB); extrinsic 

motivation (MM); job fit (MPCU); relative advantage (IDT); and outcome expectations 

(SCT). This construct has therefore been justified as a determinant for predicting  

the behavioral intention to use technology (Wang & Wang, 2010). Interestingly,  

the relationship between performance expectancy and the behavioral intention to use 

technology is moderated by age and gender. The reason is that men are more ‘task-

UTAUT Determinant Sub-Determinant Source of Integrated Model 

Performance Expectancy Perceived Usefulness  TAM/TAM2/C-TAM-TPB 

Extrinsic Motivation MM 

Job Fit MPCU 

Relative Advantage IDT 

Outcome Expectations SCT 

Effort Expectancy Perceived Ease of Use TAM/TAM2 

Complexity MPCU 

Ease of Use IDT 

Social Influence Subjective Norm TRA/TAM2/TPB/DPTB/ 

C-TAM/TPB 

Social Factors MPCU 

Image IDT 

Facilitating Conditions Perceived Behavioral 

Control  

TPB/DTPB/C-TAM-TPB 

Facilitating Conditions MPCU 

Compatibility IDT 
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oriented’ than women which is similar to performance expectancy’s focus on ‘task 

accomplishment,’ and that those of a younger age will change work expectations, thus 

also adapting to the technology adoption context (Venkatesh et al., 2003, pp. 449-450).  

The second variable ‘effort expectancy’ is defined as “the degree of ease 

associated with the use of the system” (Venkatesh et al., 2003, p. 450). To elaborate 

further, this variable expresses the degree to which the individual believes the new 

technology to be easy, or effortless, to use (Alhilali, 2013). According to Venkatesh  

et al. (2003), this construct embodies three constructs from the different models, 

consisting of PEOU (TAM1/TAM2), complexity (MPCU), and ease of use (IDT), and 

is able to directly determine the behavioral intention to use technology. Furthermore, 

this effort-oriented construct seems to be more significant in the early stage of new 

behavior. It is also suggested that, for women, older people, and those less experienced 

in technology usage, it is a strong determinant of the intention to use technology as 

these groups of people seem to relate to the difficulty of using a complex system 

(Venkatesh et al., 2003). Consequently, gender, age, and experience are moderators of 

the relationship of effort expectancy and the behavioral intention to use technology.  

The third variable ‘social influence’ is defined as “the degree to which  

an individual perceives that important others believe he/she should use the new system” 

(Venkatesh et al., 2003 p. 451). To be more concise, the opinions of others are  

a significant factor in the decision to use technology. This construct can be compared 

with the “Subjective Norm, introduced in TRA, TAM2, TPB/DTPB and  

C-TAM-TPB, Social factors in MCPU and Image in IDT” (Venkatesh et al., 2003,  

p. 451). Venkatesh et al. (2003) emphasized that social influence on the behavioral 

intention to use technology is moderated by gender, age, voluntariness, and experience 

which have a stronger effect for women, for older women, in a mandatory setting, and 

in the early stage of experience.  

The fourth variable ‘facilitating conditions’ is defined as “the degree to which 

an individual believes that an organizational and technical infrastructure exists to 

support the use of the system” (Venkatesh et al., 2003, p. 453). This means that  

“an individual is the direct determinant of use of the technology, as they reflect  

the environmental factors that limit or incentivize their acceptance” (Venkatesh  
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et al., 2003, cited in Martín & Herrero, 2012, pp. 342-343). To be more concise, 

facilitation conditions are environmental factors that make an action easy (or easier) 

(Im, Hong, & Kang, 2011). This construct was derived from the combination of three 

different constructs, namely, perceived behavioral control (TPB/DTPB, C-TAM-TPB); 

facilitating conditions (MCPU); and compatibility (IDT) (Venkatesh et al., 2003). 

Facilitating conditions are very much related to performance expectancy and effort 

expectancy: when these constructs are presented in the model, this diminishes  

the influence of facilitating conditions. As a result, no significant effect is found on  

the behavioral intention to use technology, but use behavior is directly affected instead 

(Venkatesh et al., 2003; Abubakar & Ahmad, 2013). In addition, the empirical evidence 

suggests a stronger effect will be found when facilitating conditions are moderated by 

age and experience. This particularly applies to older people and experienced people as 

older users probably need more help and support than younger users, while experienced 

users would find more ways to obtain help and support. 

 

2.5 Related studies on technology acceptance and adoption theories/models 

 

Most of the literature on the adoption of existing technology and  

e-commerce (EC) is generally related to the user acceptance models/ theories.  

The reason is that user acceptance is deemed a vital condition for successful IT 

adoption. As highlighted by Venkatesh, Morris, Sykes, and Ackerman (2004), to 

understand an individual’s technology-related decisions, it is necessary to consider  

the different and related concepts across acceptance, adoption, and usage decisions. 

User acceptance is defined as the “initial decision made by the individual to interact 

with the technology” (Venkatesh et al., 2004, p. 446). Moreover, the IT adoption will 

arise after “direct experience with the technology and after an individual has decided to 

accept the technology”. The IT usage decision refers to the judgment to continue to use 

the technology after having direct experience and acquiring some knowledge of that 

technology (Venkatesh et al., 2004). 

With regard to e-commerce adoption, it is undeniable that e-commerce is widely 

used in many business sectors and that it is extremely important in today’s business 
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operation. However, in the agricultural sector, few farmers are beginning to adopt this 

technology. Likewise, in the research context, few studies have been conducted on the 

adoption of e-commerce for agricultural products; therefore, it is of interest to initially 

investigate the perceptions of farmers on e-commerce, especially in the Thai rice sector. 

To encourage more e-commerce adoption in the agricultural sector, and especially in 

the Thai rice sector, it is essential to investigate the influencing factors that could 

determine the intention of farmers to adopt e-commerce. Therefore, the technology 

acceptance and adoption models/theories should be applied in the current study. 

In summarizing the technology adoption theories/models, as shown in Table 

2.4, the UTAUT and TAM were found to be mostly applied and modified in studies at 

an individual level. Meanwhile, the studies on influencing factors and barriers to 

adopting e-commerce mostly modified and applied the technology–organization–

environment (TOE) framework and the diffusion of innovations (DOI) theory at an 

organization/firm level. Interestingly, when considering the constructs that relate to  

e-commerce adoption, the four core constructs in UTAUT (performance expectancy, 

effort expectancy, social influence, and facilitating conditions) are mostly used and 

applied as the current study’s main factors. In addition, some variables that affect  

e-commerce adoption, such as government support, IT knowledge, perceived relative 

advantage, perceived risk, security, trust, and cost are also found as influencing factors.  

As the current study’s context is to investigate Thai farmers’ perceptions on  

e-commerce adoption from the individual perspective, UTUAT appears to be  

the most suitable model to modify and apply. Therefore, in examining what affects Thai 

farmers’ behavioral intentions toward, and acceptance of, e-commerce adoption,  

the current research applies the four main UTAUT constructs (performance expectancy, 

effort expectancy, social influence, and facilitating conditions), together with  

the variables, perceived risk and perceived implementation cost, as its main variables. 

Moreover, government support and IT knowledge, both of which are expected to have 

a positive effect on Thai farmers’ behavioral intentions to adopt e-commerce, are 

included as moderators in the current study. 
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Table 2.4: Empirical and theory-based empirical research on technology adoption 

models 

 Subjects Constructs Level of 

analysis 

Theory Literatures 

1 Near-field 

communicat

ion (NFC)-

based 

mobile 

payment 

technology 

acceptance 

in the 

restaurant 

industry 

Behavioral intention; 

hedonic performance 

expectancy; utilitarian 

performance 

expectancy; social 

influence; effort 

expectancy; self-

efficacy; facilitating 

conditions; security; 

trust; risk and attitude 

Restaurant 

customers 

(Individual 

level) 

Combined 

UTAUT 

and TAM 

Khalilzadeh, 

Ozturk & 

Bilgihan 

(2017) 

2 Determinants 

of e-business 

adoption in 

enterprise 

resource 

planning 

(ERP)-

enabled 

firms and 

non-ERP-

enabled 

firms 

Innovation 

characteristics 

(perceived relative 

advantage, perceived 

financial costs, 

perceived lack of IS 

knowledge, and 

perceived security 

concerns); organizational 

characteristics (firm 

size, top management 

support); environmental 

characteristics 

(industry pressure, 

government resource 

support, government 

276 firms 

from five 

developing 

countries 

in the 

Western 

Balkans 

(Serbia, 

Croatia, 

Bosnia 

and 

Herzegovina, 

Montenegro 

and the 

former 

Yugoslav 

TOE and 

DOI 

Ilin, Ivetić 

& Simić 

(2017) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

regulatory support); 

and e-business 

adoption 

Republic of 

Macedonia) 

(Organizat

ional/ firm 

level) 

3 Factors 

affecting  

e-commerce 

adoption 

Technological context 

(relative advantage 

and perceived 

credibility); 

organizational context 

(Chief Executive 

Officer [CEO] self-

efficacy and 

management support); 

environmental context 

(government support, 

enabling conditions 

and mimetic pressure); 

perceived behavioral 

control; attitude 

toward adoption; 

subjective norm; and 

intention to adopt 

SMEs in 

Ghana 

(Organizat

ional/ firm 

level) 

Integration 

of TPB 

with TOE 

Awiagah  

et al. (2016) 

4 Barriers that 

hinder the 

adoption of 

e-commerce 

by small 

businesses 

External barriers 

(government 

instability, occupation 

restrictions, and 

logistics obstacles); 

internal barriers 

Small 

businesses 

in Palestine 

(Organizat

ional/ firm 

level) 

Modified 

TOE, 

innovation 

resistance 

model, 

Abualrob & 

Kang 

(2016) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

(perceived losses, 

perceived uncertainty, 

and perceived 

complexity); 

perceived risk; 

perceived behavioral 

control, and resistance 

to e-commerce 

adoption 

and DOI 

theory 

5 Adoption of 

mobile 

banking 

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; perceived 

credibility; perceived 

financial cost; 

perceived convenience; 

behavioral intention; 

and usage behavior 

Experts 

from 

banking 

sector, 

universities, 

research 

institutions, 

and 

undergrad

uate and 

graduate 

levels  

(Individual 

level) 

Modified 

UTAUT 

Bhatiasevi 

(2016) 

6 Mediating 

effects of 

behavioral 

intention 

toward the 

acceptance 

Security over e-payments; 

IT knowledge; 

government support; 

behavioral intention; 

and acceptance and 

SMEs in 

Kedah, 

Malaysia 

(Organizat

ional/ firm 

level) 

Modified 

TRA, TPB 

and TAM  

 

 

Othman & 

Shahzad 

(2016) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

and use of  

e-commerce 

adoption of e-commerce 

by SMEs 

7 Adoption of 

e-commerce 

in the 

Lesotho 

tourism 

industry 

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; national 

culture; experience; 

gender; age; 

behavioral intention to 

use; and e-commerce 

use behavior 

Tourism 

SMMEs 

(small, 

medium, 

and micro 

enterprises) 

in Maseru, 

capital of 

Lesotho 

UTAUT Mapeshoane 

& Pather 

(2016) 

8 Adoption 

barriers to  

e-commerce 

in SMEs 

 

Barriers to e-commerce 

(organizational 

barriers, technical 

barriers, and 

environmental 

barriers); perceived 

usefulness; perceived 

ease of use; attitude to 

use; intention to use; 

and actual use 

Managers 

and 

experts of 

companies 

in the 

industrial 

city of 

Bushehr 

(Iran)  

(Individual 

level) 

Modified 

TAM 

Esmaeilpour, 

Hoseini, & 

Jafarpour 

(2016) 

9 Customers’ 

acceptance 

and use of 

internet 

banking  

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; intention 

to use; perceived 

408 

internet 

banking 

customers 

(Individual 

level) 

Modified 

UTAUT 

Tarhini,  

El-Masri, 

Ali & 

Serrano 

(2016) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

credibility; and task–

technology fit  

10 E-commerce 

adoption by 

SMEs 

Organization (scope 

of business, firm size, 

organization mission, 

facilitating conditions, 

individual difference 

factors, and social 

influence or subjective 

norms); technology 

(perceived usefulness, 

perceived ease of use, 

perceived behavioral 

control, and perceived 

service quality); 

environment 

(consumer readiness, 

competitive pressure, 

trading partners’ 

readiness, and perceived 

trust); and e-

commerce adoption 

SMEs 

(Organizat

ional/ firm 

level) 

Integration 

of TAM, 

TPB, and 

TOE 

Awa et al. 

(2015) 

11 Intention to 

use internet 

marketing  

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; and 

behavioral intention to 

use internet marketing 

300 

Malaysian 

and South 

Korean 

students 

(Individual 

level) 

UTAUT Tan et al. 

(2013) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

12 Factors 

affecting  

the use of 

English  

e-learning 

websites 

Performance 

expectancy; effort 

expectancy; social 

influence; and 

facilitating conditions 

Taiwanese 

college 

students 

(Individual 

level) 

UTAUT Tan (2013) 

13 Technology 

innovation 

in online 

family 

dispute 

resolution 

(OFDR) 

services  

Trust; personal web 

innovativeness; 

performance 

expectancy; effort 

expectancy; social 

influence; and 

behavioral intention 

 

127 staff  

in the 

implement

ing 

organization 

(Individual 

level) 

Extension 

of UTAUT 

Casey & 

Wilson-

Evered 

(2012) 

14 What drives 

mobile 

commerce? 

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; usage 

intention; trust; cost; 

and actual use 

574 

participants 

in several 

cities across 

Saudi Arabia 

(Individual 

level) 

Modified 

UTAUT 

Alkhunaizan 

& Love 

(2012) 

15 Factors 

affecting 

individuals 

to adopt 

mobile 

banking 

 

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

conditions; perceived 

credibility; perceived 

financial cost; 

perceived self-efficacy; 

441 

respondents 

in Taiwan 

(Individual 

level) 

Modified 

UTAUT 

Yu (2012) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

intention; behavior; 

gender; and age  

16 Factors 

influencing 

teachers’ 

intention to 

use 

technology 

Perceived usefulness; 

perceived ease of use; 

subjective norm; 

facilitating conditions; 

attitude towards use; 

and behavioral 

intention to use 

592 

teachers in 

31 schools 

(18 primary 

and 13 

secondary) 

(Individual 

level) 

Modified 

TAM, 

TPB, and 

UTAUT 

Teo (2011) 

17 Factors 

influencing 

the adoption 

of mobile 

phones by 

farmers in 

Bangladesh 

External factors 

(facilitating conditions 

and tech-service); 

internal factors 

(individual 

characteristics, 

demographics, and 

social influence); 

perceived usefulness; 

perceived ease of use; 

tech-service attributes; 

behavior intention; 

and use 

Farmers in 

Bangladesh 

(Individual 

level) 

Modified 

TAM: the 

rural 

technology 

acceptance 

model 

(RuTAM)  

Islam & 

Grönlund 

(2011) 

18 Acceptance 

and use of 

computer-

based 

assessment  

Perceived usefulness; 

perceived ease of use; 

computer self-

efficacy; social 

influence; facilitating 

conditions; perceived 

173 

participants 

in 

introductory 

informatics 

course 

Modified 

TAM, 

TPB, and 

UTAUT 

Terzis & 

Economides 

(2011) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

playfulness; content; 

and goal expectancy  

(Individual 

level) 

19 Barriers to 

e-commerce 

adoption 

Technological context 

(cost of e-commerce, 

lack of e-commerce 

compatibility, and 

perceived risk of  

e-commerce); 

organizational context 

(lack of e-commerce 

awareness, lack of IS 

knowledge, and 

family intervention); 

environmental context 

(lack of external 

support, lack of 

government support, 

and lack of business 

partners’ e-commerce 

readiness); initial  

e-commerce adoption; 

and post-e-commerce 

adoption 

SMEs in 

Iran 

(Organizat

ional/ firm 

level) 

TOE Ghobakhloo 

& Tang 

(2011) 

20 User 

acceptance 

of mobile 

internet 

Performance 

expectancy; effort 

expectancy; social 

influence; perceived 

playfulness; perceived 

Taiwanese 

participants 

(Individual 

level) 

Modified 

UTAUT 

Wang & 

Wang 

(2010) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

value; and Palm-sized 

computer self-efficacy 

21 Barriers to  

e-commerce 

adoption 

Infrastructure barriers 

(technology, 

telecommunications, 

and high access cost 

and access to 

equipment), socio-

cultural barriers 

(transactional trust, 

shopping as a social 

place, limitations on 

personal contact, and 

language); socio-

economic barriers 

(economic conditions, 

educational system, 

payment system, and 

logistics); lack of 

government policy 

and government 

support barriers; and 

e-commerce adoption 

and diffusion in a 

developing country 

SMEs 

(Organizat

ional/ firm 

level) 

Barriers 

hindering 

e-commerce 

adoption 

Lawrence & 

Tar (2010) 

22 Factors that 

influence 

health IT 

adoption in 

Performance 

expectancy; effort 

expectancy; social 

influence; facilitating 

1,607 

community 

health 

centers in 

Modified 

UTAUT 

Kijsanayotin, 

Pannarunot

hai, & 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

community 

health 

centers  

conditions; intention 

to use; voluntariness; 

and IT knowledge, 

experience and IT use 

(use frequency, care 

use and report use, 

administration use, 

and communication 

use) 

12 provinces 

in Thailand 

(Organizat

ional/ firm 

level) 

Speedie 

(2008) 

23 Behavior of 

3G mobile 

communicat

ion users 

External variables 

(performance 

expectancy, effort 

expectancy, social 

influence, and 

facilitating 

conditions); 

behavioral intention; 

use behavior; and 

control variables 

(gender, age, 

experience, 

voluntariness of use; 

and education)  

394 

respondents 

in Taiwan 

(Individual 

level) 

Modified 

UTAUT 

Wu et al. 

(2007) 

24 E-commerce 

adoption: 

perceptions 

of managers/ 

owners of 

SMEs 

Entrepreneurial 

orientation; 

organizational 

readiness; external 

factors; perceived ease 

of use; perceived 

SMEs in 

Thailand 

(Organizat

ional/ firm 

level) 

Perception 

of strategic 

value of  

e-commerce 

Sutanonpai 

boon & 

Pearson 

(2006) 
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 Subjects Constructs Level of 

analysis 

Theory Literatures 

usefulness; perceived 

strategic value; and  

e-commerce adoption 

25 E-commerce 

adoption in 

Brunei 

Darussalam 

Relative advantage; IT 

knowledge; 

competitive pressure; 

government support; 

security; and adoption 

of e-commerce  

184 valid 

responses 

from 

SMEs in 

Brunei 

Darussalam  

(Organizat

ional/ firm 

level) 

Modified 

IDT, TPB 

Looi (2005) 

 

2.6 The initial hypotheses and conceptual model 

 

2.6.1 The initial Hypotheses 

In the current research, the UTAUT model has four constructs, consisting of 

performance expectancy, effort expectancy, social influence, and facilitating 

conditions. Moreover, other variables are extracted from the related e-commerce 

research, namely, perceived implementation cost and perceived risk. Thus,  

the current research has six main variables which could influence the intention toward 

e-commerce adoption, and the acceptance and adoption of e-commerce: performance 

expectancy, effort expectancy, social influence, facilitating conditions, perceived 

implementation cost, and perceived risk. Furthermore, a moderating variable is  

an interacting term which emerges when the relationship between the independent and 

dependent variables is relatively weak, inconsistent, or non-existent, with  

the moderating variable then introduced to reduce or strengthen the said relationship 

(Abubakar & Ahmad, 2013). In this research, two moderating variables, namely, 

government support and sufficient IT knowledge/skills are included, as these two 
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variables are believed capable of reinforcing the intention toward e-commerce 

adoption. Hence, in total, 16 hypotheses are proposed in this research, with these 

hypotheses allocated to three parts, as illustrated later in Figure 2.12.  

 

Part A 

Performance expectancy (PE) 

Performance expectancy (PE) refers to the degree to which people believe that 

using the technology will assist them to enhance their job performance or will provide 

benefits in performing certain activities (Venkatesh et al., 2003; Venkatesh, Thong & 

Xu, 2012). More concisely, performance expectancy (PE) focuses on task 

accomplishment, with people more likely to adopt new technologies when they believe 

that the technology is useful and can provide advantages in performing their job. 

According to David (1989, p. 320), the word “useful” is defined as being when  

the technology is “capable of being used advantageously” and, in turn, a system of high 

performance expectancy (PE) refers to the user’s belief in “the existence of  

a positive use–performance relationship.” Hence, performance expectancy (PE) can 

play an important role in an individual’s behavior in accepting or rejecting a new 

technology. In the UTAUT model, performance expectancy (PE) is the strongest 

predictor of attitude towards use and behavior intention, in both voluntary and 

mandatory settings (Venkatesh et al., 2003; Bhatiasevi, 2016). Fuksa (2013) also 

referred to performance expectancy (PE) in the expectation confirmation theory, 

explaining that performance expectancy (PE) can influence the user’s satisfaction and 

continuance usage intention. When users receive a positive expectation from, or 

satisfaction through, technological utility, they will continue their adoption and usage 

(Engotoit, Mauoka, & Moya, 2016). With reference to Mapeshoane and Pather (2016), 

performance expectancy (PE) in terms of e-commerce adoption is based on how it can 

assist the adopter to perform his/her job, and on how to approach the tasks and provide 

advantages when engaging with e-commerce. This variable is based on the UTAUT 

model, derived from five different models, and comprised PU (TAM1/TAM2 and  

C-TAM-TPB), extrinsic motivation (MM); job fit (MPCU); relative advantage (IDT); 

and outcome expectations (SCT).  
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In the context of the current study, this determinant is used to predict behavioral 

intentions to adopt e-commerce for rice selling (Wang & Wang, 2010), which could be 

based on how it would help Thai rice farmers who adopt e-commerce to perform their 

jobs. It reflects the perceived utility associated with e-commerce adoption. Thus, this 

construct could define the degree to which e-commerce adoption is useful to farmers in 

carrying out their jobs or tasks in an effective and efficient way ((Abrahão 2016), 

Moriguchi, & Andrade, 2016). Based on Asadihkoob and Ebrahimi’s study (2014),  

e-commerce adoption in the agricultural sector can provide many beneficial aspects, 

such as market expansion, higher profitability gains from rice supply chain shortages, 

better price negotiation, elimination of intermediaries’ activities, transaction cost 

reduction, and increased competitiveness. Similarly, Carpio et al. (2013) emphasized 

that e-commerce could provide competitive advantage, transparency, and profitability 

as it can reach consumers in all areas, while also reducing transaction costs through the 

system. However, if farmers perceive that e-commerce is unable to enhance their job 

performance, they may decline e-commerce adoption. Hence, the current study assumes 

that e-commerce adoption in rice selling can enhance farmers’ performance, through 

the capability to expand the market, reducing intermediaries’ activities, increasing price 

negotiation, lowering transaction costs, gaining profit from supply chain shortages, etc. 

Accordingly, it is expected that a high performance expectancy of e-commerce’s 

positive influence on rice selling would possibly contribute to a positive relationship 

with the behavioral intention to adopt e-commerce. The following hypothesis is 

proposed: 

H1a: The performance expectancy of e-commerce adoption for rice selling is positively 

related to Thai rice farmers’ behavioral intention to adopt e-commerce (+) 

 

Effort expectancy (EE) 

Effort expectancy (EE), one of the variables in the UTAUT model, is defined 

as the degree of ease associated with use of the system (Venkatesh et al., 2003). 

Generally, it refers to the perceived amount of effort that the user must use in learning 

about and operating e-commerce (Chiemeke & Evwiekpaefe, 2011). David (1989,  

p. 320) provided the definition of the word “ease” as “freedom from difficulty or great 
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effort” with the word ‘effort’ meaning the resource that people may allocate to all 

related activities. Moreover, David (1989) stated that people will be more likely to 

accept those technologies which are easier to use than those that are not. In this regard, 

if the technology is easy to use and does not require much effort, the user will be more 

likely to adopt that technology (Tarhini, El-Masri, Ali & Serrano, 2016). Therefore,  

the individual’s acceptance of e-commerce will be dependent on whether it is easy and 

effortless to adopt (Wang & Wang, 2010). This variable is similar to the finding by 

David (1989) that an effort-oriented construct is relatively important at the early stage 

of a new behavior when it represents a barrier to adoption for the user, and that it is 

later deviated from by a technological instrumentality (Chang, 2012). Venkatesh et al. 

(2003) also mentioned that longer experience of using the technology can affect the 

end-user’s direct experience of his/her perceptions and intentions toward the 

technology’s adoption. In this regard, effort expectancy (EE) is expected to be 

important for technology adoption at the early stage and then to become less important 

in the later stage (Szajna, 1996, cited in Tan et al., 2013). Furthermore, Fuksa (2013) 

mentioned that effort expectancy (EE) can influence the user’s satisfaction and 

continuance usage intention. If the technology is difficult to use or requires skills to 

use, the user may feel unsatisfied and discontinue its use. The variable ‘effort 

expectancy (EE)’ embodied three constructs from the different models, consisting of 

PEOU (TAM1/TAM2), complexity (MPCU), and ease of use (IDT), and can directly 

determine the behavioral intention to use technology (Venkatesh et al., 2003). Effort 

expectancy (EE) is important in the introduction of new technology because, if ease of 

use fails to be considered for the user, the adoption process of new technology could be 

constrained (Bhatiasevi, 2016). To support e-commerce adoption and usage, effort 

expectancy (EE) is vital as it can affect user’s perception and interaction (Mapeshoane 

& Pather, 2016).  

In fact, when considering e-commerce adoption, users would be requested to 

have some skills, such as sufficient computer and IT skills, adequate level of English 

language literacy, electronic payment and transaction system knowledge, and other 

technical or specific skills. According to Khan, Xu, Dou, and Yu (2016), the lack of 

qualified IT human resources and low levels of literacy and language skills could be a 

barrier to adopting e-commerce in developing countries. For instance, e-commerce is 
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normally conducted in the English language, and if users do not have adequate English 

language literacy, this could be a barrier to e-commerce adoption. At the same time, 

Looi (2005) highlighted that IT knowledge and an understanding of IT benefits are 

significant in encouraging e-commerce adoption. The reason is that e-commerce 

adoption, at times, requires the completion of many processes, with information to be 

entered, so if the user does not have sufficient IT knowledge, this could affect the level 

of effort required in adopting e-commerce. To have greater utilization of e-commerce, 

appropriate training associated with e-commerce usage may be needed for the user 

(Mapeshoane & Pather, 2016). In the context of the current study, it is assumed that if 

Thai farmers find e-commerce easy to use, they are more likely to have an adoption 

intention. On the other hand, if they find e-commerce is not easy to use and that it is, in 

fact, difficult to use, they are less likely to have an adoption intention. As a result, this 

study expects that many Thai farmers may consider that e-commerce is not easy to use 

at this moment, so effort expectancy (EE) may cause difficulties in their adoption 

intentions. Accordingly, this study postulates the following hypothesis: 

H2a: The effort expectancy of e-commerce adoption for rice selling negatively affects 

Thai rice farmers’ behavioral intention to adopt e-commerce (-) 

 

Social influence (SI) 

With regard to UTAUT, social influence (SI) is defined as the degree to which 

the individual considers an important person’s belief that they should use or adopt  

the technology (Venkatesh et al., 2003). It is the way that the important person’s 

perception and opinion influences the adoption of the technology (Abrahão et al., 2016). 

Fuksa (2013) also stated that users tend to comply with the influent referee’s perception 

and opinion regarding the adoption of technology. In short, social influence (SI) refers 

to the social pressure exerted from the external environment that surrounds individuals, 

for example, the perceptions and opinions of their superiors, family members, peers, 

and even their online community, that could possibly influence their perceptions of and 

behaviors in engaging in certain actions (Tan et al., 2013; Tarhini et al., 2016). 

According to Venkatesh et al. (2003), the social influence (SI) variable can affect  

the user’s behavioral intention to adopt or use the technology. Furthermore, this 
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variable, at times, can comprise social power which is defined as the ability of a person 

or group to cause another person or group to change a behavior in the direction intended 

by the influencer (Lu et al., 2015). Mehrten, Cragg, and Mills (2001) also explained 

that external pressure, such as a new business trend, consumers’ demands, and the 

adoption of e-commerce by competitors, is one of the important factors that contribute 

to a business’s intention to adopt e-commerce. Sadowski, Mailand, and Dongen (2002) 

indicated that intense competition would increase the probability of adopting advanced 

base technologies in order to gain a competitive advantage. Social influence (SI) can 

be compared to the “subjective norm,” as introduced in TRA, TAM2, TPB/DTPB, and 

C-TAM-TPB, “social factors” from MCPU, and “image” from IDT (Venkatesh et al., 

2003, p. 451). Although subjective norm, social factors, and image have different 

labels, these three constructs contain implicit and explicit ideas that the individual’s 

behavior is affected by his/her beliefs that others will have an opinion about him/her as 

the result of his/her adoption of the technology (Venkatesh et al., 2003; Chang, 2012). 

Social influence (SI) thus can be the psychological motives behind behavior as the user 

perhaps follows other people’s “superior influences” and friends’ opinions (Awa et al., 

2015). According to Stiff and Mongesu (2003, cited in Islam & Grönlund, 2011),  

in some cases, it has been found that the influence of social norms on behavioral 

intention is stronger than the individual’s attitude which, at times, may prevent  

the individual’s behavior despite his/her personal attitude. Fuksa (2013) added that 

social influence (SI) also has an important effect on technological adoption and 

continuous usage intention if the user’s influent persons recommend accordingly as  

the user may follow their suggestions.  

In the vision for Thailand 4.0, the transformative shift from traditional farming 

to smart farming appears to be one of the significant elements; therefore  

e-commerce would be highly recommended, with Thai farmers encouraged to engage 

with e-commerce adoption. To be specific, many businesses have begun adopting  

e-commerce in their business model due to the consumer behavior trend that has 

changed preferences to buying products and services through e-commerce. Hence, rice 

farmers may have to make this adjustment themselves to prepare for consumer behavior 

in the digital era, with e-commerce adoption having become increasingly important for 

all businesses, even those of Thai farmers. Moreover, as the new business trend has  
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an increased focus on e-commerce, consumer behavior, and e-commerce adoption by 

competitors, this could contribute positively to Thai rice farmers’ intentions to adopt  

e-commerce. Comments and recommendations from successful e-commerce adopters 

in their community, family members, peers, and even their online community could 

also lead Thai rice farmers to adopt e-commerce. In the current study, the ‘social 

influence (SI)’ construct can be defined as the degree of influence that the opinions of 

others have on the adoption of e-commerce by Thai rice farmers. Consequently, it is 

assumed that social influence (SI) can contribute positively to Thai rice farmers’ 

intentions to adopt e-commerce, as proposed in the following hypothesis:  

H3a: The social influence on e-commerce adoption for rice selling positively affects 

Thai rice farmers’ behavioral intention to adopt e-commerce (+) 

 

Facilitating conditions (FC) 

Facilitating conditions (FC), one of the UTAUT variables, are defined as  

the degree to which an individual perceives that an organizational and technical 

infrastructure is available to assist and support the use of the system or  

the technology (Venkatesh et al., 2003). Underlying this variable are the inclusion of 

the technological and organizational environment perspectives that are available to 

support technology adoption and/or to diminish the barriers to that adoption (Chang, 

2012). Briefly stated, facilitating conditions (FC) affect whether these infrastructures 

will limit or incentivize the individual’s acceptance of the technology (Martín & 

Herrero, 2012). Facilitating conditions (FC) may be treated as external controls through 

which an enabling environment must be created to facilitate the adoption of technology 

(Awa et al., 2015). At the same time, Islam and Grönlund (2011) mentioned that 

facilitating conditions (FC) are the support given to users when they are interacting with 

the technology. Facilitating conditions (FC) are viewed as factors that could influence 

an individual’s confidence or belief to adopt e-commerce (Terzis & Economides, 2011). 

Therefore, the availability of highly supportive and good infrastructure has a positive 

influence on the behavioral intention to adopt technologies. The ‘facilitating 

conditions’ construct was derived from the combination of three different constructs: 

perceived behavioral control (TPB/DTPB, C-TAM-TPB); facilitating conditions 
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(MCPU); and compatibility (IDT) (Venkatesh et al., 2003). According to Venkatesh  

et al. (2003), when presenting both performance expectancy (PE) and effort expectancy 

(EE) in the model, facilitating conditions (FC) become non-significant in predicting 

intention to use, but they directly affect technology acceptance or usage.  

In this regard, facilitating conditions (FC) can refer to the available provisions 

and infrastructure that could facilitate or support the user to utilize e-commerce after its 

adoption, such as IT infrastructure, electricity supply, transportation system, internet 

signal, etc. Mapeshoane and Pather (2016) explained that e-commerce success is mainly 

dependent on the technological resources. According to the findings of Asadihkoob and 

Ebrahimi’s (2014) study, infrastructure development is one of the most important 

factors for the growth of agricultural products. Khan, Xu, Dou, and Yu (2016) stated 

that, as e-commerce is normally reliant on internet and other communication 

technologies, limited access to them can be a barrier to the adoption of e-commerce in 

developing countries, especially in rural areas. Jehangir, Dominic, Naseebullah & Khan 

(2011) also mentioned that IT infrastructure is a key strength of Malaysia’s e-commerce 

industry which could enhance the e-commerce capability of Malaysian businesses. 

However, to drive effective e-commerce adoption, basic IT infrastructural requirements 

must be adequately available (Kyobe, 2011), as without this basic foundation,  

e-commerce development and adoption in developing countries will be hindered (Khan, 

Xu, Dou, & Yu, 2016). Moreover, the lack of these requirements will be a strong 

impediment to successful adoption and implementation of e-commerce, especially due 

to the unavailability of internet and IT in rural areas, the limited bandwidth, lack of an 

online transaction system, and limited electricity supply (Karakaya & Stahl, 2009; 

Lawrence & Tar, 2010). In Thailand, some rural areas probably do not have adequate 

infrastructure, while internet access continues to be restricted in some areas. For these 

reasons, insufficient facilitating conditions (FC) would have a direct negative effect on 

e-commerce adoption by Thai rice farmers, as proposed in the following hypothesis: 

H4a: Insufficient facilitating conditions for e-commerce adoption negatively affect 

Thai rice farmers’ acceptance and adoption of e-commerce (-) 
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Perceived implementation cost  

Perceived implementation cost refers to the initial, subscription, transaction, and 

communication cost that could arise when implementing or adopting technologies 

(Abrahão et al., 2016). Bhatiasevi (2016) described this variable as being the extent to 

which users believe that using or adopting the technology would cost them money. 

People would possibly then be reluctant to adopt the technology if they thought that it 

would cost a large amount of money or that the adoption would impose a financial 

burden. This element should be taken into account as an influencing factor on  

the growth of e-commerce adoption, as it includes costs such as computer hardware and 

software, internet service, logistics, electricity, and human resource training, as well as 

costs related to the time and effort required by the adoption (Ghobakhloo & Tang, 2011; 

Lawrence & Tar, 2010; Abrahão et al., 2016). When considering technology adoption, 

cost appears to be recognized as one of the essential factors that users consider, possibly 

leading to a negative impact on their behavioral intention (Alkhunaizan & Love, 2012).  

Although perceived financial cost was found to be a non-statistical support for 

firms’ e-business adoption in some developing countries in the Western Balkans (Ilin 

et al., 2017), the current study focuses on Thai rice farmers whose characteristics would 

be absolutely different to participants selected in the study by these authors. In this 

regard, the rationale of the current study is based on the fact that although many people 

in cities in Thailand can afford the expense of IT equipment, many people in rural areas, 

especially farmers, still cannot afford its expense and, in addition, they lack the ability 

to access telecommunication devices and computer equipment. Furthermore,  

the monthly connection cost of the internet probably exceeds the monthly income of 

farmers. Distribution and delivery costs are also key components of e-commerce 

adoption which vary considerably depending on the amount of product, and especially 

for agricultural and commodity products. In particular, e-commerce for rice selling 

means that the farmer can sell rice directly to consumers. However, the delivery cost 

appears to be another concern for both seller and buyer as it would definitely impact on 

the price, resulting in a large volume of orders needing to be taken to cover the cost.  

In the current study, the perceived implementation cost for e-commerce refers to all 

costs related to e-commerce adoption and implementation which would have to be paid 
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by users (adapted from Abrahão et al., 2016). In adopting e-commerce, a cost burden 

would be incurred, such as the cost of obtaining e-commerce equipment and resources, 

as well as the cost related to training in their use. For these reasons, perceived 

implementation cost would contribute to a negative effect on e-commerce adoption by 

Thai rice farmers as proposed in this hypothesis:  

H5a: High e-commerce implementation cost negatively affects Thai rice farmers’ 

behavioral intention to adopt e-commerce (-) 

 

Perceived risk  

According to Im, Kim, and Han (2008), perceived risk is defined as uncertainty 

that could influence people’s confidence in their decisions. Featherman and Paclou 

(2003) elaborated further, stating that this variable is formally referred to as  

a combination of uncertainty and the seriousness of the outcome involved, with its 

uncertainty mostly derived from the possible consequences of using the products or  

the services. Based on Abrahão et al. (2016), the ‘perceived risk’ variable refers to  

the degree to which the user’s information may be exposed to certain types of risk, such 

as financial, social, psychological, physical, or time risks. In terms of e-commerce 

adoption, Jarupunphol and Mitchell (2002, cited in Abualrob & Kang, 2016) defined 

perceived risk as concern occurring before e-commerce adoption which could have  

a variety of causes, such as an unstable political situation, an occupation’s restrictions, 

or losses due to the complexity of e-commerce. Qadri (2013, cited in Abualrob & Kang, 

2016) also found that perceived risk elevates the uncertainty that contributes to risk 

taking and that this uncertainty could, in turn, lead to resistance to e-commerce 

adoption. Perceived risk for e-commerce users can include both online sellers and 

buyers. 

Unfortunately, even though e-commerce adoption can increase business 

performance, it can also expose a business to malicious behavior by some people, 

placing most e-commerce users at risk, particularly by being exposed to cybercrime 

which includes identify theft, credit card fraud, and phishing (Riek et al., 2015). Riek  

et al. (2015) also highlighted that commercial transactions always involve risk.  

The two forms of uncertainty for e-commerce users are behavior uncertainty (which is 
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about malicious online users) and environmental uncertainty (which reflects  

the security of online commercial transactions). Security issues include concerns about 

vulnerability when performing electronic transactions and about information loss and 

digital theft when putting information online, resulting in extreme loss of trust in  

the trade (Yaseen, Dingley, & Adams, 2015). Security concerns are confirmed in the 

study by Ilin et al. (2017), with these authors reporting that the result was negative 

effects on e-business adoption in some developing countries in the Western Balkans. 

Interestingly, security and trust are vital foundations of e-commerce, with these both 

related to perceived risk. The reason is that the security of the system is necessary to 

build users’ trust and their confidence to adopt the technology; meanwhile, trust is vital 

to increase their willingness to proceed with any type of online selling. In addition,  

as perceived risk is about uncertainty, the investment in e-commerce without  

the guarantee of a profit return is also an important factor hindering e-commerce 

adoption (Ghobakhloo & Tang, 2011).  

In the current study, the ‘perceived risk’ construct is defined as the degree to 

which Thai rice farmers as e-commerce users believe that they may be exposed to 

certain types of financial, social, psychological, physical, or time risks (adapted from 

Abrahão et al., 2016). The perceived risk of Thai rice farmers could arise from  

the disclosure of important personal information, such as the seller’s identification; or 

financial, product, or other private information though an insecure online payment port 

which could result in the possibility of fraud, misuse, or intrusion of information 

(Biucky, Abdolvand, & Harandi, 2017). Interestingly, security and privacy issues have 

long been recognized problematic for the e-commerce adoption, particularly for  

the people who never adopt (Slade, Dwivedi, Piercy & Williams, 2015). Furthermore, 

with rice selling through e-commerce, Thai rice farmers must directly contact their 

potential consumers, which, at times, could lead to the perceived risk of an order 

without advance payment or fraud from buyers who placed an order but did not proceed 

with the payment. Moreover, as Thailand is in the early stage of e-commerce adoption, 

few e-commerce-related laws and regulations are in place: as a result, this could 

contribute to perceived risk or uncertainty with regard to cybercrime for Thai rice 

farmers when adopting e-commerce for rice selling. Therefore, although e-commerce 

has been adopted in many sectors, many farmers are still new players and may be in 
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doubt about the security or reliability of the system, so the perceived risk of e-commerce 

adoption could have a negative effect on the intentions of Thai rice farmers to adopt  

e-commerce. This study attempts to investigate the following hypothesis: 

H6a: The perceived risk of e-commerce adoption for rice selling negatively affect Thai 

rice farmers’ behavioral intention to adopt e-commerce (-) 

 

Behavioral intention (BI) and actual behavior 

In a psychological model, the individual’s behavior is predictable and 

influenced by the individual’s behavioral intention (BI) (Yu, 2012). Behavioral 

intention (BI) is recognized as “the immediate antecedent of usage behavior and gives 

an indication about an individual’s readiness to perform a specific behavior” (Tarhini 

et al., 2016, p. 837). Meanwhile, according to Ajzen (1991), behavioral intention (BI) 

refers to a factor that captures how hard people are willing to try to perform a behavior. 

Wee, Ismail, and Ishak (2014) stated that behavioral intention (BI) is a cognitive 

representation of an individual’s readiness to perform a particular behavior and that  

the best behavior predictor is intention. Similarly, behavioral intention (BI) is normally 

determined from the individual’s decision to engage in that behavior (Hassandoust  

et al., 2011). It has been argued that the more the behavioral intention (BI) requires 

strength to conduct an act, the more likely the individual is to conduct that act in  

the future (Engotoit et al., 2016). Jaccard and King (1977, cited in Alkhunaizan & Love, 

2012) also elaborated on behavioral intention (BI) as a perceived notion between 

oneself and some action which generally contributes to a future behavior. Therefore, 

behavioral intention (BI) can be accepted as a predictor of the actual behavior which is 

defined as the manifest and observable response in a given situation, associated with  

a given target (Tarhini et al., 2016, p. 837). Behavioral intention (BI) is based on TRA, 

TAM, and UTAUT, with it considered that a strong behavioral intention (BI) will have 

a significant positive influence on usage of the technology in the future (Venkatesh  

et al., 2003).  

In the context of the current study, this construct refers to the behavioral 

intention of Thai rice farmers to adopt e-commerce for rice selling. Hence, this study 
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assumes that the positive behavioral intention to adopt e-commerce will contribute to 

acceptance and adoption of e-commerce as proposed in the following hypothesis: 

H7a: The behavioral intention to adopt e-commerce positively affects the Thai rice 

farmers’ acceptance and adoption of e-commerce (+) 

 

Part B 

Government support 

Government support refers to the extent to which the government provides 

conditions that could facilitate essential requirements for e-commerce adoption, such 

as “providing a robust secure online payment option, ensuring a solid ICT information 

and communications technology infrastructure, providing educational programs and 

building up awareness using different means such as medias and education institutions” 

(Kabango & Asa, 2015, p. 67). Kapurubandara and Lawson (2006) mentioned that 

government support and intervention would be required to address external barriers, 

such as IT infrastructure, people’s culture and sociocultural factors, the country’s 

politics, e-commerce-related legal and regulatory factors, etc., that could affect  

e-commerce adoption. Moreover, Looi (2005) highlighted that providing government 

support along with active government policies would reinforce the success of  

e-commerce adoption. For example, government support could provide assistance  

and guidance to help adopters understand the role model of e-commerce and 

telecommunication, as well as enacting laws and regulations that could facilitate the 

development of the e-commerce environment. At the same time, Gunasekaran and Ngai 

(2005) emphasized that the government should provide assistance, such as financial and 

technical support with regard to e-commerce application and implementation.  

The government should also assign some e-commerce-related institutions, companies, 

and universities to educate and provide training to encourage further e-commerce 

adoption. Moreover, incentives and the support of government programs are believed 

to increase user awareness of the technology’s benefits and users’ subsequent intention 

to adopt that technology (Sadowski et al., 2002). Moreover, the supporting argument, 

from Ribadu, Mohammed, and Sa’ad’s (2014) study, posited that policy inertia and  

the lack of a legal and regulatory framework are significant constraints on e-commerce 



 68 

adoption in developing countries. The support of the governments of these countries 

could accommodate and assist in diminishing these constraints by conducting training, 

raising awareness of the benefits, and provisioning technical and non-technical support. 

Lu et al. (2015, p. 330) also stated that government support for IT and e-commerce 

could reduce the “digital divide.” The term “digital divide” refers to the gap between 

individuals, households, businesses, and geographic areas at distinct socio-economic 

levels which should be able to have the opportunity to access and use technology and 

the internet for various activities. However, as developing countries generally have  

an uncertain and complex business environment, government resources and regulatory 

support are confirmed as factors that could contribute positively to the adoption of  

e-business (Ilin et al., 2017). Moreover, Jehangir et al. (2011) explained that 

government support and initiatives for e-commerce development in Malaysia could 

provide positive feedback to many businesses in that country. For instance, the 

Malaysian government has initiated a law and regulation regarding security and privacy 

in e-commerce, with these addressing significant barriers to e-commerce 

implementation and online transactions. In addition, the Malaysian government has 

created institutions to help its country’s businesses, encouraging them to adopt  

e-commerce, through measures such as building technology infrastructure, providing 

knowledge and economic support, etc. In a previous study in the area of technology 

adoption by Kapurubandara and Lawson (2006), these authors found the government’s 

significant role in developing countries is the provision of e-commerce promotion.  

As government policy in Thailand, e-commerce lies at the heart of the vision of 

Thailand 4.0 which aims to create a modern and knowledge-driven economy, as well 

as playing a huge role in raising national productivity and prosperity. However,  

the agricultural sector in Thailand, especially the Thai rice sector, is still in the early 

stage of e-commerce adoption. Hence, to push farmers towards becoming smart farmers 

as in the Thailand 4.0 policy, government support and policies appear to be extremely 

necessary to increase farmers’ awareness of e-commerce benefits and to encourage their 

adoption of e-commerce for rice selling. Based on the previously mentioned six 

hypotheses, if government support is available for e-commerce adoption, such as 

providing e-commerce training, a financial subsidy, creation of a free public  

e-commerce website, enacting laws and regulations to secure e-commerce usage, etc. 
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in agricultural products, especially online rice selling, it is believed that these measures 

would increase the intention of Thai rice farmers to adopt e-commerce, as proposed in 

the following hypotheses: 

H1b: If the government provides support, there will be a more positive relationship 

between performance expectancy of e-commerce adoption and the behavioral intention 

to adopt e-commerce (+) 

H2b: If there is government support for e-commerce, there will be a more positive 

relationship between effort expectancy of e-commerce adoption and the behavioral 

intention to adopt e-commerce (+) 

H3b: If the government provides some support, this will provide a more positive 

relationship between social influence on the e-commerce adoption and the behavioral 

intention to adopt e-commerce (+) 

H4b: If there is government support for insufficient facilitating conditions, this will be 

positively related to Thai rice farmers’ acceptance and adoption of e-commerce (+) 

H5b: If there is government support for the e-commerce implementation cost, this will 

be positively related to the behavioral intention to adopt e-commerce (+) 

H6b: If there is government support for e-commerce, this will be positively related to 

the behavioral intention to adopt e-commerce (+) 

 

Part C 

Sufficient information technology (IT) knowledge/skills 

Information technology (IT) knowledge/skills refer to the individual’s 

perception of his/her capacity to use an information technology (IT) system, with this 

construct adapted from computer self-efficacy from the study by Terzis and 

Economides (2011). Computer self-efficacy is the individual’s belief about the ability 

to use computer in various situation (Zhao & Khan, 2013). Furthermore, Alenezi, 

Karim and Veloo (2010) explained that computer self-efficacy is a combination of three 

dimensions, consisting of magnitude (the belief to accomplish task by using  

a computer), strength (self-judgement of computer skill) and generalizability 
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(perception to the ability to use various computer software and hardware devices). With 

these three dimensions, it will provide positive effect on the users’ confidence and 

ability to use IT for accomplish task. According to Kapurubandara and Lawson (2006), 

knowledge on how to use technology and computer literacy are two important factors 

which could influence e-commerce adoption. At the same time, limited IT 

competencies and poor understanding of IT capabilities are the main concerns of any 

business or industry, hindering e-commerce adoption (Ghobakhloo & Tang, 2011). 

Moreover, Gunasekaran and Ngai (2005) gave precedence to the lack of trained and 

qualified people in technological implementation, identifying this as the major barrier 

to e-commerce adoption. According to the study by Looi (2005, p. 73), IT knowledge 

plays a significant role in successful e-commerce development and adoption. In turn, 

overcoming the lack of IT knowledge could contribute to greater probability of its 

adoption. Looi’s (2005) study showed that IT illiteracy and inadequate IT knowledge 

to use e-commerce to benefit their business are reasons why businesses do not adopt  

e-commerce. As revealed in Ribadu et al. (2014) study about e-commerce adoption in 

developing countries, lack of IT skills and knowledge, as well as lack of awareness of 

e-commerce benefits, are barriers that prevent the adoption of e-commerce. In this 

regard, it can be said that the better the IT knowledge and understanding of IT benefits, 

the more significantly likely users are to implement and adopt e-commerce. 

Nevertheless, even if the perceived lack of information system (IS) knowledge was 

found to be a non-statistical support of firms’ e-business adoption in some developing 

countries in the Western Balkans (Ilin et al., 2017), the current study is focused on Thai 

farmers from the individual perspective, which is different from taking a firm-level 

view. Despite this, adequate IT knowledge is still expected to be an important factor 

that could influence e-commerce adoption. 

In the context of the current study, sufficient IT knowledge/skills refer to  

the individual’s adequate awareness of e-commerce benefits and the capabilities to use 

e-commerce in an effective and efficient way. According to Terzis and Economides’ 

(2011) study, computer self-efficacy, which is defined as sufficient IT knowledge/skills 

in the current study, has been found to have a significant direct effect on ease of use 

and an indirect effect on behavioral intention to adopt technology. Moreover, it is 

expected that sufficient IT skills/knowledge about the beneficial aspects of e-commerce 
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adoption could facilitate the adopter’s ability to operate e-commerce in an effective and 

efficient way, which could increase the adopter’s behavioral intention to adopt  

e-commerce. For instance, Ghobakhloo and Tang (2011) stated that if users perceive 

the usefulness and subsequent impact of e-commerce adoption as outweighing the risk 

and expense, they would be more likely to adopt. In terms of the perceived risk of  

e-commerce adoption which could inhibit the behavioral intention, this risk is possibly 

reduced when IT knowledge/skills of the adopter are sufficient. Ghobakhloo and Tang 

(2011) reported that information system (IS) knowledge could have a positive impact 

on the adoption of e-commerce as it could reduce the degree of uncertainty entangled 

with e-commerce adoption and the potential resistance to adopting e-commerce. Hence, 

as sufficient IT knowledge/skills is one of the fundamental factors influencing a user’s 

perceptions on e-commerce adoption, if a Thai rice farmer has adequate IT 

knowledge/skills, his/her behavioral intention to adopt e-commerce tends to be higher. 

The hypotheses in this part assume that if Thai rice farmers have sufficient IT 

knowledge/skills, this would contribute positively to their intentions to adopt  

e-commerce as it would increase their performance of e-commerce, as well as 

diminishing the effort required to use e-commerce and the perceived risk. Thus, in the 

current research, sufficient IT knowledge is anticipated to positively moderate between 

these three variables, performance expectancy, effort expectancy, and perceived risk, 

respectively, and the intention to adopt e-commerce, as proposed in the following 

hypotheses: 

H1c: If a Thai rice farmer has sufficient IT knowledge and skills, there will be a more 

positive relationship between performance expectancy of e-commerce adoption and the 

behavioral intention to adopt e-commerce (+) 

H2c: If a Thai rice farmer has sufficient IT knowledge and skills, a positive relationship 

will be found between effort expectancy of e-commerce adoption and behavioral 

intention to adopt e-commerce (+) 

H3c: If a Thai rice farmer has sufficient IT knowledge and skills, this will reduce 

perceive risk which contribute to the positive relationship with the behavioral intention 

to adopt e-commerce (+) 
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2.6.2 The initial conceptual model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.12: The initial conceptual model.
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CHAPTER 3 

 

Research methodology 

 

This chapter presents the research methodology and the procedure for  

the data collection and statistical analysis. Research methodology is the systematic, 

theoretical analysis of the specific procedures or techniques applied to identify, select, 

and analyze information on the field of study. Generally, it relates to how knowledge 

about the world from different perspectives is acquired, and includes the processes, 

approaches, and underlying ontological and epistemological assumptions used for  

the study. This chapter begins with a general research approach. This is followed by  

the research design which focuses on the adoption of mixed methods, using both 

qualitative and quantitative approaches, as being the most suitable and appropriate 

research methodology for this study. The chapter then presents details of research 

participants, data collection method, research measurement, and data analysis. 

 

3.1 General research approach 

 

Research design refers to the plan or proposal used to conduct the research 

(Creswell, 2007). As information systems (IS) are comprised of various elements,  

the design should not be linked to a single theoretical perspective; therefore,  

a number of different strategies and techniques should be selected to conduct  

the research. When choosing the methodology, the underlying philosophy or paradigms 

of each research methodology should be considered in order to select the most suitable 

approach. Research paradigms are defined as the common shared assumptions or  

the ways through which reality is viewed (Alqatawna, Siddiqi, Akhgar & Btoush, 

2009). They are mostly based on two main philosophical assumptions:  

the epistemological assumption that focuses on knowledge and how it can be acquired, 

and the ontological assumption that focuses on how we view the world. In terms of 

philosophical approach, the three main approaches in IS research, namely, positivist, 

interpretivist and critical approaches, are shown in Figure 3.1 (Orlikowski & Baroudi, 
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1991). The positivist approach is generally characterized as an epistemology focusing 

on an examination of the theory, with hypotheses created to gain insight into and 

understanding of the topic in question (Straub et al., 2004). This approach is a form of 

deductive research starting from the conceptual world with a theory and then testing it 

empirically in the real world (Alqatawna et al., 2009). In contrast, the interpretivist 

approach is a form of ontological research that focuses on gaining access to the meaning 

of subjects in an attempt to gain insight into the role of people and how they react with 

the phenomenon under investigation (Orlikowski & Baroudi, 1991). This approach 

aims to create a holistic understanding of a phenomenon rather than seeking to test 

hypotheses (Alqatawna et al., 2009). Finally, the critical approach focuses on a critique 

of the existing state of affairs to gain insight and knowledge through emphasizing  

the specific circumstances. This approach attempts to uncover the conflicts, opposition, 

and contradictions within the social system (Alqatawna et al., 2009). 

 

 

 

 

 

 

 

Figure 3.1: Epistemological assumptions for qualitative and quantitative research  

Source: Alqatawna et al. (2009) 

As suggested by Morgan (1998), when conducting mixed methodology,  

the matrix approach draws a link between quantitative and qualitative methods (see 

Table 3.1). The matrix provides the researcher with suggestions from which to select 

the preferable sequence and priority of approach for the study. In the matrix, four 

options are displayed for the study design. The first option is to conduct a preliminary 

qualitative research study to deliver the balance and corresponding assistance with the 

aim being to enhance the overall efficiency of the quantitative study. This option is 

mostly designed to utilize the benefits of the qualitative approach for exploratory work, 

thus guaranteeing that the survey sufficiently covers the valuable and significant 

constructs in the study. The results of the qualitative study could generate  

Quantitative research Qualitative research 

Positivist Interpretive Critical 
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the questionnaire that relates to the topic of interest by contributing the insights gained 

from the targeted sample.  

The second option in the matrix is to conduct a small-scale preliminary 

quantitative research study to assist decisions made for the larger qualitative study.  

A common example is to conduct a primary survey or field census which aims to guide 

the selection of data and survey sites. The third option is to conduct the qualitative 

approach as a complement to the main quantitative approach. This design is different 

from the first option as the qualitative approach acts as a follow-up method to the main 

quantitative approach. The third option is commonly used to gain more understanding 

of the results gathered through the quantitative research. For instance, if the survey 

results are contradictory to the hypotheses, an explanation needs to be found from  

the survey respondents rather than engaging in isolated speculation about what went 

wrong. The fourth option is to conduct a quantitative study as a follow-up approach to 

the main study conducted with the qualitative approach. This quantitative study 

provides a means to expand what was obtained through the main qualitative study.  

This option is mostly utilized to explore the transferability and generalizability of 

conclusions drawn from the qualitative research as the quantitative study follow-up can 

typically cover a larger sample and expand to more than one specific group. 

Table 3.1: Priority and sequence model (Morgan, 1998, p. 368) 

S
eq

u
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 D
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n

 

Priority Decision 

 Principal Method: Quantitative Principal Method: Qualitative 

Complementary 

Method: 

Preliminary 

1. Qualitative Preliminary  

qual > QUANT 

Purposes: Smaller qualitative study 

helps guide the data collection in a 

principally quantitative study. 

 Can generate hypotheses, develop 

content for questionnaires  

and interventions, etc. 

2. Quantitative Preliminary  

quant > QUAL 

Purposes: Smaller quantitative study 

helps guide the data collection in a 

principally qualitative study. 

 Can guide purposive sampling, 

establish preliminary results 

to pursue in depth, etc. 

Complementary 

Method: 

Follow-up 

3. Qualitative Follow-up  

QUANT > qual 

Purposes: Smaller qualitative study 

helps evaluate and interpret results from 

a principally quantitative study.  

 Can provide interpretations for 

poorly understood results, help 

explain outliers, etc. 

4. Quantitative Follow-up  

QUAL > quant 

Purposes: Smaller quantitative study helps 

evaluate and interpret results from a 

principally qualitative study.  

 Can generalize results to 

different samples, test elements 

of emergent theories, etc. 
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3.2 Research design 

 

With regard to the research objectives and verification of the proposed 

hypotheses, this research sought to understand the complex phenomenon of factors that 

influence and affect Thai rice farmers’ adoption of e-commerce for rice selling. As with 

the research design, the most appropriate and suitable method for this study was found 

to be mixed methodology, using both qualitative and quantitative approaches.  

To explore these influencing factors, the inductive and deductive reasoning approaches 

may need to be combined. The term ‘inductive reasoning’ refers to a reasoning 

approach where the bases of argument are considered to support the conclusion 

(Alqatawna et al., 2009); therefore, this approach is mostly used for generating 

hypotheses, a conceptual model and a questionnaire. Meanwhile, the term ‘deductive 

reasoning’ refers to a type of reasoning that reaches its conclusion through the use of 

known facts and logical generalization, thus making is suitable for hypotheses and 

theory testing (Alqatawna et al., 2009). Specifically, the current research not only 

sought to test the unified theory of acceptance and use of technology (UTAUT) model 

as the main technology acceptance model in the context of farmers’ e-commerce  

adoption for rice selling, it also attempted to identify the influencing variables hidden 

within farmers’ e-commerce. Hence, mixed methodology (i.e. the fourth option of  

the matrix in Table 3.1) was adopted for this study. The researcher initially reviewed 

the literature on technology acceptance and adoption, using the UTAUT model as  

the study’s main theoretical model as well as adding some important constructs from 

other related e-commerce adoption in any field study. The researcher also utilized  

a qualitative method to discover and construct the conceptual framework from data, 

obtained and analyzed by using comparative analysis of qualitative finding as well as 

ensuring the conceptual model was correctly formulated and consistent to  

the investigation of rice farmers’ e-commerce adoption for rice selling. Triangulation 

method was applied in this research which refers to the practice of using multiple 

approaches or data sources in qualitative research to develop a comprehensive 

understanding of phenomena and enhance the credibility of study (Patton, 1999). It is  

a qualitative research strategy to test validity through the convergence of information 

from different sources. This method aligns multiple perspectives and contribute to  
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a more comprehensive of a specific phenomenon by comparing, combining and cross-

checking the consistency of information drawn from different sources, times, places 

and people (Flick, Kardorff & Steinke, 2004; Patton, 1999). Conducting in-depth 

interviews of various rice stakeholders in Thailand in order to gain multiple 

perspectives about rice farmers’ e-commerce adoption for rice selling together with 

ensuring the finding with the study’s conceptual model which formulated based on  

the previous studies related to e-commerce adoption would allow the triangulation of 

data sources process within this research. Consequently, it contributed to the revision 

of the study’s conceptual model and the hypotheses, as well as developing the content 

for the questionnaire to ensure that the study adequately covered all the important 

constructs. After these processes, the questionnaire-based survey was conducted to 

confirm the findings from the qualitative approach, as well as expanding to a larger 

sample of targeted participants which would be accepted in terms of the transferability 

and generalizability of the qualitative method in this study.  

The researcher believed that use of this mixed methodology would clearly 

contribute three beneficial aspects. Firstly, these different approaches can be 

appropriately integrated to generate distinctive and substantive advantages to  

the body of knowledge for different research purposes; thus, a combination would 

provide greater advantages than would be the case if only conducting one method.  

For example, this research conducted in-depth interviews of rice stakeholders in 

Thailand to obtain and capture a variety of perspectives, as well as any important 

variables that could influence farmers’ e-commerce adoption for rice selling.  The 

qualitative results could then enable the revision of the hypotheses and conceptual 

model for this research before conducting a pilot study and questionnaire-based survey, 

respectively. This mixed methodology could reassure that this research study’s focus 

was only on significant issues and that it would cover any relevant variables. Secondly, 

the benefit of using mixed methodology is to enable triangulation to be taken place in 

the study. The triangulation method in the social sciences refers to the comparison of 

findings from different research methods to ensure that aspects of the phenomenon have 

been accurately measured. Thirdly, qualitative and quantitative approaches may take 

different positions on the potential for bias to emerge in the research; therefore, mixed 

methodology could allow different viewpoints from each method to take care, based on 
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the likelihood of bias in the research. Therefore, to better understand the research design 

in this study, the mixed methodology of qualitative and quantitative approaches is next 

explained.  

According to Creswell (2007), the qualitative method is the interpretive and 

naturalistic approach generally used to develop an initial understanding of the social 

and human problem, as well as gaining fresh perspectives on any new behavior or 

phenomenon. The method is inductive and is generally used for hypotheses generation 

(Alqatawna et al., 2009). As the research on e-commerce adoption is mostly conducted 

in large enterprise and small and medium-sized enterprise (SME) sectors, it is much 

less often conducted in perishable goods and agricultural sectors, and is especially rare 

in e-commerce adoption for rice selling. This research then applied grounded theory 

method which refers to a process to generate or develop a theory that is grounded in the 

data (Glaser & Strauss, 1967; Strauss & Corbin, 1998) by using a coding procedure to 

group the similarities and repetitive issues extracted from the interview finding into 

categories and themes as well as the constructs from related technological acceptance 

studies. Therefore, in the qualitative approach, in-depth interviews were used to explore 

and check the variables in the initial conceptual model which was developed from prior 

related studies. Such an instrument was needed to explore and confirm the significant 

factors that would influence the e-commerce adoption intention of rice farmers.  

If variables were missing or had been used in error, they could be added or adjusted in 

the conceptual model. The interviews were conducted face-to-face and by telephone 

conversation with stakeholders in the Thai rice market, with stakeholders categorized 

into five groups. These groups comprised rice farmers, middlemen (rice mill owner and 

paddy rice hub owner), consumers, agricultural cooperative officers and rice industry-

related government officers. In total, 15 participants were interviewed, using semi-

structured interviews, developed from the literature review on e-commerce adoption. 

To verify and validate the consistency of qualitative findings, the triangulation of data 

sources was applied by comparing and combining the interviews findings of different 

perspectives of rice stakeholders in Thailand in order to gain better understanding about 

rice farmers’ e-commerce adoption for rice selling as well as ensuring the finding with 

the study’s conceptual model which formulated based on the previous studies related 

to e-commerce adoption. The interview results then contributed to the development of 
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questionnaire as well as finalizing the research conceptual model and hypotheses for 

the quantitative analysis in the chapter 5.  

On the other hand, the quantitative method is based on a positivist philosophy 

which typically deals with “statistical data, gathered by launching the questionnaire or 

survey to receive the result of public tendency” (Junaid, 2012, p. 88). This method is 

deductive in nature which is suitable for hypotheses and theory testing (Alqatawna  

et al., 2009). To proceed with the quantitative method, the significant variables that can 

influence the e-commerce adoption intention of rice farmers were firstly confirmed in 

the interviews; the structured questionnaire regarding e-commerce adoption was then 

organized; as was the revision of the conceptual model and the study’s hypotheses.  

The developed questionnaire underwent pilot testing after its delivery to 30 rice farmers 

who had already adopted e-commerce for rice selling. The results acquired from  

the pilot testing subsequently contributed to confirm the questions in the questionnaire. 

The survey was then conducted by distributing the revised questionnaire to targeted 

participants, namely, rice farmers who had already adopted e-commerce for rice selling. 

The questionnaire was carefully classified into two parts, with the first part seeking 

general (personal) information, while the second part focused on the eight influencing 

factors related to e-commerce adoption: performance expectancy, effort expectancy, 

social influence, facilitating conditions, perceived e-commerce implementation cost, 

perceived risk, sufficient IT knowledge/skills, and government support. In each part, 

approximately three to eight questions were asked in multiple-choice formats and 

closed-ended questions. In terms of survey channels, the research questionnaire was 

circulated by hand as a hard-copy paper version to be filled in, and also via online 

channels, such as Facebook, email and the LINE application. Some participants sought 

the option of answering the questionnaire by telephone. 

 

3.3 Research participants  

 

3.3.1 Sample selection 

The survey participants (i.e. the sample) comprise the segment of the population 

chosen to represent the entire consumer population (McDaniel & Gates, 2010). In this 
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study, the research participants were categorized into two groups, with one group taking 

part in the in-depth interviews, while the other group responded to the survey. 

The research participants for the interviews were purposively selected from 

stakeholders in the rice value chain in Thailand. They were divided into five groups. 

The first group comprised rice farmers irrespective of whether or not they had adopted 

e-commerce or rice selling. This group was open to any rice farmers who either had, or 

had never had, an experience of selling their products online. In total, six rice farmers 

from this group participated in interviews, four of whom had adopted e-commerce for 

rice selling, while the other two had not. The second group comprised the middlemen 

whose role is accepted as a key player in the rice value chain in Thailand. The current 

study had a great opportunity to interview a rice mill owner in Thailand, as well as  

the owner of a paddy rice hub located in the same area as the rice field. These two 

participants were accepted as key middlemen in the rice value chain. The third group 

comprised four rice consumers. The fourth group consisted of two agricultural 

cooperative officers. They were employed by an agency that is accepted as an important 

player in the development of agricultural production. They assist and help agriculturists, 

who are their members, by supporting linkages with finance, information, the market, 

and agricultural inputs and output. The fifth group comprised rice industry-related 

government officers. It was considered vital to obtain the views of policy makers and 

supportive providers. 

With regard to survey participants, as the current study related to  

e-commerce adoption for rice selling, the selected sample are only those Thai rice 

farmers who had already adopted or taken part in e-commerce either by selling or by 

advertising via their own websites or public websites, Facebook, mobile applications, 

or other online channels. The rationale of this sampling selection is because this study 

applied the technology acceptance model to investigate and measure the rice farmers’ 

actual behavior on the e-commerce adoption, including with to avoid some bias and 

misleading information from unexperienced e-commerce adoption participants. Thus, 

other Thai rice farmers who had not yet adopted EC for rice selling were excluded in 

the quantitative data analysis. The rice farmer, as defined in this research, is a farmer 

with his/her own harvesting area and rice products available for sale. Thailand’s 
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agricultural census in 2013 recorded 3.78 million rice farmers, defined as those who 

held areas for rice cultivation, with these mostly in the Northeast region (2.44 million 

people), followed by the North region (0.88 million people), the Central region (0.34 

million people), and the South region (0.11 million people) (The National Statistical 

Office, 2014). To reach the targeted sample, rice farmer groups who had already 

adopted e-commerce for rice selling were approached through online channels, such as 

Facebook and the LINE application. These rice farmer groups, available on Facebook 

and via the LINE application, are assembled of many rice farmers who had adopted  

e-commerce for rice selling. The online survey questionnaire was posted to these sites 

using an HTML link. In addition, some rice farmers were directly approached by 

telephone, after being accessed through information and contacts from government 

agency websites, for instance, the website of the Department of Business Development 

(DBD) in the Ministry of Commerce that has developed the online rice selling  

channel through this link: <http://www.dbd.go.th/ewt_news.php?nid=469401325>. 

The information on the DBD website consists of the following three lists: (1) rice 

farmers and rice cooperatives that have adopted e-commerce (approximately 400 

people/cooperatives); (2) rice farmer and rice cooperative websites (approximately 40 

websites); and (3) Facebook pages of rice farmers and rice cooperatives (approximately 

70 user names). Furthermore, rice farmers who sell their products on their own websites 

or webpages were also approached via their contact details which were mostly available 

and visible at these sources. 

 

3.3.2 Sample size  

The sample size in qualitative method is often smaller than quantitative research 

method.  It is due to the fact that qualitative method are often related to gathering an  

in-depth understanding of a phenomenon, or focusing on meaning (and heterogeneities 

in meaning) which are often centered on how and why of a particular issue, process, 

situation, subculture, scene or set of social interactions (Dworkin, 2012). In-depth 

interview is not as concerned with making generalizations to a larger population of 

interest and does not tend to rely on hypothesis testing but rather is more inductive and 

emergent in its process. With regard to the aim of in-depth interviews, it is to create 

“categories from the data and then to analyze relationships between categories” whereas 
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attending to how the “lived experience” of study participants can be understood 

(Charmaz, 1990, p. 1162). The most widely used for determining sample size and 

evaluating its sufficiency is the concept of saturation (Vasileiou, Banett, Thorpe & 

Young, 2018) which the data collection process no longer offers any new or relevant 

data (Dworkin, 2012). Strauss and Corbin (1998, p. 212) stated that the saturation 

occurs in data collection when: (a) no new or relevant data seem to emerge regarding  

a category, (b) the category is well developed in terms of its properties and dimensions 

demonstrating variation, and (c) the relationships among categories are well established 

and validated. Similarly, Charmaz (2006, p. 113) also mentioned that it can be 

considered as saturation “when gathering fresh data no longer sparks new theoretical 

insights, nor reveals new properties of your core theoretical categories”. Hence,  

the sample size in this research was based on the sufficient data from the interviewee 

to describe the phenomenon of interest, and address the research question. It comprised 

of 15 stakeholders in the rice value chain, consisting of six rice farmers (four 

participants had adopted e-commerce for rice selling, while the other two participants 

had not), four rice consumers, two agricultural cooperative officers, one rice mill 

owner, one paddy rice hub owner, and one rice industry-related government officer.  

For the quantitative approach, the study population comprised rice farmers in 

Thailand and the selected sample for data collection and analysis consisted of rice 

farmers who had already adopted e-commerce for rice selling. According to Thailand’s 

agricultural census statistics from the National Statistical Office (2014), approximately 

3.78 million people are rice farmers who hold areas for rice cultivation. The study’s 

sample size was determined by applying Taro Yamane’s (1973) formula with  

a significance level of 95 percent. It was calculated by using 3.78 million as the total 

population (N) of rice farmers holding areas for rice cultivation. Thus, the resultant 

number of rice farmers used as the sample for this research was 405, which is above 

the appropriate sample size of 400, based on Yamane’s (1973) probabilities sampling 

method. Yamane’s (1973) calculation formula is presented as follows: 
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Where ： 

n  =  number in sample 

N  =  total population 

e  =  error (tolerance level) 

 

3.4 Research tools and data collection instrument 

 

As previously mentioned, this research applied a mixed-methods approach, with 

in-depth interviews the main tool for data collection in the qualitative approach and  

a questionnaire survey the essential tool for collecting data in the quantitative approach. 

 

3.4.1 Research tools and data collection instrument for qualitative method 

Qualitative data were collected for this research through interviews conducted 

in a field study. Studies use interviews with the aim of gaining in-depth and accurate 

data about the phenomenon of interest from the targeted participants. This research 

conducted semi-structured interviews to gain as much information as possible from 

stakeholders in the rice value chain in Thailand. According to Collins and Hussey 

(2009), the interview is considered to be the primary tool in the qualitative data 

collection process for discovering the perspectives of the selected participants.  

In the current research, the interviews were conducted by telephone or face-to-face and 

were, on average, 20-25 minutes in length. During the interview process, permission 

was sought from participants to tape record the interviews and to use their answers  

in the study.  

To address ethical considerations, the interviewer clearly explained the aims of 

this research at the beginning of the in-depth interview. Moreover, interviewees were 

not compelled to answer the questions if they felt uncomfortable, and they were 

Formula of Taro Yamane Calculation of sample size 

n = ___N__ 

1 + Ne2 

400 = ___3,780,000__ 

             1 + 3,780,000 (0.05)2 
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guaranteed that their personal information would be anonymous, with confidentiality 

maintained. Feedback from the interviews resulted in minor revision of the 

questionnaire, the conceptual model, and the research hypotheses. The theoretical 

structure of this approach featured the extensive use of narrative to situate the study  

in a descriptive environment (Creswell, 2007).  

 

3.4.2 Research tools and data collection instrument for quantitative method 

The structured questionnaire was distributed, either by hand or online channel, 

to Thai rice farmers to test the variables in the conceptual model. The survey questions 

were developed based on adapting the instrument developed by Venkatesh et al. (2003). 

A back-translation process was used to ensure the validity of the questionnaire.  

This process enabled the identification, discussion, and modification of some ambiguity 

in the questionnaire so questions could be more easily understood and respondents 

could correctly infer the meaning of each question. To test the questionnaire’s reliability 

and validity, this research conducted a pilot study by distributing the questionnaire to 

30 rice farmers who had already adopted e-commerce for rice selling. The pilot study’s 

results contributed to the confirmation of the questionnaire, the conceptual model and 

the study’s hypotheses. The questionnaire was then distributed to the targeted rice 

farmers, with completed responses received from 405 respondents. 

Rice farmers who had already adopted e-commerce for rice selling as  

the targeted sample were reached through face-to-face conversation or by telephone 

communication, or via an online chatting channel, such as Facebook, the LINE 

application, or other website channels. This group of respondents was selected by  

the probability sampling technique, with the snowball sampling technique also used. 

The reason is that the snowball sampling technique, or chain-referral sampling, can help 

to find the network of a hidden population, with these techniques recommended when 

the population cannot be strictly delimited or detailed (Dragan & Isaic-Maniu, 2013; 

Etikan, Alkassim, & Abbakar, 2016). As the number of Thai rice farmers who had 

adopted e-commerce for rice selling could not be precisely estimated, this technique 

was useful for reaching the targeted sample. In addition, some rice farmers were directly 

contacted by telephone as their information could be found on their own website or 
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webpages and/or on some public and private websites (e.g. Department of business 

development [DBD] website and Department of International Trade Promotion [DITP] 

website). To gather results from the online questionnaire, this study employed Google 

Docs, Google Inc.’s online survey software, to generate the questionnaire and distribute 

it via online channels, such as email, social networks, and mobile applications. After 

obtaining the required number of research respondents, outcomes from the statistical 

data analysis were calculated using the IBM Statistics SPSS program (version 25) and 

AMOS program (version 24).  

 

3.5 Measurement 

 

In this study, each construct was developed based on findings in the existing 

literature and previous studies regarding to the technology acceptance and adoption. 

The interview results were used to explore and reconfirm the conceptual model’s 

significant variables that could influence the e-commerce adoption intention of  

the Thai rice farmers. If some variables were missing or if errors had been made,  

the new or existing variables could be adjusted or added to the conceptual model. 

After receiving confirmation from the qualitative approach data, a structured 

questionnaire survey was conducted, as set out in the research design, to test  

the variables in the conceptual model with responses sought from Thai rice farmers who 

were familiar with e-commerce  adoption or usage. This study used a five-point Likert 

scale for the measurement of each variable, with survey respondents asked to indicate 

their preference level for each statement, rating from 1 (strongly disagree) to 5 (strongly 

agree). The main variables comprised: (1) performance expectancy; (2) effort 

expectancy; (3) social influence; (4) facilitating conditions; (5) perceived 

implementation cost; (6) perceived risk; (7) government support; (8) sufficient IT 

knowledge/skills; (9) intention of e-commerce adoption; and (10) acceptance and 

adoption of e-commerce.  

Other control variables (factors) that could affect the main variables comprised: 

(1) gender; (2) age; (3) marital status; (4) educational level; (5) household monthly 

income; (6) farmer status; (7) possession of rice for sale; (8) average time spent on  
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the internet per day; (9) e-commerce  experience; (10) length of time of e-commerce  

experience; (11) experience of e-commerce  adoption for rice selling; (12) platforms 

used in e-commerce  adoption for rice selling; (13) devices used in e-commerce  

adoption for rice selling; and (14) frequency of e-commerce  adoption for rice selling.  

The above control variables were measured as follows. First, gender was 

measured as a dummy variable (female = 0 and male = 1). Second, age was measured 

across six groups (less than 20 years old, 20–30 years old, 31–40 years old, 41–50 years 

old, 51–60 years old, and more than 60 years old). Third, marital status was also 

measured as a dummy variable (single = 0 and married = 1). Fourth, educational level 

was divided into seven choices (below secondary school, high school, vocational 

certificate/diploma, bachelor’s degree, Master’s degree, higher than Master’s degree, 

and others). Fifth, household monthly income was divided into six choices (below 5,000 

baht, 5,000–9,999 baht, 10,000–14,999 baht, 15,000–19,999 baht, and above 20,000 

baht). Sixth, farmer status was measured as a dummy variable (yes = 0 and no = 1). 

Seventh, possession of rice for sale was measured as a dummy variable (yes = 0 and no 

= 1). Eighth, average time spent on the internet per day was divided in five choices 

(never, less than 2 hours, 2–5 hours, 6–10 hours, and more than 10 hours). Ninth,  

e-commerce experience was measured as a dummy variable (yes = 0 and no = 1). Tenth, 

length of time of e-commerce experience was divided into three choices (less than 6 

months, between 6 months and 2 years, and more than 2 years). Eleventh, experience 

of e-commerce adoption for rice selling was measured as a dummy variable (yes = 0 

and no = 1). Twelfth, six choices were given of platforms used in e-commerce  adoption 

for rice selling, namely, Facebook, the LINE application, the Instagram application, 

government website or private website, own website, and other online channel/s). 

Thirteenth, devices used in e-commerce adoption for rice selling were divided into four 

choices (desktop PC, smartphone, tablet. and other devices). Fourteenth, frequency of 

EC adoption for rice selling was divided into four choices (rarely, sometimes, often, 

and always). 
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3.6 Data analysis 

 

In using a mixed methodology, data analysis was, accordingly, driven from both 

quantitative and qualitative approaches. The qualitative data analysis was conducted 

using thematic analysis, whereas the quantitative data analysis mainly focused on  

the preliminary data analysis, factor analysis, and the structural equation modeling 

(SEM) technique. The calculation and statistical data analysis of the data was 

undertaken using the SPSS program (version 25) and the AMOS program (version 24).  

 

3.6.1 Qualitative data analysis  

In this research, thematic analysis was applied for the qualitative data analysis, 

with this comprising coding and organizing similarities in codes into categories and 

themes (Braun & Clarke, 2006). The data analysis was conducted by identifying and 

interpreting the meaning of participants’ words and actions as they provided in-depth 

perspectives on the specific issue of interest. Interviews were conducted in the Thai 

language and then translated into English prior to analysis. To generate categories and 

themes, multiple readings of the interview transcripts were undertaken to allow  

the relevant constructs to be developed with regard to the themes. The collected data 

were grouped into themes organized to correspond with the variables in this study’s 

conceptual model. Interview-based themes were found in participants’ quotes.  

This inductive approach allowed the categories and themes to emerge from  

the interview data. 

 

3.6.2 Quantitative data analysis  

After completing the quantitative research method and meeting its data 

collection requirements, the analysis of survey respondents’ demographic information 

was the next step. The reliability and validity of the questionnaire were next assessed 

to check the data’s overall sufficiency. To ascertain the reliability of the concepts, 

Cronbach’s alpha (α) coefficients were used to test the internal consistency, or  

the average correlation, of items in the survey instrument. Cronbach’s alpha coefficients 

should have a value above 0.7 for confirmatory analysis. Exploratory factor analysis 
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(EFA) and confirmatory factor analysis (CFA) were performed in this research as 

statistical methods for testing validity. The EFA technique is applied to explore  

the structure or correlation patterns from the data by reducing the underlying structure 

of large sets of variables into smaller sets, thus establishing the underlying dimensions 

of the measured variables and latent constructs, as well as providing evidence of 

construct validity. Meanwhile, CFA was conducted to extract a score for each variable, 

with the loading for each item taken into account.  

To test the hypotheses, this research adopted the procedure of estimating  

the parameters of a structural equation model (SEM), “a modeling procedure that 

performs path-analytics modeling with latent variables (unobservable variables)” 

(Kijsanayotin et al., 2008, p. 407). Hair, Black, Babin and Anderson (2010) also defined 

SEM as a multivariate technique, in which the features of multiple regression and factor 

analysis are combined to simultaneously estimate multiple networking relationships. 

This technique seeks to represent the observed data related to several structural 

parameters that are defined by a hypothesized underlying model. The SEM technique 

has been used to model the complex relationships of multiple endogenous 

(independent) and exogenous (dependent) variables (Gefen & Straub, 2000). It is  

a variance-based technique focused on maximizing the variance of the dependent 

variable that is explained by the independent variables in the model. Therefore, SEM 

allows a set of interrelated hypotheses to be tested in a single systematic analysis (Gefen 

& Straub, 2000).  

 

3.7 SEM model fit indices criterion 

 

Structural equation modeling (SEM) provides various fit indices to test  

the appropriateness of the SEM model. To assist with meeting the acceptable cut-off 

level and to determine the model fit, the cut-off criteria for the fit indices are 

summarized in Table 3.2. 

 

 

 



 89 

Table 3.2: Cut-off criteria for fit indices 

Sources: adapted from Hair et al. (2010); Schreiber, Stage, King, Nora, and Barlow (2006) 

 

 

No. Measure Fit criteria Definition 

1. Chi-square (χ2) 

 

Non-significant (χ2) at 

least p-value > 0.05 

 

The fundamental measure used in 

SEM to quantify  

the differences between  

the observed and estimated 

covariance matrices. 

2. Normed fit chi-square  

(χ2/df [degree of freedom]) 

Ratio 2: 1 or 3: 1 A measure of absolute fit and 

parsimony. 

3. GFI (Goodness-of-Fit Index) 

 

Value > 0.95 indicates a 

good fit, and 0.90–0.95 

an adequate fit 

 

A fit statistic that is less sensitive 

to sample size and indicates how 

well the specified model 

reproduces the covariance matrix 

among the indicator items (i.e. the 

similarity of the observed and 

estimated covariance matrices). 

4. AGFI (Adjusted Goodness-

of-Fit Index) 

Value > 0.95 indicates a 

good fit, and 0.90–0.95 

an adequate fit 

An index representing goodness-

of-fit for  

the degree of freedom. 

5. RMSEA (root mean square 

error of approximation) 

 

Values < 0.05 indicate 

an adequate fit 

A measure that attempts to correct 

for the tendency of the X2 test 

statistic to reject models with large 

samples or large numbers of 

observed variables. 

6. NFI (Normed Fit Index) 

 

Values > 0.95 indicate a 

good fit, and 0.90–0.95 

an adequate fit 

A ratio of the differences in the X2 

value for the fitted model and a 

null model divided by the X2 value 

for the null model. 

7. CFI (Comparative Fit Index) Values > 0.95 indicate a 

good fit, and 0.90–0.95 

an adequate fit 

An incremental fit index that is an 

improved version of the Normed 

Fit Index (NFI). 

8. TLI (Tucker–Lewis Index) 

 

Values > 0.95 indicate a 

good fit, and 0.90–0.95 

an adequate fit 

A comparative index between 

proposed and null models adjusted 

based on degrees of freedom.  

9 IFI (Incremental Fit Index) Values > 0.95 indicate a 

good fit, and 0.90–0.95 

an adequate fit 

An index interpreted similarly to 

TLI and CFI. 
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Absolute fit indices 

To begin with, absolute fit indices determine a direct measurement of how well 

the proposed model reproduces the observed data or fits the sample data.  

The chi-square (x2) is mostly used to evaluate the overall model fit. It also assesses  

the magnitude of discrepancy between the sample and fitted covariance matrices by  

a good model fit which would indicate an insignificant result at the 0.05 threshold 

(Hooper, Coughlan, & Mullen, 2008). However, while chi-square is still popular for  

a fit statistic test, some limitations are apparent. Firstly, it assumes a multivariate 

normality and observes deviation from normality that probably contributes to a model 

rejection although the model was properly specified. Secondly, it is relatively sensitive 

to the size of the sample, meaning that the chi-square statistic almost always rejects  

the model which is using a large sample size; in contrast, when the sample size is small, 

the chi-square statistic lacks power. However, to minimize the restrictiveness of  

the chi-square’s response to sample size, the relative/normed chi-square (x2/df) statistic 

is used to measure. Although no consensus exists on an acceptable ratio, 

recommendations range from 2 to 5 (Wheaton, Muthén, Alwin, & Summers, 1977). 

Furthermore, applying the root mean square error of approximation (RMSEA) takes 

into account the error of approximation in the population. It is used to measure  

how well the model, with unknown but optimally chosen parameter values, fits  

the population covariance matrix. It explicitly tries to correct for both model complexity 

and sample size by including each in its computation. According to Byrne (2001),  

a value less than 0.05 represents a better fit, while a value higher than 0.08 can be 

considered to indicate reasonable errors of approximation in the population, and above 

0.10 indicates a poor fit. In addition, the Goodness-of-Fit Index (GFI) is used to assess 

the model’s overall goodness of fit, that is, how well the specified model reproduces 

the covariance matrix among the indicator items. Included with the Adjusted Goodness-

of-Fit Index (AGFI), it adjusts the GFI value based upon the degrees of freedom. These 

GFI and AGFI statistics range from 0 to 1, with larger samples increasing in value, and 

a higher value representing a better fit. Thus, a value of 0.9 or greater is considered to 

be a good fit. 
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Incremental fit indices 

Incremental fit indices are comparative or relative fit indices (Hooper, 

Coughlan, & Mullen, 2008). The Normed Fit Index (NFI) is used to measure the model 

fit in relation to its complexity, so high values would represent a better fit (Hair et al., 

2010). The recommended value greater than 0.9 shows a good fit. Moreover,  

the Comparative Fit Index (CFI) is a revised form of the NFI that takes into account  

the sample size and performs well even when the sample size is small (Byrne, 2001).  

It ranges from 0 to 1 with the higher value considered as a better fit, so  

the recommended value for a good fit should be 0.9 or greater (Byrne, 2001). 

Parsimony fit indices 

The Parsimony Goodness-of-Fit Index (PGFI) and the Parsimonious Normed 

Fit Index (PNFI) have been developed for a less rigorous theoretical model that 

paradoxically provides better fit indices (Hooper, Coughlan, & Mullen, 2008).  

The PGFI is an adjusted GFI based on the loss of degrees of freedom while the PNFI is 

an adjusted NFI based on the loss of degrees of freedom. No threshold levels have been 

recommended for these indices, but it is strongly recommended that these parsimony 

fit indices are used in tandem with other measures of goodness-of-fit. In addition,  

the Akaike Information Criterion (AIC) or the consistent version of AIC (CAIC) are 

generally used when comparing non-nested or non-hierarchical models that are 

estimated with the same data and indices. A smaller value is recommended for these 

indices which is normally between 0 and 1 on the scale. 
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CHAPTER 4  

 

Qualitative data analysis, revised hypotheses, and conceptual model 

 

This chapter begins by identifying and explaining the data collection method 

for the study’s qualitative analysis. This is followed by presenting the interviewees’ 

information and codes that are used to explain the qualitative data results. The data and 

results from the interviews are then analyzed, based on the categories and themes 

developed. The interview data analysis findings then lead to revision of the hypotheses 

and conceptual model, with this presented and explained. The final part of the chapter 

describes the pilot study undertaken, based on the revised hypotheses and conceptual 

model: the chapter concludes with the development of the questionnaire for conducting 

the quantitative analysis. The revised versions of the hypotheses and conceptual model 

in this chapter are further tested using the quantitative method with this described in  

the next chapter. 

 

4.1 Qualitative data analysis results 

 

This section is an analytical narrative that presents the results and overview of 

the qualitative data analysis. It is not the study’s intention that the findings from  

the interview data analysis process should be generalizable to a large population. 

Instead, the study sought to deepen the understanding of the perceptions of Thai rice 

stakeholders regarding e-commerce adoption for rice selling by Thai rice farmers.  

The rich data from semi-structured interviews are described with detailed reporting of 

the qualitative research process. Transcripts of the 15 interviews conducted are 

analyzed to check against the conceptual model, developed from findings in prior 

related studies. The codes are clustered into the categories and themes of the analysis, 

as derived from the interview data. Five categories and 11 themes emerged. These 

themes, all of which relate to variables in the conceptual model, are grouped by 

interviewees’ answers to interview questions. The qualitative data analysis results 

include the explanation of the semi-structured interviews, category and theme 
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development, and the analysis of each theme. After analyzing the data, the variables in 

the conceptual model, as outlined in Chapter 2, are re-examined. Several important 

linkages are found between the proposed variables in the previous conceptual model, 

and this subsequently results in significant revision of the hypotheses and the study’s 

conceptual model, as presented in this chapter. 

 

4.1.1 Data collection 

The study utilizes semi-structured interviews, conducted face-to-face or by 

telephone conversation, with these recorded, and each interview taking approximately 

20–25 minutes. The interviews seek to identify the influencing factors that affected 

farmers’ intention to adopt e-commerce for rice selling. The questions mainly relate to 

the perceptions of Thai rice stakeholders on e-commerce adoption for rice selling, on 

middlemen, and on influencing factors that either encourage or impede e-commerce 

adoption. The interview instrument that guides the interviews is based on prior relevant 

literature on e-commerce adoption. The interview instrument consists of five sections: 

4.1.1.1 Section 1 focuses on stakeholders’ perceptions on rice middlemen 

and the compatibility of e-commerce adoption for rice selling. 

4.1.1.2 Section 2 focuses on stakeholders’ attitudes toward the  

e-commerce system’s attributes of performance expectancy and effort expectancy. 

4.1.1.3 Section 3 focuses on stakeholders’ attitudes toward e-commerce 

adoption through the attributes of facilitating conditions and social influence. 

4.1.1.4 Section 4 focuses on stakeholders’ attitudes toward the supporting 

and impeding factors to e-commerce adoption for rice selling, namely: perceived risk, 

implementation cost, sufficient IT knowledge and skills, and government support. 

4.1.1.5 Section 5 focuses on the intention to use e-commerce for rice 

selling. 

 

4.1.2 Interviewees  

In total, the qualitative part of the study is conducted with 15 interviewees, 

consisting of six Thai rice farmers (four of these interviewees had already adopted  

e-commerce for rice selling, while the other two interviewees had never adopted it); 
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four rice consumers; two agricultural cooperative officers; one rice mill owner; one 

paddy rice hub owner; and one rice industry-related government officer. Thus, these 

interviewees can be regarded as representing the five different groups of stakeholders 

in the Thai rice supply chain. It should be noted that alphabetic and numeric codes are 

used to present the findings instead of interviewees’ names, a characteristic that 

preserves their anonymity as the ethics protocol requires all data to be anonymized and 

securely stored. Therefore, each interviewee in this study is given a code. The letter [F] 

refers to a rice farmer, with [F1] being a rice farmer who has not adopted e-commerce 

and [F2] being a rice farmer who has already adopted e-commerce for rice selling;  

[C] refers to a rice consumer; [M] refers to a middleman; (Abrahão)  refers to  

an agricultural cooperative officer; and [G] refers to a rice industry-related government 

officer. Information about interviewees is shown in Table 4.1. 

Table 4.1: Interviewees’ information 

No. Codes Interviewees Numbers Means of interview 

1. [F1] Rice farmer who has not 

adopted e-commerce 

2 Face-to-face 

2. [F2] Rice farmer who has 

already adopted  

e-commerce 

4 Telephone (for all) 

3. [C] Rice consumer 4 Face-to-face 

4. [M] Middleman (paddy rice hub 

and rice mill owners) 

2 Face-to-face 

5. [A] Agricultural cooperative 

officer 

2 Face-to-face 

6. [G] Rice industry-related 

government officer 

1 Face-to-face 

Total 15 

interviewees 

4 telephone, 11 face-

to-face 
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 4.1.3 Interview data analysis results 

The interview data results are codified and broken down into several categories 

and themes. This naturalistic approach is used to identify, interpret, analyze, and report 

patterns or themes within data due to their similarities by using inductive content 

analysis (Braun & Clarke, 2006). Thus, the constant comparative method is used for 

category and theme development. Five thematic categories are developed and grouped 

into patterns of major components of qualitative finding, consisting of five different 

categories: first, perception of e-commerce adoption for rice selling; second,  

e-commerce system attributes; third, impeding factors to e-commerce adoption; fourth, 

supporting factors for e-commerce adoption and fifth, intention to adopt e-commerce. 

To capture these five categories, 11 themes was grouped and separated to describe  

an integrating and relational ideas based on the similarities and repetitive significant 

issues extracted from the interview finding. These 11 themes consists of (1) middlemen, 

(2) e-commerce adoption for rice selling by Thai rice farmers, (3) performance 

expectancy, (4) effort expectancy, (5) perceived implementation cost, (6) perceived 

risk, (7) IT knowledge and skills, (8) social influence, (9) facilitating conditions, (10) 

Government support and (11) intention to adopt e-commerce. As presented in Table 

4.2, these categorized responses are then interpreted and tied together, forming 

descriptive statements that are useful in interpreting rice stakeholders’ perceptions on 

e-commerce adoption for rice selling. 

Table 4.2: Categories and themes 

Categories Themes Characteristics 

1 Perception of  

e-commerce 

adoption for rice 

selling  

1 Middlemen Rice mill, rice hub, 

wholesaler, and retailer  

2 E-commerce adoption 

for rice selling by 

Thai rice farmers 

Agricultural product, rice, 

perishable 

2 E-commerce 

system attributes 

3 Performance 

expectancy  

Usefulness, improving 

performance, better 

retention, relative advantage 
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Categories Themes Characteristics 

4 Effort expectancy Ease of use, saving effort and 

time for other tasks, 

complexity 

3 Impeding factors 

to e-commerce 

adoption  

5 Perceived 

implementation cost 

All related costs of  

e-commerce adoption, such 

as cost of internet, logistics, 

rice production, etc.  

6 Perceived risk Risk of online payments, 

cyber security, fraud and 

misleading use of 

information 

7 IT knowledge and 

skills 

Abilities required for  

e-commerce adoption, online 

payments, language literacy 

for e-commerce adoption  

4 Supporting factors 

for e-commerce 

adoption 

8 Social influence Subjective norm, and 

influence of family, 

successful e-commerce 

adopters, and colleagues. 

9 Facilitating conditions Compatibility and 

availability, infrastructure, 

technical support 

10 Government support Knowledge dissemination, 

training, support of rice 

farmer cooperatives within 

groups, subsidies, and law 

and regulation enactment  

5 Intention to adopt 

e-commerce 

11 Intention to adopt  

e-commerce 

Intention to adopt  

e-commerce for rice selling 
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Category 1: Perception of e-commerce adoption for rice selling 

Category 1 highlights the general perceptions and thoughts of interviewees on 

e-commerce adoption for rice selling by Thai rice farmers. The questions relate to rice 

middlemen and the possibility of Thai rice farmers adopting e-commerce for rice 

selling. Almost all interviewees, but not the rice middlemen themselves (paddy rice hub 

owner and rice mill owner), were asked whether ‘middlemen influence the rice price in 

the Thai rice value chain’ and if ‘it is good if rice farmers can sell rice directly to 

consumers and if it is possible for rice farmers to adopt e-commerce for rice selling’. 

 

Theme 1: Middlemen  

E-commerce adoption for rice selling is assumed to reduce the influence of 

middlemen on the rice price. Almost all interviewees were asked about middlemen’s 

influence on the rice price, although the rice middlemen themselves (paddy rice hub 

owner and rice mill owner) were excluded and were asked instead about their 

significant roles and responsibilities in the Thai rice industry. Most interviewees who 

responded to the question whether ‘middlemen influence the rice price in the Thai rice 

value chain’ agreed that middlemen are among the key influencers of the rice price. 

They are the key people who determine the price of rice owing to the quality and 

humidity of paddy rice.  

Comments from interviewees began with [C]’s view that “they are the person 

who buys the paddy rice from the rice farmer which could be for a low price, and then 

process or sell to the rice mill with a profit”.  

Meanwhile, [F2] explained that, with regard to “the rice value chain in Thailand, 

there are several middlemen since rice farmers harvest the paddy rice and transform it 

to rice in the market, so it is relatively true that middlemen can influence the price of 

rice”.  

Additionally, [G] stated that the “recession of the rice price has been a major 

concern which is one of the factors that could come from the unfair determination by 

middlemen of the paddy rice quality and humidity: by the way, it is undeniable that 

most rice farmers still need to rely on them”.  
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[A] also supported this view, stating that “indeed, they sell their paddy rice to 

middlemen because they need capital to use or a loan from them for their cultivation, 

such as agricultural equipment, fertilizer and so on”.  

[F1] accepted that “most rice farmers need a capital advance to buy fertilizer 

and some agricultural tools and mostly buy this from middlemen: hence, our crops will 

be sold and deducted from the loan from that middleman”.  

Nonetheless, the middlemen interviewed provided information on the rice 

supply chain and on their significant roles and responsibilities in the Thai rice industry. 

[M] explained that  

“in the general rice business flow, rice farmers mostly rely on them by 

either selling their paddy rice to the rice mill or paddy rice hub in order 

to process it to become rice in the market. The paddy-rice hub is the buying 

market of rice farmers’ paddy rice before selling the paddy rice to the rice 

mill”.  

 

They also elaborated on their roles and responsibilities in the rice mill process, 

stating that  

“paddy rice will be processed in the rice mill factory to be rice, for which 

there are normally four steps: paddy cleaning, hulling (peeling off the husk 

of the grain), polishing, and grading (separating the complete grain from 

the broken rice)”.  

 

The middlemen (M) added that the “rice mill owner could be a rice 

manufacturer, distributor and exporter, so these are the necessary roles of rice 

middlemen which help rice farmers rather more than other people think”. 

Therefore, as concluded from the interview results, at this present time, 

middlemen play a significant role in the Thai rice value chain. Middlemen mostly buy 

paddy rice from rice farmers who prefer to only cultivate and harvest. The paddy rice 

price varies depending on its quality and humidity. Moreover, the significant point is 

that, by necessity, most rice farmers sell their paddy rice to middlemen, without 



 99 

thinking of transforming paddy rice themselves to rice, as they need a loan from 

middlemen for their household expenditure circulation and agricultural equipment. 

Thus, it is undeniable that middlemen are rice price influencers in the Thai rice value 

chain. The summary of significant points on theme 1 (middlemen) is showed in Table 

4.3 as follow. 

Table 4.3: The summary of significant points on theme 1 (middlemen) 

Significant points on middlemen are rice price influencer 

(Note: the rice middlemen were excluded and were asked instead about their 

significant roles and responsibilities in the Thai rice industry.) 

[F1] Agreed as crops will be sold and deducted to the loan from middleman   

[F2] Strongly agreed as Several middlemen in the rice value chain throughout the 

rice production 

[C] Agreed as middlemen are the person who buys the paddy rice from the rice 

farmer which could be low depended on rice quality and humidity. Then, 

paddy rice was transformed to be rice or resell paddy rice to the rice mill with 

profit. 

[M] Middlemen is necessary in the rice value chain as they help rice farmers rather 

more than other people think. 

[A] Agreed as rice farmers sell their paddy rice to middlemen to proceed and 

transform to be rice in the market. Rice farmers need advance capital to use or 

a loan from them for their cultivation, such as agricultural equipment, fertilizer 

and so on. 

[G] Agreed as most rice farmers still rely on middlemen. There may be an unfair 

determination of paddy rice price by middlemen due to it quality and humidity. 

 

Theme 2: E-commerce adoption for rice selling 

It was assumed that if rice farmers could sell their rice directly, they would be 

able to gain more benefits. The following question was whether it was possible for rice 

farmers to adopt e-commerce for rice selling, given that rice is a consumable perishable 

product. In response, all interviewees agreed that e-commerce adoption for rice selling 

could contribute to rice farmers gaining more benefits if they could sell rice directly to 
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consumers without passing through middlemen and they would certainly obtain 

increased profits.  

Comments from interviewees began with [C]’s view that 

“the idea of e-commerce adoption for rice selling is quite interesting for 

rice farmers to reduce the price penetration from middlemen as it allows 

direct contact between seller and buyer that means there is no intervention 

of the middleman”. “I think for the principle of e-commerce, it would 

increase the options for rice selling channels and the chance to sell rice 

more quickly”. 

 

Besides, [F2] strongly agreed that “selling rice through e-commerce is better 

than the traditional way because they can get more income; especially the rice price is 

not intervened in by middlemen and there are many e-commerce platforms available 

for placing the products online nowadays”. 

 

In perceptions from [G], the following ideas were suggested  

“e-commerce is an open market in which all products can be found and are 

reachable and also is not restricted to only imperishable or software 

products, so rice would also be compatible to this selling system”. For 

instance, “special rice which can grow only in some districts in Thailand or 

through having a special process, can be ordered and shopped to all areas”.  

 

Meanwhile, [C] agreed that “e-commerce usage in this era has become more 

prevalent: e-commerce seems to be easy to access and extensively used as a selling 

channel for any kind of product, including perishable products like rice”.  

[F2] also supported the idea of rice selling online, stating that “there are no 

problems at all and a lot of consumers prefer buying online directly from rice farmers 

in order to help real rice farmers without passing the middlemen in the modern trade”.  
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In the perceptions of the various interviewees who comprised [A], the following 

comments were made:  

“with regard to the objectives of agricultural cooperatives, we aim to 

enhance the members’ production and incomes by supporting the linkage to 

finance, information, the market, agricultural inputs, and output”. 

“Nevertheless, there are still a lesser number of rice farmers who had 

already adopted e-commerce for rice selling due to many constraints”. 

“Moreover, based on the daily cases of rice farmers, they usually came to 

the office for financial support because there are many rice farmers who 

still lack agricultural tools, capital and a household circulating fund”. 

“These are reasons why most rice farmers indeed usually sell their paddy 

rice to middlemen because they need capital to use or a loan from them for 

their cultivation, such as agricultural equipment, fertilizer, and so on”. “As 

a result, it would be suitable for rice farmers who have their own capital 

and do not have a debt to those middlemen”. 

 

Interestingly, the [M] interviewees expressed their shared and very significant 

opinions as follows: 

“if rice farmers can produce rice by themselves and sell it directly to 

consumers, it is, of course, of benefit to them but, in reality, they mostly 

prefer to only harvest rice and they also do not have sufficient agricultural 

tools”. “It is not impossible but could share only a small proportion of rice 

in the market which definitely will not affect the whole rice market”. 

Besides, “they would feel it was more convenient to sell rice and promptly 

receive money for their household cash flow rather than online payments 

because intangible money would be too risky for them and maybe take 

time”. “Thus, it will take such a long time before many rice farmers are 

ready to adopt e-commerce for rice selling, and it will have less effect on 

their business due to the majority of rice farmers still definitely needing their 

agricultural tools and advanced financial supports”. 
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In terms of [F1], they stated that “we really do not know and think about  

e-commerce adoption for rice selling”. Mostly, “we only harvest and sell the paddy rice 

to the paddy rice hub or rice mill to deduce the advance loan for household cash flow, 

fertilizer and agricultural tools”. 

Hence, most interviewees believed that e-commerce adoption for rice selling is 

quite good for rice farmers. This is especially the case as, in today’s modern trade,  

e-commerce is an open market that allows direct contact between sellers and buyers 

without passing through middlemen. Nonetheless, in reality, many rice farmers still 

never think about the e-commerce adoption for rice selling since they get used to  

the traditional way of rice selling by selling paddy rice to middlemen. It also includes 

with there are still a lower number of rice farmers have adopted e-commerce as they 

still lack many aspects such as capital, agricultural tools, IT knowledge and skills, etc. 

The summary of significant points of theme 2 (rice selling on e-commerce) is showed 

in Table 4.4. 

Table 4.4: The summary of significant points on theme 2 (rice selling on e-commerce) 

 Significant points on the possibility of rice selling on e-commerce 

[F1] No idea and generally get used to the traditional way of rice selling which refer 

to only harvest and sell the paddy rice to the paddy rice hub or rice mill. It is 

in order to deduce the advance money which loan for household cash flow, 

fertilizer and agricultural tools. 

[F2] Strongly agreed that rice can be sold online. It is surly better than the 

traditional way as gain higher benefits. Many e-commerce platforms available 

for rice selling. Recently, a lot of consumers prefer buying rice directly to rice 

farmers via online channel. 

[C] Agreed on rice selling on e-commerce as an alternative option of rice selling 

with many beneficial aspects. 

[M] Slightly agreed on rice selling on e-commerce as it is in a small proportion of 

rice in the online market which will definitely not affect the whole rice market. 

It will take long time before many rice farmers are ready. In reality, they 

mostly prefer to only harvest rice, and they also do not have sufficient 

agricultural tools. 
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 Significant points on the possibility of rice selling on e-commerce 

[A] Agreed on rice selling on e-commerce for rice farmers who have their own 

capital and do not have a debt. It is still a lesser number due to many 

constraints. They indeed usually sell their paddy rice to middlemen as they 

need capital or a loan for their cultivation, such as agricultural equipment, 

fertilizer, and so on. 

[G] Agreed that rice can be compatible to e-commerce. Especially, Special rice 

which can grow only in some districts can be ordered and shipped to all areas. 

 

Category 2: E-commerce system attributes 

Category 2 highlights the perceptions and thoughts of interviewees on  

the e-commerce system attributes that relate to the adoption of e-commerce for rice 

selling. To better understand interviewees’ perceptions on e-commerce adoption for 

rice selling, they were asked questions related to e-commerce system attributes.  

The questions were focused on ‘what performance expectation from the e-commerce 

adoption for rice selling is there that rice farmers can get benefits?’ and ‘whether this 

system is easy to use’. Therefore, interviewees’ responses can be grouped into these 

categories: performance expectancy and effort expectancy. 

 

Theme 3: Performance expectancy 

Most interviewees provided positive feedback on the performance expectancy 

of the e-commerce system as it could contribute to various benefits for rice farmers.  

[G] stated that “e-commerce adoption for rice selling could help rice farmers 

to gain more profits and increase trade opportunities as it can reduce the rice price 

penetration of middlemen”.  

With regard to the perceptions of rice farmers who had already adopted  

e-commerce for rice selling, [F2] confirmed that “there is more profit from selling rice 

directly to consumers owing to no unfair price intervention of middlemen, and also 

providing more opportunity to sell rice”.  
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At the same time, [A] added that “e-commerce can be one of the rice selling 

channels that could help rice farmers in several ways, such as increasing trade 

opportunity, profits and the chance to sell rice more quickly”. 

With regard to the views of rice consumers, [C] said that the “weight of rice is 

very heavy, so ordering the rice through e-commerce would be more comfortable which 

does not require the consumer to carry it from the store”. “Interestingly, as there are 

varieties of rice types and flavors in different districts in Thailand, e-commerce could 

make the various types of rice easily reachable in all areas”. “Additionally, e-commerce 

allows selling and buying products at any time, so it is a mutually beneficial aspect to 

both seller and buyer”.  

[A] further supported the view of e-commerce performance that “this platform 

seems to be advantageous to both rice farmers and customers, so it should be highly 

promoted and encouraged for more use”.  

In relation to middlemen’s points of view, [M] also accepted that  

“e-commerce would be an interesting selling channel for rice farmers which could 

provide benefits, but it can be for only a small proportion of all rice farmers in  

the country; however, it would emerge only when there are collective efforts within  

the farmer group”. 

Meanwhile, rice farmers who had never adopted e-commerce still had  

a limited idea about e-commerce performance and benefits, but they were willing to 

learn more if this system could provide advantages to them. [F1] said that “we actually 

do not know about what we can get by adopting e-commerce, but if it could contribute 

to better profits and the system is not too complicated to use, we will learn and use it in 

the future”. Nevertheless, it is quite clear that they were accustomed to selling their rice 

to middlemen as the traditional way. 

 

[F2] strongly pointed out that  

“we should try to change our role to be simultaneous rice producer and 

seller by adopting e-commerce for rice selling as it could provide beneficial 

aspects to us”. “It can be alternative ways to sell rice as we can start by 
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dividing some of our paddy rice to be processed and sell it through an online 

channel, and surely we will gain better income and profits”. 

 

Accordingly, the performance expectancy of e-commerce adoption for rice 

selling appears to contribute to rice farmers’ behavioral intention to adopt  

e-commerce. All interviewees agreed that e-commerce adoption for rice selling would 

be one of the alternative selling channels which could provide various benefits. 

Examples of performance expectancy were middlemen’s price penetration, gaining 

more profits, increasing opportunities to sell rice at any time, in all areas, more quickly, 

etc. As a result, the performance expectancy of e-commerce adoption for rice selling is 

positively related to Thai rice farmers’ behavioral intention to adopt e-commerce.  

The summary of significant points of theme 3 (performance expectancy) is presented 

in Table 4.5 below. 

Table 4.5: The summary of significant points on theme 3 (performance expectancy) 

 Significant points on performance expectancy 

[F1] No idea as they are inexperienced and do not know about e-commerce 

adoption for rice selling. However, if it could contribute to better profits and 

the system is not too complicated to use, they will learn and use it in the future. 

[F2] Strongly agreed and confirmed that it can provide benefits to rice farmers such 

as more selling opportunity, profit from selling rice directly to consumers, no 

unfair price intervention of middlemen as well as allowing being simultaneous 

rice producer and seller. E-commerce can be alternative ways to sell rice by 

dividing some of our paddy rice to be processed and sell it through an online 

channel. 

[C] Agreed, it can provide benefits. Varieties of rice types and flavors in different 

districts could be easily reachable in all areas. It is also comfortable for 

consumer which does not require to carry rice at the shop. 

[M] Agreed, e-commerce could provide benefits for rice farmer but it is only a 

small proportion of rice farmers in the country can adopt e-commerce. It would 

be happened only when there are collective efforts within the farmer group. 
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 Significant points on performance expectancy 

[A] Agreed, it could provide an advantageous to both rice farmers and customers. 

For rice farmers, it could increase trade opportunity, profits and the chance to 

sell rice more quickly. E-commerce should be highly promoted and 

encouraged for more use. 

[G] Agreed, e-commerce adoption could provide benefit to rice farmers such as 

gaining more profits, increasing trade opportunities, reducing the rice price 

penetration from middlemen and so on. 

 

Theme 4: Effort expectancy 

Interviewees were asked a question on whether e-commerce was easy to adopt, 

with results mostly showing that e-commerce adoption would require some skills and 

capabilities which might be not easy for rice farmers.  

[F1] stated that “I do not know how to adopt e-commerce for rice selling, and 

this selling platform will be able to fit with the new generation of rice farmers, who 

have IT knowledge and are familiar with online banking but it is quite difficult for  

the old generation”.  

 

Similarly, [A] stated that  

“the idea of e-commerce adoption for rice selling is quite interesting for 

Thai rice farmers especially in this digital trade era; however, it is the fact 

that there are still less rice farmers who are able to use IT devices as well 

as knowing about e-commerce benefits which mostly could be possible for 

the younger generation of rice farmers”.  

 

Besides, [G] shared the same perception: “the coming of e-commerce adoption 

for rice selling would possibly help some rice farmers to be able to gain more profit, 

but it is undeniable that e-commerce would require some capabilities, such as IT 

knowledge and skills, language literacy, and online banking system use”.  
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Moreover, [C] indicated that “to adopt e-commerce for rice selling, it will 

definitely require rice farmers to have some skills; anyway, it is not too difficult to learn 

and we believe there will be more extensive use in the future”.  

[M] gave an opinion that “only the minority of rice farmers can adopt  

e-commerce” because they still lack education, IT knowledge, awareness of IT benefits, 

and were familiar with their old traditional way of selling rice, so e-commerce is 

inevitably difficult for them. 

 

[F2] interviewees agreed that  

“in the past decade, although internet and technology devices have become 

more accessible and prevalent, it is true that the older generation of rice 

farmers still have limitations of education, computer capability, and 

language literacy, so it is not easy for them”. Nevertheless, they added that 

“the e-commerce adoption for rice selling tends to be more extended as 

many of the new generation of rice farmers can access the technologies and 

they have more education and IT knowledge”. “Specifically, in the future, 

when buyer behaviors have been changed from buying products at stores to 

e-market and there are more of the new generation of rice farmers, e-

commerce adoption for rice selling will be definitely more extended and 

widespread”. 

 

The buyer behavior trend is observed as constantly changing from purchasing 

products at stores to buying them via the e-market. The coming of e-commerce adoption 

for rice selling would possibly help rice farmers, but it is very apparent that e-commerce 

adoption would require capabilities, such as IT knowledge and skills, language literacy, 

and online banking system use. It is indeed true that less rice farmers are able to use IT 

devices, know the e-commerce benefits, and have sufficient language literacy. 

However, it is believed that these capabilities and skills can be learned and that  

e-commerce will be used more extensively for buying and selling rice in the future. 

This aspect seems to be a significant factor that could affect rice farmers’ behavioral 

intention to adopt e-commerce. Hence, in this study context, it can be assumed that the 

effort expectancy of e-commerce adoption for rice selling negatively affects Thai rice 
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farmers’ behavioral intention to adopt e-commerce for rice selling. The summary of 

significant points of theme 4 (effort expectancy) is presented in Table 4.6 as follow. 

Table 4.6: The summary of significant points on theme 4 (effort expectancy) 

 Significant points on effort expectancy of e-commerce adoption  

[F1] No much idea about e-commerce. It would be difficult for old generation of 

rice farmers, but it will be suit for new generation who have IT knowledge 

and are familiar with online banking.  

[F2] Not easy and require many knowledge and skills. Older generation of rice 

farmers still have limitations of education, computer capability, and 

language literacy whereas many of the new generation can access the 

technologies and they have more education and IT knowledge. 

[C] Require much effort on some capabilities and skills of e-commerce 

adoption.  Nonetheless, it is not too difficult to learn, and there will be more 

extensive use in rice trading in the future. 

[M] Difficult and rice farmers still lack many required resources such as 

education, IT knowledge and skills, awareness of IT benefits, and 

conservative to their old traditional way of selling rice. Only the minority of 

rice farmers can adopt e-commerce. 

[A] Difficult and they lack many required knowledge and skills. The fact that 

there are still less rice farmers who are able to use IT devices as well as 

knowing about  e-commerce benefits which mostly could be possible for the 

younger generation of rice farmers. 

[G] Not easy for rice farmers and require many capabilities such as IT 

knowledge and skills, language literacy, and online banking system use. 

 

Category 3: Impeding factors to e-commerce adoption  

Category 3 highlights the perceptions and thoughts of interviewees on 

impediments or barriers related to e-commerce adoption for rice selling. All 

interviewees were asked ‘what are the impeding factors of e-commerce adoption for 

rice selling?’ This category grouped together the three key themes of influencing factors 
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that could impede e-commerce adoption: implementation cost, perceived risk, and IT 

knowledge and skills. 

 

Theme 5: Perceived implementation cost 

In considering the adoption of e-commerce for rice selling, cost appears to be 

one of rice farmers’ concerns as, after harvesting, rice farmers mostly sell their paddy 

rice to middlemen, such as paddy rice hub or rice mill owners, so no further costs are 

incurred related to rice production, marketing, and selling. However, if selling rice 

directly to consumers via online channel, rice farmers themselves must produce rice 

from paddy rice and place it on the e-market which would contribute to further 

investment cost which could be a higher cost than selling paddy rice to middlemen.  

[F1] stated that “I only harvest and sell the paddy rice to the paddy rice hub or 

rice mill for rice production, so the cost burden of e-commerce adoption for rice selling 

is my concern which may require lots of money to invest and I am still not ready for it”.  

[M] insisted that “cost related to e-commerce adoption for rice selling is very 

important for the farmers”. Also, “I think that it is really difficult for them to adopt  

e-commerce for rice selling because they do not have sufficient agricultural tools to 

produce rice and capital to invest for IT devices and internet services”.  

 

[A] supported the idea of concerns about e-commerce adoption cost by insisting that:  

“cost of IT devices and services will be a significant constraint which rice 

farmers probably could not afford”. “Indeed, most rice farmers sell their 

paddy rice to middlemen because they need capital to use or a loan from 

them for their cultivation such as agricultural equipment, fertilizer and so 

on”.  

 

Another [A] interviewee added that: “it would be suitable for rice farmers who 

have their own capital and do not have debt from those middlemen”.  

Consequently, most rice farmers who had never adopted e-commerce may 

perceive the cost as being a constraint, whereas rice farmers who had already adopted 
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e-commerce for rice selling and do not need to rely on middlemen may perceive  

the cost in a different way.  

Moreover, [C] added that “rice is a heavy product, so the cost of delivery will 

vary depending on the volume of the order; I think it could affect e-commerce adoption 

for rice selling which is why rice farmers have to thoughtfully consider if it is worth 

adopting e-commerce or not”.  

 

At the same time, an [F2] interviewee added their opinion that:  

“it is understandable that cost related to e-commerce adoption and rice 

shipping could make rice farmers feel that it is not worth adopting  

e-commerce due to the cost burden, but if there is cooperation within  

a group of rice farmers, the cost would be reduced and, simultaneously, the 

income and profit will increase by selling online by ourselves”. 

“Specifically, we should utilize the benefit of social media to promote and 

sell our rice without any costs”.  

 

Furthermore, [F2] added that “when comparing implementation cost with  

the beneficial aspects of e-commerce adoption for rice selling, I think the benefits 

outweigh the cost constraints”.  

E-commerce implementation cost could be perceived as an impeding factor to 

e-commerce adoption, with most rice farmers still needing to rely on middlemen as they 

do not have their own capital and adequate agricultural tools. In contrast, rice farmers 

who are e-commerce adopters or who understand the e-commerce benefits would 

perceive the implementation cost as not being a constraint. Furthermore, the cost of 

delivery is one of the factors that could affect e-commerce adoption for rice selling 

which rice farmers must thoughtfully consider.  

It could be concluded that implementation cost definitely affects rice farmers’ 

behavioral intention of adopting e-commerce for rice selling; however, this would 

depend on whether the adopter’s perception was that the benefits outweighed the cost 

constraints. In the next chapter, rice farmers who had already adopted e-commerce for 

rice selling are selected to participate in quantitative testing, with the researcher 
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assuming that they will perceive that e-commerce adoption has a low implementation 

cost. Consequently, low implementation cost is proposed to positively affect Thai rice 

farmers’ behavioral intention to adopt e-commerce. The summary of significant points 

on theme 5 (perceived implementation cost) is showed in Table 4.7. 

Table 4.7: The summary of significant points on theme 5 (perceived implementation cost) 

Significant points on perceived implementation cost on e-commerce adoption 

[F1] Concern on cost burden of e-commerce adoption for rice selling. It may 

require lots of money to invest and they are still not ready for it. Rice farmers 

are familiar to traditional way by only harvesting and selling the paddy rice to 

the paddy rice hub or rice mill for rice production. 

[F2] No cost burden as beneficial aspects of e-commerce adoption outweigh  

the constraints. Cooperation within a group of rice farmers, the cost would be 

reduced. Rice farmers should utilize the social media to promote and sell rice 

online as it is no adoption costs. 

[C] Constraint on cost of delivery which will vary depending on the volume of the 

order. It could affect to rice farmers’ e-commerce adoption for rice selling as 

it contribute to rice farmers to have thoughtfully considered if it is worth 

adopting e-commerce or not. 

[M] Cost burden, they have no sufficient agricultural tools and capital to invest for 

IT devices and internet services.  

[A] Cost burden and suit for rice farmers who no need to rely on middlemen. Rice 

farmers could not afford on many aspect such as cost of IT devices and 

services. 

[G] - 

 

Theme 6: Perceived risk 

To adopt e-commerce for rice selling, rice farmers must take responsibility 

themselves to provide information via the internet, so risks regarding e-commerce 

adoption and usage are one of the significant factors that could impede the adoption of 

e-commerce for rice selling.  
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[F1] interviewees stated that “I do not know much about the e-commerce system 

and it is quite risky to change our selling habits at this stage, so more information and 

knowledge are requested from any organizations who take care of it”. “However, to 

adopt e-commerce for rice selling, risk seems to be a big issue which we have to 

carefully think about”. “We prefer to sell to the rice mill or paddy rice hub rather than 

taking risks in the system for receiving the money”. 

Besides, [M] insisted that “the farmers would feel it was more convenient to sell 

rice and promptly receive money for their household cash flow rather than an online 

payment because it is intangible which would be too risky for them and that is why most 

rice farmers still need us to help them by buying their paddy rice”.  

[F1] stated that “the risk from cheating or dishonesty of the buyer is one of  

the most significant concerns of e-commerce adoption for rice selling, so when selling 

paddy rice to middlemen, the farmer is pretty sure to receive their money”.  

 

At the same time, [A] interviewees indicated that  

“rice farmers would need cash that is tangible rather than online 

transaction that are intangible since they would be afraid of cheating or 

dishonesty by the consumer due to their lack of information”. “At the 

moment, I think the e-commerce system is relatively stable and reliable but 

most rice farmers may not know or understand it well, so they may perceive 

there are many risks of e-commerce adoption while the few rice farmers 

who know about e-commerce benefits probably think e-commerce is quite 

secure and reliable”.  

 

Furthermore, [C] said that  

“the risks of online payments and transactions are also an important issue 

why rice farmers may feel unsecure to use e-commerce because they 

probably do not know enough, so in order to deal with this issue in the long 

term, I think more information should be constantly disseminated as well as 

enacting the laws and regulations regarding e-commerce and online 

payment security issues”.  
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In addition, [G] agreed that  

“it is undeniable that many rice farmers are still not confident with  

the online transaction system as well as about fraud that could happen in 

the online market; for example, some online market websites allow 

consumers to receive the product from sellers before paying for it”. 

“Nevertheless, the system itself, I think is trustworthy, so the security of  

e-commerce adoption needs to be communicated and the knowledge 

provided to all rice farmers”. “However, risk is quite subjective, depending 

on how they perceive it; some groups of rice farmers may perceive that there 

are risks whereas some may perceive that it is less risky”.  

 

[F2] interviewees responded that  

“most rice farmers may not be familiar with and have an unclear 

understanding about the e-commerce system, so they would have negative 

perceptions about the risk issues of e-commerce adoption, and I think the 

risks of the online transaction system are less than the risks of human fraud 

which could happen by ordering without advancing the money transfer”. 

And “nonetheless, it is undeniable that the risk of cybercrime is too big an 

issue for rice farmers as the money is intangible in the electronic 

transaction system”. And “interestingly, perceived risk vary depending on 

the familiarity with the system, and probably the majority of rice farmers, 

who are not used to the e-commerce system or have insufficient knowledge 

about it, would perceive the system negatively” And in general, perceived 

risk is still one of the important impediments to e-commerce adoption”. 

 

From the interview findings, the perceived risk of e-commerce adoption was 

one of the influencing factors that could affect the adoption of e-commerce by rice 

farmers for rice selling. In the e-commerce system, online payments and transactions 

are a critical issue affecting rice farmers’ perceptions about the lack of security in using 

e-commerce as most rice farmers would not be familiar with the system and would 

think it was an untrustworthy system. Besides, they would perceive that receiving 

money through online transactions would have more risk than receiving tangible 
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money. To deal with this in the long term, most interviewees thought that more 

knowledge and communication about e-commerce benefits would be significant if 

provided to rice farmers, as would enacting the laws and regulations regarding  

e-commerce and the online payments security issue. As a result, it could be assumed 

that the perceived risk of e-commerce adoption for rice selling would negatively affect 

Thai rice farmers’ behavioral intention to adopt e-commerce. The summary of 

significant points on theme 6 (perceived risk) is presented in Table 4.8 as follow. 

Table 4.8: The summary of significant points on theme 6 (perceived risk) 

Significant points on perceived risk regarding to e-commerce adoption 

[F1] Relative risk aversion. Rice farmers do not know much about the e-commerce 

and prefer to sell to the rice mill or paddy rice hub rather than taking risks in 

the system for receiving the money. 

[F2] Risk vary depending on the familiarity. Risk of cybercrime is big issue for rice 

farmers as the money is intangible. The majority of rice farmers still have 

insufficient knowledge and understanding about e-commerce. 

[C] Risk of online payments and transactions on e-ecommerce are important 

issues. Rice farmer still have not enough knowledge and unfamiliar about  

e-commerce. More information should be constantly disseminated as well as 

Enacting the laws and regulations regarding e-commerce and online payment 

security issues. 

[M] Online payment is intangible which would be too risky for rice farmers. They 

would feel it was more convenient to sell rice to middlemen and promptly 

receive money for their household cash flow. 

[A] Risk vary depending on the familiarity. Rice farmers mostly prefer cash rather 

than e-money, and would be afraid of cheating or dishonesty due to their lack 

of consumer information. 

[G] Risk is quite subjective depending on how each rice farmers to perceive. Many 

rice farmers are still not confident with the online transaction system and about 

fraud that could happen in the online market. 
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Theme 7: IT knowledge and skills 

In adopting e-commerce, IT knowledge and skills are very important as they 

could facilitate the usage or adoption process. Many interviewees raised the issue that, 

in reality, most rice farmers in Thailand still have limited IT knowledge and skills, 

which could impede their adoption of e-commerce for rice selling; conversely, if they 

have adequate IT knowledge and skills, it could elevate their intention to adopt.  

[F2] interviewees stated that “IT knowledge and skills are one of the most 

essential tools in implementing e-commerce which could directly affect the intention to 

adopt e-commerce”. “Frankly speaking, it is nearly impossible for farmers who do not 

have enough knowledge on IT to sell rice online”.  

 

[F1] gave an opinion that  

“actually, e-commerce is possible for the younger generation of rice 

farmers who have enough IT knowledge and familiarity with online banking 

but, for us, it seems to be a big issue which requires much effort to learn 

and practice”. “IT knowledge and skills are initial requirement of  

e-commerce adoption, and it is undoubtable to have a direct relationship to 

the willingness of e-commerce adoption”. “We are not shied to say that 

most of us still lack of these kinds of knowledge and skills, and we sell our 

crops to rice millers and paddy rice hubs as usual as we always do”. 

 

[A] interviewees emphasized the same idea as [F1] interviewees that “IT 

knowledge is one of the important barriers for farmers to adopting e-commerce for rice 

selling”. “It would be rather difficult especially for farmers of older age and lack of 

education to start to practice and learn more about dealing with IT which leads them to 

avoid e-commerce adoption”.  

“In fact, there are only a few rice farmers who are able to use IT devices as 

well as knowing about e-commerce benefits”. “By the way, it can be 

accepted that the best way to encourage rice farmers to have the intention 

to adopt e-commerce for rice selling is to provide them with more 
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knowledge about IT which, in turn, means they will have more intention to 

adopt e-commerce for rice selling”. 

 

[G] stated that  

“IT knowledge and skills should be one of the highest priority issues to take 

care of as it is an unavoidable issue for e-commerce adoption”. “Obviously, 

one of the vital reasons there are still few rice farmers who had already 

adopted e-commerce for rice selling is due to the fact that most farmers still 

lack those IT skills and have limited experience of IT usage”. “However, 

those rice farmers who lack of IT skills mostly are the senior or older 

generation of rice farmers, so they would definitely need the younger 

generation to guide them”. “On top of this, I think that when the consumer 

prefers more to buy things online in the future, rice farmers unavoidably 

have to adjust themselves, and the younger generation of rice farmer may 

have to think about it and do more preparation”.  

 

[C] similarly mentioned that 

“IT knowledge and capabilities are extremely significant for e-commerce 

adoption for rice selling, and as long as the majority of rice farmers still 

have less IT knowledge and capabilities, it would be extremely difficult to 

encourage them to adopt e-commerce or to have more intention to adopt; 

thus, some related agencies should provide knowledge and training to 

them”. “To help rice farmers to have more knowledge, I think that any 

government agencies who are responsible for this issue should closely take 

care of it by providing more knowledge in several ways, such as training, 

seminars, focus group tutorials and so on”.  

 

[M] added that  

“it could be only the minority of rice farmers that can adopt e-commerce 

because most of them lack education including IT knowledge”. “Most of 

them have limited information of IT benefits and not a good attitude towards 

e-commerce adoption, and they were still familiar with their old traditional 
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way of selling rice”. “The communication and technical support from 

government and related competent authorities is extremely necessary”.  

 

The interview results showed that IT knowledge and skills are one of  

the essential issues that could contribute with a direct effect on farmers’ intention to 

adopt e-commerce for rice selling. At this stage, some related agencies responsible for 

this issue should closely address this aspect which could either incentivize or diminish 

Thai rice farmers’ behavioral intention to adopt e-commerce for rice selling. Thus, it 

can be assumed that sufficient IT knowledge and skills positively affect Thai rice 

farmers’ behavioral intention to adopt e-commerce. The summary of significant points 

on theme 7 (IT knowledge and skills) is explained in Table 4.9 below. 

Table 4.9: The summary of significant points on theme 7 (IT knowledge and skills) 

Significant points on IT knowledge and skills 

[F1] Most rice farmer still lack IT knowledge and skills, and it affect directly to 

their intention to adopt. E-commerce adoption is suitable for new generation 

of rice farmers who have enough IT knowledge and familiarity with online 

banking. 

[F2] Almost impossible for rice farmers who do not have enough IT 

knowledge/skill can adopt e-commerce for rice selling and it surely affect 

directly to the adopters’ intention. 

[C] E-commerce adoption required various significant capabilities. Most rice 

farmer still lack knowledge/skills, so it would be extremely difficult to 

encourage them to adopt e-commerce or to have more intention to adopt.  

[M] Minority of rice farmers can adopt e-commerce for rice selling. Majority still 

lack knowledge and skills/ limited awareness of IT benefits/ low attitude 

towards e-commerce adoption and being conservative to traditional way. 

[A] IT knowledge and skills is one of the important barriers. Only a few rice 

farmers be able to use IT devices and knowing about e-commerce benefits. 

Lack of these capabilities leads them to avoid e-commerce adoption.  

To increase their intention, more knowledge and skills about IT should be 

provided. 
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Significant points on IT knowledge and skills 

[G] One of the highest priority issues of e-commerce adoption as most rice farmers 

still lack knowledge and skills/ experience of IT usage. Younger generation of 

rice farmers who have those capabilities should prepare and practice about  

e-commerce adoption to respond the consumer trend of online purchasing in 

the future.  

 

Category 4: Supporting factors for e-commerce adoption 

Category 4 highlights the perceptions and thoughts of interviewees on  

the influencing factors that support e-commerce adoption for rice selling by Thai rice 

farmers. Interviewees were asked for their suggestions of supporting factors for  

e-commerce adoption. The three key themes grouped under this category were: social 

influence, facilitating conditions, and government support. 

 

Theme 8: Social influence 

To encourage rice farmers to adopt e-commerce for rice selling, social influence 

or the opinions of others seem to be a significant factor that could affect farmers’ 

intention.  

 

[A] interviewees said that  

“we think the opinions of rice stakeholders can influence rice farmers to 

adopt e-commerce for rice selling, such as opinions from successful  

e-commerce adopters, government, and agricultural cooperatives officers”. 

“The successful stories of rice farmers who had already adopted  

e-commerce for rice selling should be shared and disseminated in order to 

encourage rice farmers to see the benefits and change their selling habits 

since most rice farmers are used to the traditional way of rice selling”. 

“Furthermore, the intensive e-commerce policy of government also plays  

a significant role that could affect rice farmers’ intention to adopt  

e-commerce for rice selling as rice farmers rely on government support, so 

if there is concrete guidance, they probably follow it”. “In addition, rice 

farmers mostly believe us as the agricultural cooperatives officers who 
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always provide support to rice farmers in various aspects, such as financial, 

information, market, and agricultural inputs and output. Thus, if there is 

anything that can provide benefits for them or could help them, we always 

suggest and put all our efforts to assist them”. 

 

[G] also pointed out that “the close collaboration within the rice farmers’ group 

or community is important to help each other, share significant information, enhance 

the competitive advantages as well as the bargaining power of the rice industry”.  

 

Meanwhile, [F1] mentioned that  

“the opinion from the community of rice farmers, especially the rice farmers 

who are successful e-commerce adopters is strongly credible, and also it 

could persuade me to adopt e-commerce for rice selling if there is a concrete 

guideline from any related agencies, such as agricultural cooperatives or 

government agencies”.  

 

[F2] also stated that “intensive government policies to encourage utilization of 

e-commerce for rice selling are also important as we think that it would convince 

consumers to buy rice directly from rice farmers more”.  

As the changing trends in consumer’s shopping habits, [F2] elaborated that “we 

are seeing changing trends in how people pay for their products”. “It is quite true that 

nowadays many people prefer buying online, so we of the view that in the future, we 

will increase the volume of rice, selling though e-commerce in order to support the 

customer need”. 

With the ever-growing presence of ecommerce, consumers are no longer 

restricted to the stores, and the multitude of online marketplaces are available. From the 

consumer perspective, [C] further said that 

“if the potential buyer is increasingly purchasing products from the  

e-market more than traditional sales in the store, it would affect rice 

farmers having to adjust themselves to try to sell rice online in the future”. 

“In this regard, the rice farmers’ e-commerce adoption for rice selling will 
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be definitely more extended and easily found; so it can be accepted that  

the buyer behavior is important as well as the seller behavior”. 

 

[M] stated strongly that  

“to encourage rice farmers to adopt e-commerce in the future, they should 

assemble into a group of rice farmers in order to help each other in  

the group, and it is important that the leaders of the group who have 

successfully done e-commerce adoption for rice selling lead the following 

rice farmers to also have effective adoption”. 

 

The interview findings showed that the opinions of others can influence rice 

farmers’ intention to adopt e-commerce for rice selling, especially the opinions of 

government, related public and private agencies, successful rice farmers, a community 

of rice farmers, and buyers. Therefore, the social influence on e-commerce adoption for 

rice selling positively affects Thai rice farmers’ behavioral intention to adopt  

e-commerce. The summary of significant points on theme 8 (social influence) is 

described in Table 4.10 as follow. 

Table 4.10: The summary of significant points on theme 8 (social influence) 

Significant points on social influence 

[F1] Other opinion and suggestion is significance, especially a concrete guideline 

from any related agencies, such as agricultural cooperatives, government 

agencies and rice farmers who are successful e-commerce adopters in their 

community.  

[F2] Social pressure, intensive government policies and buyer behavior are 

important for the e-commerce adoption.  

[C] Social pressure and buyer behavior are important for the rice farmers’  

e-commerce adoption.  

[M] Opinion of leaders and collaboration within group is important for the rice 

farmers’ e-commerce adoption. 



 121 

[A] Other opinion and suggestion is significance for the rice farmers’ e-commerce 

adoption such as successful e-commerce adopters, government, and 

agricultural cooperatives officers can influence rice farmers.  

[G] Close collaboration and opinion in the rice farmers’ group or community is 

important for the rice farmers’ e-commerce adoption. It could help each other, 

share significant information, and enhance the competitive advantages as well 

as the bargaining power of the rice industry. 

 

Theme 9: Facilitating conditions 

Facilitating conditions refer to the availability of infrastructure which can either 

support the factors for or diminish the barriers to adopting e-commerce for rice selling. 

These can either incentivize or limit farmers’ intention to adopt e-commerce for rice 

selling. Many relevant facilitating conditions for e-commerce adoption in Thailand 

should sufficiently exist for the adopter, such as an internet signal, IT infrastructure, 

electricity supply, transportation system, laws and regulations associated with  

e-commerce adoption, etc. Most interviewees had the view that the more facilitating 

conditions are in place, the more likely it is that rice farmers will adopt e-commerce for 

rice selling. They positively agreed that the facilitating conditions for e-commerce in 

the center of Thailand still need to be expanded to cover rural areas. Important 

facilitating conditions were identified as IT infrastructure, an internet signal, and  

the transportation system. Moreover, e-commerce-related laws and regulations 

appeared to be important facilitating conditions which could support the utilization of 

e-commerce and increase confidence in its adoption.  

 

[F2] interviewees mentioned that 

“facilitating conditions are an important factor to ensure successful  

e-commerce adoption and, in contrast, if there is low availability of 

facilitating conditions, it would definitely affect our e-commerce adoption”. 

“For example, in general, transportation in Thailand is better than before, 

but it is just some districts in the rural areas which cannot be reachable; 

then, this caused further delivery cost as we have to pay extra to the shipping 
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company for carrying it from one place to the distributing center”. 

“Another example is that the free local internet for villages does not cover 

all areas or has a limited speed which sometimes leads to instability of the 

signal”. “On top of these, there are many elements related to e-commerce 

adoption that need to be thoroughly allocated and provided, such as 

enacting e-commerce laws and regulations, allocating a rice mill for every 

village, providing some specific training and information sharing for  

e-commerce adoption for rice selling, etc.” 

 

[F1] interviewees emphasized the following points about facilitating conditions 

for e-commerce adoption: 

“we rarely use the internet, since normally we sell the paddy rice to  

the paddy rice hub or rice mill in the local area, and even our mobile phone 

still cannot be connected to the internet as it is not a smart phone”. “It is 

true that we need as much availability of e-commerce-related infrastructure 

since we probably will try to sell rice through e-commerce in the future as 

well”. 

 

Besides, [A] interviewees pointed out that,  

“indeed, facilitating conditions for e-commerce adoption in Thailand are 

much better than they were over the last decade by allowing some budget 

for constructing a nationwide broadband network for villages as well as 

creating digital application platforms including e-marketplace, e-payments, 

and e-government”. “However, there is still low availability of facilitating 

conditions in some districts, especially in rural areas and the countryside”. 

“To encourage rice farmers to adopt e-commerce for rice selling in the long 

term, facilitating conditions have to be sufficient and need to cover all 

districts around Thailand”.  

 

[M] mentioned some points that  

“I think generally that IT infrastructure for e-commerce in the central areas 

of each province is quite good but, in fact, most rice fields are located in 
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rural areas”. “If government want rice farmers to adopt e-commerce for 

rice selling, these areas and districts should be further focused on to have 

more availability of facilitating conditions”. “Moreover, laws and 

regulations regarding security issues in e-commerce adoption for rice 

selling are also necessary, as I am not quite sure whether we have them”. 

“Frankly speaking, I think it would take some time to have sufficient support 

for e-commerce adoption for rice selling”. 

 

[C] said  

“I think that e-commerce-related infrastructure in Thailand is very good, 

and I usually purchase products through the e-market and normally receive 

them in a few days even if they were shipped from different districts”. 

“Anyway, I am not quite sure if it is sufficient for rice farmers to adopt  

e-commerce for rice selling, so to encourage them, it would be better to 

ensure that the e-commerce-related infrastructure in all areas in Thailand 

is sufficient and reachable”. 

 

Thus, it can be assumed that facilitating conditions for e-commerce adoption in 

the center of Thailand are much better now than over the previous decade. However, in 

rural areas, these conditions still need to be provided and improved to encourage more 

rice farmers to adopt e-commerce for rice selling in the future. Furthermore,  

the continuing low availability of facilitating conditions in some aspects, such as  

e-commerce laws and regulations, needs to be addressed to better secure rice farmers 

undertaking e-commerce adoption. Hence, the low availability of facilitating conditions 

for e-commerce adoption negatively affects Thai rice farmers’ acceptance and adoption 

of e-commerce for rice selling. The summary of significant points on theme 9 (social 

influence) is presented in Table 4.11 as follow. 
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Table 4.11: The summary of significant points on theme 9 (facilitating conditions) 

Significant points on facilitating conditions 

[F1] Rarely use internet and most farmers still not use smart phone. Sufficient 

availability of e-commerce related infrastructure are needed for sell rice 

through e-commerce which they will try in the future. 

[F2] Need more facilitating conditions regarding to e-commerce adoption such as 

transportation in rural areas and free local internet for villages with stable 

signal and all area. Low availability of facilitating conditions would definitely 

affect to e-commerce adoption. 

[C] E-commerce related infrastructure in Thailand is quite good but insufficiency 

in some districts. Many consumer usually purchase products through  

the e-market and normally receive them in a few days even if they were 

shipped from different districts. 

[M] Facilitating conditions regarding to e-commerce adoption still be insufficient, 

and it would take some time to have sufficient availabilities, especially rural 

areas. Laws and regulations regarding security issues in e-commerce adoption 

for rice selling are also necessary.  

[A] Insufficient facilitating conditions regarding to e-commerce adoption in some 

districts and need to be more improved, especially in rural areas and the 

countryside. To encourage e-commerce adoption in the long term, facilitating 

conditions have to be sufficient and need to cover all districts around Thailand. 

[G] - 

 

Theme 10: Government support 

Most interviewees mentioned that government support of rice farmers’  

e-commerce adoption for rice selling is extremely necessary at this early stage. Rice 

farmers need concrete guidance and support in order to prepare for and attempt to adopt 

e-commerce as an optional rice selling method.  
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 [F2] interviewees all insisted that  

“government support is extremely important for rice farmers’ e-commerce 

adoption for rice selling as there are many related e-commerce issues in  

the country that should be closely taken care of and support should be 

arranged”. “It is quite true that most rice farmers still rely on the support 

of the government which, in turn, is no support, there is not any movement”. 

“Indeed, many rice farmers are interested to adopt e-commerce for rice 

selling”. “Therefore, I would say that if there is intensive assistance from 

the government, rice farmers’ intention to adopt e-commerce for rice selling 

would possibly be increased”. 

 

Furthermore, one [F2] interviewee said that “government support can provide 

us with more confidence and we can implement e-commerce effectively, and it will also 

be good if our government will provide us with funding for logistics and rice 

transportation cost”.   

 

Another [F2] interviewee further elaborated that  

“based on our experience of e-commerce adoption, there are many 

activities that government can help us with, including providing assistance 

for e-commerce adoption, such as arranging for an efficient rice-milling 

machine in the local area in order to diminish dependence on middlemen’s 

tools, some training related to marketing, IT and e-commerce utilization, 

and subsidies on some of the cost of e-commerce adoption”.  

 

An [F1] interviewee mentioned that  

“e-commerce adoption for rice selling is interesting but, in fact, we’re quite 

used to the traditional way of rice selling, so moving to selling online may 

require lots of readiness, capability, and funds, so government support is 

significantly necessary for us to consider changing our selling habits”.  

 

One [F1] interviewee said that “it is relatively difficult for us to sell rice through 

an online channel as we still lack many resources”.  
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However, [F1] interviewees elaborated more, stating that  

“it will be great if there is an allocated country budget for subsidizing rice 

farmers for the emerging costs related to e-commerce adoption, specifically 

rice production, transportation, e-commerce marketing cost and so on”. 

“Hence, we strongly believe that government support and policies will play 

an important role that can encourage us to see e-commerce’s advantages 

and to adopt e-commerce for rice selling”. 

 

Additionally, [A] insisted that  

“related government agencies should promote collaboration within the rice 

farmers’ group or community to increase bargaining power with the 

middlemen”. “We think e-commerce adoption for rice selling could provide 

several benefits to rice farmers, so government support would be a direct 

influence on their intention to adopt”. “Moreover, I would suggest that 

there should be the establishment of a main focal point taking care of this 

issue in order to provide assistance to farmers for e-commerce adoption for 

rice selling, as well as encouraging consumers to purchase rice directly 

from rice farmers”. “Actually, there were some projects about supporting 

farmers to adopt e-commerce, but these projects were short term: when they 

finished, there was no responsible person to continually carry on  

the projects”. “Furthermore, collaboration among government agencies 

and farmer communities is important for successful e-commerce adoption: 

this could allow the sharing of experience and knowledge building on  

the adoption. We totally agree that government support will be the key 

element and could elevate a rice farmers’ intention to adopt e-commerce”. 

“To suggest, there are several needs of support from the government, such 

as providing subsidies, policy guidance, seminars, workshops, training, and 

developing IT infrastructure”.  

 

[G] said that  

“it is simply accepted that at this early stage, rice farmers would need 

government support and policies regarding e-commerce adoption for rice 
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selling”. “E-commerce adoption in agricultural products, especially rice, 

is quite a new issue, so rice farmers would need lots of requirements, such 

as knowledge, funding, skills, agricultural devices, IT equipment, and so 

on”. Of course, the competent authorities associated with e-commerce 

adoption in Thailand have been dealing with it by providing sufficient IT 

infrastructure, dissemination of e-commerce knowledge, guidelines of  

e-commerce implementation, training, seminars and workshops, online 

transaction- as well as e-commerce-related law and regulation 

enactment”. “Nonetheless, it is vital that rice farmers should also put more 

effort into learning and using the opportunities for these arrangements in 

order to be able to adopt e-commerce in an efficient and effective way”. 

“At this juncture, without government support, it seems to be difficult for 

rice farmers to achieve the e-commerce adoption for rice selling as it may 

be too complicated for them to deal with it by themselves”. “Consequently, 

it can be concluded that government support is important for rice farmers’ 

e-commerce adoption for rice selling”. 

 

At the same time, [M] strongly commented that  

“to encourage rice farmers to adopt e-commerce in the future, government 

support and policies are preliminarily important for them in order to 

provide  guidance and a pathway for e-commerce adoption as well as to 

make them feel secure in the e-commerce system”. “Besides, there should 

be some supports of the necessary agricultural tools related to rice 

production, such as efficient rice-milling machines, paddy rice drying 

pavement, and rice storage which are extremely important and what most 

rice farmers would request in order to make their own rice product”. 

“Otherwise, rice will not be good enough for distributing to the market”. 

“On top of that, the government should take action to encourage 

collaboration within the group or community of rice farmers with  

the support of any related agencies that are the most necessary”. 
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[C] said that  

“at this stage, it is undeniable that government support and policies are 

massively necessary to increase rice farmers’ intention to adopt  

e-commerce for rice selling”. “I think that government support can directly 

influence e-commerce adoption, and as of now, the government is trying to 

promote selling rice through online channels in the Thailand 4.0 vision with 

more rice farmers turning toward interest in and adoption of e-commerce 

in the future”.  

Consequently, all interviewees mentioned in a similar way that, at this point, 

government support and policies are very necessary for rice farmers’ e-commerce 

adoption for rice selling. At this stage, rice farmers still need many aspects of 

government assistance, such as the support of IT infrastructure; dissemination of  

e-commerce knowledge; guidelines to implement e-commerce; training, seminars and 

workshops; and enactment of laws and regulations related to online transactions as well 

as to e-commerce. Furthermore, the government should encourage collaboration within 

groups of rice farmers which could enhance competitive advantage as well as their 

bargaining power in the rice industry. In addition, arrangements for access to 

agricultural tools related to rice milling, such as efficient rice-milling machines, paddy 

rice drying pavement, and rice storage are extremely important and what most rice 

farmers would request in order to produce their own rice product; otherwise, the rice 

will not be good enough for distribution to the market. With these types of support, 

success is possible for rice farmers’ e-commerce adoption for rice selling, and it will be 

grateful if many rice farmers can implement e-commerce for regular and effective rice 

selling. In this early stage of e-commerce for rice selling, it is undeniable that it will be 

difficult for rice farmers to adopt e-commerce without advice and support from 

competent authorities in Thailand. Additionally, it is quite fair to state that government 

support is one of the most significant influencing factors that could directly affect Thai 

rice farmers’ intention to adopt e-commerce for rice selling, rather than acting as  

a moderator to their behavioral intention. Hence, it can be concluded that government 

support positively affects Thai rice farmers’ behavioral intention to adopt e-commerce. 

The summary of significant points on theme 10 (government support) is showed in 

Table 4.12 as follow. 



 129 

Table 4.12: The summary of significant points on theme 10 (government support) 

Significant points on government support 

[F1] Government support is extremely necessary and highly affect to rice farmers’ 

intention. Most rice farmers get used to the traditional way of rice selling, and 

selling online may require lots of readiness, capability, and funds, so they 

really need supports. Government support is really necessary to changing their 

selling habits and encourage them to see the advantages. 

[F2] Government support extremely necessary and highly affect to rice farmers’ 

intention. Most rice farmers still rely on the support of the government. Many 

activities that government can help and support e.g. providing assistance, 

arranging for an efficient rice-milling machine in the local area, some training 

related to marketing, IT and e-commerce utilization, and subsidies on some of 

the cost. 

[C] Government support is massively necessary for rice farmers which could 

increase their intention to adopt e-commerce for rice selling. 

[M] Government support is extremely necessary and highly affect to rice farmers’ 

intention e.g. agricultural tools, efficient rice-milling machines, paddy rice 

drying pavement, and rice storage. Guidance and a pathway for e-commerce 

adoption could also make rice farmers feel secure to the system.  

[A] Government support is extremely necessary and highly affect to rice farmers’ 

intention. Collaboration within the rice farmers’ group or community should 

be promoted in order to increase bargaining power with the middlemen. Also, 

the establishment of a main focal point to provide assistance about  

e-commerce adoption. 

[G] Government support is necessary. At this early stage, rice farmers would need 

government support and policies such as knowledge, funding, skills, 

agricultural devices, IT equipment. Without government support, it seems to 

be difficult for rice farmers as it may be too complicated. 
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Category 5: Intention to adopt e-commerce 

Category 5 highlights the perceptions and thoughts of interviewees about rice 

farmers’ intention to adopt e-commerce for rice selling. Regarding the aspect of 

‘intention’, it is believed that intention can be used to predict actual behavior: the more 

the intention contributes, the more likely the individual is to perform that specific act 

in the future. For this category, only the rice farmer interviewees were asked about  

the intention to adopt e-commerce for rice selling.  

The questions were divided into two sections, with the specific section asked 

depending on whether they had adopted or whether they had never adopted e-commerce 

for rice selling. Rice farmers who had already adopted e-commerce for rice selling were 

asked whether they would continue using e-commerce for rice selling, whereas rice 

farmers who had never adopted e-commerce were asked whether they would try to use 

e-commerce for rice selling in the future. Intention was thus established as one of  

the themes in the interview results. 

 

Theme 11: Intention and adoption of e-commerce for rice selling 

All rice farmers who participated in the interviews had a positive perception on 

the intention and adoption of e-commerce for rice selling.  

 

[F2] interviewees stated that  

“e-commerce adoption could be an alternative rice selling channel which 

could facilitate rice farmers gaining more benefits without passing any 

middlemen, and I will definitely continue using it as well as increasing  

the volume of sales in the future”. “Furthermore, at the moment, there are 

more groups of rice farmers forming a group or collaborating under an 

agricultural cooperative, so I would like more rice farmers to recognize  

the e-commerce benefits and to collaborate within a group in order to help 

each other and gain more bargaining power”.  

 

 

 



 131 

At the same time, [F1] interviewees mentioned that  

“I got quite used to selling paddy rice to rice mills or the paddy rice hub, 

so processing paddy rice to be rice and selling it directly to consumers may 

have lots of things to learn and prepare”. “By the way, e-commerce 

adoption shall be one of the interesting ways of rice selling, so I will be 

closely looking forward to using it but I think most rice farmers need more 

time to get ready to use it. “Moreover, if there are more rice farmers who 

had adopted e-commerce for rice selling and prove that it is worth investing 

in, it would be more interesting to adopt in the future”. “Possibly in  

the near future, we will try to think about how to adopt e-commerce for rice 

selling as it seems to be useful for us with several benefits, and hopefully it 

would not require too much effort and use a lot of financial resources”. 

 

The interview results showed that most rice farmers had a positive view about 

e-commerce adoption for rice selling as it potentially provided them with more benefits. 

Those that had adopted e-commerce for rice selling would continue to use it. However, 

more rice farmers were needed, in turn, to adopt e-commerce for rice selling as  

an alternative rice selling option to the traditional way. Meanwhile, rice farmers who 

had never adopted e-commerce intended to do so in the future if they felt it would be 

useful, easy to adopt, and require a reduced amount of financial resources. Thus, it can 

be assumed that behavioral intention to adopt e-commerce would positively affect Thai 

rice farmers’ acceptance and adoption of e-commerce. The summary of significant 

points on theme 10 (behavioral intention) is explained in Table 4.13 as follow. 

Table 4.13: The summary of significant points on theme 11 (behavioral intention) 

Significant points on behavioral intention 

[F1] Interested to adopt e-commerce for rice selling in the future/ get used to the 

traditional way/ need more to get ready as there are lots of things to learn and 

prepare/  

[F2] Continue to adopt as it can be an alternative rice selling channel/ hope more 

rice farmer see the benefit and start to adopt e-commerce for rice selling more 
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in the future/ forming a group or collaboration within a group could help each 

other and gain more bargaining power of rice selling 

 

4.2 Revision of hypotheses and conceptual model 

 

The qualitative analysis sought to explain and explore in depth the relationships 

between the variables, as proposed in Chapter 2. It also sought to reveal undiscovered 

variables through the interesting and insightful perceptions of rice stakeholders in 

Thailand. A qualitative data analysis is better suited for collecting, analyzing, and 

interpreting interviewees’ constructions as they are immediate, processual, elaborative, 

and amenable to intersubjective interpretation. Interestingly, the interview method is 

likely to yield rich and in-depth knowledge of other possible factors: this method could 

be useful as a first stage before the model development and testing stages. Hence, this 

instrument was used to explore and confirm the significant factor that would influence 

the e-commerce adoption intention of rice farmers. If some variables in the initial 

conceptual model were missing or had been used in error, they could be added to 

explore and adjusted in the conceptual model. The data sources triangulation was also 

applied by comparing and combining the interviews findings of different perspectives 

of rice stakeholders in Thailand in order to gain better understanding about rice farmers’ 

e-commerce adoption for rice selling as well as ensuring the finding with the study’s 

conceptual model which formulated based on the previous studies related to  

e-commerce adoption. The consistency in overall patterns of data from different 

sources, and reasonable explanations for differences in data from divergent sources, 

contribute significantly to the overall credibility of findings (Patton, 1999). 

The findings of the in-depth interviews of rice stakeholders in Thailand 

identified eight influencing factors that could affect rice farmers’ behavioral intention 

to accept and adopt e-commerce for rice selling. These eight factors were repeatedly 

stated by rice stakeholders and consisted of: performance expectancy, effort 

expectancy, social influence, facilitating conditions, perceived risk, perceived 

implementation cost, sufficient IT knowledge and skills, and government support.  

The review of the literature, conducted as an exploratory study and described in Chapter 
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2, identified these influencing factors and drew them as constructs in hypotheses and 

the initial conceptual model. However, the in-depth interviews of rice stakeholders in 

Thailand revealed important and significant information that could confirm  

the influencing factors affects to rice farmers’ prospective behavioral intention to adopt  

e-commerce as well as their actual adoption of e-commerce for rice selling. It was found 

that some variables in the initial conceptual model were used in error positions and 

inaccurate roles. The initial conceptual model was wrong formulated by proposed two 

significant variables (government support, and sufficient IT knowledge and skills) 

having a moderating effect to the relationship between six influencing variables and 

rice farmers’ behavior intention and acceptance and adoption of e-commerce for rice 

selling. It then resulted in such a complicated initial conceptual model. Furthermore, 

when considering the original UTAUT model, it was found that there is no main 

variables being the moderating variables, but there are control variables being 

moderators, consisting of gender, age, experience and voluntariness of use. Regarding 

data sources triangulation in qualitative method, the in-depth interviews could then 

ensure that the initial conceptual model should be revised and modified for the 

quantitative analysis. These findings, therefore, resulted in the revision of study 

hypotheses, with some resequencing and renumbering, together with the revised 

conceptual model for the quantitative data analysis in the next chapter. 

As stated above, the major findings from the interviews contributed to revision 

of the hypotheses and conceptual model. The three constructs affected in the hypotheses 

and on the conceptual model, and revised in this chapter are: perceived implementation 

cost, government support, and sufficient IT knowledge and skills, respectively. The first 

hypothesis revision related to perceived implementation cost which was hypothesized 

in Chapter 2 as the dependent variable that could provide an influencing effect on rice 

farmers’ behavioral intention. However, the qualitative analysis finding showed that 

rice farmers who had already adopted e-commerce for rice selling may perceive this 

differently to rice farmers who had never adopted e-commerce. The assumption was 

therefore proposed in the same way as in the previous hypothesis, with some 

amendment to incorporate the views of rice farmers who had already adopted  

e-commerce for rice selling. Another revision of a hypothesis related to the two 

moderators in this study: sufficient IT knowledge and skills and government support. 
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In Chapter 2, it was hypothesized that these two variables would be influencing 

moderating factors that would affect rice farmers’ behavioral intention to adopt  

e-commerce for rice selling. Conversely, the interview findings showed that these two 

variables were significant influencing factors that could directly affect farmers’ 

behavioral intention to adopt e-commerce for rice selling. Moreover, the findings 

showed no relationship between the assumed independent variables and the dependent 

variable (behavioral intention). These two variables were inaccurately conceptualized 

being as moderators which was different to the original UTAUT model that no main 

variables being the moderating variables, but there are control variables being 

moderators. Then, if there is no revision of conceptual model, these two variables would 

play inaccurate roles, and it would definitely affect to quantitative data analysis since 

the conceptual model is too complicated which cannot be computed in any statistical 

programs. Therefore, these two moderators were revised and changed to become  

the main independent variables used in conducting the quantitative data analysis in  

the next chapter. 

The first revised variable, e-commerce implementation cost, refers to all costs 

related to e-commerce adoption or implementation which the adopter would need to 

pay. Generally, when considering technology adoption, cost appears to be recognized 

as one of the essential factors for potential users which can lead to a negative impact on 

behavioral intention. In Chapter 2, it was assumed with this construct that a cost burden 

would be incurred by rice farmers for e-commerce adoption for rice selling as many 

related costs would be involved. These costs would include the cost of e-commerce 

equipment (computer hardware and software), internet service, training, logistics, 

electricity, etc. Hence, it was hypothesized in H5a that “high e-commerce 

implementation cost negatively affects Thai rice farmers” behavioral intention to adopt 

e-commerce’ as presented in Table 4.14. However, after conducting the interviews with 

rice farmers who had already adopted, and those who had never adopted, e-commerce 

for rice selling, this finding appears to be different, reflecting the different perceptions 

of these two groups. The rice farmers who had never adopted e-commerce for rice 

selling viewed the e-commerce implementation cost as a burden to this adoption as it 

required a significant amount of funds. On the other hand, the rice farmers who had 

already adopted e-commerce for rice selling perceived that the cost was low and that 
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the benefits of e-commerce adoption outweighed the cost constraint. However, in  

the next chapter, the respondents to the questionnaire-based survey are rice farmers who 

had adopted e-commerce for rice selling, so it would be reasonable to adapt  

the assumption to reflect the perceptions of that group. Consequently, the revised 

hypothesis for perceived implementation cost is ‘low e-commerce implementation cost 

positively affects Thai rice farmers’ behavioral intention to adopt e-commerce’. 

Table 4.14: The revised hypothesis of perceived implementation cost 

Previous hypothesis in chapter 2 Final hypothesis for quantitative 

analysis 

H5a: High e-commerce implementation 

cost negatively affects Thai rice  

farmers’ behavioral intention to adopt  

e-commerce. 

Low e-commerce implementation cost 

positively affects Thai rice farmers’ 

behavioral intention to adopt  

e-commerce. 

 

The second revised variable is government support which refers to the extent to 

which the government provides conditions that could facilitate the essential 

requirements for e-commerce adoption. This could enable increased user awareness of 

the technology benefits and of the intention to adopt that technology, as well as being 

required to address some external barriers that could affect e-commerce adoption.  

It was assumed that if government support was available for e-commerce adoption, 

such as providing e-commerce training, financial subsidies, creation of a free public  

e-commerce website, enactment of laws and regulations to secure e-commerce usage, 

etc. in agricultural products, and especially online rice selling, this would increase  

the intention of Thai rice farmers to adopt e-commerce. As shown in Table 4.15, this 

construct was hypothesized into six hypotheses (H1b to H6b) as the moderator role 

affecting the relationship of the two dependent variables (behavioral intention and 

adoption of e-commerce for rice selling) and the six independent variables, comprising 

performance expectancy, effort expectancy, social influence, facilitating conditions, 

perceived risk, and perceived implementation cost. Nonetheless, after conducting  

the interviews under the qualitative method, government support and policies were 

found to be necessary elements for rice farmers’ e-commerce adoption for rice selling, 
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especially in the early stage of e-commerce adoption in a developing country. It is 

undeniable that without government support, Thai rice farmers would probably find 

themselves in difficulties when adopting e-commerce for rice selling. Therefore, 

government support appears to be a direct influencing factor that could directly affect 

rice farmers’ behavioral intention to adopt e-commerce for rice selling, rather than 

acting as a moderator. Due to this finding, no significant sign was found to show  

the significant effect of the relationship of the aforementioned independent variables 

with the dependent variable (behavioral intention). The researcher therefore considered 

it unnecessary to test the moderating effect of government support, but instead changed 

it to become the main independent variable directly influencing rice farmers’ behavioral 

intention to adopt e-commerce for rice selling. Therefore, the proposed hypothesis, to 

be tested in the quantitative data analysis in the next chapter, is ‘government support 

positively affects Thai rice farmers’ behavioral intention to adopt e-commerce’. 

Table 4.15: The revised hypothesis of government support 

Previous hypothesis in chapter 2  

(H1b to H6b) 

Final hypothesis for 

quantitative analysis 

H1b: If the government provides support, there 

will be a more positive relationship between 

performance expectancy of e-commerce 

adoption and the behavioral intention to adopt e-

commerce. 

H2b: If there is government support for  

e-commerce, there will be more positive 

relationship between effort expectation of  

e-commerce adoption and the behavioral 

intention to adopt e-commerce. 

H3b: If government provide some supports, this 

will provide a more positive relationship 

between social influence on the e-commerce 

The government support 

positively affect Thai rice 

farmers’ behavioral intention to 

adopt e-commerce. 
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Previous hypothesis in chapter 2  

(H1b to H6b) 

Final hypothesis for 

quantitative analysis 

adoption and the behavioral intention to adopt  

e-commerce. 

H4b: If there is government support for 

insufficient facilitating conditions, there will be 

positively related to the Thai rice farmers’ 

acceptance and adoption of e-commerce. 

H5b: If there is government support for  

e-commerce implementation cost, this will be 

positively related to the behavioral intention to 

adopt e-commerce. 

H6b: If there is government support for  

e-commerce, this will be positively related to  

the behavioral intention to adopt e-commerce. 

 

The third revised variable is sufficient IT knowledge and skills: this refers to  

the individual’s perception of the e-commerce benefits and their capabilities to use an 

IT system for e-commerce adoption in an effective and efficient way. It was stated in 

the literature that e-commerce adoption was mostly related to the capabilities of IT 

usage and computer literacy, whereas, in contrast, limitations of this knowledge, these 

skills and the awareness of their benefits are the main concerns hindering e-commerce 

adoption. As shown in Table 4.16, this construct was hypothesized into three 

hypotheses (H1c to H3c) as the moderator role affecting the relationship between  

the dependent variable (behavioral intention) and these three independent variables, 

comprising performance expectancy, effort expectancy, and perceived risk. However, 

after conducting the interviews under the qualitative method, it was found that IT 

knowledge and skills comprise one of the essential issues which could incentivize or 

diminish the behavioral intention to adopt e-commerce. Accordingly, as sufficient IT 

knowledge and skills could directly affect rice farmers’ e-commerce adoption for rice 

selling, this construct should be a main independent variable rather than a moderating 
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variable that affects the aforementioned independent variable. As respondents to  

the quantitative data analysis are rice farmers who had adopted e-commerce for rice 

selling, it can be accepted that these rice farmers have sufficient IT knowledge and 

skills. Hence, the researcher proposed the new hypothesis with regard to sufficient IT 

knowledge and skills as follows: “sufficient IT knowledge and skills positively affect 

Thai rice farmers’ behavioral intention to adopt e-commerce for rice selling”. 

Table 4.16: The revised hypothesis of sufficient IT knowledge 

Previous hypothesis in chapter 2  

(H1c to H3c) 

Final hypothesis for 

quantitative analysis 

H1c: If a Thai rice farmers has sufficient IT 

knowledge and skills, there will be a more 

positive   relationship between performance 

expectation of e-commerce adoption and the 

behavioral intention to adopt e-commerce. 

H2c: If a Thai rice farmers has sufficient IT 

knowledge and skills, a positive relationship will 

be found between effort expectation of  

e-commerce adoption and the behavioral 

intention to adopt e-commerce. 

H3c: If a Thai rice farmers has sufficient IT 

knowledge and skills, it will reduce perceived 

risk which contribute to the positive relationship 

with the behavioral intention to adopt  

e-commerce. 

Sufficient IT knowledge 

positively affect Thai rice 

farmers’ behavioral intention 

to adopt e-commerce for rice 

selling. 

 

4.3 Final hypotheses and conceptual model 

 

In this regard, based on the findings of the qualitative data analysis,  

the researcher decided to remove all hypotheses related to the moderating effects, and 

revised the hypothesized relationships between each variable into night hypotheses  
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(H1 to H9) for the quantitative testing described in the next chapter. It is noted that 

‘Government support’ and ‘Sufficient IT knowledge and skills’ as moderators were 

changed to become independent variables in Part A of the hypotheses. Therefore, Parts 

B and C no longer exist, which means that no hypothesis is separated into parts, with 

the hypothesis sequences renumbered to more easily draw the conceptual model.  

The final research hypotheses and conceptual model are presented below in Table 4.17 

and in Figure 4.1, respectively. 

Table 4.17: Final research hypotheses 

No. Hypotheses 

H1 The performance expectancy of e-commerce adoption for rice selling is positively 

related to Thai rice farmers’ behavioral intention to adopt e-commerce (+) 

H2 The effort expectancy of e-commerce adoption for rice selling negatively affects 

Thai rice farmers’ behavioral intention to adopt e-commerce (-) 

H3 The social influence on Thai rice farmers’ e-commerce adoption for rice selling 

positively affects their behavioral intention to adopt e-commerce (+) 

H4 Low e-commerce implementation cost positively affects Thai rice farmers’ 

behavioral intention to adopt e-commerce (+) 

H5 The perceived risk of e-commerce adoption for rice selling negatively affect 

Thai rice farmers’ behavioral intention to adopt e-commerce (-) 

H6 Sufficient IT knowledge and skills positively affect Thai rice farmers’ 

behavioral intention to adopt e-commerce (+) 

H7 Government support positively affects Thai rice farmers’ behavioral intention 

to adopt e-commerce (+) 

H8 Insufficient facilitating conditions for e-commerce adoption negatively affect 

Thai rice farmers’ acceptance and adoption of e-commerce (-) 

H9 Behavioral intention to adopt e-commerce positively affect Thai rice farmers’ 

acceptance and adoption of e-commerce (+) 
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Figure 4.1: Final research conceptual model 

 

4.4 Pilot study based on revised hypotheses and conceptual model 

  

Pilot testing, through a pilot study, was necessary prior to the questionnaire 

being used within this study in order to assess the questionnaire’s overall content, 

measures, and design. Pilot testing would also draw subjects from the target population 

and simulate the procedure designed for data collection. The feedback was then used to 

improve the research instrument. In this research, the pilot study of the survey 

instrument was conducted by distributing the questionnaire to 30 Thai rice farmers, who 

had already adopted e-commerce for rice selling, and requesting that they complete the 

survey. This pre-test process was undertaken in order to achieve certain modifications 
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in the following aspects: to improve and resolve any ambiguity of questions in  

the questionnaire; to conduct an initial check on respondents’ understanding of  

the questionnaire instructions and to clarify content; and to test the reliability and 

validity of the survey before the data collection method was administered and the final 

questionnaire was launched to targeted respondents (Saunders, Lewis & Thornhill, 2009). 

 

4.4.1 Demographic profile of pilot study 

The number of respondents in the pilot study must be relevant to the target 

population and size of the survey sample (Saunders et al., 2009). In total, 30 rice 

farmers, who had already adopted e-commerce for rice selling, undertook the pilot 

study, with a reliability and validity analysis undertaken, as shown in Table 4.18. 

Table 4.18: Descriptive statistics of sample in pilot study 

Variable Levels Frequency Percent 

Age 20-30 years 3 10.0 

31-40 years 6 20.0 

41-50 years 13 43.3 

51-60 years 4 13.3 

Over 60 years 4 13.3 

Genders Male                  13 43.3 

Female 17 56.7 

Marital status Married 20 33.3 

Single 10 66.7 

Education Under secondary school 6 20.0 

High school 9 30.0 

Vocational certificate/Diploma 3 10.0 

Bachelor degree 11 36.7 

Master degree 1 3.3 

Household income Below 5,000 baht 2 6.7 

5,000 – 9,999 baht 5 16.7 

10,000 – 14,999 baht 10 33.3 

15,000 – 19,999 baht 5 16.7 
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Variable Levels Frequency Percent 

20,000 baht or above 8 26.7 

Internet usage per 

day 

Less than 2 hours 11 36.7 

2 – 5 hours 12 40.0 

6 – 10 hours 6 20.0 

More than 10 hours 1 3.3 

How long have 

they used  

e-commerce 

Less than 6 months 13 43.3 

Between 6 months to 2 years 13 43.3 

More than 2 years 4 13.3 

 

4.4.2 Validity testing of pilot study  

Before pre-testing and conducting a questionnaire survey, validity is also  

a significant aspect to check to ensure an accurate outcome is gathered. In this  

pilot study, a back-translation process was undertaken to ensure the validity of  

the questionnaire. In the questionnaire development, the questionnaire was designed as 

an English language version by adapting from previous related studies on technology 

adoption. To ensure the validity of the questionnaire, it was thoroughly reviewed and 

translated into a Thai language version by a Thai native speaker who is bilingual with 

a PhD degree, and then back-translated into an English language version by another 

professional translator who is fluent in the Thai language. This process enabled the 

identification, discussion, and modification of some ambiguities in the questionnaire so 

it could be more easily understood, with the meaning of each question correctly implied. 

The survey questions in the questionnaire related to the constructs listed in Table 4.19. 

Table 4.19: The survey questions related to the constructs used in the study 

Variables Questionnaire Items References 

(Adapted from) 

Performance 

Expectancy 

(PE1 – PE4) 

 

 

1. Adoption of e-commerce for rice 

selling will be able to increase trade 

opportunity. 

Venkatesh et al. (2003); 

Im et al. (2011); Martín 

& Herrero (2012); Yu 

(2012); Tan et al. (2013) 
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Variables Questionnaire Items References 

(Adapted from) 

2. Adopting of e-commerce for rice 

selling can increase profit. 

3. Adopting of e-commerce for rice 

selling can avoid middleman in 

intervening the price. 

4. Adopting of e-commerce for rice 

selling can increase a chance to sell 

rice more quickly. 

Effort  

Expectancy 

(EE1-EE4) 

1. Adopting of e-commerce for rice 

selling is complicate, difficult to 

understand due to many technical 

processes. 

2. Adopting of e-commerce for rice 

selling requires good IT skills. 

3. Adopting of e-commerce for rice 

selling requires good languages 

skills e.g. Thai and English etc. 

4. Adoption of e-commerce for rice 

selling requires electronic banking 

knowledge, such as registration, 

online payment or money transfer. 

Venkatesh et al. (2003); 

Yu (2012); Tan et al. 

(2013); Abrahão et al. 

(2016) 

Social 

Influence 

(SI1-SI4) 

1. As the change of consumer behavior 

which more using e-commerce, 

adopting of e-commerce for rice 

selling seems to be more important.  

2. As promoting and facilitating by 

Government policies, it can 

contribute to the more importance of 

Venkatesh et al. (2003); 

Tan, et al. (2013) 
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Variables Questionnaire Items References 

(Adapted from) 

the adoption of e-commerce for rice 

selling. 

3. The social influences and new trends 

of doing business in the digitalization 

era will influence the rice selling via 

e-commerce being more important. 

4. E-commerce successful Farmer is 

an important role model to  

e-commerce adoption. 

Perceived 

Implementation 

Cost (IC1-IC4) 

 

1. The cost of internet service and IT 

equipment of using of e-commerce 

will inhibit the adoption of  

e-commerce for rice selling.  

2. There are concerns about cost of rice 

producing and selling directly to 

consumer. 

3. The cost of transportation for rice 

delivery will inhibit the adoption of 

e-commerce for rice selling due to it 

affects to the price of rice. 

4. Cost of the internet and IT equipment 

for selling rice does not affect the 

intention to e-commerce adoption.  

Yu (2012); Ghobakhloo 

& Tang (2013);  

Abrahão et al. (2016) 

Perceived Risk 

(PR1-PR3) 

 

1. Adoption of e-commerce for rice 

selling has the risk from Cybercrime 

e.g. data theft, fake information 

and/or misuse of information.  

Ghobakhloo & Tang, 

(2013); Abrahão et al. 

(2016) 
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Variables Questionnaire Items References 

(Adapted from) 

2. Adoption of e-commerce for rice 

selling has the risk from dishonest or 

cheating. 

3. The system of online payment and 

transaction system may cause risks.  

Facilitating 

Conditions 

(FC1-FC4) 

1. The IT infrastructure of Thailand is 

still not suitable for the adoption of 

e-commerce for rice selling.  

2. Internet signal still not cover in all 

areas, especially in the suburb and 

rural area.  

3. The online transaction systems still 

need to be improved in order to  

be efficient the adoption of  

e-commerce for rice selling.  

4. Logistics and facilities especially in 

the suburb and rural area still need 

to be improved for supporting  

the adoption of e-commerce for rice 

selling.  

Venkatesh et al. (2003);  

Yu (2012);  

Tan et al. (2013) 

Government 

Supports 

(GOV1-GOV8) 

1. The government supports and 

policies about dissemination of  

e-commerce knowledge could assist 

me adopt e-commerce in effective way. 

2. The government supports and 

policies, such as providing  

e-commerce training and seminar 

Looi (2005) 
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Variables Questionnaire Items References 

(Adapted from) 

will help me having more 

knowledge to adopt e-commerce. 

3. The government supports and 

policies could influence the adoption 

e-commerce for rice selling. 

4. The government supports and 

policies encourage me to focus and 

pay more attention on the online 

market than before. 

5. The government supports and 

policies about improving IT 

infrastructure could encourage me 

to adopt e-commerce more. 

6. The government supports and policies 

such as subsidy about rice 

transportation cost could encourage 

me to adoption of e-commerce more. 

7. The government supports and 

policies such as subsidy about IT 

service cost could encourage me to 

adoption of e-commerce more. 

8. The government supports and 

policies could influence me to have 

more confidence about e-commerce 

system.  

Sufficient IT 

Knowledge 

and Skills  

(IT1-IT4) 

1. Sufficient IT knowledge and skills can 

improve the efficiency of the adoption 

of e-commerce for rice selling.  

Ghobakhloo & Tang 

(2013) 
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Variables Questionnaire Items References 

(Adapted from) 

2. Sufficient IT knowledge and skills 

can help to understand the adoption 

of e-commerce for rice selling.  

3. Sufficient IT knowledge and skills can 

somehow make the adoption of  

e-commerce market for selling rice 

being easier and not complicated.  

4. Sufficient IT knowledge and skills 

can somehow reduce risks related  

e-commerce adoption such as 

payment system, cybercrime, data 

theft and cheating.  

Behavioral 

Intention 

(INT1-INT4) 

 

1. I intend to adopt e-commerce for 

rice selling.  

2. I aim to adopt e-commerce for rice 

selling as much as I can. 

3. I will adopt e-commerce for rice 

selling more in the future.  

4. I do not think to adopt e-commerce 

for rice selling in the future. 

Venkatesh et al. (2003); 

Yu (2012); Tan et al. 

(2013) 

E-commerce 

Acceptance 

and Adoption  

(AA1-AA4) 

1. I accept that “rice” can be placed on 

e-commerce.  

2. I accept that e-commerce can be one 

of alternative rice selling channels.  

3. I accept that e-commerce can be one 

of alternative rice selling channels. 

4. I accept and adopt e-commerce for 

rice selling. 

Alshehri et al., (2012)  
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4.4.3 Reliability testing of pilot study 

To test reliability, Cronbach’s alpha (α) coefficient value is used to measure  

the internal consistency or the average correlation of items in a survey instrument. 

Generally, Cronbach’s alpha coefficient value should be above the value of 0.7, which 

is considered acceptable, and above 0.8, which is assumed to be preferable for further 

analysis (Pallant, 2010). In this pilot study, Cronbach’s alpha coefficient values were 

used to measure the reliability of performance expectancy, effort expectancy, social 

influence, perceived implementation cost, perceived risk, facilitating conditions, 

sufficient IT knowledge and skills, government support, behavioral intention, and 

acceptance and adoption of e-commerce.  

As shown in Table 4.20, the values of all Cronbach’s alpha (α) coefficients in 

the pilot study are higher than 0.7. The highest value of Cronbach’s alpha coefficients 

among the constructs is ‘Government support’ at 0.926, followed by ‘Behavioral 

intention’ at 0.925, ‘Sufficient IT knowledge and skills’ at 0.891, ‘Facilitating 

conditions’ at 0.862, ‘Performance expectancy’ at 0.859, ‘Acceptance and adoption’  

at 0.859, ‘Social influence’ at 0.852, ‘Perceived risk’ at 0.836, ‘Effort expectancy’  

at 0.786, and ‘Perceived implementation cost’ at 0.749. Therefore, all constructs in  

the pilot study are acknowledged as passing the reliability test for the main study. 

Table 4.20: Cronbach’s alpha (α) coefficient values from pilot study 

Constructs 
Cronbach’s alpha (α) 

coefficient values 

Number of 

items 

Government support 0.926 8 

Behavioral intention 0.925 4 

Sufficient IT knowledge 

and skills 

0.891 4 

Facilitating conditions 0.862 4 

Performance expectancy 0.859 4 

Acceptance and adoption 0.859 4 

Social influence 0.852 4 

Perceived risk 0.836 3 

Effort expectancy 0.791 4 

Perceived implementation 

cost 

0.749 4 
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The pilot testing results could ensure that there was no ambiguity of questions 

in the questionnaire and respondents tend to clearly understand all questions without 

any issues. Moreover, the validity was ensured throughout the questionnaire 

development process by conducting the back-translation process as well as results of 

the reliability testing of all constructs in the questionnaire was satisfied at the minimum 

value of Cronbach’s alpha coefficients. Thus, there was no any change and modification 

of the survey instrument whereby the same questions and scale in the questionnaire was 

later used for the final data collection.



 

CHAPTER 5  

 

Quantitative results 

 

This chapter presents results of the analysis of quantitative data gathered from 

a questionnaire-based survey of Thai rice farmers who had already adopted e-commerce 

for rice selling. The analysis was based on the study’s objectives and the final 

hypotheses presented in the previous chapter. The analysis begins with descriptive 

statistics; followed by survey reliability and internal consistency; sampling adequacy: 

Kaiser–Meyer–Olkin (KMO) Index, Bartlett’s test for sphericity, and anti-image 

correlation matrix; correlation results; factor analysis (exploratory and confirmatory 

factor analyses); hypotheses testing; and structural equation modeling (SEM) results. 

The questionnaire-based survey was distributed using both online and offline 

methods. In the online method, Google Docs, the online survey software of Google 

Inc., was employed to generate the questionnaire as a URL link so respondents could 

access the questionnaire online. To achieve better targeting of respondents, the link to 

the questionnaire was posted on the Facebook pages of groups of rice farmers who had 

already adopted e-commerce for rice selling. Moreover, some rice farmers listed by  

the Ministry of Commerce as having already adopted e-commerce for rice selling were 

approached using the offline method, email, or telephone. The study used the snowball 

sampling technique, in which targeted rice farmers were asked to send the questionnaire 

link to other rice farmers who had already adopted e-commerce. In terms of the offline 

method, the questionnaire was distributed by hand to rice farmers at their home, in 

village rice mills, and at some agricultural cooperatives. After obtaining the expected 

number of respondents, outcomes were calculated using the IBM Statistics SPSS 

software program (version 25) and the Analysis of Moment Structures (AMOS) 

software program (version 24) for the statistical data analysis. 

In total, 557 respondents returned the questionnaires, but 24 questionnaires had 

some missing data while, in 128 questionnaires, respondents were not rice farmers or 

had never adopted e-commerce for rice selling. Hence, in the current research,  

the researcher selected 405 questionnaires as a sample, representing the population of 
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Thai rice farmers who had already adopted e-commerce for rice selling, with their 

descriptive statistics shown in Table 5.1. 

 

5.1 Descriptive statistics 

 

This research analyzed the demographic profile of respondents, as presented in 

Table 5.1. The profile comprised their age, gender, marital status, education level, 

household income, internet usage per day, how long they have used e-commerce, 

platforms of e-commerce adopted for rice selling, devices for e-commerce adoption, 

and frequency of e-commerce adoption for rice selling. 

Table 5.1: Demographic profile of respondents 

Variable Levels Frequency Percent 

Age 20-30 years 27 6.77 

31-40 years 106 26.2 

41-50 years 157 38.8 

51-60 years 82 20.2 

Over 60 years 33 8.1 

Gender Male                  191 47.2 

Female 214 52.8 

Marital status Married 289 28.6 

Single 116 71.4 

Education Under secondary school 45 11.1 

High school 73 18.0 

Vocational Certificate/Diploma 117 28.9 

Bachelor’s degree 147 36.3 

Master’s degree 23 5.7 

Household income Below 5,000 baht 9 2.2 

5,000 – 9,999 baht 44 10.9 

10,000 – 14,999 baht 83 20.5 

15,000 – 19,999 baht 107 26.4 

20,000 baht or above 162 40.0 
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Variable Levels Frequency Percent 

Internet usage per day Less than 2 hours 115 28.4 

2 – 5 hours 192 47.4 

6 – 10 hours 86 21.2 

More than 10 hours 12 3.0 

How long have they 

used e-commerce 

Less than 6 months 111 27.4 

Between 6 months and 2 years 170 42.0 

More than 2 years 124 30.6 

Platforms of  

e-commerce  adopted 

for rice selling 

Facebook (only) 34 8.4 

LINE (only) 66 16.3 

Websites such as government, 

private or own website 

6 1.5 

Facebook and LINE 173 42.7 

Facebook,  LINE  and Instagram  38 9.4 

Facebook,  LINE  and websites 76 18.8 

Facebook,  LINE , Instagram and 

websites 

12 3.0 

Devices for   

e-commerce  adoption 

Desktop PC/laptop/notebook 11 2.7 

smartphone 178 44.0 

Tablet 2 0.5 

PC and smartphone 159 39.3 

Smartphone and Tablet 34 8.4 

PC, Smartphone and Tablet 21 5.2 

Frequency of   

e-commerce  adoption 

for rice selling  

Rarely 36 8.9 

Sometimes 182 44.9 

Often 138 34.1 

Always 49 10 

 

5.1.1 Gender and marital status 

In terms of gender, more males (214 respondents, 52.8 percent) than females 

(191 respondents, 47.2 percent) responded. Most respondents were married (289 
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respondents, 71.4 percent) while the remaining 116 respondents (28.6 percent) were 

single.  

 

5.1.2 Age 

Most respondents were in the 41–50 years age group (157 respondents, 38.8 

percent); followed by the 31–40 years age group (106 respondents, 26.2 percent); then 

the 51–60 years age group (82 respondents, 20.2 percent); followed by the over 60 years 

age group (33 respondents, 8.1 percent); and the 20–30 years age group  

(27 respondents, 6.7 percent); with no respondents in the less than 20 years age group.  

 

5.1.3 Education level 

The education level of respondents in the sample was divided into five groups: 

Master’s degree, Bachelor’s degree, vocational certificate/diploma, high school, and 

under secondary school level. The largest group of respondents comprised those who 

held a Bachelor degree (147 respondents, 36.3 percent); followed by respondents in  

the group of vocational certificate or diploma holders (117 respondents, 28.9 percent), 

then respondents in the group with a high school education level (73 respondents,  

18 percent); then those whose education was under secondary school level (45 

respondents, 11 percent); and Master’s degree holders (23 respondents, 5.7 percent); 

with no respondents in the research having an education level higher than a Master’s 

degree. 

 

5.1.4 Household income per month 

The household income per month of respondents was categorized into five 

groups. The first group comprised respondents with a monthly household income of 

20,000 baht or above, with 162 respondents (40 percent) in this group. The second 

group, with a monthly household income from 15,000–19,999 baht, comprised 107 

respondents (26.4 percent). The third group, with a monthly household income from 

10,000–14,999 baht, comprised 83 respondents (20.5 percent). The fourth group, with 

a monthly household income from 5,000–9,999 baht, comprised 44 respondents (10.9 
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percent). The fifth group, with a monthly household income below 5,000 baht 

comprised nine (9) respondents (2.2 percent). 

 

5.1.5 Average internet usage and e-commerce usage 

In terms of average internet usage per day, the largest group of respondents used 

the internet on average for approximately 2–5 hours per day, with this group comprising 

192 respondents (47.4 percent); followed by the next largest group of 115 respondents 

(28.4 percent) who used the internet on average for less than two (2) hours per day; then 

the group of 86 respondents (21.2 percent) who used the internet on average for 

approximately 6–10 hours per day; and, finally, 12 respondents (3 percent) who used 

the internet on average for more than 10 hours per day.  

Respondents were then asked about the length of time that they had used  

e-commerce to buy or sell any products. The findings showed that 170 respondents  

(42 percent) had used e-commerce from around six (6) months to two (2) years; while 

124 respondents (36 percent) had used e-commerce for more than two (2) years; with 

the rest (111 respondents, 27.4 percent) having used e-commerce for less than six (6) 

months.  

In terms of the frequency of e-commerce usage for rice selling, the largest group 

with 182 respondents (44.9 percent) ‘sometimes’ used e-commerce for rice selling; 

while 138 respondents (34.1 percent) ‘often’ used e-commerce for rice selling;  

49 respondents (10 percent) ‘always’ used e-commerce for rice selling; and  

36 respondents (8.9 percent) ‘rarely’ used e-commerce for rice selling. 

 

5.1.6 Devices for e-commerce adoption 

Regarding devices for e-commerce adoption for rice selling, respondents were 

divided into six groups, depending on the variety of devices they used for e-commerce 

adoption. The largest group of respondents (178 respondents, 44 percent) used only  

a smartphone; followed by 159 respondents (39 percent) who used both a desktop 

personal computer (PC) and a smartphone; then 34 respondents (8.4 percent) who used 

both a smartphone and a tablet; 21 respondents (5.2 percent) who used three devices 

(i.e., desktop PC, smartphone, and tablet), with the remaining 13 respondents divided 
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into two groups, one of 11 respondents (2.7 percent) and the other of 2 respondents (0.5 

percent), who used only a desktop PC or only a tablet, respectively. 

 

5.1.7 Platforms of e-commerce adopted for rice selling 

In terms of e-commerce platforms adopted for rice selling, respondents had 

mostly used the following channels: Facebook, the LINE application, Instagram, and 

websites (government, private, or their own website, such as Shopee, Lazada, etc.). 

Respondents were categorized into seven groups based on the e-commerce channel/s 

each respondent had used for selling rice online. The first group comprised rice farmers 

who had used Facebook and the LINE application (173 respondents, 42 percent).  

The second group of 76 rice farmers (18.8 percent) were the respondents who had used 

Facebook, the LINE application, and websites for selling rice online. The third group 

of 66 rice farmers (16.3 percent) were the respondents who had used only Facebook for 

selling rice online. The fourth group of 38 rice farmers (9.4 percent) were  

the respondents who had used Facebook, the LINE application, and Instagram for 

selling rice online. The fifth to seventh groups, comprising 34 rice farmers  

(8.4 percent); 12 rice farmers (3 percent); and six (6) rice farmers (1.5 percent) were 

the respondents who had used only Facebook; four platforms (Facebook, the LINE 

application, Instagram, and website); and only website, respectively.  

 

5.2 Sampling adequacy: KMO Index, Bartlett’s test, and anti-image 

correlation matrix 

 

The Kaiser–Meyer–Olkin (KMO) Index value is a data statistic that could 

indicate the proportion of variance in the variables that might be affected by any 

underlying factors. It could measure sampling adequacy, with a high KMO Index value 

( 1) showing that the factors of the items could be applicable, while a low KMO Index 

value ( 0) would show the irrelevance of the process of grouping the items into factors. 

A value greater than 0.6 on the KMO Index shall be deemed acceptable (Pett et al., 

2003). Bartlett’s test for sphericity is based on the chi-square being used to check 

sphericity by testing the null hypothesis, if the correlation matrix is an identity matrix. 
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Hence, rejection of the null hypothesis would lead to the factor model being considered 

appropriate. 

Table 5.2: KMO and Bartlett’s test 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.836 

Bartlett's Test of Sphericity Approx. Chi-Square 7870.788 

Df. 903 

Sig. 0.000 

 

The results shown in Table 5.2 indicate survey sample adequacy. The table 

shows that the value of KMO is 0.836, which is greater than the minimum 

recommended value, so it can be accepted as having a high level of validity. Bartlett’s 

test of sphericity is significant (2(df = 903) = 7870.788, 0.000 (p < 0.05)) showing that 

considerable common variance is present between the survey items. In diagnosing  

the test, it can be confirmed that the collected data satisfied the assumption, and 

therefore the study could proceed with factor analysis. 

 

5.3 Factor analysis  

 

In this study, factor analysis was applied to explore the patterns among the set 

of correlated variables. Vogt (2007) stated that factor analysis is mostly used to cluster 

variables into the appropriate group of variables. The two major types of factor analysis 

are exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). 

Exploratory factor analysis (EFA) is applied to explore the structure or correlation 

patterns from the data, whereas CFA is conducted to extract each of the variable’s 

scores, taking into account the loading of items, so cross-loading items will not be 

assigned to any factors. The main objective of factor analysis is to link each item into  

a factor, so that the items in the same factor are related to each other. To verify construct 

validity, factor analysis was conducted based on principal component analysis (PCA) 

with the Varimax rotation method, and following the suggestion that the correlation 

coefficient should be greater than 0.4 as the minimum recommended value in research 

(Straub et al, 2004). In the current study, if an item’s correlation coefficient had a lower 

value than 0.4 and the item was not related to any factor, it was removed from further 
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analysis. In addition, the researcher ensured that the correlation matrix would not 

possess the highly undesirable properties of multicollinearity and singularity as these 

would imply a condition in which the variables were highly correlated. 

 

5.3.1 Exploratory factor analysis (EFA) 

Exploratory factor analysis (EFA) aims to determine the nature of constructs as 

they influence a set of responses. The conceptual model of the study hypothesized that 

the survey should have 10 uncorrelated factors (latent variables). In order to test  

the resultant hypotheses, exploratory factor analysis (EFA) was conducted on  

the survey items. The factor naming and interpretability of the latent variables were set 

by the theoretical model constructs. Through EFA, the result of the item loading of each 

factor was shown, indicating that 10 distinct factors underlay the conducted survey and 

confirming that these factors were internally consistent. However, it should be noted 

that latent variables with an item loading for which the value was lower than 0.5 should 

be omitted from further analysis. Only factors with a value higher than 0.5 were kept 

for further analysis. 

As shown in Table 5.3, each group of item loadings was significant to only  

a single factor so, in total, 10 uncorrelated factors were hypothesized in the study. Only 

two items, EE1 and INT4, had values lower than 0.5: they were supposed to load only 

to the effort expectancy (EE) factor, but had cross-loadings to other factors. With EE1 

and INT4 consequently removed, 41 items represented the 10 uncorrelated factors that 

underwent further investigation. 

Table 5.3: Exploratory factor loadings and communalities based on principal 

component analysis with Varimax rotation for 43 items from study’s survey 

 PE EE SI IC PR FC IT GOV INT AA 

PE1 0.674          

PE2 0.761          

PE3 0.680          

PE4 0.624          

EE1  0.381         

EE2  0.739         
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 PE EE SI IC PR FC IT GOV INT AA 

EE3  0.671         

EE4  0.718         

SI1   0.678        

SI2   0.717        

SI3   0.659        

SI4   0.688        

IC1    0.746       

IC2    0.797       

IC3    0.752       

IC4    0.551       

PR1     0.799      

PR2     0.715      

PR3     0.800      

FC1      0.719     

FC2      0.751     

FC3      0.672     

FC4      0.673     

IT1       0.699    

IT2       0.698    

IT3       0.755    

IT4       0.691    

GOV1        0.607   

GOV2        0.688   

GOV3        0.704   

GOV4        0.793   

GOV5        0.761   

GOV6        0.816   

GOV7        0.812   

GOV8        0.820   

INT1         0.748  
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 PE EE SI IC PR FC IT GOV INT AA 

INT2         0.801  

INT3         0.797  

INT4         0.382  

AA1          0.686 

AA2          0.795 

AA3          0.810 

AA4          0.788 

Note: AA = acceptance and adoption of e-commerce; EE = effort expectancy; FC = facilitating conditions; GOV = 

government support; IC = perceived implementation cost; INT = intention of e-commerce adoption; IT = information 

technology (IT) knowledge and skills; PE = performance expectancy; PR = perceived risk; and SI = social influence 

 

As shown in Table 5.4, after removing EE1 and INT4 as they were cross-loading 

variables, EFA was re-run with the remaining 41 items. The removal of these variables 

led to a slight improvement in the variances explained by each factor from 63.245 

percent to 64.946 percent with no cross-loading items and a clearer factor structure 

supported by the conceptual model. 

Table 5.4: Exploratory factor analysis: Survey variance as explained by factors 

 

 

 

Factors Variance in % (43 items) Variance in % (41 items) 

1 11.897 12.368 

2 6.452 6.699 

3 6.330 6.333 

4 5.998 6.188 

5 5.812 5.973 

6 5.704 5.932 

7 5.548 5.611 

8 5.442 5.569 

9 5.309 5.516 

10 4.753 4.759 

Total Variance 63.245 64.946 
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After conducting EFA to confirm the validity of the conceptual model with 

regard to the uncorrelated factors from the survey, the collected data reflected  

the theoretical model through 10 factors. However, although the factor score could 

possibly be determined simply by averaging the raw scores of the loadings of all items 

into the factors, this would not take into account each item’s weight load (Hair et al., 

2010). Hence, it was necessary to conduct confirmatory factor analysis (CFA) to ensure 

that a specific set of factors could influence the response in a predictable manner. 

 

5.3.2 Confirmatory factor analysis (CFA) 

Confirmatory factor analysis (CFA) is conducted to assess how well 

measurement items reflect the latent variables that they explain (Byrne, 2001). It allows 

the examination of the validity and reliability of the various factors in a measurement 

model which is very important before conducting structural equation modeling (SEM). 

However, it is critical that the differentiation between observed and latent variables is 

understood. Observed variables are those captured using the data collection instrument, 

whereas latent factors are those that cannot be captured directly, although observed 

variables can be used to reflect them (Kline, 2012). The current study conducted CFA 

only with the groups of items contributing to given factors in each run, so EE1 and 

INT4, which had cross-loadings, were excluded from CFA testing. The computed 

scores of these 10 factors were used to answer the research questions, which mainly 

sought to predict the behavioral intention towards and acceptance and adoption of  

e-commerce. The extracted scores of these 10 factors are presented in Table 5.5. 

Table 5.5: Descriptive statistics for the 10 scale factors 

Constructs No. 

Items 

Mean(SD) Skewness Kurtosis Cronbach’s 

Alpha 

Performance expectancy 

 

4 0(1) 0.076 -0.359 0.706 

Effort expectancy 

 

3 0(1) -1.029 1.980 0.706 

Social influence 

 

4 0(1) -0.881 2.622 0.747 

Perceived 

implementation cost 

4 0(1) -0.055 1.593 0.711 

Perceived risk 

 

3 0(1) -0.852 0.646 0.846 
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Constructs No. 

Items 

Mean(SD) Skewness Kurtosis Cronbach’s 

Alpha 

Government support 

 

8 0(1) -1.593 6.662 0.908 

Sufficient IT 

knowledge/skills 

 

4 0(1) -0.339 0.335 0.788 

Insufficient facilitating 

conditions 

4 0(1) -1.293 4.014 0.787 

Intention of e-commerce 

adoption 

 

3 0(1) -0.433 1.490 0.857 

Acceptance and 

adoption of e-commerce 

4 0(1) -0.108 -0.740 0.822 

 

Convergent validity refers to the degree to which measurement items of  

the same construct show a converged relationship, with this indicated by a proportion 

of variance which is shared among the items. In the current study, the measurement 

model assessment using CFA was conducted to confirm the convergent validity of each 

latent variable and also to evaluate the latent structure to see whether it had substantial 

justification (Byrne, 2001). To ensure an adequate level of convergent validity,  

the standardized factor loading and average variance extracted (AVE) value should be 

over 0.50 (Hair et al., 2010; Fornell & Larcker, 1981). Furthermore, the value of 

Composite reliability (CR) was used to measures the reliability of the factors, and it 

should ideally be above the value of 0.70 (Hair et al., 2010). The current study also 

conducted an observation of discriminant validity by comparing the AVE value of each 

construct indicator with the variance shared between each indicator and other indicators 

of the model. 

As shown in Table 5.6, the CFA model fit indices were calculated and presented 

by using a combination of various types of fit indices in different categories as proposed 

in chapter 3 and it indicates the acceptable fit as all values of the statistical tests met the 

recommended level of fit criterion. The table provided the result of CFA model fit 

indices as follows: CMIN (x2) = 681.939; df = 625; p-value = 0.057; CMIN/df = 1.091; 

GFI = 0.928; AGFI = 0.992; CFI = 0.992; NFI = 0.914; RMSEA = 0.020; and RMR = 

0.015. Consequently, the results for all the fit indices of the CFA model revealed a good 
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model fit, based on the suggested parameters and supported the AVE analysis in 

confirming convergent validity. 

Table 5.6: CFA model fit indices 

Fit indices Recommended 

value 

Structural 

model value 

Results 

Chi-square/degrees of freedom 

(CMIN/df) 
≤ 2.00 1.367 Acceptable 

p-value  ≥ 0.05 0.063 Acceptable 

Goodness-of-fit index (GFI) ≥ 0.90 0.905 Acceptable 

Adjusted goodness-of-fit index 

(AGFI) 
≥ 0.90 0.907 Acceptable 

Comparative fit index (CFI) ≥ 0.90 0.964 Acceptable 

Normed fit index (NFI) ≥ 0.90 0.958 Acceptable 

Root mean square error of 

approximation (RMSEA) 
≤ 0.05 0.030 Acceptable 

Root mean square residual 

(RMR) 
≤ 0.05 0.019 Acceptable 

 

Table 5.7 presents a summary of the CFA results. The factor loadings of all 41 

items had values above the recommended value of 0.50 (Hair et al., 2010). In addition, 

the composite reliability (CR) values of the constructs ranged from 0.76 to 0.89, 

satisfying the standard of at least 0.7, whereas the average variance extracted (AVE) 

values for each construct also met the threshold of AVE ≥ 0.5, thus suggesting good 

convergent validity (Hair et al., 2010; Fornell & Larcker, 1981). It implies that more 

than 50 percent of the each variances observed in these 41 items were accounted for by 

their indicators. 
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Table 5.7: Factor loadings, t-values, R2, CR, and AVE the measurement model 

Variables B 

 

SE t-value R2 CR 

(≥ 0.70) 

AVE 

(≥ 0.05) 

PE1 0.633 ----- ----- 0.401 0.81 0.68 

PE2 0.616 0.099 9.633** 0.379   

PE3 0.632 0.111 9.152** 0.399   

PE4 0.584 0.112 8.715** 0.340   

EE2 0.651 ----- ----- 0.424 0.83 0.60 

EE3 0.754 0.098 10.707** 0.569   

EE4 0.602 0.079 9.816** 0.362   

SI1 0.673 ----- ----- 0.453 0.78 0.53 

SI2 0.645 0.112 10.046** 0.416   

SI3 0.643 0.090 10.584** 0.413   

SI4 0.649 0.102 10.202** 0.422   

IC1 0.667 ----- ----- 0.445 0.77 0.53 

IC2 0.827 0.104 11.112*** 0.684   

IC3 0.618 0.087 10.713*** 0.381   

IC4 0.514 0.112 7.244*** 0.245   

PR1 0.813 ----- ----- 0.661 0.84 0.66 

PR2 0.783 0.057 16.717** 0.613   

PR3 0.804 0.061 16.809** 0.646   

IT1 0.757 ----- ----- 0.573 0.86 0.61 

IT2 0.786 0.075 13.999** 0.618   

IT3 0.625 0.072 11.191** 0.390   

IT4 0.528 0.074 8.797** 0.238   

FC1 0.703 ----- ----- 0.495 0.87 0.62 

FC2 0.768 0.093 13.658 0.591   

FC3 0.737 0.085 12.831 0.543   

FC4 0.557 0.075 9.995 0.311   

GOV1 0.679 ----- ----- 0.461 0.76 0.55 
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Variables B 

 

SE t-value R2 CR 

(≥ 0.70) 

AVE 

(≥ 0.05) 

GOV2 0.777 0.082 13.925*** 0.604   

GOV3 0.770 0.076 14.075*** 0.592   

GOV4 0.819 0.086 14.761*** 0.671   

GOV5 0.783 0.081 14.000** 0.613   

GOV6 0.641 0.076 11.785** 0.410   

GOV7 0.651 0.085 11.921** 0.424   

GOV8 0.683 0.080 12.436** 0.467   

INT1 0.800 ----- ----- 0.639 0.82 0.61 

INT2 0.885 0.062 18.159 0.783   

INT3 0.768 0.059 16.226 0.589   

AA1 0.660 ----- ----- 0.435 0.89 0.72 

AA2 0.795 0.101 11.992 0.633   

AA3 0.738 0.102 11.608 0.545   

AA4 0.683 0.108 10.874 0.467   

*p-value < 0.05; ** p-value < 0.01; *** p-value < 0.001 (t-value > 2.58) 

----- No report on SE and t-value due to fixed parameters ----- 

Note: AA = acceptance and adoption of e-commerce; EE = effort expectancy; FC = facilitating conditions; GOV = 

government support; IC = perceived implementation cost; INT = intention of e-commerce adoption; IT = information 

technology (IT) knowledge and skills; PE = performance expectancy; PR = perceived risk; and SI = social influence 

 

Figure 5.1 presents the CFA model by using the 41 items proposed from  

the EFA model. The oval shaped items on the right represent the ten factors of the study 

consisting of performance expectancy, effort expectancy, social influence, perceived 

implementation cost, perceived risk, sufficient IT knowledge and skills, government 

support, facilitating conditions, behavioral intention and acceptance and adoption of  

e-commerce. Co-variances between each of these factors are also drawn and the values 

are reported on the right side of the diagram. Each factor is represented by a number of 

measured variables or indicators designated by a box. These measured variables were 

captured in the questionnaire used by this study. Factor loadings for measured variables 

are also reported (the line between the oval and box). 
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Figure 5.1: The CFA model 
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Furthermore, the discriminant validity was also conducted to assess the extent 

to which a concept and its indicators differ from another concept and its indicators 

(Bagozzi, Yi & Phillips, 1991). According to Fornell & Larcker, (1981) the inter-

construct correlations should be lower than the square root of the average variance 

extracted of each construct. Therefore, to test for discriminant validity, the square roots 

of AVE values and their correlation with the other factors were compared. As shown in 

Table 5.8, the square roots of AVE values were greater than the correlation between  

the variables, revealing good discriminant validity (Fornell & Larcker, 1981). 

Table 5.8: Correlation coefficient matrix and square root of AVEs 

 PE EE SI IC PR IT GOV FC BI AA 

PE 0.819          

EE 0.326 0.768         

SI 0.359 0.340 0.721        

IC 0.352 0.338 0.310 0.742       

PR 0.347 0.357 0.332 0.398 0.806      

IT 0.385 0.333 0.438 0.395 0.304 0.787     

GOV 0.336 0.404 0.381 0.460 0.323 0.396 0.735    

FC 0.309 0.408 0.365 0.360 0.491 0.393 0.309 0.794   

BI 0.334 0.338 0.304 0.450 0.455 0.338 0.388 0.334 0.781  

AA 0.497 0.405 0.537 0.442 0.487 0.419 0.451 0.423 0.440 0.837 

Note: AA = acceptance and adoption of e-commerce; EE = effort expectancy; FC = facilitating conditions; GOV = 

government support; IC = perceived implementation cost; BI = behavioral intention; IT = information technology 

(IT) knowledge and skills; PE = performance expectancy; PR = perceived risk; and SI = social influence. 

 

5.4 Survey reliability and internal consistency 

 

After conducting factor analysis, it was necessary to test the reliability of  

the concept to check the internal consistency of the 10 constructs (latent variables).  

In terms of the reliability of the concepts, Cronbach’s alpha (α) coefficient values were 

used to test the internal consistency of, or the average correlation of items in, each 

survey instrument. Cronbach’s alpha (α) coefficient values should be higher than 0.7 
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for reliability to be recognized (Field, 2009). As shown in Table 5.9, the resulting 

Cronbach’s alpha (α) coefficient value for each variable was greater than 0.7 

(performance expectancy 0.706; effort expectancy 0.706; social influence 0.747; 

facilitating conditions 0.787; implementation cost 0.711; perceived risk 0.846; 

government support 0.908; sufficient IT knowledge/skills 0.788; intention for  

e-commerce adoption 0.857; and acceptance and adoption of e-commerce 0.822). 

Therefore, the consistency of the survey, in general, was confirmed and reliability was 

established for all variables. As all 43 items of the questionnaire were positively 

formulated, it was not necessary to reverse any item’s score. 

Table 5.9: Reliability levels of ten constructs extracted from 41 survey items 

Constructs # of Items Cronbach’s Alpha 

Performance expectancy 4 0.706 

Effort expectancy 3 0.706 

Social influence 4 0.747 

Insufficient facilitating conditions 4 0.787 

Perceived implementation cost 4 0.711 

Perceived risk 3 0.846 

Government support 8 0.908 

Sufficient IT knowledge/ skills 4 0.788 

Intention of e-commerce adoption 3 0.857 

Acceptance and adoption of e-commerce 4 0.822 

 

5.5 Correlation results 

 

With regard to correlation analysis, the bivariate correlations between  

the variables needed to be tested. Therefore, Pearson’s correlation coefficients were 

analyzed to investigate the relationships between all relevant variables. The sign, either 

positive or negative, of a Pearson’s correlation indicates the direction of the correlation 

between the dependent variable and the independent variable. The correlation can be 

considered as a weak relationship with a value from 0.10–0.29; a medium relationship 

with a value from 0.30–0.49, and a strong relationship with a value from 0.50–1.0 
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(Pallant, 2010). The results of the correlation analysis of all variables in the study are 

presented in Table 5.10 ‘Correlations between variables’.  

To examine the correlations between variables in this study, it was necessary to 

check whether each variable was related to, or independent of, each other. The results 

in Table 5.4 present the analysis of Pearson’s correlations that demonstrate that  

the values of all variables did not exceed 0.8; thus, this confirms the independence of 

the variables from each other (Cooper & Schindler, 2006). 

Table 5.10: Correlations between variables (Note: N = 405) 

  

5.6 Multiple regression 

 

5.6.1 Testing the regression model of hypotheses H1 to H7 

This section reports on the testing of seven hypotheses of the current study, 

consisting of H1 to H7, which related to the research questions shown in Figure 5.2. 

The multiple regression analysis was conducted to examine the relationships between 

the dependent variable (behavioral intention) and the five predictors (performance 

expectancy, effort expectancy, social influence, implementation cost and perceived 

risk), with the equation as follows: 

BIi  0  1 *PEi  2 *EEi  3 *SIi   4 *ICi  5 *PRi *ITi  6 + *GOVi  7   i 

 Mean SD 2 3 4 5 6 7 8 9 10 

1. Performance expectancy 4.3716 0.38158 0.026 0.359** 0.052 -0.147** 0.009 0.285** 0.236** 0.334** 0.297** 

2. Effort expectancy 4.1276 0.56815 1 0.140** 0.238** 0.357** 0.408** 0.233** 0.004 -0.038 0.005 

3. Social influence 4.2364 0.47179  1 0.110* 0.132** 0.265** 0.338** 0.381** 0.304** 0.237** 

4. Perceived implementation  

    cost 

3.9636 0.38586   1 0.298** 0.260** 0.195** 0.060 0.055 0.042 

5. Perceived risk 3.7012 0.73301    1 0.491** 0.004 0.023 -0.021 -0.087 

6. Insufficient   

    facilitating conditions 

4.0704 0.59805     1 0.293** 0.109* 0.134** 0.023 

7. Sufficient IT  

    knowledge/skills 

4.2963 0.47511      1 0.396** 0.338** 0.219** 

8. Government support 4.3040 0.52797       1 0.388** 0.251** 

9. Intention of e-commerce  

    adoption 

4.2930 0.49781        1 0.456** 

10. Acceptance and   
     adoption of e-commerce 

4.4179 0.44661         1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Where the dependent variable is behavioral intention (BI); and the independent 

variables are performance expectancy (PE); effort expectancy (EE); social influence 

(SI); implementation cost (IC); perceived risk (PR); sufficient IT knowledge/skills (IT); 

and government support (GOV). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.2: Model for hypotheses H1 to H7 

 

5.6.2 Multiple linear regression analysis results (H1 to H7) 

According to Pallant (2010), the p-value, when less than 0.05 (typically ≤ 0.05), 

is statistically significant, as it provides strong evidence against the significance of  

the null hypothesis. It thus rejects the null hypothesis and accepts the alternative 

hypothesis. On the other hand, if the p-value is greater than 0.05, the result has  

no statistical significance and the null hypothesis is accepted. Table 5.28 presents  

the results of the multiple linear regression analysis of the dependent variables on all 

five predictors as proposed in hypotheses H1 to H7. The results show that the R2 value 

was 0.358, thus implying that the overall model accounted for 35.8 percent of  

the variance in behavioral intention (BI). The model has a significant F value at 14.999. 

Moreover, Table 5.11 reveals the statistically significant impact of five independent 

H3 + 

H1 + 

H2 - 

Social  

Influence 

 

Behavioral 

Intention H4 + 

H7 + 

H5 - 

H6 + 

Sufficient IT 

Knowledge/skills 

 

Perceived 

Implementation Cost 

 

Perceived Risk  

 

Performance 

Expectancy 

Effort  

Expectancy 

 

Government Support 

 



 170 

variables, namely, performance expectancy (PE), effort expectancy (EE), social 

influence (SI), sufficient IT knowledge/skills (IT), and government support (GOV),  

on the dependent variable, behavioral intention (BI), at p-value ≤ 0.05. In contrast,  

the other two independent variables, namely, perceived implementation cost (IC) and 

perceived risk (PR), do not show statistical significance towards behavioral intention 

(BI), the dependent variable. Furthermore, to check for multicollinearity (i.e., whether 

the predictor variables in a multiple regression model are correlated between  

all variables in each regression equation), variance inflation factor (VIF) values were 

used. The resulting VIF values of these hypotheses ranged from 1.159 to 1.396, all of 

which were significantly below the critical value of 10, as recommended by Hair et al. 

(2010). Therefore, this implied that no serious multicollinearity issue was present in  

the analysis. 

Table 5.11: Multiple regression: Behavioral intention on seven predictors 

Predictors B 

Standardized 

Coefficients 

t-value Sig VIF 

PE 0.192 3.960 0.001 1.250 

EE -0.096 -1.979 0.049 1.253 

SI 0.100 1.973 0.049 1.374 

IC 0.008 0.166 0.868 1.159 

PR -0.014 -0.282 0.778 1.306 

IT 0.177 3.444 0.001 1.396 

GOV 0.234 4.696 0.001 1.318 

Constant     

Note: R-squared (R2) = 0.358; F = 14.999; Sig = significance; VIF = variance inflation factor 

 

5.6.3 Testing the regression model of hypotheses H8 and H9 

This subsection presents the testing of two of the study’s hypotheses, H8 and 

H9, as shown in Figure 5.3. These two hypotheses, H8 and H9, relate to the relationship 

of acceptance and adoption (AA) of e-commerce (the dependent variable) to  

two independent variables: insufficient facilitating conditions (FC) and behavioral 

intention (BI):  
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Where the dependent variable is acceptance and adoption (AA) of e-commerce; 

and the independent variables are behavioral intention (BI) and insufficient facilitating 

conditions (FC). 

 

 

 

 

 

 

Figure 5.3: Model for hypotheses H8 and H9 

 

5.6.4 Multiple linear regression analysis results (H8 and H9) 

The multiple regression analysis was conducted to examine the relationship 

between the dependent variable (acceptance and adoption [AA] of e-commerce) and 

the two predictors (insufficient facilitating conditions [FC] and behavioral intention 

(Biucky)). In the results presented in Table 5.12, R2 is shown with a value of 0.295, 

thus implying that the model accounted for 29.5 percent of the variance in  

the acceptance and adoption (AA) of e-commerce. The model has a significant F value 

at 48.574. Furthermore, the statistically significant impact of behavioral intention (BI) 

as a dependent variable on acceptance and adoption (AA) of e-commerce was found at 

p-value ≤ 0.05, whereas insufficient facilitating conditions (FC) did not show statistical 

significance in its relationship to acceptance and adoption (AA) of e-commerce.  

The VIF value of these two hypotheses was the same at 1.018, which was significantly 

below the critical value of 10. Consequently, this implied that no serious 

multicollinearity issue was identified in the analysis. 
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Table 5.12: Multiple regression: Acceptance and adoption (AA) of e-commerce on two 

predictors 

Predictors B 

Standardized 

Coefficients 

t-value Sig VIF 

FC -0.037 -0.809 0.419 1.018 

BI 0.445 9.843 0.001 1.018 

Constant     

Note: R-squared (R2) = 0.295; F = 48.574; Sig = significance; VIF = variance inflation factor 

 

5.7 Structural equation modeling (SEM) 

 

To support the quantitative analysis conducted by regression, structural 

equation modeling (SEM) was also conducted using the Analysis of Moment Structures 

(AMOS) statistics software program which is compatible with the IBM Statistics SPSS 

software program. Structural equation modeling (SEM) is a combination of both factor 

analysis and path analysis. The SEM path diagram represents the hypotheses about  

the factor structure. In the diagram, each item illustrated by a rectangle loads to only 

one factor. The single arrow is set from the variable to the item (reflective factor SEM 

model). Each latent variable is depicted by a circle; one loading is fixed to 1 to give  

the latent factor an interpretable scale. An unobserved measurement error depicted by 

a circle is associated with each item. As constructs may be correlated, two-headed 

arrows are added between each construct latent variable. Path arrows between  

the predictor variables and the dependent variable are also drawn. 

 

5.7.1 SEM model fit evaluation 

As presented in Table 5.13, the results of the model fit were assessed using  

a combination of various types of fit indices in different categories (Hair et al. 2010). 

The table shows the comparison of the model fit results between the initial model and 

the adjusted path analysis model. The initial path analysis process provided the fit 

indices of the research model as follows: CMIN (x2) = 2323.863; df = 770; p-value = 

0.000; CMIN/df = 3.018; GFI = 0.768; AGFI = 0.741; CFI = 0.781; NFI = 0.706; 

RMSEA = 0.071; and RMR = 0.061. The results of the fit indices of the initial model 
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was a poor fit as none of these results achieved the recommended level of an acceptable 

fit. Nonetheless, if the fit of a model is insufficient to the mark, it has generally become 

common practice to improve and modify the model’s fitness by deleting some 

parameters or adding new parameters (Hox & Bechger, 1998). As a result, the initial 

model was adjusted according to the model modification indices in the AMOS program. 

This resulted in the model’s fit improving as follows: CMIN (x2) = 681.939; df = 625; 

p-value = 0.057; CMIN/df = 1.091; GFI = 0.928; AGFI = 0.992; CFI = 0.992; NFI = 

0.914; RMSEA = 0.020; and RMR = 0.015. Hence, the results for all the fit indices of 

the final model met the recommended level of an acceptable fit as portrayed in Figure 5.4 

Table 5.13: Model fit indices of structural model 

Fit indices Recommended 

value 

Initial 

model 

Results Final 

model 

Results 

Chi-square/degrees of 

freedom (CMIN/df) 

≤ 2.00 3.018 No fit 1.091 Acceptable 

p-value  P ≥ 0.05 0.000 No fit 0.057 Acceptable 

Goodness-of-fit index (GFI) ≥ 0.90 0.768 No fit 0.928 Acceptable 

Adjusted goodness-of-fit 

index (AGFI) 

≥ 0.90 0.741 No fit 0.901 Acceptable 

Comparative fit index (CFI) ≥ 0.90 0.781 No fit 0.992 Acceptable 

Normed fit index (NFI) ≥ 0.90 0.706 No fit 0.914 Acceptable 

Root mean square error of 

approximation (RMSEA) 

≤ 0.05 0.071 No fit 0.020 Acceptable 

Root mean square residual 

(RMR) 

≤ 0.05 0.061 No fit 0.015 Acceptable 

 

5.7.2 Results of structural equation modeling 

Figure 5.4 and Table 5.14 below present the results of factor loadings of  

the items and SEM standardized estimates, with the full model’s estimated coefficients 

drawn together with the paths. The critical ratios (CRs) can be interpreted the same way 

as t-values in a standard regression, so standardized estimates with a CR range of -1.96 

to +1.96 indicate a two-sided 5 percent statistical significance (Byrne, 2001) and  

the p-values also reflect this value. 
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Figure 5.4: Final SEM path model 

The findings from the SEM path analysis supported the assumption that four 

predictors had a statistically significant effect on behavioral intention (BI) at an 0.05 

significance level, with these predictors comprising performance expectancy (PE)  

(β = 0.190, CR = 2.585, p-value = 0.010); effort expectancy (EE) (β = -0.176, CR =  

-2.154, p-value = 0.031); sufficient IT knowledge/skills (β = 0.295, CR = 3.080, p-value 
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= 0.001); and government support (β = 0.218, CR = 3.089, p-value = 0.002). In terms 

of social influence (SI), perceived implementation cost (IC), and perceived risk (PR), 

the findings revealed no statistical significance support for the impact of social 

influence (SI) (β = 0.125, CR = 1.564, p-value = 0.118); perceived implementation cost 

(IC) (β = -0.039, CR = -0.658, p-value = 0.510), and perceived risk (PR) (β = 0.036, 

CR = 0.509, p-value = 0.611) on behavioral intention (BI). The finding of the impact 

of social influence (SI) on behavioral intention (BI) in the SEM path analysis showed 

no statistical support, contrary to the result obtained by standard regression. With regard 

to the impact of two predictors on acceptance and adoption (AA), the finding indicated 

statistical significance for the impact of behavioral intention (BI) on acceptance and 

adoption (β = 0.524, CR = 8.345, p-value = 0.001), whereas the impact of facilitating 

conditions (FC) had no statistical significance on the acceptance and adoption (AA) of 

e-commerce (β = -0.007, CR = -0.132, p-value = 0.895). The findings for these two 

predictors were consistent with the regression analysis results.  

Table 5.14: SEM results: Path estimates 

 

 

 

 

 

 

 

 

 

 

 

 

 

The SEM model analysis results showed agreement with the multiple regression 

findings for the four predictors of behavioral intention, consisting of performance 

expectancy, effort expectancy, sufficient IT knowledge/skills, and government support. 

The results had an R2 value of 0.371; therefore, the four latent variables could explain 

   Estimate SE CR p-value Results 

BI <--- PE 0.190 0.122 2.585 0.010 Supported 

BI <--- EE -0.176 0.070 -2.154 0.031 Supported 

BI <--- SI 0.125 0.100 1.564 0.118 Not supported 

BI <--- IC -0.039 0.076 -0.658 0.510 Not supported 

BI <--- PR 0.036 0.047 0.509 0.611 Not supported 

BI <--- IT 0.298 0.090 3.080 *** Supported 

BI <--- GOV 0.218 0.074 3.089 0.002 Supported 

AA <--- FC -0.007 0.040 -0.132 0.895 Not supported 

AA <--- BI 0.524 0.050 8.345 *** Supported 

Notes: R2 of behavioral intention = 0.371; R2 of acceptance and adoption = 0.274 

 *p-value < 0.05; ** p-value < 0.01; ***p-value < 0.001 
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approximately 37.1 percent of variance in the behavioral intention to adopt  

e-commerce. This was also consistent with the multiple regression finding of the impact 

of behavioral intention on the acceptance and adoption of e-commerce with its R2 value 

of 0.274. The overall model could therefore explain 27.4 percent of variance in  

the acceptance and adoption of e-commerce.  

 

5.7.3 Summary of final hypotheses and significant values 

Table 5.15 presents the summary of results from testing the nine hypotheses. 

The statistical evidence from the SEM path model could confirm these five hypotheses 

(H1, H2, H6, H7, and H9) by supporting the results obtained from the multiple 

regression analysis. These results are consistent with the study’s assumptions. 

Statistical support was found for the positive influence of performance expectancy 

(PE), sufficient IT knowledge and skills (IT), and government support (GOV) on 

behavioral intention (BI) to adopt e-commerce for rice selling, whereas effort 

expectancy (EE) had a negative effect. Furthermore, statistical support was found for 

the relationship between behavioral intention (BI) and the acceptance and adoption 

(AA) of e-commerce; thus, the statistical confirmation of hypothesis H9 was consistent 

with the assumption. Unfortunately, the findings were unable to provide statistical 

support for the significance of the relationships of social influence (SI), perceived 

implementation cost (IC), and perceived risk (PR) with behavioral intention (BI), and 

for the significance of the relationship between insufficient facilitating conditions (FC) 

and the acceptance and adoption (AA) of e-commerce for rice selling, as their 

respective p-values were greater than 0.05. Therefore, hypotheses H3, H4, H5, and H8 

were found to have no statistical significance, thus leading to acceptance of their null 

hypotheses. The summary of the model’s hypotheses and significant values are 

portrayed in Figure 5.5. 

 

 

 

 

 



 177 

Table 5.15: Summary of hypotheses and significant values based on SEM model 

analysis 

Hypotheses Relationship test Results 

H1 The performance expectancy of 

e-commerce adoption for rice 

selling is positively related to 

Thai rice farmers’ behavioral 

intention to adopt e-commerce 

(+) 

Alternative hypothesis is 

supported (p < 0.05) as the 

relationship between the two 

variables is positive with 

statistical support (β = 0.190;  

t-value = 2.585; p-value = 0.010). 

H2 The effort expectancy of  

e-commerce adoption for rice 

selling negatively affects Thai 

rice farmers’ behavioral intention 

to adopt e-commerce (-) 

Alternative hypothesis is 

supported (p < 0.05) as the 

relationship between the two 

variables is negative with 

statistical support (β = -0.176;  

t-value = -2.154; p-value = 0.031). 

H3 The social influence on Thai rice 

farmers’ e-commerce adoption 

for rice selling positively affects 

their behavioral intention to 

adopt e-commerce (+) 

Null hypothesis is supported (p > 

0.05) as the relationship between 

the two variables is positive with 

no statistical support (β = 0.125;  

t-value = 1.564; p-value = 0.118). 

H4 Low e-commerce implementation 

cost positively affects Thai rice 

farmers’ behavioral intention to 

adopt e-commerce (+) 

Null hypothesis is supported (p > 

0.05) as the relationship between 

the two variables is negative with 

no statistical support (β = -0.039; 

t-value = -0.658; p-value = 0.510). 

H5 The perceived risk of e-

commerce adoption for rice 

selling negatively affect Thai rice 

farmers’ behavioral intention to 

adopt e-commerce (-) 

Null hypothesis is supported (p > 

0.05) as the relationship between 

the two variables is positive with 

no statistical support (β = 0.036;  

t-value = 0.509; p-value = 0.661). 
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Hypotheses Relationship test Results 

H6 Sufficient IT knowledge and 

skills positively affect Thai rice 

farmers’ behavioral intention to 

adopt e-commerce (+) 

Alternative hypothesis is 

supported (p < 0.05) as the 

relationship between the two 

variables is positive with 

statistical support (β = 0.298;  

t-value = 3.080; p-value = 0.001). 

H7 Government support positively 

affects Thai rice farmers’ 

behavioral intention to adopt  

e-commerce (+) 

Alternative hypothesis is 

supported (p < 0.05) as the 

relationship between the two 

variables is positive with 

statistical support (β = 0.218;  

t-value = 3.089; p-value = 0.002). 

H8 Insufficient facilitating conditions 

for e-commerce adoption 

negatively affect Thai rice 

farmers’ acceptance and adoption 

of e-commerce (-) 

Null hypothesis is supported (p > 

0.05) as the relationship between 

the two variables is negative with 

no statistical support (β = -0.007; 

t-value = -0.132; p-value = 0.895). 

H9 The behavioral intention to adopt  

e-commerce positively affects 

Thai rice farmers’ acceptance and 

adoption of e-commerce (+) 

Alternative hypothesis is 

supported (p < 0.05) as the 

relationship between the two 

variables is positive with 

statistical support (β = 0.524;  

t-value = 8.345; p-value = 0.001). 
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Note: *p-value < 0.05; **p-value < 0.01; ***p-value < 0.001 

Figure 5.5: Summary of model hypotheses and significant values
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CHAPTER 6 

 

Discussion and conclusion 

 

The previous chapter presented the results of the quantitative data analysis, with 

these results clearly useful for achieving the research objectives. The current chapter 

discusses the research findings in relation to the research background and objectives, 

and the prior literature. The empirical values of the findings are provided in detail and 

the rationale of the hypotheses testing is reviewed. This chapter also identifies  

the study’s major contributions to theory and practice, and ends with the thesis 

conclusion and recommendations for future research. 

 

6.1 General discussion 

 

The current study is related to the influencing factors that could affect  

e-commerce adoption by Thai rice farmers for rice selling. There are four main 

objectives, aiming to investigate the perceptions of Thai rice farmers on the adoption 

of e-commerce for rice selling; explore the influencing factors that could affect to  

the adoption; examine the influence of e-commerce adoption for rice selling and find 

ways to encourage Thai rice farmers to adopt e-commerce for rice selling, together with 

gaining their recognition of the importance of this selling platform. In the line of these 

objectives, this study initially proposed three research questions derived from  

the previous studies regarding to technology adoption: first is about Thai rice farmers’ 

perceptions on e-commerce adoption; second is about whether these six constructs: 

performance expectancy, effort expectancy, social influence, and facilitating 

conditions, perceived implementation cost, and perceived risk play roles as factors that 

influence e-commerce adoption by Thai rice farmers, and third is about whether 

government support and sufficient IT knowledge and skills are moderating variables on 

Thai rice farmers’ intention to adopt e-commerce for rice selling. 

To achieve the objectives and answer the questions, this current study was 

necessary to apply mixed methods by using both qualitative and quantitative 
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approaches. Mixed methodology is deemed as a combination of the inductive which is 

mostly used for generating hypotheses, conceptual model and questionnaire and 

deductive reasoning approaches which is suitably used for hypotheses and theory 

testing (Alqatawna et al., 2009). In the qualitative approach, in-depth interviews were 

conducted with 15 stakeholders from the Thai rice value chain. These stakeholders were 

from five different groups, consisting of six Thai rice farmers, four rice consumers, two 

agricultural cooperatives officers, two rice middlemen (one rice mill owner and one 

paddy rice hub owner), and one rice industry-related government officer. The thematic 

approach was used to determine the interview results by identifying, interpreting, 

analyzing, and grouping the similarities into five categories and 11 themes. In terms of 

quantitative approach, a questionnaire-based survey was then conducted to explore  

the perceptions of Thai rice farmers who had already adopted e-commerce for rice 

selling. The statistical data were gathered from 405 Thai rice farmers, and then analyzed 

by using factor analysis, correlation analysis, regression analysis, and structural 

equation modeling analysis (SEM). 

To answer the first question, it was found that although there were concerns 

regarding to the e-commerce adoption for rice selling, most Thai rice farmers are 

interested to adopt it since it could provide several beneficial aspects, such as reducing 

middleman’s activities, increasing price negotiation, gaining profit from supply chain 

shortages and etc. Eight influencing factors were found to affect rice farmers’ 

behavioral intention to adopt e-commerce for rice selling and their actual acceptance 

and adoption of e-commerce. These factors comprised: performance expectancy, effort 

expectancy, social influence, insufficient facilitating conditions, perceived risk, 

perceived implementation cost, sufficient IT knowledge and skills, and government 

support. Hence, it could answer to the second question that the aforementioned six 

constructs can play significant roles as factors that influence e-commerce adoption by 

Thai rice farmers which will be explained as the following section. However, regarding 

the third question, the significant finding from the interview was that sufficient IT 

knowledge and skills and government support seem to be the influencing factors that 

could directly affect farmers’ behavioral intention to adopt e-commerce for rice selling 

rather than the moderating variables. As a consequence, these influencing factors were 

reviewed and revised for the quantitative data analysis, based on the perceptions of rice 
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stakeholders in Thailand. This resulted in the final hypotheses and conceptual model 

for the quantitative data approach, as presented in Chapter 4, with the quantitative data 

analysis, as described in Chapter 5, then conducted. The survey, conducted using  

a structured questionnaire, was distributed to Thai rice farmers who had already adopted 

e-commerce for rice selling to test the variables in the conceptual model. The questions 

were developed by adapting the instrument developed by Venkatesh et al. (2003) as 

well as many previous studies regarding to technology acceptance and adoption e.g.  

the works from Abrahão et al. (2016); Ghobakhloo & Tang, (2013); Tan et al. (2013); 

Alshehri et al., (2012); Martín & Herrero (2012); Yu (2012); Im et al. (2011) and Looi 

(2005). In the current study, a back-translation process was used to ensure the validity 

of the questionnaire. This process enabled the identification, discussion, and 

modification of some ambiguity in the questionnaire so questions could be more easily 

understood, thus enabling respondents to correctly infer the meaning of each question. 

The quantitative results were presented in the previous chapter, and the following 

section is the discussion on the influencing factors on e-commerce adoption for rice 

selling which was the findings from the qualitative and quantitative results.    

 

6.2 Discussion on the influencing factors on e-commerce adoption for rice 

selling 

 

The conceptual framework in this study was the modification and extension of 

the unified theory of acceptance and use of technology (UTAUT), in the context of rice 

selling in Thailand. The framework incorporated two main dependent variables: 

behavioral intention and acceptance and adoption of e-commerce for rice selling.  

The eight independent variables were as follows: performance expectancy, effort 

expectancy, social influence, facilitating conditions, perceived risk, perceived 

implementation cost, sufficient IT knowledge and skills, and government support. 

Furthermore, behavioral intention was also an independent variable for testing  

the acceptance and adoption of e-commerce for rice selling. Each hypothesis is defined 

and discussed below according to the related variables. 
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6.2.1 Behavioral intention to adopt e-commerce for rice selling 

Behavioral intention refers to the cognitive representation of an individual’s 

readiness to perform a particular behavior, with the best behavior predictor being 

intention (Wee et al. 2014). In general, the stronger the intention to perform an actual 

behavior, the more likely it is that this behavior will be performed (Ajzen, 1991). 

Behavioral intention is commonly accepted as the predictor of the actual behavior, with 

this defined as the manifest and observable response in a specific situation, associated 

with a given target. Hence, the current research assumed that a positive behavioral 

intention to adopt e-commerce would contribute to the acceptance and adoption of  

e-commerce. The in-depth interview finding revealed that rice farmers had a positive 

view of e-commerce adoption for rice selling as it could provide more benefits, and 

they would continue to use it.  

In the quantitative data analysis, behavioral intention was hypothesized to 

predict the acceptance and adoption of e-commerce for rice selling. This hypothesis 

was covered by three questions in the questionnaire-based survey in relation to  

the intention to adopt e-commerce for rice selling. The SEM analysis results confirmed 

that a statistically positive relationship was found between behavioral intention and 

acceptance and adoption of e-commerce for rice selling (β = 0.524; t-value = 8.345;  

p-value = 0.001). This statistical analysis significantly supported the qualitative study 

finding that rice farmers with a behavioral intention to adopt e-commerce for rice 

selling were also more likely to accept and adopt e-commerce. This finding is also 

consistent with studies by Venkatesh et al. (2003); Casey and Wilson-Evered (2012); 

Alkhunaizan and Love (2012); Yu (2012); Tan et al. (2013); Tarhini et al. (2016); and 

Bhatiasevi (2016) in which it was indicated that the relationship between behavioral 

intention and actual use of technology was significant and straightforward. The current 

research finding confirmed that behavioral intention provides a significant influence on 

acceptance and adoption of e-commerce for rice selling, and that behavioral intention 

can be accepted as an important predictor to actual behavior, with this statistically 

supported. 

In a psychological model, the individual’s behavior is predictable and 

influenced by the individual’s behavioral intention. It was assumed that if rice farmers 
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have positive behavioral intention to adopt e-commerce for rice selling, they tend to 

have high chance to accept and adopt this platform. The interview results also showed 

that rice farmers who had already adopted e-commerce for rice selling would continue 

to use it. Meanwhile, rice farmers who had never adopted e-commerce intended to do 

so in the future if they felt it would be useful, easy to adopt, and require a reduced 

amount of financial resources. In fact, there are still few number of rice farmers who 

had already adopted e-commerce for rice selling due to many constraints. Thus, in order 

to encourage rice farmer to more adopt e-commerce for rice selling, it is vital to 

understand what are influencing factors that could affect to their intention. Since if we 

could make rice farmers have high behavioral intention to adopt e-commerce for rice 

selling, they would be more likely to accept and adopt it. In order to deal with the rice 

farmers’ behavioral intention, an active involvement of the government and relevant 

competent authorities is requested to initiate some projects or frameworks that could 

reinforce rice farmers to have more intention regarding to e-commerce adoption for rice 

selling. Furthermore, both the private and public sectors should coordinate closely and 

put collective effort to support rice farmers being more confident and have higher 

awareness on the e-commerce adoption which believed it could make them have more 

behavioral intention. On the top of these, it would be the rice farmer that should put 

more effort and endeavor to learn and adjust themselves to become more involved with 

and accustomed to using e-commerce for rice selling.  

 

6.2.2 Performance expectancy or perceived usefulness of e-commerce 

adoption 

Performance expectancy or perceived usefulness refers to the degree to which 

people believe that using the technology will either assist them to enhance and improve 

their job performance or it will provide them with benefits in performing certain 

activities (Venkatesh et al., 2003). It was assumed that e-commerce adoption for rice 

selling would allow rice farmers to achieve better performance, for example,  

the capabilities to expand their market, reduce intermediaries’ activities, increase price 

negotiation, lower transaction cost, gain profit from supply chain shortages, etc.  

In contrast, if rice farmers perceived that e-commerce was unable to enhance their 

performance, they could decline to adopt e-commerce. According to the in-depth 
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interview findings, rice farmers who already adopt e-commerce for rice selling, mostly 

emphasized the advantages of e-commerce adoption that would reduce middlemen’s 

price penetration and would assist them to gain more profits and increase their chances 

to sell rice anywhere, at any time, and more quickly. To compare with the traditional 

way by selling their paddy rice to rice middlemen, they confirmed that e-commerce 

adoption for rice selling is much better as there are no unfair price intervention 

throughout the rice value chain. They also give an interesting view that e-commerce 

can be alternative ways to sell rice which they can start by dividing some of paddy rice 

to be processed and sell it through an online channel, and surely it could provide a better 

income and profits. In the meantime, rice farmers who never adopted e-commerce for 

rice selling seem to unsure about the advantages of e-commerce adoption since they 

always sell their paddy rice to middlemen as the traditional way; however, they pointed 

out that they are willing to learn if this selling platform could contribute to better profits. 

Performance expectancy was hypothesized, based on the qualitative approach 

findings that indicated the need to consider the perceptions of rice farmers on  

the efficiency and effectiveness of e-commerce for rice selling. This hypothesis was 

covered by four questions in the questionnaire-based survey, that is, the increase in 

trade opportunities, chance to sell rice more quickly, opportunity to gain higher profit, 

as well as reduction of middlemen activities. The results of the SEM analysis 

statistically confirmed the positive relationship between performance expectancy and 

rice farmers’ behavioral intention to adopt e-commerce for rice selling (β = 0.190;  

t-value = 2.585; p-value = 0.010). This statistical analysis indicated that rice farmers 

tended to have a positive attitude towards e-commerce adoption for rice selling due to, 

as previously stated, the increase in trade opportunities, the chance to sell rice more 

quickly, the opportunity to gain higher profit, and the reduction of middlemen activities. 

The survey result was consistent with the in-depth interview finding which implied that 

rice farmers who were achieving a favorable performance were more likely to have  

the intention to adopt e-commerce for rice selling. Furthermore, the finding was in line 

with similar results in previous studies by Venkatesh et al. (2003); Bhatiasevi (2016); 

Tan et al. (2013); Alkhunaizan and Love (2012); Yu (2012); and Casey and Wilson-

Evered (2012), all of whom found statistical support for performance expectancy as  

a predictor of behavioral intention. This study confirmed rice farmers’ perception that 
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e-commerce adoption can provide benefits to improve their job performance, and that 

performance expectancy can be accepted as one of the predictors that could influence 

rice farmers’ behavioral intention to adopt e-commerce for rice selling.  

E-commerce adoption for rice selling was highlighted as being able to provide 

many benefits, such as reducing price penetration by middlemen, gaining more profits, 

and increasing opportunities to sell. These strong influencing factors for whether rice 

farmers would adopt e-commerce for rice selling were consistent with many previous 

studies on technology adoption. It is believed that if rice farmers perceived that  

e-commerce adoption can provide the better performance, they would be more likely to 

have higher intention to adopt e-commerce for rice selling. In fact, there are many rice 

farmers in Thailand who still do not know and understand about the beneficial aspects 

of the e-commerce adoption for rice selling. Most interviewees agreed that rice as an 

agricultural product can be sold through e-commerce channel, and “it could help rice 

farmers in several ways, such as increasing trade opportunity, profits and the chance 

to sell rice more quickly”. Therefore, e-commerce adoption should be highly promoted 

and encouraged for more use. To increase rice farmers’ intention to adopt e-commerce 

for rice selling, the benefits of using e-commerce should be made clear, with this 

information disseminated to all rice farmers, such as capabilities to expand market, 

reduce intermediaries’ activities, increase price negotiation and gain higher profit and 

income. This would include training sessions, workshops, and seminars by any related 

agencies to raise rice farmers’ awareness and help them be able to adopt e-commerce 

in an effective and efficient way. Otherwise, they may not see the advantages and 

probably would be reluctant to adopt as they could question whether e-commerce 

adoption would make the job more complicated and difficult. 

 

6.2.3 Effort expectancy or perceive ease of use on e-commerce adoption 

Effort expectancy or perceive ease of use refers to the degree of ease associated 

with using an e-commerce system (Venkatesh et al., 2003), or the perceived amount of 

effort by the user to learn to operate an e-commerce system (Chiemeke & Evwiekpaefe, 

2011). Accordingly, if rice farmers found e-commerce easy to adopt, they would be 

more likely to have the intention of adopting e-commerce for rice selling. However,  
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if they found e-commerce difficult to use, their intention to adopt e-commerce for rice 

selling would be less likely. The study assumed that e-commerce would probably not 

be easy, at the current time, for rice farmers to adopt as it would require knowledge and 

several skills due to the many processes involved, possibly causing difficulty for rice 

farmers in implementing their behavioral intention of adopting e-commerce for rice 

selling. One of the in-depth interview findings indicated that, although internet and 

technology devices have become more accessible and prevalent, most rice farmers still 

have limitations in their education, computer capability, and language literacy, so it is 

definitely not easy for them to adopt e-commerce for rice selling. However,  

the adoption of e-commerce for rice selling tends to be increasing as many of  

the younger generation of rice farmers can access the technology and have more 

education and IT knowledge than the older generation. The interview findings also 

focused on the need for e-commerce adoption capabilities, such as IT knowledge and 

skills, language literacy, and online banking system use, the absence of which were 

considered important barriers hindering the adoption of e-commerce for rice selling. 

Effort expectancy was hypothesized based on the qualitative approach finding that 

sought to explore rice farmers’ perceptions on the ease of use of e-commerce for rice 

selling. In this regard, e-commerce adoption for rice selling is can be accepted that it is 

still difficult for rice farmers as it require a lot of efforts on the e-commerce adoption.  

In the quantitative data approach, three questions in the questionnaire-based 

survey covered this hypothesis, that is, questions about IT technical requirements, 

language literacy (in either Thai or English), and electronic banking knowledge.  

The SEM analysis results confirmed, with statistical support, that effort expectancy had 

a negative effect on rice farmers’ behavioral intention to adopt e-commerce for rice 

selling (β = -0.176; t-value = -2.154; p-value = 0.031). These results indicated that rice 

farmers tended to have negative attitudes towards the ease of e-commerce adoption for 

rice selling, with this proven to be consistent with the interview finding. The implication 

was that much effort would be needed for rice farmers to learn how to use e-commerce 

for selling rice online. This construct was a significant predictor of behavioral intention 

toward technology adoption. It was found to be similar to constructs in previous studies 

by Venkatesh et al. (2003); Wang and Wang (2010); Casey and Wilson-Evered (2012); 

Alkhunaizan and Love (2012); and Bhatiasevi (2016) which found statistical support 
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for the relationship between effort expectancy and behavioral intention. In this regard, 

the current study confirmed that most rice farmers had the perception that e-commerce 

for rice selling was not easy to adopt as it would require many relevant skills and 

knowledge. This study accepted effort expectancy as one of the significant predictors 

of behavioral intention toward e-commerce adoption, with statistical support provided.  

E-commerce adoption for rice selling may require rice farmers to have some 

skills, such as sufficient computer and IT skills, adequate language literacy, e-payment 

knowledge, and other technical skills. These could inevitably form a barrier to rice 

farmers’ e-commerce adoption for rice selling. It is undeniable that technology or 

innovations that are easier to adopt and use are more likely to be adopted. If rice farmers 

perceive e-commerce for rice selling as being easy to adopt or use, they are also likely 

to consider it to be useful. Indeed, e-commerce adoption is not easy for rice farmers. 

Some rice farmers mentioned about the system that “I do not know how to adopt  

e-commerce for rice selling, and this selling platform will be able to fit with the new 

generation of rice farmers, who have IT knowledge and are familiar with online 

banking but it is quite difficult for the old generation”. Consistently, effort expectancy 

was found to have a negative effect on rice farmers’ intention to adopt e-commerce for 

rice selling, so this implied that the adoption of e-commerce appeared difficult to rice 

farmers. In this regard, to increase rice farmers’ intention to adopt e-commerce for rice 

selling, the system should be user friendly and simple for the adopter. Moreover, rice 

farmers would need assistance from relevant agencies to overcome the complexity of 

the system through the provision of more knowledge and ‘know how’ regarding the 

adoption of e-commerce for rice selling. As a result, training and education about  

e-commerce adoption should also be regularly provided to all rice farmers. 

 

6.2.4 Sufficient IT knowledge and skills for e-commerce adoption 

Sufficient IT knowledge and skills refers to the individual’s perception of 

his/her capacity to use an IT system, with this construct adapted from “computer self-

efficacy” in the study by Terzis and Economides (2011). The individual’s adequate 

awareness of e-commerce benefits and capabilities was recognized as being able to 

reinforce rice farmers’ behavioral intention to effectively and efficiently adopt  
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e-commerce for rice selling. Hence, sufficient IT knowledge and skills could contribute 

to successful e-commerce adoption while, on the other hand, limited IT competencies 

and computer literacy could be major concerns, hindering e-commerce adoption 

(Kapurubandara & Lawson, 2006). This could be considered the preliminary 

requirement of technology usage and adoption and could affect behavioral intention. 

From the in-depth interviews, the study found that sufficient IT knowledge appeared to 

be an influencing factor that could directly affect rice farmers’ behavioral intention to 

adopt e-commerce for rice selling. Having sufficient IT knowledge and skills was 

essential and could either incentivize e-commerce adoption or diminish the behavioral 

intention to adopt e-commerce. Indeed, most rice farmers in Thailand still have limited 

IT knowledge and skills which could impede e-commerce adoption. In contrast, rice 

farmers with sufficient IT knowledge and skills tend to have the behavioral intention to 

adopt e-commerce.  

In the quantitative approach, sufficient IT knowledge and skills was 

hypothesized based on the qualitative study’s finding that this could directly influence 

rice farmers’ behavioral intention to adopt e-commerce for rice selling. This hypothesis 

was covered by four questions in the questionnaire-based survey that related to  

the importance of the relationship between having sufficient IT knowledge and skills 

and rice farmers’ behavioral intention to adopt e-commerce for rice selling. The SEM 

analysis results statistically confirmed a positive relationship between sufficient IT 

knowledge and skills and rice farmers’ behavioral intention to adopt e-commerce for 

rice selling (β = 0.295; t-value = 3.080; p-value = 0.001). The statistical analysis results 

significantly supported the interview findings that sufficient IT knowledge and skills 

have a positive influence on rice farmers’ adoption of e-commerce for rice selling. 

Furthermore, this was consistent with findings from previous studies by Wang and 

Wang (2010); Alenezi et al. (2010); and Zhao and Khan (2013) that computer self-

efficacy can influence the behavioral intention to adopt technology. The finding was 

also consistent with the study by Looi (2005) which found that IT knowledge is highly 

related to the likelihood of e-commerce adoption. In this regard, the current study can 

confirm that sufficient IT knowledge and skills are preliminary necessities for rice 

farmers and can have a significant effect on behavioral intention to adopt e-commerce 

for rice selling. Therefore, IT knowledge and skills can be accepted as one of  
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the important predictors of the behavioral intention to adopt e-commerce: in addition, 

this finding was statistically supported.  

IT knowledge and skills comprise an important factor which could either 

incentivize or diminish the behavioral intention to adopt e-commerce. In this study,  

it was found that sufficient IT knowledge and skills are strongly related to rice farmers’ 

intention to adopt e-commerce for rice selling. This infers that rice farmers with more 

capability to use e-commerce are more likely to adopt e-commerce for rice selling. 

Regarding to the interview, some rice farmers strongly pointed out that “IT knowledge 

and skills are one of the most essential tools that could affect their intention to adopt  

e-commerce and it is nearly impossible for farmers who do not have enough knowledge 

on IT to sell rice online”. They also mentioned that “we usually sell our crops to rice 

millers and paddy rice hubs as most of us still lack of these kinds of knowledge and 

skills”. It could be one of the reasons why there are still less number of rice farmers 

who had already adopted e-commerce for rice selling due to the fact that most farmers 

still lack those IT skills and have limited experience of IT usage. In order to encourage 

rice farmers to more adopt e-commerce for rice selling, IT knowledge and skills should 

be one of the highest priority issues for any relevant agencies to take care of as it is an 

unavoidable issue for e-commerce adoption. In this regard, the government should 

assign some e-commerce-related institutions, companies, and universities to educate 

and provide training to encourage further e-commerce adoption. Incentives and support 

from government programs are believed to increase rice farmers’ awareness of  

e-commerce’s benefits and, subsequently, increase their intention to adopt e-commerce 

for rice selling. 

 

6.2.5 Government support for e-commerce adoption 

Government support refers to the extent to which the government can provide 

conditions that could facilitate e-commerce adoption, such as providing robust secure 

online payment systems, ensuring solid ICT infrastructure, providing educational 

programs, building up awareness by various means, and enacting e-commerce-related 

laws and regulations (Kabango & Asa, 2015). Furthermore, Kapurubandara and 

Lawson (2006) mentioned that government support and intervention are necessary to 
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encourage technology adoption and to address some external barriers that could affect 

this adoption. This support from the government and these arrangements were believed 

to be an influencing factor, could increasing awareness of e-commerce benefits and rice 

farmers’ behavioral intention to adopt e-commerce for rice selling. The in-depth 

interview finding was that government support appeared to be an influencing factor that 

could directly affect rice farmers’ behavioral intention to adopt e-commerce for rice 

selling. It was considered an extremely necessary element, especially in the early stage 

of e-commerce adoption in a developing country. Rice farmer interviewees stated that 

government support for e-commerce adoption for rice selling could help them to 

become interested in adopting it. Support could be in the form of financial and technical 

support by assigning institutions related to e-commerce, as well as companies and 

universities to educate and provide specific training and information sharing on  

e-commerce adoption for rice selling. Without government support, rice farmers would 

probably face difficulty in adopting e-commerce.  

In the quantitative data approach, government support was hypothesized based 

on the qualitative study’s finding that it could directly influence rice farmers’ 

behavioral intention to adopt e-commerce for rice selling. This hypothesis was covered 

by eight questions in the questionnaire-based survey regarding the influence of 

government support, such as importance of financial subsidies, dissemination of  

e-commerce knowledge, provision of training, and improvement of IT infrastructure. 

The SEM analysis results confirmed that a statistically positive relationship was found 

between government support and rice farmers’ behavioral intention to adopt  

e-commerce for rice selling (β = 0.218; t-value = 3.089; p-value = 0.002). This 

statistical analysis provided significant support for the interview results that indicated 

government support has a positive influence on rice farmers’ behavioral intention to 

adoption of e-commerce for rice selling. The current study’s finding was also similar 

to the findings of Looi (2005) and Ilin et al. (2017) in which government support was 

found to influence the adoption of technology. The current study’s finding confirmed 

that government support plays a significant role on the rice farmers’ behavioral 

intention to adopt e-commerce for rice selling, with statistical support for the 

significance of this effect. Government support can also be accepted as one of the 
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important predictors of behavioral intention: in addition, this finding was statistically 

supported.  

At the early stage of technology adoption especially in developing country,  

the adopters would need concrete guidance and support from their government in order 

to prepare and be confident for the adoption of the new technologies. It may be the same 

situation to the rice farmers’ e-commerce adoption for rice selling that most of them 

mostly be unfamiliar to the adoption, so government support would be definitely 

requested to assist them. Some rice farmers stated that “it is quite true that most rice 

farmers still rely on the support of the government which, in turn, is no support, there 

is not any movement”, and “if there is intensive assistance from the government, rice 

farmers’ intention to adopt e-commerce for rice selling would possibly be increased”. 

It significantly implies that government support is necessary to the rice farmers’ 

behavioral intention to adopt e-commerce for rice selling. They also mentioned about 

some activities that government can provide to support the rice farmers’ e-commerce 

adoption for rice selling, such as “arranging for an efficient rice-milling machine in  

the local area in order to diminish dependence on middlemen’s tools, some training 

related to marketing, IT and e-commerce utilization, and subsidies on some of the cost 

of e-commerce adoption”. In Thailand, with the government in its role as regulator,  

it is essential to take into account how e-commerce adoption for rice selling could 

impact on rice farmers and, more broadly, on society. In this study, government support 

was found to be a factor influencing rice farmers’ e-commerce adoption, especially at 

this early stage, with many rice farmers still lacking many resources and needing strong 

guidance and policies to follow. Active involvement of the government and relevant 

competent authorities is required to initiate master plans and policies that consider all 

critical factors for the sustainable deployment of e-commerce adoption by rice farmers 

for rice selling. Thus, it is recommended that the government should provide more 

technical and financial support, as well as programs to encourage Thai rice farmers to 

become more involved with and accustomed to using e-commerce for rice selling. 

Government support should be clearly reflected in e-commerce adoption and could be 

in the form of policies and the availability of e-commerce infrastructure and support in 

the community. 
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6.2.6 Perceived risk on e-commerce adoption 

Perceived risk refers to the uncertainty arising from technology adoption which 

could affect the adopter’s confidence and develop his/her resistance to adopting that 

technology (Im et al., 2008). Perceived risk could arise from various types of disclosure 

of important personal information, such as a seller’s identification, or financial, product, 

or other privacy information through an insecure online payment port, and it could lead 

to the possibility of fraud, misuse, or intrusion of information (Biucky et al., 2017).  

The in-depth interview finding was that most rice farmers preferred tangible money 

rather that e-money from the electronic transaction system. In the e-commerce system, 

online payments and transactions are a critical issue affecting rice farmers’ perceptions 

about the lack of security in using e-commerce as most rice farmers would not be 

familiar with the system and would think it was an untrustworthy system. Perceived 

risk were still one of the key impediments to e-commerce adoption as most rice farmers 

may not be familiar with or may have an unclear understanding about the e-commerce 

system. They would therefore have negative perceptions about the risk issues of  

e-commerce adoption, such as cheating, cybercrime, information privacy, and security 

issues in relation to online commercial transactions.  

In the quantitative data approach, perceived risk was then hypothesized based 

on the qualitative study’s finding indicating the need to test whether the perceived risk 

of e-commerce adoption could have a negative effect on rice farmers’ behavioral 

intention to adopt e-commerce for rice selling. This hypothesis was covered by three 

questions in the questionnaire-based survey, that is, risks from cybercrime, cheating, 

and e-payments and online transactions. Nonetheless, the SEM analysis results revealed 

no statistical support for the relationship between perceived risk and rice farmers’ 

behavioral intention (β = 0.036; t-value = 0.509; p-value = 0.661). This finding 

contradicted the finding from studies by Abrahão et al. (2016) and Slade et al. (2015) 

that perceived risk had a negative effect on technology adoption. However, the current 

study’s finding was consistent with the work of Biucky et al. (2017) in which  

no significant relationship was found between perceived risk and behavioral intention.  

In terms of the current study’s finding, it can be said that perceived risk does not 

influence rice farmers’ behavioral intention to adopt e-commerce for rice selling.  
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As a result, the study cannot confirm that perceived risk could be the predictor to rice 

farmers’ behavioral intention to adopt e-commerce for rice selling, as no statistical 

support was found. 

Perceived risk is a combination of uncertainty and the seriousness of  

the outcomes involved and could influence rice farmers’ confidence in adopting  

e-commerce for rice selling. This would mostly occur when they are deciding whether 

to adopt e-commerce for rice selling. Even though it is generally accepted that  

e-commerce adoption can increase business performance, perceived risk seems to be 

one of the concerns which vary depending on perceptions. Many studies have pointed 

out that perceived risk influences the intention of the technology adopter, whereas  

the current study was unable to find a significant relationship between them. However, 

perceived risk or uncertainty on the technology adoption is quite subjective to each 

adopter which may be differentiated depending on their educational background,  

e-commerce experience, IT capabilities and etc. The in-depth interview findings 

showed that rice farmers who had never adopted e-commerce for rice selling may not 

be familiar with and may have an unclear understanding about the e-commerce system, 

so they could have negative perceptions about the risk issues of e-commerce adoption. 

In contrast, rice farmers who had already adopted e-commerce may view this  

the opposite way. To deal with this issue in the long term, more knowledge and 

communication about e-commerce benefits should be provided and disseminated to  

all rice farmers as well as any competent authority should enact the laws and regulations 

regarding e-commerce and the online payments security issue in order to secure and 

increase their confidence to more adopt e-commerce for rice selling. 

 

6.2.7 Social influence on e-commerce adoption 

Social influence refers to the extent to which the individual rice farmer 

considers the beliefs of important people in his/her life about whether he/she should use 

or adopt the technology (Venkatesh et al., 2003). Generally, social influence is social 

pressure coming from the external environment that could possibly influence  

the individual’s perceptions and behaviors of engaging in certain actions (Tan et al., 

2013; Tarhini et al., 2016). The study assumed that social influence could contribute to 
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the positive intention of rice farmers to adopt e-commerce for rice selling. This social 

influence or pressure could come from comments and recommendations from, for 

example, their community, superiors, peers, family members, or successful  

e-commerce adopters, as well as government policy and business trends, and even  

the online community. The interview finding revealed that rice farmers seemed to 

believe the opinions or notions from their communities, especially those rice farmers 

who were successful in e-commerce adoption for rice selling, as well as encouragement 

from the government, competent authorities, and agricultural cooperatives.  

In the quantitative data approach, social influence was hypothesized based on 

the qualitative study’s finding indicating the need to investigate whether other opinions 

and social pressures would have a significant influence on rice farmers’ intention to 

adopt e-commerce for rice selling. This hypothesis was covered by four questions in 

the questionnaire-based survey, consisting of buyer behavior, government policies 

related to e-commerce adoption, business trends, and e-commerce of successful 

farmers. The SEM analysis results did not find a significant relationship between social 

influence and rice farmers’ behavioral intention to adopt e-commerce for rice selling  

(β = 0.125; t-value = 1.564; p-value = 0.118) which was contradictory to the multiple 

regression result. Even though the interview findings revealed that the opinions of 

others and social pressures have a positive influence on rice farmers’ e-commerce 

adoption for rice selling, unfortunately, no statistical support was found for this 

construct. The current study’s result was contrary to the findings of some previous 

studies, such as Venkatesh et al. (2003); Yu (2012); and Slade et al. (2015), in which it 

was asserted that social influence was an influencing predictor of behavioral intention. 

Nevertheless, the current study’s finding was consistent with the studies of Bhatiasevi 

(2016); Tan et al. (2013); Alkhunaizan and Love (2012); Casey and Wilson-Evered 

(2012); and Wang and Wang (2010) in which no statistical support was found for  

the effect of social influence on behavioral intention with regard to technology 

adoption. Therefore, the current study cannot confirm that social influence would have 

an effect on rice farmers’ behavioral intention to adopt e-commerce for rice selling as 

no statistical support was found.  
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The opinions of others or pressures from society were found to be a significant 

predictor in many previous studies on technology adoption. Social influence in this 

research was not found to have a statistically significant impact on the behavioral 

intention to adopt e-commerce for rice selling. However, it was highlighted as 

significant in the in-depth interviews where interviewees indicated that this factor 

should be taken into account. Some interviewees also emphasized on the social 

influence within the farmer group as they said that “the close collaboration within  

the rice farmers’ group or community is important to help each other, share significant 

information, enhance the competitive advantages as well as the bargaining power of 

the rice industry”. With changing trends in consumer’s shopping habits, rice farmers 

also stated about the social pressure of the buyer behavior that “it is quite true that 

nowadays many people prefer buying online, so we of the view that in the future,  

we will increase the volume of rice, selling though e-commerce in order to support  

the customer need”. They also said about government policies influence that “intensive 

government policies to encourage utilization of e-commerce for rice selling are also 

important as we think that it would convince consumers to buy rice directly from rice 

farmers more”. Therefore, it is worth to consider that the opinions or notions of their 

communities were important, especially those of rice farmers who were successful in 

e-commerce adoption, and encouragement from the government, competent authorities, 

and agricultural cooperatives, as well as buyer behavior. To encourage rice farmers,  

the dissemination of information about e-commerce benefits was important, with this 

possibly in the form of the sharing of public knowledge and word of mouth diffusion. 

 

6.2.8 Perceived implementation cost on e-commerce adoption  

Perceived implementation cost refers to the initial, subscription, transaction, and 

communication costs that could arise when adopting technology (Abrahão et al., 2016). 

Indeed, people would possibly be reluctant to adopt technology if they thought it would 

cost a large amount of money or that the adoption would impose a financial burden 

(Bhatiasevi, 2016). Implementation cost appeared to be one of the rice farmers’ 

significant concerns as, after harvesting, they mostly sell their paddy rice to the paddy 

rice hub or rice mill, and incur no further costs related to rice production, marketing, 

and selling. If adopting e-commerce for rice selling, rice farmers would need to have 
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their own rice production facility to convert the paddy rice to rice, while a place in  

the e-market channel would actually lead to further investment cost. The interview 

finding showed that rice farmers who had never adopted e-commerce for rice selling 

possibly viewed e-commerce implementation cost as a burden which would require  

a significant amount of investment, while rice farmers who had already adopted  

e-commerce for rice selling probably considered that no cost burden was incurred as 

the benefits of e-commerce adoption would outweigh the cost constraint.  

As this study selected rice farmers who had already adopted e-commerce for 

rice selling as the sample for the quantitative approach, it was assumed that a low  

e-commerce implementation cost would positively affect e-commerce adoption.  

In order to test the implementation cost’s significance in the quantitative data analysis, 

this factor was hypothesized based on the qualitative approach finding that indicated 

the need to investigate whether a perceived low e-commerce implementation cost 

would positively affect rice farmers’ behavioral intention to adopt e-commerce.  

This hypothesis was covered by four questions in the questionnaire-based survey, that 

is, the cost of internet services, IT equipment, rice production, and transportation. 

However, the SEM analysis results revealed no statistical support for the relationship 

between low e-commerce implementation cost and rice farmers’ behavioral intention 

(β = -0.039; t-value = -0.658; p-value = 0.510). This finding contradicted the results of 

previous studies by Alkhunaizan and Love (2012) and Yu (2012) which found 

perceived financial cost to be one of the predictors of behavioral intention toward 

technology adoption. However, the current study’s finding was in line with the works 

of Bhatiasevi (2016) and Abrahão et al. (2016) who also could not find a significant 

effect of perceived financial cost on behavioral intention. From the current study, it can 

be said that e-commerce implementation cost did not influence rice farmers’ behavioral 

intention to adopt e-commerce for rice selling. Thus, the study could not confirm  

if implementation cost could be a predictor of rice farmers’ behavioral intention to 

adopt e-commerce for rice selling, as no statistical support was found.   

However, although there is no statistical support from the quantitative results, 

the finding of the interview of rice stakeholders provided many significant points.  

It was discovered that rice farmers in reality seem to have massive differences in terms 
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of their financial readiness. Many rice stakeholders have almost the same point of view 

that technology adoption is unavoidably related to the implementation cost which could 

be burden to the adopter. Some of rice stakeholders stated that implementation cost of 

e-commerce adoption can be significant factor could impeding the rice farmers’ 

intention to adopt e-commerce for rice selling since “they do not have sufficient 

agricultural tools to produce rice and capital to invest for IT devices and internet 

services”. It is undeniable that rice farmers will have to take care of all costs related to 

the rice production and the e-commerce adoption for rice selling since growing the rice 

on the field, transforming paddy rice to be rice and placing rice on the e-market. 

Besides, there is considerable idea from some rice farmers that “if there is cooperation 

within a group of rice farmers, the cost would be reduced and, simultaneously,  

the income and profit will increase by selling online by ourselves”. Consequently,  

the cost of e-commerce adoption would be a significant constraint, especially for rice 

farmers who still needed to rely on rice middlemen for financial support and agricultural 

tools which would make it quite difficult to change their behaviors. E-commerce 

adoption would be suitable for rice farmers who had their own capital and did not owe 

debt to middlemen. Even though the results of this research did not find a significant 

relationship between perceived implementation cost and behavioral intention to adopt 

e-commerce for rice selling, it is recommended in the future that relevant agencies take 

these differences into account and provide assistance to reduce the cost burden of  

the adoption of e-commerce for rice selling. Specifically, at this early stage of  

e-commerce adoption, supports about implantation cost and agricultural tools from any 

related agencies should be provided to all rice farmers as well as encouraging them to 

have collective cooperation within their group which are believed to be able to 

encourage them to have more intention to adopt e-commerce for rice selling. 

 

6.2.9 Facilitating conditions for e-commerce adoption 

Facilitating conditions refers to how much an individual perceives that  

an organizational and technical infrastructure is available to assist and support the use 

of the system or technology (Venkatesh et al., 2003). The available facilitating 

conditions could support the adoption of e-commerce or diminish the barriers to  

e-commerce adoption. In the current research, facilitating conditions refer to the 
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available provisions and infrastructure that could facilitate or support rice farmers to 

utilize e-commerce for rice selling, such as IT infrastructure, electricity supply, 

transportation system, access to an internet signal, etc. Many studies such as Venkatesh 

et al (2003); Yu (2012); and Tarhini et al. (2016) have found that facilitating conditions 

are an important predictor that directly affects the actual use of technology.  

Thus, facilitating conditions, in this study, were modeled to relate directly to actual use 

behavior which refers to the acceptance and adoption of e-commerce for rice selling. 

The current study assumed that facilitating conditions in Thailand would be insufficient 

and not provide coverage in some areas, especially in rural areas and the countryside, 

so this insufficiency in facilitating conditions would lead to a direct negative effect on 

e-commerce acceptance and adoption by rice farmers. The in-depth interview finding 

showed that facilitating conditions were an important factor that could contribute to  

the success of e-commerce adoption and, conversely, that if low availability of 

facilitating conditions applied, this would definitely affect e-commerce adoption for 

rice selling. In fact, facilitating conditions for e-commerce adoption in Thailand have 

become much better over the past decade through the government’s allocation of  

a budget to construct a nationwide broadband network for villages, as well as  

the creation of digital application platforms including e-marketplace, e-payments, and 

e-government. However, the low availability of facilitating conditions persists in some 

districts, especially in rural areas and the countryside. In addition, many elements 

related to e-commerce adoption need to be comprehensively allocated and provided, 

such as enacting e-commerce laws and regulations, allocating a rice mill to every 

village, etc. These facilitating conditions are necessary to increase the confidence of 

rice farmers, thus encouraging them to adopt e-commerce for rice selling.  

In the quantitative data approach, facilitating conditions were hypothesized 

based on the qualitative study’s finding of the need to investigate whether insufficient 

facilitating conditions for e-commerce adoption negatively affect Thai rice farmers’ 

acceptance and adoption of e-commerce for rice selling. This hypothesis was covered 

by three questions in the questionnaire-based survey that related to the availability of 

the following: IT infrastructure, internet signal, logistics, facilities, and electronic 

payment systems. These questions focused on whether rice farmers felt they could 

access the resources, knowledge, and support that would enable them to adopt  
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e-commerce for rice selling. The SEM analysis results revealed that the negative effect 

of insufficient facilitating conditions on rice farmers’ acceptance and adoption of  

e-commerce for rice selling, but statistical support was not found (β = -0.007; t-value = 

-0.132; p-value = 0.895). This negative effect implied that rice farmers may refuse to 

adopt e-commerce for rice selling if insufficient facilitating conditions were available 

to assist them; however, unfortunately, no statistical support was found for this the 

argument. To a certain extent, this was explained by the interview data analysis finding 

in Chapter 4 that attributed the effect of this construct to the insufficient availability of 

some aspects of facilitating conditions in some areas of Thailand. This finding was 

contradictory to findings in the previous studies of Venkatesh et al (2003); Yu (2012); 

and Tarhini et al. (2016) that supported the significant relationship between facilitating 

conditions and actual behavior. On the other hand, the current study’s finding was 

consistent with findings in the studies of Alkhunaizan and Love (2012) and Bhatiasevi 

(2016) which also could not find the relationship between facilitating conditions and 

actual behavior. Consequently, the current study could not confirm that insufficient 

facilitating conditions would be a predictor to the actual behavior of rice farmers in 

accepting and adopting e-commerce for rice selling, as no statistical support was found.  

The perception of whether facilitating conditions are sufficiently provided 

influences the actual use behavior of potential adopters. Many studies have found that 

facilitating conditions are an important predictor that directly affects the actual use of 

technology; however, the results of this study did not find evidence of a significant 

relationship between facilitating conditions and actual adoption of e-commerce. 

Nonetheless, based on analysis of the in-depth interviews, facilitating conditions for  

e-commerce adoption was still considered influential and a requirement for most rice 

farmers to efficiently and effectively undertake the successful adoption of e-commerce 

for rice selling. Some rice farmers mentioned that “low availability of facilitating 

conditions, it would definitely affect our e-commerce adoption”. Most interviewees 

have the same opinion that facilitating conditions which available to support  

the e-commerce adoption for rice selling in the center of Thailand are much better now 

than over the previous decade, but in rural areas, these conditions still need to be 

provided and improved to encourage more rice farmers to adopt e-commerce for rice 

selling in the future. They mostly mentioned about relevant facilitating conditions for 
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e-commerce adoption that should adequately exist, such as an internet signal, IT 

infrastructure, electricity supply, transportation system, laws and regulations associated 

with e-commerce adoption, etc. Thus, to encourage the adoption of e-commerce for rice 

selling, the provisions and infrastructure for its adoption and usage should be available 

and in place. National ICT infrastructure should be the foundation issue for e-commerce 

adoption, especially in a developing country such as Thailand, with this infrastructure 

well-developed and competitively priced to provide the basis for e-commerce. 

Furthermore, to establish and develop the ICT infrastructure, it is recommended that 

coordination be encouraged among all parties concerned from both the private and 

public sectors in Thailand to build up the national information infrastructure and to 

establish a framework that ensures sufficient availability of facilitating conditions. 

Thus, to encourage more rice farmers to adopt e-commerce for rice selling, these 

elements are basically requirement to be improved and sufficiently available for them. 

 

6.3 Theoretical contributions 

 

The research model is a modification and extension of the UTUAT model with 

four additional factors in the context of e-commerce adoption for agricultural products 

in Thailand. This model could provide a solid base for explaining why Thai rice farmers 

accept or reject e-commerce adoption from a specific perspective, together with 

allowing significant potential for enhanced understanding of the acceptance of  

e-commerce adoption. It is the most comprehensive individual-level adoption model, 

integrating many significant models and theories from previous research on technology 

acceptance (Tan, 2013). Even though UTAUT is widely used in exploratory research 

associated with public adoption attitudes, no previous study has attempted to extend, 

modify, and validate such a model for e-commerce adoption for rice selling in Thailand.  

In this regard, the modified and extended UTAUT was formulated to fit  

the context of e-commerce adoption for rice selling in Thailand. This research applied 

four main variables in the UTUAT model, consisting of performance expectancy, effort 

expectancy, facilitating conditions, and social influence (Venkatesh et al., 2003).  

Four additional important variables that could affect an online scenario and could make 
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the model more suitable to the rice sector in Thailand were added to the model. These 

four constructs were extracted from the findings of in-depth interviews conducted with 

rice stakeholders in Thailand, and comprised perceived risk, perceived implementation 

cost, sufficient IT knowledge and skills, and government support. The current study 

undertook an investigation of the various relationships drawn and tested, uncovering 

many interesting relationships. This study confirmed the influence of several 

influencing variables on behavioral intention and use. The findings of this study were 

mostly in agreement with previous research in that behavioral intention was found to 

be a crucial predictor of actual behavior. In addition, this study provided evidence that 

performance expectancy, effort expectancy, sufficient IT knowledge and skills, and 

government support play roles as significant predictors of behavioral intention. 

However, in this research, facilitating conditions were not found to be a predictor of 

actual behavior and three of the additional constructs, namely, social influence, 

perceived risk and perceived implementation cost, had no relationship to behavioral 

intention. This model’s framework could ultimately be used to provide guidance to 

other business sectors, especially those involved with other agricultural products and 

perishable goods. Alternatively, it could be re-conducted within this context and/or 

similar new contexts at different time periods or places which would probably help 

future research to uncover new constructs.  

 

6.4 Practical implications 

 

Although many studies have explored e-commerce adoption in many different 

contexts, no previous study has attempted to draw the linkages between influencing 

factors and e-commerce adoption for rice selling in Thailand. The results from  

the current research aim to provide the means to initiate e-commerce practice for rice 

products in Thailand’s market. Rice must pass through many processes before it reaches 

consumers’ hands, and the price is definitely manipulated along the whole process. 

With the ever-growing presence of ecommerce and the multitude of online 

marketplaces are available, selling rice will not be restricted only the traditional way. 

Therefore, e-commerce adoption could be an alternative rice selling channel which 

would allow rice farmers to directly contact potential consumers in all areas at any time. 
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Moreover, although many business sectors make enormous use of e-commerce,  

in relation to rice selling in Thailand, the practice of e-commerce is still in its infancy. 

This study’s findings are expected to provide an important pathway for Thai rice 

farmers to adopt e-commerce as a rice selling channel. The evidence resulting from  

the research could also assist policy makers as well as relevant government agencies to 

provide suggestions and ways to persuade Thai rice farmers to increase their use of  

the e-commerce platform in the future. The following practical implications, extracted 

from the research findings and the results from many studies discussed in this work. 

 

6.4.1 E-commerce adoption knowledge and capabilities 

E-commerce adoption knowledge and capabilities are one of the highest priority 

which would require the potential adopter to have. The e-commerce adoption for rice 

selling, it is nearly impossible for rice farmers who do not have enough knowledge and 

capabilities on IT to sell rice online. Additionally, in fact, there many rice farmers in 

Thailand who still do not know and understand about the beneficial aspects of  

the e-commerce adoption for rice selling. The beneficial aspects of e-commerce 

adoption should be clearly provided and disseminated to all rice farmers in order to 

raise their awareness and assist them to successfully adopt e-commerce for rice selling. 

Otherwise, they may not see the advantages and probably would be reluctant to adopt 

because they could question whether it would make the job more complicated and 

difficult. The initial significant implication in research is that e-commerce adoption 

knowledge and capabilities are extremely necessary for rice farmers to be able to adopt 

e-commerce. Rice farmers, thus, should be sufficiently educated and provided all skills 

and knowledge related to e-commerce adoption and IT educational support which it can 

be in the form of short-term course, training, workshop, focus group, conference, 

seminar, and etc. 

 

6.4.2 Incentives, available agricultural tools and financial support 

It is undeniable that many rice farmers still lack of many aspects to adopt  

e-commerce for rice selling, such as agricultural tools, electronic devices and capital. 

If adopting e-commerce for rice selling, rice farmers would need to have their own rice 
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production facility to convert the paddy rice to rice, while a place in the e-market 

channel would actually lead to further investment cost. In fact, most rice farmers need 

a capital advance to buy fertilizer and some agricultural tools and mostly buy this from 

middlemen, so their crops will be sold and deducted from the loan from that 

middleman”. The important implication from this research finding provide that there 

are many costs concerning the adoption such as rice production cost, internet service, 

equipment (computer hardware and software), logistics, electricity and etc. In this 

regard, to encourage rice farmers to adopt e-commerce for rice selling, the relevant 

agencies should take into account about cost constraint and provide some support to 

tackle this issue. For example, there should be an arrangement for access to agricultural 

tools related to rice milling, such as efficient rice-milling machines, paddy rice drying 

pavement, and rice storage are extremely important and what most rice farmers would 

request in order to produce their own rice product; otherwise, the rice will not be good 

enough for distribution to the market. Furthermore, incentives and financial support for 

rice farmers are necessary at the early stage in order to push rice farmers into adopting 

e-commerce for rice selling. It could be in the form of pilot program or projects for 

incubating rice farmers to be able to sell rice online by providing some support for 

related costs and agricultural tools of e-commerce adoption in a period of time. These 

projects could help them survive at the beginning of adoption and make them be 

accustomed to the adoption. On the top of that, cost of distribution and delivery might 

become an obstacle factor in EC adoption which could affect to the price of rice, 

resulting in a large volume of orders needing to be taken to cover the cost, so to 

encourage more e-commerce usage for rice product, this issue should be taken care by 

provided the financial supports or any incentives on rice delivery cost.  

 

6.4.3 Support the close collaboration within rice farmer group 

E-commerce adoption would require knowledge and many resources from  

the adopter. It is relatively true that rice farmers still have limited resources, such as IT 

knowledge and skills, finance, experience of IT usage and etc., so encouraging rice 

farmers to form into group for who have the same intention to sell rice online, seems to 

be interesting option that could not only facilitate each other on the adoption, but it also 

help to minimize all potential constraints. Moreover, it is due to the fact that  
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e-commerce adoption may lead rice farmers have to produce rice from paddy rice and 

place it on the e-market by themselves, so rice quality is also an important issue which 

could affect to the possibility to survive in the e-market in the long term. E-commerce  

can be a tool for rice farmers group to create a product differentiation, such as adding 

organic labeling, indicating the specific types of rice (e.g. Riceberry and Sangyod rice), 

providing special packaging or proceeding the marketing strategies (e.g. advertising, 

branding and storytelling). Selling rice on behalf of group or trademark would provide 

better reputation which could make consumer to remember, and if their product can 

satisfy consumer, they may return to buy rice via online channel again. Further practical 

implication in this study is that rice farmers’ e-commerce adoption seems to be possible 

with effective and efficient way when rice farmers cooperate with their group with  

a mutual objective to produce and sell rice via e-commerce. Consequently, the relevant 

agencies should take into account that encouragement of close collaboration within 

groups of rice farmers definitely could facilitate them to help each other by sharing 

significant information, enhance competitive advantage as well as bargaining power in 

the rice industry. 

 

6.4.4 Readiness and availability of e-commerce and IT infrastructures 

As worldwide expansion of internet usage in trade and the rapid growth of 

electronic technology, e-commerce adoption for rice selling seem not to be far away for 

rice farmers anymore. E-commerce is believed to provide more opportunities and create 

competitive advantages to the adopter. It is specifically the vision in Thailand 4.0 of 

Thai government, focusing on the value-based economy, driven by innovation, 

technology, and creativity. To attempt creating the transformation of businesses in  

the rice industry to a digital economy, e-commerce adoption for rice selling seem to fit 

to the country’s strategy. Readiness of e-commerce and IT infrastructures is one of  

the most significant factors that could affect to the effective and efficient adoption of 

e-commerce. Furthermore, the streamlining online payment method and developments 

in its security are also significant issues that should be focused. The relevant agencies 

should take it into a serious consideration that to facilitate the e-commerce adoption, 

there should be sufficient availability of IT infrastructure, a stable internet signal, digital 

application platforms (e.g. e-marketplace, e-payments, and e-government) and  
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the transportation system covering all area in Thailand. These can be accepted as  

the basic foundation of e-commerce adoption for all country that policy maker should 

give a precedence in order to achieve a sustainable development of e-commerce. 

 

6.5 Policy recommendations 

 

This research contributes to a better understating of Thai rice farmers’ adoption 

of e-commerce for rice selling and how this adoption can be encouraged. The study’s 

findings are expected to be important particularly to competent authorities or relevant 

agencies in Thailand seeking to understand or encourage rice farmers’ adoption of  

e-commerce for rice selling. In order to achieve a sustainable development of  

e-commerce adoption for rice selling, it is highly recommended that the country’s 

policy maker should take into a serious consideration that there are many influencing 

factors affecting to rice farmers’ e-commerce adoption which are probably interrelated 

and, in some cases, highly dependent upon each other. These following policy 

recommendations would be an initial guidance and pathway which derived from  

the various research findings, with important information from the many studies 

discussed in this work. 

 

6.5.1 E-commerce law and regulatory issues 

In Thailand, e-commerce has dramatically growth over the last decade.  

E-commerce adoption is inevitably related to several law and regulations, such as 

electronic transaction law, electronic signature law, data protection law, computer 

related crime, electronic data interchange and many mores. Legal issue regarding to  

e-commerce adoption seems to be complicated, and it would cause a difficulty to rice 

farmers to understand and comply with. As the matter of fact that the information on 

the online market can be adjusted and made up rather than the paper-based information 

which could lead to uncertainty of both buyer and seller. Furthermore, online 

consumers are considerably difficult to be identified and verified whether they are 

legitimate person and being the same person who proceeded that online transaction. To 

secure rice farmers to the possible risks of e-commerce adoption, policy maker should 
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take into account by initiating programs to assist rice farmers being able to understand 

relevant law and regulation concerning e-commerce adoption and providing an 

important information about what laws and regulations that could protect them and 

what they have to comply with special treatments. Rice farmers should be fully assisted 

and protected by the law and regulatory issues which could be able to make them having 

a legal certainty with being secured and confident to proceed the e-commerce adoption 

for rice selling. It shall be a significant role of the policy maker to ensure that there are 

law and regulations that could cover all issues related to rice farmers’ e-commerce 

adoption for rice selling. 

 

6.5.2 Establishment of main focal point and service center  

Encouraging rice farmers to adopt e-commerce for rice selling seems to relate 

various aspects of the influencing factors that could either support or impede them to 

adopt the e-commerce. In fact, it is undeniable that rice farmers still lack many 

significant elements regarding to the e-commerce adoption such as capital, agricultural 

tools, IT knowledge and skills, and they would definitely need the constructive 

guidance and the various types of support. With regard to the research finding, it is 

strongly recommended that policy maker should consider to designate some competent 

authorities as the main country’s focal point, specifically taking care of all related issues 

regarding to rice farmers’ e-commerce adoption in the long term. This main focal point 

is expected to play a significant role being responsible for the country’s development 

of rice farmers’ e-commerce adoption. In addition, there should be also  

an establishment of e-commerce service center, situated in many provinces around 

Thailand. The authorized focal point would be able to assign their authorities or 

specialists to station in the service center for providing information and suggestion as 

well as helping rice farmers solving some problems regarding to the e-commerce 

adoption. For example, when rice farmers need any guidance and assistances, they 

would initially think about the main focal point and find the nearest service center in 

their area for asking about the service and support on all related issues of e-commerce 

adoption. Furthermore, Long term project about supporting farmers to adopt  

e-commerce should be initiated and accomplished by the focal point. They probably 

work closely with some institutions, companies, and universities to educate and provide 
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all skills and knowledge related to e-commerce adoption and IT educational support. 

Consequently, the establishment of main focal point and service center should be 

considered as one of prior necessities because it would provide many beneficial aspects 

to rice farmers and contribute to the sustainable development of country’s e-commerce 

adoption.   

 

6.6 Research limitations 

 

Although this research revealed some crucial issues regarding e-commerce 

adoption for rice selling by rice farmers in Thailand, it also encountered some 

limitations.  

 

6.6.1 Sample selection and sample size 

The initial reason is the selected sample to conduct the qualitative and 

quantitative data analyses. In the qualitative approach, five different groups of rice 

stakeholders were selected to participate in in-depth interviews to explore  

the influencing factors that could affect rice farmers’ behavioral intention to adopt  

e-commerce for rice selling. These groups comprised rice farmers, consumers, 

middlemen (rice mill and paddy rice hub owners), agricultural cooperatives officers, 

and a rice industry-related government officer, so it was possible that some important 

players in the Thai rice supply chain could be missed. In the quantitative approach, most 

Thai rice farmers still relied on the traditional method of rice selling, while a lesser 

number had already adopted e-commerce. The quantitative research was based on  

the perceptions of Thai rice farmers who had already adopted e-commerce for rice 

selling. This was in line with the study’s intention to investigate the factors that 

influence the behavioral intention of Thai rice farmers and their actual behavior of 

adopting e-commerce for rice selling. Therefore, other Thai rice farmers who had not 

yet adopted e-commerce for rice selling were excluded in the data analysis, probably 

leading to some bias in the study’s results. The small size of the sample had a profound 

influence on the observed results and the inferences drawn in this research. It is likely 

that if a sample of a larger size was investigated under the same conditions, different 
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observations may have occurred and a different conclusion may have been reached. 

However, this would depend on whether the sample was representative of the target 

population. 

 

6.6.2 Research constructs and absence of statistical data 

Even though Thailand has an extremely sophisticated rice supply chain, this 

research model only focused on the four main constructs of the UTAUT model, as well 

as the four additional constructs extracted from the findings of interviews conducted 

with rice stakeholders in Thailand. Consequently, other important factors that could 

have had a direct or indirect effect on the behavioral intention of, and e-commerce 

adoption by, Thai rice farmers may have been omitted. Furthermore, some difficulties 

may have occurred as some statistical information was absent in relation to the value of 

e-commerce utilization for agricultural products in Thailand and the number of rice 

farmers who had already adopted e-commerce for rice selling.  

 

6.6.3 Self-report perceptions 

Self-reporting occurred when the selected interviewees and respondents were 

asked to give their own perceptions, as these could be exaggerated or underplayed.  

The interview findings and survey questionnaire results relied on the personal opinions 

and perceptions of selected interviewees and respondents which could be susceptible to 

subjective bias. Thus, the findings and results reported from this study should be 

interpreted or used with caution. 

 

6.7 Future research  

 

Future research could build on the proposed research model, for example, by 

investigating a different agricultural product or perishable goods, or in the context of  

a different country. The current study used a quantitative method collecting data from 

405 Thai rice farmers who had already adopted e-commerce for rice selling. The study 

could be extended by surveying other farmers who had not yet adopted e-commerce for 

rice selling, or by adding other data collection methods or a combination of methods, 
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such as observation, action research, and/or collecting data at different time periods.  

It also includes with adapting the research topic to investigate the different perspectives 

of rice stakeholders towards rice farmers’ e-commerce adoption for rice selling,  

such as customer, rice middlemen, government agencies and etc. Although the model 

in this research was able to explain almost 30 percent of the variance in behavioral 

intention which could be recognized as an initial step towards understanding  

e-commerce adoption for rice selling, it is strongly recommended that new variables be 

uncovered in the context of the current study. Other important variables, such as legal 

issues, collaboration among Thai rice farmers, trust, culture or any unforeseen 

circumstances e.g. the Coronavirus Disease 2019 (COVID-19) pandemic which may 

affect the thought of business operation could be integrated into the conceptual model 

to obtain a better and more in-depth understanding of e-commerce adoption by  

Thai rice farmers for rice selling. 

 

6.8 Conclusion 

 

This research aimed to explore the factors that could influence Thai rice 

farmers’ behavioral intention to adopt e-commerce for rice selling. The study proposed 

a modification and extension of the UTAUT model as the study’s model for  

e-commerce adoption for rice selling in Thailand. This model could provide a solid base 

for explaining why Thai rice farmers accept or reject e-commerce adoption based on 

their specific perceptions, together with allowing significant potential for enhanced 

understanding of the acceptance of e-commerce adoption. The study’s model is further 

used to examine the influencing factors that could affect Thai rice farmers’ behavioral 

intention to adopt e-commerce and their acceptance and adoption of e-commerce for 

rice selling. To accomplish these objectives, this research employed mixed research 

methodology with both qualitative and quantitative approaches. This research was 

designed to conduct a quantitative study as a follow-up approach to the qualitative study 

as the main approach in the study. The study’s model retained four robustness 

constructs from the original UTAUT model (i.e. performance expectancy, effort 

expectancy, social influence, and facilitating conditions). It also introduced four 

additional constructs, consisting of perceived risk, perceived implementation cost, 
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sufficient IT knowledge and skills, and government support in its investigation of rice 

farmers’ behavioral intention to adopt e-commerce for rice selling and their acceptance 

and adoption of e-commerce, These constructs were initially reviewed from previous 

studies on technology acceptance and adoption, and were conceptualized based on  

the in-depth interview findings from rice stakeholders in Thailand.  

The data analysis in this research applied mixed methodology using qualitative 

and quantitative approaches. The qualitative data analysis was conducted using 

thematic analysis of the data from the in-depth interviews of 15 stakeholders in the Thai 

rice value chain. The research findings provided ample and insightful information from 

the various rice stakeholders, who represented five different groups: (1) rice farmers; 

(2) rice consumers; (3) agricultural cooperatives officers; (4) rice middlemen; and (5) 

rice industry-related government officer. This analysis identified eight important 

factors that could affect rice farmers’ behavioral intention to adopt e-commerce for rice 

selling and their acceptance and adoption of e-commerce, with these factors generated 

and integrated into the study’s conceptual model. The quantitative data analysis mainly 

focused on the preliminary data analysis, factor analysis, and use of the structural 

equation modeling (SEM) technique. In order to confirm the conceptual model and to 

generalize the qualitative study’s findings to all rice farmers in Thailand,  

a questionnaire-based survey was conducted. This quantitative approach, based on  

the perceptions of Thai rice farmers who had already adopted e-commerce for rice 

selling, produced several interesting findings, providing statistical evidence from  

the SEM data analysis that rice farmers’ behavioral intention (BI) contributed to  

the acceptance and adoption (AA) of e-commerce for rice selling. Performance 

expectancy (PE), effort expectancy (EE), sufficient IT knowledge and skills (IT), and 

government support (GOV) were also found to have significant relationships with 

behavioral intention (BI) to adopt e-commerce for rice selling. These findings could be 

interpreted as meaning that Thai rice farmers intend to adopt e-commerce for rice 

selling as it could help them to improve their selling performance, although it would 

require an amount of effort. Furthermore, government support and sufficient IT 

knowledge and skills appeared to be significant factors that influenced Thai rice 

farmers’ behavioral intention to adopt e-commerce for rice selling. However, no 

statistical support was found for the influence of social influence (SI), perceived 
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implementation cost (IC), and perceived risk (PR) on behavioral intention (BI), nor of 

the influence of insufficient facilitating conditions (FC) on the acceptance and adoption 

(AA) of e-commerce for rice selling.  

To recap, e-commerce adoption for rice selling in Thailand is still in the infancy 

stage. The rice supply chain in Thailand is quite sophisticated as rice passes through 

many activities from the paddy processing level through to reaching consumers’ hands. 

The key players in these midstream activities are rice millers, traders, wholesalers, 

retailers, etc. It should be noted that e-commerce adoption for rice selling is not 

intended to replace traditional selling methods. Instead, it introduces an additional rice 

selling channel or, alternatively, e-commerce adoption for rice selling works alongside 

traditional sales methods. This study has explored several influencing factors that could 

affect rice farmers’ behavioral intention to adopt e-commerce for rice selling and  

the acceptance and adoption of e-commerce. These factors comprise performance 

expectancy, effort expectancy, sufficient IT knowledge and skills, and government 

support. To encourage rice farmers to adopt e-commerce for rice selling, it is important 

to note that they need various efforts, support and guidance. The active involvement of 

the public and private sectors is requested in order to engage public interest and raise 

the awareness of rice farmers to the benefits of e-commerce adoption. Moreover, it is 

vital that all relevant agencies provide adequate infrastructure in all areas, as well as 

accessibility to the internet and IT equipment, both in terms of enhancing accessibility 

to physical networks and reducing the cost of access. Furthermore, demonstrations of 

best practice in e-commerce adoption for rice selling should be promoted and 

disseminated to rice farmers. A regulatory framework and establishment of main focal 

point regarding e-commerce utilization are also necessary to ensure the building of trust 

between buyers and sellers and to achieve the sustainable development of country’s  

e-commerce adoption. 
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The Questionnaire of the Research on the Topic of 

an Empirical Study on Encouraging E-commerce Adoption in  
Thai Agricultural Products: A Case Study of Rice Farmers 

 
แบบสอบถามเพ่ือการวจิัย 

เร่ือง   การส่งเสริมการน าตลาดอเิลก็ทรอนิกส์มาใช้ในการค้าขายผลติภัณฑ์ทาง
การเกษตรของไทย : กรณศึีกษาการขายข้าวของชาวนา 

 
ค าช้ีแจง 

 

งานวิจยัน้ีเป็นส่วนหน่ึงของการศึกษาหลกัสูตรปรัชญาดุษฎีบณัฑิต สาขาการ
บริหารจดัการ โดยมีวตัถุประสงค์เพื่อศึกษาการส่งเสริมการน าตลาดอิเล็กทรอนิกส์  
(e-commerce: EC) มาใชใ้นการคา้ขายขา้วของชาวนาไทย 

ขอความกรุณาตอบแบบสอบถามทุกข้อตามความคิดเห็นท่ีเป็นจริงของท่าน 
ค าตอบของท่านมีคุณค่ายิง่ต่องานวจิยัในคร้ังน้ี และจะมีประโยชนใ์นเร่ืองการสนบัสนุน
เพื่อใหเ้กิดความเช่ือมัน่ในการน าตลาดอิเลก็ทรอนิกส์ไปใชใ้นการคา้ขายขา้วของชาวนา   

        
           ขอขอบพระคุณเป็นอยา่งสูง 

 
                     นายเจษฎา  อารมยดี์ 
            นกัศึกษาปริญญาเอก สาขาการบริหารจดัการ 
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วทิยาลยันานาชาติ สถาบนับัณฑิตพฒันบริหารศาสตร์ (NIDA) 
Part 1: Demographic profiles of respondents 
(ส่วนที ่1: ข้อมูลทัว่ไปของผู้ตอบแบบสอบถาม) 

Note: Please choose the best answer and write down X into the box   X 

โปรดพิจารณาขอ้ความแลว้แสดงความเห็นโดยท าเคร่ืองหมาย   X   ลงในช่อง   X 
1. Gender (เพศ) 
 1)  Male (ชาย)  2)  Female (หญิง) 
2. Age (อาย)ุ 
 1)  Less  than 20 years  

      old  (ต  ่ากวา่ 20 ปี) 
 2)   20-30  years old      

       (20-30 ปี) 
 3)  31-40 years old 

     (31-40 ปี) 
 4)  41-50 years old  

     (41-50 ปี) 
 5) 51-60 years old  

     (51-60 ปี) 
 6) More than 60 years  

    old (มากกวา่ 60 ปี) 
3. Marital status (สถานภาพสมรส) 
 1) Single (โสด)  2) Married (สมรส) 
4. Education level (การศึกษา) 
 1) Under secondary  

     school   (ต  ่ากวา่  
     ระดบัมธัยมปลาย) 

 2) High school  
    (มธัยมปลาย) 

 3) Vocational certificate/  
      Diploma (ปวส. / 
       อนุปริญญา) 

 4) Bachelor degree  
     (ปริญญาตรี) 

 5) Master degree 
     (ปริญญาโท) 

 6) Higher than master  
     degree (สูงกวา่ 
     ปริญญาโท) 

 7) Others (อ่ืนๆ) 
…………………………………………………………………………  
………………………………………………………………………… 
………………………………………………………………………… 
………………………………………………………………………… 
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5. Household monthly income (รายไดค้รัวเรือน/เดือน) 
 1) Below 5,000 baht   

     (ต ่ากวา่ 5,000 บาท) 
 2) 5,000 - 9,999 baht     

    (ระหวา่ง 5,000 –   
     9,999 บาท) 

 3) 10,000 - 14,999 baht   
     (ระหว่าง 10,000 –   
      14,999  บาท) 

 4) 15,000 - 19,999 baht   
     (ระหวา่ง 15,000  –   
      19,999 บาท) 

 5) 20,000 baht or above  (20,000 บาท หรือ 
    มากกวา่) 

6. Farmer status: Are you a farmer, having own harvesting area?   
    (ท่านมีท่ีนาเป็นของตนเอง ใช่หรือไม่)  
 1) Yes (ใช่)  2) No (ไม่) 
7.  Rice possession for sale: Are you a farmer, producing rice for sale? 
     (ท่านมีขา้วเป็นผลผลิตส าหรับขาย ใช่หรือไม่) 
 1) Yes (ใช่)  2) No (ไม่) 
8.  Average internet spending time per day 
     (ปริมาณการใชอิ้นเทอร์เน็ตโดยเฉล่ียต่อวนั) 
 1) Never (ไม่เคยใช)้  2) Less than 2 hours  

    (นอ้ยกวา่ 2 ชัว่โมง) 
 3)  2-5 hours (2-5 

ชัว่โมง) 
 4) 6-10 hours (6-10  

    ชัว่โมง) 
 5) More than 10 hours (มากกวา่ 10 ชัว่โมง) 

9. E-commerce experience: Have you ever used e-commerce for “selling or buying” 
goods? (If your answer is “Yes”, please kindly answer no. 10; if the answer is “No”, 
please continue at the question no. 11) 
     (ท่านเคยซ้ือ หรือ ขาย” สินคา้ (ทัว่ไป) ผา่นตลาดอิเลก็ทรอนิกส์หรือไม่) (หากตอบวา่ “ใช่” 
โปรดตอบขอ้ 10 และหากตอบ “ไม่” โปรดท าต่อในขอ้ 11) 
 1) Yes (ใช่)  2) No (ไม่) 
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10. How long have you been used e-commerce for “selling or buying” goods?  
       (ท่าน ซ้ือ หรือ ขาย” สินคา้ (ทัว่ไป) ผา่นตลาดอิเลก็ทรอนิกส์มานานเท่าใด) 
 1) Less than 6 months  

    (นอ้ยกวา่ 6 เดือน) 
 

 2) Between 6 months  
    to 2 years (ระหวา่ง 
6 เดือน ถึง 2 ปี) 

 3) More than 2 years      
    (มากกวา่ 2 ปี) 

11.  Rice selling through E-commerce experience: Have you ever used e-commerce in “selling 
rice” via your website, government or private website, Facebook, Instagram, Line application, 
WeChat or other online channel? (If your answer is “Yes”, please kindly answer no. 12, 13 and 
14; if the answer is “No”, please continue at the question no. 15) 
       (ท่านเคยท าการคา้ขาย “ขา้ว” ผา่นตลาดอิเลก็ทรอนิกส์ หรือไม่ อาทิเช่น เวบ็ไซตต์นเอง,   
เวบ็ไซตก์ลางของหน่วยงานรัฐหรือเอกชน, Facebook, Instagram, Line application, 
WeChat, หรือ ช่องทางออนไลนอ่ื์นๆ) (หากตอบวา่ใช่ โปรดตอบขอ้ 12 13 และ 14 และหาก
ตอบ “ไม่” โปรดท าต่อในขอ้ 15) 
 1) Yes (ใช่)  2) No (ไม่) 
12. Which platforms in e-commerce have you used for selling rice?  
(Can answer more than 1 choice) 
(ท่านขายขา้วผา่นตลาดอิเลก็ทรอนิกส์โดยช่องทางไหน) (ตอบไดม้ากกวา่ 1 ขอ้) 
 1) Facebook  

    (เฟซบุค) 
 2) Line application (ไลน)์  3) Instagram application 

 (อินสตาแกรม) 
 4) Government or 

private website 
(เวบ็ไซตก์ลางของ
หน่วยงานรัฐหรือ
เอกชน) 
 

 5) Own website) 
    (เวบ็ไซตต์นเอง) 

 6) Other online channel  
(ช่องทางออนไลน์
อ่ืนๆ………………
……………………
……………………) 
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13. Which devices have you used for selling rice online?  
(Can answer more than 1 choice) 
(ท่านใชอุ้ปกรณ์ใดในการขายขา้วผา่นตลาดอิเลก็ทรอนิกส์) (ตอบไดม้ากกวา่ 1 ขอ้) 
 1) Desktop PC / 

Laptop/ Notebook    
(คอมพิวเตอร์/ 
โน๊ตบุค) 

 2) Smartphone     
   (โทรศพัทมื์อถือสมาร์ทโฟน) 

 3) Tablet (แทบ็เลต็) 

 4) Other devices (please indicate………………………………………………….….) 
    (อุปกรณ์อ่ืนๆ โปรดระบุ………………………………………………..………......) 

14. How often have you adopted e-commerce for rice selling? 
      (ท่านใชต้ลาดอิเลก็ทรอนิกส์ในขายขา้วบ่อยเพียงใด) 
 1) Rarely  

    (ใชไ้ม่ค่อยบ่อย) 
 2) Sometimes (ใชบ้างคร้ัง)  3)  Often (ใชบ่้อย) 

 4) Always (ใชเ้ป็นประจ า) 
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Part 2: Your intention to adopt e-commerce for rice selling 
 (ส่วนที ่2: ความตั้งใจในการน าตลาดอเิลก็ทรอนิกส์เพ่ือใช้ในการค้าขายข้าว) 

 
Notes: it allows to answer all questions even though you have not adopted e-commerce 
for rice selling  
(หมายเหตุ: สามารถตอบไดทุ้กค าถามถึงแมว้า่ท่านจะยงัไม่ไดใ้ช ้e-commerce ในการขายขา้ว) 
Please choose only one selected answer that is closest match to your idea and write down 
“X” into the box   X    
โปรดพิจารณาขอ้ความแลว้แสดงความเห็นโดยท าเคร่ืองหมาย   X   ลงในช่องท่ีท่านคิด
วา่ตรงกบัความเห็นของท่านมากท่ีสุดเพียงช่องเดียว 
No. Influencing factors  

(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
Performance Expectancy (ดา้นความคาดหวงัในความมีประสิทธิภาพของการใช ้e-commerce) 
15. Adoption of e-commerce for 

rice selling will be able to 
increase trade opportunity.  
(การขายขา้วผา่นตลาดอิเลก็ทรอนิกส์
ช่วยเพิ่มโอกาสทางการคา้) 

     

16.  Adoption of e-commerce for 
rice selling can increase profit. 
(การขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์ช่วยเพิ่มก าไร) 

     

17. Adoption of e-commerce for 
rice selling can avoid 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
middleman in intervening the 
price. (การขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์ช่วยลดการแทรกแซง
จากพ่อคา้คนกลาง) 

18. Adoption of e-commerce for 
rice selling can increase a chance 
to sell rice more quickly.  
(การขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์ช่วยเพิ่มโอกาส
ในการระบายสินคา้ไดเ้ร็วข้ึน) 

     

Effort  Expectancy (ดา้นความสะดวกของการใช ้e-commerce) 
19. Adoption of e-commerce for 

rice selling is complicate, 
difficult to understand due to 
many technical processes.   
(การขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์ เป็นส่ิงท่ียากต่อ
การเรียนรู้ เพราะมีขั้นตอน
ทางดา้นเทคนิคค่อนขา้งมาก) 

     

20.  Adoption of e-commerce for 
rice selling requires good IT 
skills (การขายขา้วผา่นตลาด
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
อิเลก็ทรอนิกส์จ าเป็นตอ้งมีความรู้
ดา้นเทคโนโลยเีป็นอยา่งดี) 

21. Adoption of e-commerce for 
rice selling requires good 
languages skills e.g. Thai and 
English etc. (การขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์จ าเป็นตอ้งมีความรู้
ดา้นภาษา เช่น ภาษาไทย และ 
ภาษาองักฤษ) เป็นตน้ 

     

22. Adoption of e-commerce for rice 
selling requires electronic banking 
knowledge, such as registration, 
online payment or money transfer.  
(การขายขา้วผา่นตลาดอิเลก็ทรอนิกส์
จ าเป็นตอ้งมีความรู้เก่ียวกบัการ
ธนาคารอิเลก็ทรอนิกส์ เช่น 
ระบบการลงทะเบียน และ 
การจ่ายเงินหรือการโอนเงินผา่น
ระบบออนไลน)์ 

     

Social Influence (ด้านอิทธิพลทางสังคมท่ีมีผลต่อการใช้ e-commerce ) 
23. As the change of consumer 

behavior which more using  
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
e-commerce, adopting of  
e-commerce for rice selling 
seems to be more important. 
(พฤติกรรมผูบ้ริโภคท่ีมีการใชจ่้าย
ผา่นตลาดอิเลก็ทรอนิกส์มากข้ึน 
ส่งผลใหก้ารคา้ขา้วผา่นตลาด
อิเลก็ทรอนิกส์มีความส าคญัมากข้ึน) 

24.  As promoting and facilitating 
by Government policies, it can 
contribute to the more 
importance of the adoption of  
e-commerce for rice selling. 
(นโยบายรัฐบาลส่งเสริมส่งผลให้
การคา้ขา้วผา่นตลาดอิเลก็ทรอนิกส์
มีความส าคญัมากข้ึน) 

     

25. The social influences and new 
trends of business in the 
digitalization era will influence 
the adoption of e-commerce for 
rice selling being more important. 
(กระแสสังคมและการด าเนินธุรกิจ
แบบใหม่ โดยเฉพาะในยคุดิจิทลั
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
ส่งผลใหก้ารคา้ขา้วผา่นตลาด
อิเลก็ทรอนิกส์มีความส าคญัมากข้ึน) 

26. E-commerce successful Farmer  
is an important role model to  
e-commerce adoption. (ชาวนาท่ี
ประสบความส าเร็จในการขา้ว
ผา่นตลาดอิเลก็ทรอนิกส์เป็น
ตวัอยา่งท่ีมีความส าคญั) 

     

Perceived Implementation Cost (ความรับรู้ถึงค่าใชจ่้ายของการใชง้าน e-commerce) 
27. The cost of internet service and 

IT equipment of using of  
e-commerce will inhibit the 
adoption of e-commerce for rice 
selling. (อตัราค่าบริการท่ีเกิดข้ึน
ในการใชร้ะบบเช่ือมต่อ
อินเทอร์เน็ต และค่าใชจ่้ายของ
อุปกรณ์อิเลก็ทรอนิกส์ เป็น
อุปสรรคต่อการคา้ขา้วผา่นตลาด
อิเลก็ทรอนิกส์) 

     

28. There are concerns about cost 
of rice producing and selling 
directly to consumer (มีความ
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
กงัวลของค่าใชจ่้ายท่ีเกิดข้ึนจาก
การผลิตและขายขา้วโดยตรงไป
ยงัผูบ้ริโภค) 

29. The cost of transportation for 
rice delivery will inhibit the 
adoption of e-commerce for rice 
selling due to it affects to the 
price of rice. (ค่าบริการของ 
การขนส่งสินคา้ (ขา้ว) เป็นอุปสรรค
ต่อการคา้ขา้วผา่นตลาดอิเลก็ทรอนิกส์ 
เน่ืองจากส่งผลต่อราคาขา้ว) 

     

30. Cost of the internet and IT 
equipment for selling rice does not 
affect the intention to e-commerce 
adoption. (ค่าใชจ่้ายต่อการใช้
อินเทอร์เน็ต และอุปกรณ์
อิเลก็ทรอนิกส์ไม่ส่งผลกระทบต่อ
การคา้ขา้วผา่นตลาดอิเลก็ทรอนิกส์)  

     

Perceived Risk (การรับรู้ความเส่ียงของการใช ้e-commerce) 
31. Adoption of e-commerce for rice 

selling has the risk from Cybercrime 
e.g. data theft, fake information 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
and/or misuse of information. 
(การคา้ขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์ มีความเส่ียงต่อ
อาชญากรรมทางคอมพิวเตอร์ 
(Cybercrime) เช่น การถูก
โจรกรรมขอ้มูล การถูกปลอม
แปลงขอ้มูลหรือถูกน าขอ้มูลไป
ใชใ้นทางท่ีผดิ) 

32. Adoption of e-commerce for 
rice selling has the risk from 
dishonest or cheating. (การคา้
ขายขา้วผา่นตลาดอิเลก็ทรอนิกส์ 
มีความเส่ียงต่อการถูกฉอ้ฉล 
หรือถูกโกง) 

     

33. The system of online payment 
and transaction system may 
cause risks. (ระบบการรับเงิน 
จ่ายเงิน และโอนเงินทาง
อิเลก็ทรอนิกส์มีความเส่ียง) 

     

Facilitating Conditions (ส่ิงอ านวยความสะดวกของการใช ้e-commerce) 
34. The IT infrastructure of 

Thailand is still not suitable for 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
the adoption of e-commerce for 
rice selling. (ระบบโครงสร้าง
พื้นฐานต่างๆ ดา้นเทคโนโลยี
ของประเทศไทย ยงัมีอุปสรรค
ต่อการขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์) 

35. Internet signal still not cover in 
all areas, especially in the 
suburb and rural area. (ระบบ
เครือข่ายอินเทอร์เน็ตยงัไม่
สามารถเขา้ถึงทุกพื้นท่ี โดยเฉพาะ
แถบชานเมือง และชนบท) 

     

36. The online transaction systems 
still need to be improved in 
order to be efficient the adoption 
of e-commerce for rice selling. 
(ระบบการรับ-จ่ายเงินออนไลน ์
ยงัตอ้งพฒันามากกวา่น้ีเพื่อให้
การขายขา้วผา่นตลาดอิเลก็ทรอนิกส์
มีประสิทธิภาพมากข้ึน) 

     

37. Logistics and facilities 
especially in the suburb and 
rural area still need to be 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
improved for supporting the 
adoption of e-commerce for rice 
selling.  (ระบบการขนส่ง (logistic) 
และ สาธารณูปโภคพื้นฐานต่างๆ 
Facilities)โดยเฉพาะแถบชานเมือง 
และชนบท ยงัคงตอ้งพฒันามาก
ข้ึนเพื่อรองรับการขายขา้วผา่น 
ตลาดอิเลก็ทรอนิกส์ท่ีมากข้ึน) 

Sufficient IT knowledge and skills (ความรู้และทกัษะดา้นเทคโนโลยเีพียงพอต่อการใช ้e-commerce) 
38. Sufficient IT knowledge and skills 

can improve the efficiency of the 
adoption of e-commerce for rice 
selling. (ความรู้และทกัษะดา้น
เทคโนโลยท่ีีเพียงพอจะช่วยให้
การขายขา้วผา่นตลาดอิเลก็ทรอนิกส์
มีประสิทธิภาพมากข้ึน) 

     

39. Sufficient IT knowledge and 
skills can help to understand the 
adoption of e-commerce for rice 
selling. (ความรู้และทกัษะดา้น
เทคโนโลยท่ีีเพียงพอจะช่วยให้
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
เขา้ใจวธีิการขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์) 

40.  Sufficient IT knowledge and skills 
can somehow make the adoption 
of e-commerce market for selling 
rice being easier and not 
complicated. (ความรู้และทกัษะ
ดา้นเทคโนโลยท่ีีเพียงพอจะช่วย
ใหก้ารขายขา้วผา่นตลาด
อิเลก็ทรอนิกส์เป็นส่ิงท่ีง่าย และ
ไม่ยุง่ยากซบัซอ้น) 

     

41. Sufficient IT knowledge and 
skills can somehow reduce risks 
related e-commerce adoption 
such as payment system, 
cybercrime, data theft and 
cheating. (ความรู้และทกัษะดา้น
เทคโนโลยท่ีีเพียงพอจะช่วยลด
ความเส่ียงเก่ียวกบัการขายขา้ว
ผา่นตลาอิเลก็ทรอนิกส์ เช่น 
ระบบการจ่ายเงิน ความปลอดภยั
ของขอ้มูล และการถูกฉอ้ฉล 
หรือถูกโกงจากผูไ้ม่หวงัดีอ่ืนๆ) 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
Government Supports (การไดรั้บการสนบัสนุนจากรัฐบาล) 
42. The government supports and 

policies about dissemination of 
e-commerce knowledge could 
assist to me to adopt e-commerce 
in effective way. (การสนบัสนุน
และนโยบายจากรัฐบาล เช่น 
การเผยแพร่ หรือการสนบัสนุน
ใหช้าวนาใชต้ลาดอิเลก็ทรอนิกส์
มากข้ึน จะช่วยใหฉ้นัสามารถใช้
งานตลาดอิเลก็ทรอนิกส์ไดอ้ยา่ง
มีประสิทธิภาพ) 

     

43. The government supports and 
policies, such as providing e-
commerce training and seminar 
will help me to have more 
knowledge to adopt e-commerce. 
(การสนบัสนุนและนโยบายจาก
รัฐบาล เช่น การจดัอบรมและ
สัมมนา จะช่วยใหฉ้นัมีความรู้
และสามารถใชง้านตลาด
อิเลก็ทรอนิกส์) 
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
44. The government supports and 

policies could influence to the 
adoption e-commerce for rice 
selling. (การสนบัสนุนและ
นโยบายจากรัฐบาลมีอิทธิพลต่อ
การใชต้ลาดอิเลก็ทรอนิกส์ใน 
การขายขา้ว) 

     

45. The government supports and 
policies encourage me to focus 
and pay more attention on the 
online market than before. (การ
สนบัสนุนและนโยบายจากรัฐบาล
ช่วยส่งเสริมใหฉ้นัสนใจและ 
ใหค้วามส าคญักบัการใชต้ลาด
อิเลก็ทรอนิกส์ในการขายขา้ว 
มากกวา่เดิม) 

     

46. The government supports and 
policies about improving IT 
infrastructure could encourage 
me to adopt e-commerce more. 
(การสนบัสนุนและนโยบายจาก
รัฐบาลในการพฒันาโครงสร้าง
ทางดา้นเทคโนโลยช่ีวยส่งเสริมให้
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
ฉนัใชต้ลาดอิเลก็ทรอนิกส์ในการ
ขายขา้วมากข้ึน) 

47. The government supports and 
policies such as subsidy about rice 
transportation cost could 
encourage me to adoption of  
e-commerce more. (การสนบัสนุน
และนโยบายจากรัฐบาล เช่น การให้
เงินสนบัสนุนค่าใชจ่้ายในการส่ง
ขา้วช่วยส่งเสริมใหฉ้นัใชต้ลาด
อิเลก็ทรอนิกส์ในการขายขา้วมากข้ึน) 

     

48. The government supports and 
policies such as subsidy about 
IT service cost could encourage 
me to adoption of e-commerce 
more. (การสนบัสนุนและนโยบาย
จากรัฐบาล เช่น การใหเ้งินสนบัสนุน
ค่าใชจ่้ายเก่ียวกบัค่าใชบ้ริการ
ทางดา้น เทคโนโลยต่ีางๆ  ช่วยส่งเสริม
ใหฉ้นัใชต้ลาดอิเลก็ทรอนิกส์ใน 
การขายขา้วมากข้ึน) 

     

49. The government supports and 
policies could influence me to  
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
have more confidence about  
e-commerce system. (การสนบัสนุน
และนโยบายจากรัฐบาลมีอิทธิพล
ต่อความมัน่ใจของฉนัในการใช้
ตลาดอิเลก็ทรอนิกส์ในการขายขา้ว) 

Behavioral Intention (ดา้นเจตนาเชิงพฤติกรรม) 
50. I intend to adopt e-commerce 

for rice selling. (ฉนัมีความตั้งใจ
จะใชต้ลาดอิเลก็ทรอนิกส์ใน 
การขายขา้ว) 

     

51. I aim to adopt e-commerce for 
rice selling as much as I can. 
(ฉนัตั้งเป้าวา่จะใชต้ลาด
อิเลก็ทรอนิกส์ในการขายขา้ว
มากเท่าท่ีจะสามารถท าได)้ 

     

52. I will adopt e-commerce for rice 
selling more in the future. (ฉนั
จะใชต้ลาดอิเลก็ทรอนิกส์ใน 
การขายขา้วมากข้ึนในอนาคต) 

     

53. I do not think to adopt e-commerce 
for rice selling in the future. (ฉนั
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No. Influencing factors  
(ปัจจยัท่ีมีอิทธิพล) 
 

Level of  agree/disagree (ระดบัความคิดเห็น) 
Strongly 
agree  

เห็นดว้ยมาก 

Agree 
เห็นดว้ย 

Neutral 
ปานกลาง 

Disagree 
ไม่เห็นดว้ย 

Strongly  
disagree 

ไม่เห็นดว้ยมาก 
ไม่คิดวา่จะใชต้ลาดอิเลก็ทรอนิกส์
ในการขายขา้วในอนาคต)  

E-commerce Acceptance and adoption  (ดา้นการยอมรับและการใช ้e-commerce ) 
54. I accept that “rice” can be 

placed on e-commerce. (ฉนัเช่ือ
วา่ “ขา้ว” สามารถขายในตลาด
อิเลก็ทรอนิกส์) 

     

55. I accept that e-commerce for 
rice selling is an interesting rice 
selling channel. (ฉนัเช่ือว่าการ
ใชต้ลาดอิเลก็ทรอนิกส์เป็นช่อง
ทางการขายขา้วท่ีน่าสนใจ) 

     

56. I accept that e-commerce can be 
one of alternative rice selling 
channels. (ฉนัเช่ือวา่ตลาด
อิเลก็ทรอนิกส์สามารถเป็นอีก
หน่ึงทางเลือกของการขายขา้ว) 

     

57. I accept and adopt e-commerce for 
rice selling. (ฉนัเช่ือและใชต้ลาด
อิเลก็ทรอนิกส์ในการขายขา้ว) 

     

This is the end of the questionnaire. 
Thank you! (ขอบคุณครับ) 
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Appendices B: Outputs of statistical data  

(SPSS, CFA and SEM) 
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Section A: The demographic profile of the participants of the survey 

 

Gender (Male=1; Female=0) 

 Frequency Percent Cumulative Percent 

Valid female 191 47.2 47.2 

male 214 52.8 100.0 

Total 405 100.0  

 

 

Age 

 Frequency Percent Cumulative Percent 

Valid 20-30 years 27 6.7 6.7 

31-40 years 106 26.2 32.8 

41-50 years 157 38.8 71.6 

51-60 years 82 20.2 91.9 

over 60 years 33 8.1 100.0 

Total 405 100.0  

 

 

Marital status (Married) 

 Frequency Percent Cumulative Percent 

Valid Single 116 28.6 28.6 

Married 289 71.4 100.0 

Total 405 100.0  

 

 

Education 

 Frequency Percent Cumulative Percent 

Valid Under secondary school 45 11.1 11.1 

High school 73 18.0 29.1 

Vocational certificate / Diploma 117 28.9 58.0 

Bachelor degree 147 36.3 94.3 

Master degree 23 5.7 100.0 

Total 405 100.0  
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Household Income 

 Frequency Percent Cumulative Percent 

Valid Below 5,000 baht 9 2.2 2.2 

5,000 - 9,999 baht 44 10.9 13.1 

10,000 - 14,999 baht 83 20.5 33.6 

15,000 - 19,999 baht 107 26.4 60.0 

20,000 baht or above 162 40.0 100.0 

Total 405 100.0  

 

 

Internet usage per day 

 Frequency Percent Cumulative Percent 

Valid Less than 2 hours 115 28.4 28.4 

2-5 hours 192 47.4 75.8 

6-10 hours 86 21.2 97.0 

More than 10 hours 12 3.0 100.0 

Total 405 100.0  

 

 

How long have they used e-commerce 

 Frequency Percent Cumulative Percent 

Valid Less than 6 months 111 27.4 27.4 

Between 6 months  to 2 years 170 42.0 69.4 

More than 2 years 124 30.6 100.0 

Total 405 100.0  

 

 

Frequency of  e-commerce  adoption for rice selling 

 Frequency Percent Cumulative Percent 

Valid Rarely 36 8.9 8.9 

Sometimes 182 44.9 53.8 

Often 138 34.1 87.9 

Always 49 12.1 100.0 

Total 405 100.0  
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Platforms of e-commerce  adopted for rice selling 

 Frequency Percent 

Cumulative 

Percent 

Valid Facebook 34 8.4 8.4 

LINE 66 16.3 24.7 

Facebook, LINE and Instragram 38 9.4 34.1 

websites 6 1.5 35.6 

Facebook, LINE , Instragram and websites 12 3.0 38.5 

Facebook and LINE 173 42.7 81.2 

Facebook, LINE and websites 76 18.8 100.0 

Total 405 100.0  

 

 

Devices for e-commerce  adoption 

 Frequency Percent 

Cumulative 

Percent 

Valid Desktop PC / Laptop/ Notebook 11 2.7 2.7 

Smartphone 178 44.0 46.7 

Tablet 2 .5 47.2 

PC and Smartphone 159 39.3 86.4 

Smartphone and Tablet 34 8.4 94.8 

PC, Smartphone and Tablet 21 5.2 100.0 

Total 405 100.0  
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Section B: Reliability Statistics 
 

Performance expectancy 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.706 4 
 

 

Effort expectancy 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.706 3 
 

 

 

Social influence 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.747 4 
 

 

 

Facilitating conditions 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.787 4 
 

 

 

Perceived implementation cost 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.711 4 
 

 

 

Perceived risks 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.846 3 
 

 

 

Government supports 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.908 8 
 

 

 

Sufficient IT knowledge/ skills 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.788 4 
 

 

 

Intention of EC adoption 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.857 3 
 

 

 

Acceptation and adoption of EC 

Reliability Statistics 

Cronbach's Alpha N of Items 

0.822 4 
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Section C 

 

 

Multiple regression: Behavioral intention on seven predictors 
 

Model Summary 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .599a .358 .337 .43483 .358 14.999 7 397 .000 

a. Predictors: (Constant), Mean.GOV, Mean.EEcutEE1, Mean.PE, Mean.IC, Mean.PR, Mean.SI, 

Mean.IT 

 

 

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) 1.343 .367  3.660 .000      

Mean.PE .251 .063 .192 3.960 .000 .334 .195 .172 .800 1.250 

Mean.EE -.084 .043 -.096 -1.979 .049 -.038 -.099 -.086 .798 1.253 

Mean.SI .106 .054 .100 1.973 .049 .304 .099 .086 .728 1.374 

Mean.IC .010 .060 .008 .166 .868 .050 .008 .007 .863 1.159 

Mean.PR -.009 .034 -.014 -.282 .778 -.055 -.014 -.012 .766 1.306 

Mean.IT .185 .054 .177 3.444 .001 .338 .170 .150 .716 1.396 

Mean.GOV .221 .047 .234 4.696 .000 .388 .229 .204 .759 1.318 

a. Dependent Variable: Mean.INT 
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Multiple regression: Acceptance and adoption (AA) of e-commerce on two predictors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model Summary 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .544a .295 .281 .40180 .295 48.574 2 402 .000 

a. Predictors: (Constant), Mean.INT, Mean.FC 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardize

d 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 2.817 .208  13.564 .000   

Mean.FC -.027 .034 -.037 -.809 .419 .982 1.018 

Mean.INT .399 .041 .445 9.843 .000 .982 1.018 

a. Dependent Variable: Mean.ACCEPT 
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Section D: Results of CFA model  
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Section E: Results of final SEM path model 
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