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ABSTRACT 

Information is indispensable for the sustainability and growth of every type of business. Farmers are also among 

those who cannot survive without the proper acquisition and application of Information. However, very few studies have 

considered the farmer’s need for and the seeking of information which is why to fill this gap, the study looked into the 

information sources used by farm growers to get the required information, the influence of land size on the utilization of 

information sources, and how different characteristics related to sources and individuals influence attitude toward the 

usage of internet sources and provided a model that takes into consideration crucial factors and their influence on attitude 

toward searching for information from Internet sources. Data were acquired from 400 farmers using a multistage stratified 

disproportionate sampling procedure and a standardized questionnaire. For evaluating the given data, various analysis 

techniques were utilized such as Descriptive statistics, Correlation analysis, One-way ANOVA, Factor analysis, and 

Multiple regression Analysis. The data were evaluated by using SPSS version 25. Farmers, according to the findings, 

mostly rely on other farmers and input dealers, and mass media sources of information like radio, television, magazines, 

and newspapers, to acquire information associated with agricultural activities. They commonly utilize mobile social media 

apps when surfing the internet. Furthermore, the findings discovered that there is a significant difference in the usage of 

various sources of information, including television, radio, newspapers/magazines, other farmers, input dealers, Krishi 

Vigyan Kendras, Krishi melas, the state department of agriculture, state agriculture universities, and the Internet on mobile 

phones-social media applications, depending on the farmers’ farm size. The findings also revealed that the factors that 

were significantly positively associated with farmers’ attitudes about internet use were, perceived usefulness, ease of use, 

information quality, facilitating conditions, and social influence. The technology Acceptance Model was used as the 

foundation for the research framework. By examining past research, the study has discovered additional factors that may 

influence technology adoption in addition to the two main components of the Technology Acceptance Model, namely 

perceived usefulness and perceived ease of use. The proposed model may assist information providers in their attempts 

to lessen and overcome barriers to farmers’ usage of technology. When building effective extension and dissemination 

programs, the preferred information-gathering modalities of a certain group of farmers should be considered. Intervention 

techniques must take into account the wide range of information that needs to be seen in farming communities. As a result, 

information providers must provide context-specific information through the sources that farmers prefer, while also 

considering the factors that influence their adoption and overcoming those barriers that prohibit farmers from using such 

sources. The study categorized farmers into four categories based on land size, which would assist information providers 
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in acquiring a thorough grasp of each category of farmer and in developing separate and unique strategies for each type 

of farmer. 

Keywords: information sources; the channel of information; internet use; technology adoption; information search 

behavior 

1. Introduction 

In rural areas where large stretches of land are farmed, agriculture is one of the most important economic 

drivers since it generates revenue, jobs, and food for the majority of people. Agriculture is an important 

industry that contributes considerably to the economy of the majority of developing nations. It offers food for 

an expanding population, key products and raw materials for manufacturing sectors, surplus labor to the 

industrial sectors, and is an important connection in the value chain[1]. The achievement of numerous 

Sustainable Development Goals (SDGs) might be aided by raising the agricultural productivity of farmers, 

which would also help to alleviate poverty and increase food security and nutrition on various levels. Only by 

delivering the knowledge that farmers need will help this goal to be accomplished. However, farmers in most 

developing nations face difficulties in getting access to information akin to marketing, expertise, and 

knowledge which could assist in increasing their income, and among those farmers, small farmers are more 

devoid of these services and benefits[2,3]. Farmers need different information for day-to-day agricultural activity 

such as Seeds availability, new crop production, fertilizer availability, insecticide availability, water 

management, weather information and new agricultural equipment and along with them they need information 

related to marketing, government schemes, transport facilities, bank credit, crop insurance, milk production, 

irrigation, medicinal plants and many more[4]. The needs of smallholder farmers must be prioritized because 

they play a significant role in the food production and livelihood of people in the majority of developing and 

low-income countries[5] and account for the largest percentage of food production in total food production. 

Utilizing information and communication technology (ICT), such as web search on mobile phones/computers, 

agricultural-related applications on mobile phones/computers and other social media applications for which 

internet connectivity is required by farmers is one method of managing and addressing problems that restrict 

agricultural productivity and development. As discussed by Verdier-chouchane and Karagueuzian[6] and Khan 

Tithi, Chakraborty, and Aktar[7], due to the development of the internet and increased worldwide connectivity, 

technological advancements have a big potential to improve farmers’ livelihoods. These studies have also 

demonstrated that farmers in regions where ICT is fully exploited are quickly acquiring information associated 

with agriculture such as meteorological conditions, recommended agronomical methods, and data related to 

price. The majority of farmers, deplorably, have not properly utilized these advantages. The successful use of 

ICTs in developing nations is hampered by issues such as less acquaintance as well as know-how in the 

utilization of the types of technologies, the inability to afford mobiles/computers, the use of foreign languages 

in applications, and network issues[3,8]. Consequently, it is necessary to research how farmers seek information. 

There are various other models of information seeking. A few of them are Krikelas[9], Ellis[10], Kuhlthau[11], 

Järvelin[12], Foster[13], etc. The model information-seeking behavior provides guidelines for setting research 

questions and formulation of the hypotheses. Information is meaningless if it is not accessed at the appropriate 

time, therefore, information sources play a crucial role in supplying the required information to farmers. 

Users receive information from both personal and impersonal sources. Personal sources involve direct 

face-to-face information interaction, whereas informal sources do not. Impersonal sources include mass media, 

the Internet, and other technologies that do not need consumers to go a long distance to obtain information and 

are therefore more comfortable to use. Along with impersonal sources such as the internet, personal sources 

are also imperative in the acceptance of innovation and it goes to farming also. According to McBride and 
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Daberkow[14], Kountios et al.[15], and Caffaro et al.[16], participation in formal institutions (e.g., farmers’ 

associations and organizations) and extension service membership is the most powerful determinants of 

farmers’ adoption of various types of innovations. According to Leeuwis and Aarts[17] and Unay Gailhard et 

al.[18], regular informal interactions amongst farmers promote the adoption of farming innovations more than 

formal communication occasions (such as farmers’ organizations or extension service events). As a result, it is 

critical to increase both understanding and adoption of personal and impersonal sources, as well as research 

how farmers interpret these two types of sources. However, the study’s goal is limited to one type of source, 

namely internet sources, and the study’s main goal is to establish the factors that influence the farmer’s decision 

to use internet sources. To achieve this goal, the Technology Acceptance Model is used as a basic model. 

Many ideas have been proposed to explain why individuals want to use or adopt a technology. For 

example, Davis[19] created the Technology Acceptance Model (TAM), which has been widely utilized and 

empirically evaluated in studies related to the adoption of technology. On the basis of the amount of recent 

empirical support, TAM is among the most usable as well as popular models that have studied technology 

acceptance and its continuation acceptance[20–22]. TAM was created to assist the implementers of technology to 

examine that will target individuals accept the new innovation[21]. 

According to Davis[19], the important constructs of TAM are Perceived Usefulness and Perceived ease of 

use along with attitudinal and behavioral intentions to adopt new technology. TAM has originated from the 

theories of psychology such as the Theory of Reasoned Action (TRA) and the Theory of Planned Behavior 

(TPB) and turned out to be an imperative model in envisaging the behavior of humans’ acceptance or rejection 

of technology in the future. It has been extensively implemented and extended by several scholars in the field 

of technology adoption due to its simplicity and robustness. Several studies on technology acceptance and 

information technology have found that TAM predicts individual technology acceptance[21]. However, 

researchers have specified that these constructs of TAM alone might not effectively describe the exact effects 

of technical and usage-context fundamentals that may impact user acceptance of technology[20,21,23,24] and 

highlighted that these two major two constructs of TAM may not completely elucidate behavioral intention of 

users towards internet usage. 

Eventually, several research were conducted to look for other indicators that can predict mobile phone 

use, particularly in the agri-food sector[20]. Various researchers have investigated the essential factors 

influencing technology acceptance, actual usage, and behavioral intention of individual users[25]. Several 

studies have extended the original TAM by adding new constructs to acquire a better understanding of the 

possibility of technology uptake. As a result, the incorporation of other factors can aid and improve TAM’s 

prediction power[26]. The original TAM has been illustrated in Figure 1. 

 
Figure 1. Technology acceptance model[19]. 
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Table 1 includes all the studies that have been conducted in the past on the factors that impact the 

utilization of Internet sources. The study has reviewed different past studies and included only a few factors to 

conduct an empirical investigation of the respondents under study. 

Table 1. Overview of some previous studies considered. 

S. No. Country Sample Factors impacting utilization of Internet sources of information 

[27] Vietnam Farmers Perceived ease of use and perceived usefulness 

[28] Italy Farmers Performance expectations, the complexity of technologies, and social influence 

[29] Philippines Farmers Age, education, income, farm size, number of smartphones, internet usage, 

perceived innovativeness, information awareness, perceived usefulness, social 
influence, perceived ease of use, and perceived cost 

[30] Nigeria Farmers Perceived usefulness, information awareness, social influence, perceived 
risk, perceived cost 

[31] Italy Farmers Perceived usefulness 

[32] Germany Farmers Farm size 

[33] Trinidad Farmers Performance expectancy, effort expectancy, social influence, facilitating 
conditions, experience with using technology 

[34] Serbia Farmers Farmer’s innovativeness 

[35] Malaysia Employees of agro-
based small and 
medium enterprises 

Performance expectancy, Innovativeness, organizational size, Effort expectancy, 
Facilitating conditions 

[36] Ethiopia Farmers Distance from the electric power source, years of education, income, age, and 
farm size 

[37] Pakistan Farmers Education, land holding size 

[38] Mali Farmers Relative advantage, compatibility, suitability and information quality 

[39] United States Farmers Education, age, farm size 

[40] Bangladesh Farmers Tech-service promotion and tech-service attributes, Perceived Usefulness (PU) 
and Perceived Ease of Use (PEU), and social influence 

[41] Iran Farmers Yield per hectare, size of cultivated land holding, education level, social 
status, age 

[42] India Farmers Age, sex, and size of land holding 

1.1. Statement of the problem 

The study investigated the types of information sources used by farmers to obtain the necessary 

information related to their agricultural activities, and these sources were also compared on the basis of farmers’ 

land size to see if information source utilization differed with different land sizes. The study also explored the 

factors that influence farmers’ choices of internet sources. Proper knowledge of the information sources 

utilized such as the media, other farmers, input dealers, ICT, and other sources, as well as the factors that 

influence internet adoption, will support the development of new and modification of an existing information 

distribution system, as well as in providing upgraded extension services for improving socioeconomic standing. 

Several studies[29,39,43,44,45–48] have concentrated on the socioeconomic features of farmers that influence internet 

source usage, but have disregarded source characteristics as well as individual traits that may influence internet 

source adoption. This investigation was essential because there is a necessity to fill this gap. These distinct 

objectives have been devised in response to the various gaps in the research. 

1) To study the impact of land size on the frequency of utilization of information sources. 

2) To identify the factors influencing the selection of internet sources. 
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1.2. Research framework 

TAM was utilized as a basic model in this study to explore farmers’ acceptance of technology. Previous 

research has discovered additional factors that potentially influence technology adoption in addition to the two 

basic components of TAM, namely perceived usefulness and perceived ease of use[35,49–51]. The study created 

Table 2. Factor-related items and their sources. 

Factor Items Source 

Innovativeness • INN1—I like to try a new innovation/technology firstly just after I hear about it 

• INN2—I love to follow new trends and technologies 

• INN3—My friends and relatives frequently ask me for information related to modern 
technology 

• INN4—I am usually one of the first person in my group to explore the new technologies 

• INN5—I consider myself to be an innovative type of person 

• INN6—I usually consider new innovation only if I see other people using it 

[52] 

Social influence • SI1—Fellow Farmers who influence my behavior feel that I should use internet sources for 
searching agricultural information 

• SI2—Fellow Farmers and relatives who are important to me feel that I should consider the 
usage of internet sources for searching agricultural information 

• SI3—The individuals who are very close to me will support me in using internet sources for 
getting the required information 

• SI4—People who are very close to me suggest me to use internet sources for information 
searching 

[53] 

Information quality • IQ1—I can get abundant information from Internet sources (including information on 
government notifications) 

• IQ2—The information available on internet sources is reliable 

• IQ3—Internet sources provide information tailored to farmer’s interest 

• IQ4—Internet sources provide the information when it is required 

• IQ5—Internet sources provide information that is easy to understand 

[54–56] 

Search effort • SE1—I have to devote a lot of time to obtain access to internet sources 

• SE2—It would take a lot of effort to reach internet sources 

• SE3—It would be difficult to get to internet sources 

• SE4—It would take too long to reach internet sources 

• SE5—It would be not very easy to approach internet sources 

[57–59] 

Facilitating conditions • FC1—I have all the resources that are necessary to use internet sources 

• FC2—I have proper knowledge which is required to use internet sources 

• FC3—Internet sources are compatible with other technologies that I use 

• FC4—I get help from others (e.g., extension agents or children) when I face difficulty in 
using internet sources 

• FC5—Government also motivates and supports to use of internet sources for getting 
information regarding agricultural activities. 

[53] 

Perceived usefulness  • PU1—I found that Internet sources are useful in my agricultural activities 

• PU2—Using internet sources increase my chances of achieving high productivity 

• PU3—Using Internet sources simplify my agricultural activities 

• PU4—Internet sources help me in accomplishing tasks more quickly on the farm 

• PU5—Internet sources improve my performance in agricultural activities 

[60] 

Perceived ease of use • EOU1—Learning how to use internet sources is very easy for me 

• EOU2—It is easy for me to become skillful in using internet sources 

• EOU3—It is easy for me to remember how to perform tasks using internet sources 

• EOU4—Interacting with internet sources does not require a lot of mental effort 

[61] 

Search attitude • ATT1—I feel satisfied while searching agriculture-related information on internet sources 

• ATT2—Searching for information on the internet source is an intelligent decision 

• ATT3—I enjoy for searching information on internet sources 

• ATT4—I feel dissatisfied while looking for information from internet sources 

[62–64] 

a conceptual research model based on an examination of a variety of studies relevant to technology acceptance 

in general and internet technology in particular. Table 2 shows the factors used to create a framework as well 
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as their sources. 

Figure 2 depicts the research model recommended for this study. This study establishes a research 

framework based on seven independent variables, namely perceived usefulness, perceived ease of use, search 

effort, facilitating conditions, social influence, innovativeness, and information quality, which have been 

discovered through a review of the literature. The effect of these independent variables on farmers’ attitudes 

regarding using Internet sources to search for agricultural knowledge will be investigated. This study aims to 

improve Indians’ attitudes toward using internet sources by using five more variables that expand the TAM. 

Based on the previous studies, various hypothesis has been developed. 

 
Figure 2. Research framework. 

1.3. Research hypothesis 

1) There are significant differences in the frequency of utilization of agricultural information sources among 
different categories of farmers based on land size. 

2) There is a positive and significant influence of Innovativeness (INN) on Attitude towards using Internet 

Sources (ATT). 
3) There is a positive and significant influence of Information quality (IQ) on Attitude towards using Internet 

Sources (ATT). 

4) There is a positive and significant influence of Perceived Usefulness (PU) on Attitude toward using 
Internet Sources (ATT). 

5) There is a positive and significant influence of Perceived Ease of Use (PEU) on Attitude toward using 

Internet Sources (ATT). 

6) There is a positive and significant influence of Facilitating Conditions (FC) on Attitude toward using 
Internet Sources (ATT). 

7) There is a positive and significant influence of Social Influence (SI) on Attitude toward using Internet 

Sources (ATT). 
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8) There is a negative and significant influence of Search effort (SE) on Attitude toward using Internet 

Sources (ATT). 

2. Methodology 

2.1. Study area 

The Malwa region of Punjab, India, was chosen as the study location since it covers roughly 60%–70% 

of the state’s land area. Firozpur, Faridkot, Fazilka, Shrimuktsar Sahib, Bathinda, Moga, Barnala, Ludhiana, 

Mansa, Patiala, and Sangrur are among the 11 districts that comprise the Malwa region. Poadh is one of 

Punjab’s most important regions, yet it is merely incorporated into Malwa and does not have its own status. 

Poadh (Ropar) includes districts like Fatehgarh Sahib, Rupnagar, and Ajitgarh (Mohali). 

2.2. Sampling design 

In this investigation, multistage sampling was used. The Malwa region of Punjab, India, was chosen as 

the study area since it accounts for roughly 60%–70% of Punjab’s land area. Following that, stratified sampling 

was used to classify farm households into small (less than 2 ha), semi-medium (2–4 ha), medium (4–10 ha), 

and large (10 ha and beyond). On Survey Monkey, the total sample size for a finite population was calculated 

to be 384. As a result, a final selection of 400 responders was made. Those 400 respondents were further 

separated based on land size, and an equal number of respondents were chosen for each category using the 

proportionate sampling technique, i.e., 100 respondents in each category. One specific fraction or a percentage 

is applied to subgroups i.e., ¼. Finally, judgmental sampling was employed in the selection process of 400 

farm households for the field survey. 

2.3. Data collection 

As the primary mode of data gathering, a field survey was carried out. A survey can collect a huge number 

of responses, allowing statistical analysis techniques to be used[65]. A survey method was used which involved 

standardized questionnaires that included questions about the kind of sources used for gathering agricultural 

information, as well as statements about farmers’ perceptions of various characteristics of sources and 

individuals that could influence their use of internet sources. 

2.4. Data analysis 

Quantitative data analysis techniques have been utilized in the study which includes descriptive statistics 

like frequencies and percentages to define the profile of respondents, as well as mean and standard deviation 

to rank the farmers’ use of information sources. The one-way ANOVA method was utilized to determine 

differences in information source utilization among different farm sizes. The current study applies correlation 

analysis, Factor analysis, and multiple regression analysis in order to study the impact of the identified 

independent variables on the dependent variables i.e., attitude. The data was analyzed using SPSS version 25. 

3. Results 

3.1. Socioeconomic characteristics of the farmers 

Results given in Table 3 display that the maximum number of farmers were within the age range of 31–

40 years i.e., 31.5% followed by the age range of 21–30 with 21.5% of respondents. 82.8% of farmers are 

married, with only a small minority of farmers being single. Only about 21% of respondents had no formal 

education; a larger proportion (79.1%) had formal education. Farmers ability to use ICTs and recognize their 

usefulness in farming activities would be enhanced through education. Education has been noted as a crucial 

component in the adoption and absorption of technology by Adesina and Baidu-Forson[66]. 
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Table 3. Socioeconomic characteristics of the farmers (n = 400). 

Characteristics Frequency Percentage 

Age (in years) Less than 21 years 12 3.0 

From 21 to 30 years 86 21.5 

From 31 to 40 years 126 31.5 

From 41 to 50 years 72 18.0 

From 51 to 60 years 79 19.8 

More than 60 years 25 6.3 

Marital status Single 69 17.3 

Married 331 82.8 

Educational qualification No formal education 84 21.0 

Primary education 98 24.5 

Secondary education 111 27.8 

Graduate 73 18.3 

Post graduate 34 8.5 

Household size (Number of 

household persons) 

5 or less than 5 206 51.5 

6–10 164 41.0 

11–15 30 7.5 

Income from farming (in 

rupees/per annum) 

50,000 or less than 50,000 54 13.5 

50,001–100,000 177 44.3 

100,001–150,000 42 10.5 

150,001–200,000 42 10.5 

200,001–250,000 59 14.8 

More than 250,000 26 6.5 

Farming experience (in years) 10 or less than 10 179 44.8 

11–20 150 37.5 

21–30 57 14.3 

31–40 14 3.5 

Farm size (in Ha) Below 2 hectares 100 25.0 

2–4 hectares 100 25.0 

4–10 hectares 100 25.0 

10 or above 10 hectares 100 25.0 

The majority of farmers have a household size of 5 or less, followed by 6–10, with only a few farmers 

having a family size of 11 to 15. Furthermore, the findings revealed that the majority of farmers had 10 or less 

years of experience, followed by 11–20, 21–30, and so on. According to the findings, just a small percentage 

of farmers earn a good living, with the majority earning in the range of 50,001–100,000, or 44.3% of total 

respondents, and only 21.3% earning more than 2 lakhs per year from their agricultural company. As a result, 

numerous activities must be implemented to boost farmer income levels in order to ensure agricultural 

sustainability for future generations. 

3.2. Utilization of agricultural information sources 

Different categories of sources were recognized—ICT sources, interpersonal sources, mass-media 
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sources, extension programs, and other sources. ICT consists of the internet on mobile phones and computers. 

Utilization of these sources is measured using a 7-point Likert scale i.e., 1—Never, 2—once in a year, 3—

several times in a year, 4—once in a month, 5—several times in a month, 6—once in a week and 7—several 

times in a week. 

Descriptive analysis findings presented in Table 4 specified that farmers still prefer to acquire knowledge 

on agriculture through their personal links such as from other farmers (Mean = 4.59, S.D = 1.529) and input 

dealers (Mean = 4.56, S.D. = 1.618) and these results are consistent with the findings given[67–70]. These sources 

are further followed by the utilization of mass media sources such as television, radio, and 

newspapers/magazines because they are more convenient and inexpensive to use in comparison to internet 

sources. It can be observed from the interpretation of mean results given in Table 4, that still farmers are not 

properly utilizing these sources of information and efforts should be made to increase their utilization in order 

to provide the relevant information at the proper time. To compare the utilization of information sources on 

the basis of the land size of the farmers, one-way ANOVA was utilized. According to Ostertag et al.[71], One 

Way Annova is robust with regard to the assumption of normality. Still, the values of skewness and kurtosis 

were found to be within acceptable limits to prove normality i.e., for skewness is between −2 to +2 and kurtosis 

is between −7 to +7)[72,73]. The second assumption was also tested to examine whether variances are equal or 

not i.e., Levene’s Test for Homogeneity of Variances. The findings indicated that only few variables confirm 

to the requirement of homogeneity of variance with a p-value greater than 0.5. So, the robust test of equality 

of means i.e., Brown Forsythe test for the equal sample was used whose results were similar to the results of 

Table 4. Descriptive analysis of utilization of information sources. 

Information sources x̄ Σ 

Other farmers 4.59 1.529 

Input dealers/shops/private companies 4.56 1.618 

Television 4.25 1.680 

Radio 4.10 1.949 

Newspaper/magazines 3.33 2.089 

Internet on mobile-social media applications like YouTube, Facebook, Instagram, and Twitter 3.28 1.837 

Krishi Mela 3.08 1.841 

Call and SMS services of mobile phones 2.82 1.420 

Internet on mobile phones-agriculture applications 2.72 1.667 

KVKs/Research Stations 2.65 1.707 

State department of agriculture 2.59 1.666 

State agricultural universities 2.58 1.646 

Co-operatives 2.02 0.854 

Internet on Computer/Laptops-Social media applications like YouTube, Facebook, Instagram and 
twitter, WhatsApp 

1.99 0.739 

Internet on Computer/Laptops-Agriculture websites 1.85 0.646 

Internet on mobile-agriculture websites 1.79 1.055 

NGO 1.78 0.660 

Landline phones 1.25 0.555 

one-way ANOVA. Results demonstrated in Table 5 indicate that the use of information sources like Television, 

Radio, Newspaper/Magazines, and the Internet on mobile-social media applications like YouTube, Facebook, 
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Instagram, and Twitter, KVKs/Research Stations, Krishi Mela, State Department of Agriculture, other farmers, 

Input dealers/shops/private companies, and State agriculture universities differ significantly with different 

farm sizes (p < 0.05). 

Several previous studies have found that small and large farmers have differences in access to various 

information sources[29,74–76]. The mean results given in Table 5 indicate that the sources for which results are 

significant, utilization of those sources increasing with land size which indicates large farmers utilize more of 

those sources in comparison to medium, semi-medium, and small farmers. So, utilization of those sources must 

be increased among small farmers which could be only done by identifying the factors that impact the selection 

of different sources by the farmers especially small farmers. So, the next goal is to identify the factors that 

influence the use of Internet sources. As technology plays a major role in the advancement and growth of any 

type of business, the focus of the study is Internet sources in order to make the scope concise. 

Table 5. Annova results of comparison of information sources utilization based on land size. 

Information source Small Semi-med Medium Large ANOVA Sig 

 x̄ Σ x̄ Σ x̄ Σ x̄ Σ   

Television 3.52 1.560 4.10 1.554 4.52 1.624 4.88 1.689 13.221 0.000* 

Radio 2.71 1.572 3.84 2.068 4.53 1.547 5.30 1.586 41.461 0.000* 

Newspaper/magazines 2.18 1.660 2.59 1.408 3.79 2.119 4.76 2.046 41.024 0.000* 

Landline phones 1.29 0.574 1.20 0.512 1.29 0.591 1.22 0.543 0.712 0.545 

Internet on computer/laptops-agriculture 

websites 

1.83 0.667 1.80 0.6201 1.91 0.683 1.84 0.615 0.518 0.670 

Internet on Computer/Laptops-Social media 

applications such as Facebook, YouTube, 

WhatsApp, Instagram, and Twitter 

1.99 0.745 1.98 0.738 2.03 0.745 1.96 0.737 0.158 0.925 

Internet on mobile phones-agriculture 

applications 

2.58 1.609 2.78 1.691 2.81 1.739 2.70 1.642 0.378 0.769 

Internet on mobile-social media applications 

like YouTube, Facebook, Instagram, and 

Twitter 

1.74 1.260 2.43 0.856 3.65 1.410 5.31 1.368 158.598 0.000* 

Internet on mobile-Agriculture websites 1.82 1.095 1.81 1.089 1.70 0.969 1.84 1.070 0.354 0.786 

Call and SMS services of mobile phones 2.71 1.452 2.80 1.466 2.95 1.435 2.82 1.336 0.484 0.694 

KVKs/Research Stations 1.41 0.933 2.80 1.627 2.81 1.835 3.59 1.538 35.592 0.000* 

Krishi Mela 1.56 1.085 3.09 1.664 3.82 2.052 3.86 1.414 45.501 0.000* 

Input dealers/shops/private companies 3.63 1.426 3.94 1.536 4.87 1.390 5.81 1.134 50.931 0.000* 

Other farmers 3.76 1.342 4.17 1.498 4.87 1.419 5.55 1.218 32.987 0.000* 

State agricultural universities 1.43 0.956 2.71 1.552 2.70 1.812 3.48 1.460 33.018 0.000* 

State Department of Agriculture 1.45 1.038 2.56 1.659 3.02 1.781 3.32 1.463 29.434 0.000* 

NGO 1.75 0.687 1.82 0.657 1.77 0.664 1.76 0.638 0.221 0.882 

Co-operatives 1.98 0.899 2.04 0.790 2.00 0.899 2.05 0.833 0.149 0.930 

* Significant at p < 0.05. 

3.3. Impact of identified factors on the search attitude of farmers 

3.3.1. Analysis of reliability and validity 

Cronbach’s Alpha is used to measure and verify the reliability of the questionnaire and Exploratory Factor 

Analysis was used to confirm the data’s validity. The table displays the findings of Cronbach’s Alpha reliability 

analysis. Nunnally[77] recommended that if the alpha values are higher than 0.7 then it means that all the items 

of the construct are reliable. So, the result presented in Table 6 indicates that all the values are above the 

recommended limit, so the data is reliable to conduct further analysis. The data was also tested for normality 
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and for that values of Skewness and Kurtosis were considered. For a large sample size i.e., sample greater than 

300, an absolute value of skewness should not be more than 2 and value of kurtosis should not be greater than 

7 without considering the z values. So, the data is found to be normal as the values of both skewness and 

kurtosis are within the acceptable range as indicated in Table 6. 

Table 6. Reliability and normality results. 

Variables Cronbach alpha Skewness Kurtosis 

Innovativeness 0.923 0.136 −0.848 

Information quality 0.900 0.378 −1.239 

Perceived usefulness 0.889 0.301 −0.313 

Facilitating conditions 0.875 0.031 −0.504 

Search effort 0.836 0.385 −0.366 

Social influence 0.857 −0.068 −0.807 

Ease of use 0.886 0.006 −0.842 

Attitude 0.873 −0.012 −0.311 

Table 7. Factor analysis results. 

Constructs Items of a scale Factor loadings Eigenvalues Percentage of variance 

Innovativeness INN1 

INN2 

INN3 

INN4 

INN5 

INN6 

0.819 

0.783 

0.835 

0.842 

0.815 

0.812 

10.215 12.030 

Information quality IQ1 

IQ2 

IQ3 

IQ4 

IQ5 

0.848 

0.790 

0.861 

0.843 

0.849 

4.201 9.795 

Perceived usefulness PU1 

PU2 

PU3 

PU4 

PU5 

0.674 

0.811 

0.760 

0.811 

0.808 

3.049 9.653 

Facilitating conditions FC1 

FC2 

FC3 

FC4 

FC5 

0.679 

0.718 

0.731 

0.756 

0.768 

2.718 8.923 

Search effort SE1 

SE2 

SE3 

SE4 

SE5 

0.726 

0.769 

0.816 

0.780 

0.801 

2.345 8.091 

Social influence SI1 

SI2 

SI3 

SI4 

0.838 

0.835 

0.821 

0.803 

1.761 7.603 

Ease of use EOU1 

EOU2 

EOU3 

EOU4 

0.786 

0.663 

0.782 

0.787 

1.339 7.458 

Search attitude ATT1 

ATT2 

ATT3 

ATT4 

0.682 

0.700 

0.749 

0.774 

1.202 7.057 
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The extent to which a scale measures what it is supposed to measure is known to be construct reliability[78]. 

The construct validity of 38 items was investigated using exploratory factor analysis with principal component 

extraction and varimax rotation. All items had factor loadings of 0.5 or above, and factor extraction was 

grounded on Eigenvalues more than one, as projected by Hair[73]. The value of Kaiser-Meyer-Olkin (KMO) is 

found to be 0.911, which exceeds the 0.5 limitations established by Field[79]. The results of Bartlett’s test of 

sphericity are significant as the chi-square value is 9248.739 at p-value < 0.01. As a result, results confirm that 

factor analysis is suitable for the data set. Table 7 displays the factor analysis results for all constructs, together 

with Eigenvalues and factor loadings. Loading of every item is 0.5 or more, so they are considered as one-

dimensional and factor distinct as well as every item loaded on a single factor. The total percent of variation 

explicated by these six factors is 70.61, showing that the eight factors identified can account for 70% of the 

total variance shared by the 38 items. 

3.3.2. Correlation analysis 

The average score of several items for a factor was produced in the first step of the statistical analysis and 

was used to assess correlation as well as multiple regression. To study the connotation amongst the variables, 

the Pearson correlation analysis technique was used[80]. To avoid multicollinearity, the correlation coefficient 

should not be greater than 0.8[79]. According to the results presented in Table 8, there is no issue of 

multicollinearity because the maximum correlation coefficient is 0.584. 

Table 8. Pearson correlation coefficient analysis. 

 INN EOU ATT PU SE IQ SI FC 

INN 1 - - - - - - - 

EOU 0.446** 1 - - - - - - 

ATT 0.335** 0.545** 1 - - - - - 

PU 0.320** 0.496** 0.549** 1 - - - - 

SE −0.047 −0.035 −0.018 −0.017 1 - - - 

IQ −0.072 0.062 0.287** 0.160** 0.042 1 - - 

SI 0.149** 0.194** 0.284** 0.205** −0.012 0.008 1 - 

FC 0.433** 0.584** 0.563** 0.500** 0.029 0.122* 0.221** 1 

** Significant at p < 0.01. 

Except for the search effort, all factors were determined to be significant at p < 0.01 (Table 8). Ease of 

use (r = 0.545, p < 0.01), innovativeness (r = 0.335, p < 0.01), perceived usefulness (r = 0.549, p < 0.01), 

information quality (r = 0.287, p < 0.01), social influence (r = 0.284, p < 0.01), and facilitating conditions (r 

= 0.563, p < 0.01) were discovered to be strongly and positively associated with farmers’ attitude towards 

searching through internet sources. The strongest relationship was found between facilitating condition and 

attitude, perceived usefulness came next, followed by perceived ease of use. 

3.3.3. Multiple regression analysis 

The study utilized multiple regression analysis to study the relationship between one dependent variable 

and a large number of independent variables[65]. It is used to test the various hypotheses developed to analyze 

farmers’ attitudes toward searching for information on the Internet. Table 9 displays the results of the analysis. 

The Variance Inflation Factor (VIF) and Tolerance were calculated to test for multicollinearity among the 

independent variables. The outcomes discovered that the predictor variables’ value of VIF was less than 10, 

and the tolerance indication was larger than 0.1. The findings imply that predictor variables have no 
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multicollinearity among them. 

Findings further suggest that the value of F statistics i.e., 56.573 was significant at p < 0.01 which 

indicated that the model is appropriate. That leads to the conclusion that there is a considerable association 

between adoption variables and attitudes toward internet sources. The R2, or coefficient of determination, was 

50.3%. In other words, the revealed adoption variables are responsible for 50.3% of farmers’ attitudes toward 

using Internet sources to find agricultural knowledge. 

Table 9. Multiple regression analysis. 

Predictor variable Standardized beta T-value Sig Tolerance VIF 

INN 0.049 1.187 0.236 0.734 1.363 

EOU 0.228 4.812 0.000 0.567 1.763 

PU 0.243 5.565 0.000 0.666 1.501 

SE −0.018 −0.497 0.620 0.991 1.009 

IQ 0.209 5.697 0.000 0.946 1.057 

SI 0.129 3.501 0.001 0.935 1.070 

FC 0.234 4.916 0.000 0.560 1.785 

Note: Overall model F = 56.573; p < 0.01; R2 = 0.503; Adjusted R2 = 0.494. 

Multiple regression analysis was used to test hypotheses, and it was discovered that perceived usefulness, 

ease of use, information quality, social influence, and Facilitating conditions have a significant relationship (p 

< 0.01) with farmers’ search attitude toward internet sources, whereas innovativeness and search effort had no 

significant effect. So, it is concluded that H3, H4, H5, H6, and H7 are accepted. 

4. Discussion and implications 

The study examined the information sources utilized by farmers in Punjab, India, and then other sources, 

but not to the full extent. Farmers use numerous sources of information rather than relying on a single one. 

However, the use of internet technologies has been found to be very low, and in the case of internet sources, 

they use more social media applications on mobile phones while still not properly utilizing the various 

applications available related to agricultural issues. The ANOVA results also revealed a significant difference 

in the utilization of various sources such as television, radio, newspaper/magazines, internet on mobile social 

media applications, input dealers, other farmers, state department of agriculture, Krishi Vigyan Kendra, Krishi 

melas, and state agricultural universities. The findings conclude that the use of information sources increases 

with land size, implying that large farmers use more of each source than small farmers. The results are similar 

to the findings given by Babu et al.[76], who stated that a larger land area influences the farmers to search for 

more information which is why he/she use more information sources to search for the required information. 

The study also identified the factors that influence the attitude of farmers towards searching for information 

from internet sources and also examined the impact of identified factors on search attitude. 

It was discovered that perceived usefulness[81–84], facilitating conditions[85–89], perceived ease of 

use[19,82–84,90] information quality[38,51], and social influence[28,82,91–94] all have a favorable effect on attitude. 

Search effort associated with searching for information through internet sources, on the other hand, was 

found to be insignificant in influencing search attitude toward internet sources because internet sources make 

it easy for the users to find information that they need in comparison to other information sources[95–98]. 

Farmer’s Innovativeness was found to have no effect on search attitude toward internet sources which is the 

opposite in the case of a study[34] that states that if the farmers are more open to new ideas and love to try new 
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products, services, and technologies and are less resistant to change, their use of the Internet sources will be 

greater. If properly implemented, contemporary and digital technology has the potential to bring modification 

in agriculture, from production to commercialization. As a result, to efficaciously implement the adoption of 

Internet sources among the farmers, the government’s programs and policies must prioritize access to the 

internet and the enhancement of existing infrastructure in the area. 

5. Conclusion 

The study will assist information providers in the formation of a new or modified system for information 

dissemination that will take into account these findings related to information sources regularly used by farmers 

as well as the determinants that influence their search attitude toward internet sources. According to the 

findings, perceived usefulness and facilitating conditions were the most important factors, indicating that 

farmers’ positive attitudes toward internet sources will emerge when they find them beneficial and proper 

infrastructure and resources that help farmers in using internet sources are available to them, as farmers believe 

they are not receiving adequate training for acquisition of knowledge connected to the use of internet sources 

such as various mobile applications, and there is a lack of proper infrastructure that supports the use of internet 

sources. As a result, it is suggested that information producers and strategists focus on providing valuable 

content and that the government ensures that proper technological infrastructure is available in every village 

because the majority of farmers live in rural areas where these problems still persist. Furthermore, strategists 

should consider the level of mental effort required to use the technology and must ensure that the sources are 

simple to use for farmers so that they can easily adopt the technology in their farming activities and should not 

shift to easy ways of getting information such as input dealers who exploit them by charging high interest. 

The information provider must also ensure that the information provided via internet sources is timely 

available, accurate, reliable, up to date, distributed in a local language, and personalized/modified based on the 

needs of the specific group of farmers. The study’s findings provide a solid empirical foundation for all 

information providers and strategists who want to fully exploit the power of Internet sources in supplying 

farmers with need-based information. 

6. Limitations and direction of future research 

This study has some drawbacks. The sample size is inadequate because the study solely considered Punjab 

State. Furthermore, a comparative study based on different states and regions within a single state could be 

conducted to become familiar with the form of knowledge essential for the farmers, as well as the sources and 

factors influencing their selection of different categories of sources. Finally, while this study has identified 

only a few factors that influence attitudes toward internet usage, other factors that influence attitudes as well 

as the intention to use internet sources for acquiring information should be considered in future studies. 

Additional studies must be conducted to examine the role of demographic variables in farmer technology 

adoption as well. Last but not least, given farm size has a big impact on crucial decisions made by farmers and 

small farmers face more problems than large farmers, future studies should focus on small farmer issues and 

provide specific ways to deal with small farmers separately. 

Author contributions 

Conceptualization, MK; methodology, MK; software, MK; validation, MK; formal analysis, MK and HS; 

investigation, MK; resources, MK; data curation, MK; writing—original draft preparation, MK; writing—

review and editing, MK and HS; visualization, MK; supervision HS; project administration MK. All authors 

have read and agreed to the published version of the manuscript. 



Environment and Social Psychology | doi: 10.54517/esp.v9i1.1836 

15 

Acknowledgments 

The authors acknowledge and express their gratitude for the reviewer’s constructive comments and 

valuable suggestions for the improvement of the paper. 

Conflict of interest 

The authors declare no conflict of interest. 

References 

1. Aquino AP, Brown EO, Aranas MBD, et al. Innovative institutional arrangements to revitalize rural communities: 

The case of abaCa supply chains in rural Philippines. Extension Bulletin-Food & Fertilizer Technology Center 

2012; (659): 1–12. 

2. Chapagain T, Raizada MN. Agronomic challenges and opportunities for smallholder terrace agriculture in 

developing countries. Frontiers in Plant Science 2017; 8: 331. doi: 10.3389/fpls.2017.00331 

3. Misaki E, Apiola M, Gaiani S, Tedre M. Challenges facing sub‐Saharan small‐scale farmers in accessing farming 

information through mobile phones: A systematic literature review. The Electronic Journal of Information Systems 

in Developing Countries 2018; 84(4): e12034. doi: 10.1002/isd2.12034 

4. Bachhav NB. Information needs of the rural farmers: A study from Maharashtra, India: A survey. Library 

Philosophy and Practice 2012; 866: 1–12. 

5. Fan S, Rue C. The role of smallholder farms in a changing world. In: y Paloma SG, Riesgo L, Louhichi K 

(editors). The Role of Smallholder Farms in Food and Nutrition Security. Springer; 2020. pp. 13–28. 
6. Verdier-chouchane A, Karagueuzian C. Moving towards a green productive agriculture in Africa: The role of ICTs. 

Africa Economic Brief 2016; 7(7): 1–12. 

7. Khan Tithi T, Chakraborty TR, Akter P, et al. Context, design, and conveyance of information: ICT-enabled 

agricultural information services for rural women in Bangladesh. AI & Society 2020; 36(1): 277–287. doi: 

10.1007/s00146-020-01016-9 

8. Hoang HG. Determinants of the adoption of mobile phones for fruit marketing by Vietnamese farmers. World 

Development Perspectives 2020; 17: 100178. doi: 10.1016/j.wdp.2020.100178 

9. Krikelas J. Information-seeking behavior: Patterns and concepts. Drexel Library Quarterly 1983; 19(2): 5–20. 

10. Ellis D. A behavioral approach to information retrieval system design. Journal of Documentation 1989; 45(3): 

171–212. doi: 10.1108/eb026843 

11. Kuhlthau CC. Inside the search process: Information seeking from the user’s perspective. Journal of the American 
Society for Information Science, 1991; 42(5): 361–371. doi: 10.1002/(SICI)1097-4571(199106)42:5<361:AID-

ASI6>3.0.CO;2-%23 

12. Järvelin K. On information, information technology and the development of society: An information science 

perspective. In: Information Technology and Information Use: Towards a Unified View of Information and 

Information Technology. 1986; pp. 35–55. 

13. Foster A. A nonlinear model of information‐seeking behavior. Journal of the American Society for Information 

Science and Technology 2003; 55(3): 228–237. doi: 10.1002/asi.10359 

14. McBride WD, Daberkow SG. Information and the adoption of precision farming technologies. Journal of 

Agribusiness 2003; 21(1): 21–38. 

15. Kountios G, Ragkos A, Bournaris T, et al. educational needs and perceptions of the sustainability of precision 

agriculture: Survey evidence from Greece. Precision Agriculture 2017; 19(3): 537–554. doi: 10.1007/s11119-017-
9537-2 

16. Caffaro F, Roccato M, Micheletti Cremasco M, Cavallo E. An ergonomic approach to sustainable development: 

The role of information environment and social‐psychological variables in the adoption of agri‐environmental 

innovations. Sustainable Development 2019; 27(6): 1049–1062. doi: 10.1002/sd.1956 

17. Leeuwis C, Aarts N. Rethinking communication in innovation processes: creating space for change in complex 

systems. Journal of Agricultural Education and Extension 2011; 17(1): 21–36. doi: 

10.1080/1389224x.2011.536344 

18. Unay Gailhard İ, Bavorová M, Pirscher F. Adoption of agri-environmental measures by organic farmers: The role 

of interpersonal communication. The Journal of Agricultural Education and Extension 2014; 21(2): 127–148. doi: 

10.1080/1389224x.2014.913985 

19. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS 

Quarterly 1989; 13(3): 319. doi: 10.2307/249008 
20. Luarn P, Lin HH. Toward an understanding of the behavioral intention to use mobile banking. Computers in 

Human Behavior 2005; 21(6): 873–891. doi: 10.1016/j.chb.2004.03.003 



Environment and Social Psychology | doi: 10.54517/esp.v9i1.1836 

16 

21. Kabbiri R, Dora M, Kumar V, et al. Mobile phone adoption in agri-food sector: Are farmers in Sub-Saharan Africa 

connected? Technological Forecasting and Social Change 2018; 131: 253–261. doi: 

10.1016/j.techfore.2017.12.010 

22. Rezaei R, Safa L, Ganjkhanloo MM. Understanding farmers’ ecological conservation behavior regarding the use 

of integrated pest management application of the technology acceptance model. Global Ecology and Conservation 

2020; 22: e00941. doi: 10.1016/j.gecco. 2020.e00941 

23. Malhotra Y, Galletta DF. Extending the technology acceptance model to account for social influence: Theoretical 

bases and empirical validation. In: Proceedings of the 32nd Annual Hawaii International Conference on Systems 

Sciences. 1999. HICSS-32. Abstracts and CD-ROM of Full Papers; 5–8 January 1999; Maui, HI, USA. 

24. Wang YS, Wang YM, Lin HH, Tang TI. Determinants of user acceptance of Internet banking: An empirical study. 
International Journal of Service Industry Management 2003; 14(5): 501–519. doi: 10.1108/09564230310500192 

25. Park E, del Pobil AP. Technology acceptance model for the use of tablet PCs. Wireless Personal Communications 

2013; 73(4): 1561–1572. doi: 10.1007/s11277-013-1266-x 

26. Rind MM, Hyder M, Saand AS, et al. Impact Investigation of perceived cost and perceived risk in mobile 

commerce: an analytical study of Pakistan. International Journal of Computer Science and Network Security 2017; 

17(11): 124–130. 

27. Doanh NK, Do Dinh L, Quynh NN. Tea farmers’ intention to participate in livestream sales in Vietnam: The 

combination of the Technology Acceptance Model (TAM) and barrier factors. Journal of Rural Studies 2022; 94: 

408–417. doi: 10.1016/j.jrurstud.2022.05.023 

28. Giua C, Materia VC, Camanzi L. Smart farming technologies adoption: Which factors play a role in the digital 

transition? Technology in Society 2022; 68: 101869. doi: 10.1016/j.techsoc.2022.101869 
29. Diaz AC, Sasaki N, Tsusaka TW, Szabo S. Factors affecting farmers’ willingness to adopt a mobile app in the 

marketing of bamboo products. Resources, Conservation & Recycling Advances 2021; 11: 200056. doi: 

10.1016/j.rcradv.2021.200056 

30. Okoroji V, Lees NJ, Lucock X. Factors affecting the adoption of mobile applications by farmers: An empirical 

investigation. African Journal of Agricultural Research 2021; 17(1): 19–29. doi: 10.5897/AJAR2020.14909 

31. Caffaro F, Cremasco MM, Roccato M, Cavallo E. Drivers of farmers’ intention to adopt technological innovations 

in Italy: The role of information sources, perceived usefulness, and perceived ease of use. Journal of Rural Studies 

2020; 76: 264–271. doi: 10.1016/j.jrurstud.2020.04.028 

32. Michels M, Fecke W, Feil JH, et al. Smartphone adoption and use in agriculture: Empirical evidence from 

Germany. Precision Agriculture 2020; 21(2): 403–425. doi: 10.1007/s11119-019-09675-5 

33. Narine LK, Harder A, Roberts TG. Farmers’ intention to use text messaging for extension services in Trinidad. The 
Journal of Agricultural Education and Extension 2019; 25(4): 293–306. doi: 10.1080/1389224x.2019.1629970 

34. Ćirić M, Carić M, Kuzman B, Zekavica A. Farmer innovativeness and its impact on internet and social media 

adoption. Ekonomika poljoprivrede 2018; 65(1): 243–256. doi: 10.5937/ekopolj1801243c 

35. Ibrahim AM, Hassan MS, Gusau AL. Factors influencing acceptance and use of ICT innovations by 

agribusinesses. Journal of Global Information Management 2018; 26(4): 113–134. doi: 10.4018/jgim.2018100107 

36. Abebe A, Mammo Cherinet Y. Factors affecting the use of information and communication technologies for cereal 

marketing in Ethiopia. Journal of Agricultural & Food Information 2018; 20(1): 59–70. doi: 

10.1080/10496505.2018.1438290 

37. Yaseen M, Ahmad MM, Soni P. Farm households’ simultaneous use of sources to access information on cotton 

crop production. Journal of Agricultural and Food Information 2018; 19(2): 149–161. doi: 

10.1080/10496505.2017.1325743 

38. Kante M, Oboko R, Chepken C. Influence of perception and quality of ICT‐based agricultural input information 
on use of ICTs by farmers in developing countries: Case of Sikasso in Mali. The Electronic Journal of Information 

Systems in Developing Countries 2017; 83(1): 1–21. doi: 10.1002/j.1681-4835. 2017.tb00617.x 

39. Jenkins A, Velandia M, Lambert DM, et al. Factors influencing the selection of precision farming information 

sources by cotton producers. Agricultural and Resource Economics Review 2011; 40(2): 307–320. doi: 

10.1017/s106828050000808x 

40. Islam Sm, Grönlund Å. Challenges facing sub‐Saharan small‐scale adoption of mobile phones among the farmers 

in Bangladesh: Theories and practices. International Journal on Advances in ICT for Emerging Regions 2011; 

4(1): 4–14. doi: 10.4038/icter. v4i1.4670 

41. Saadi H, Mahdei KN, Movahedi R. Surveying on wheat farmers’ access and confidence to Information and 

Communication Channels (ICCs) about controlling Eurygaster integriceps in Hamedan Province-Iran. American 

Journal of Agricultural and Biological Science 2008; 3(2): 497–501. doi: 10.3844/ajabssp.2008.497.501 
42. Das B. Diffusion of old information and communication technologies in disseminating agricultural knowledge: An 

analysis of farmers’ income. African Journal of Science, Technology, Innovation, and Development 2013; 5(3): 

250–262. doi: 10.1080/20421338.2013.817044 



Environment and Social Psychology | doi: 10.54517/esp.v9i1.1836 

17 

43. Ali J. Factors affecting the adoption of information and communication technologies (ICTs) for farming decisions. 

Journal of Agricultural & Food Information 2012; 13(1): 78–96. doi: 10.1080/10496505.2012.636980 

44. Bozz I, Akbayy C, Bas S, Budak DB. Adoption of innovations and best management practices among dairy 

farmers in the Eastern Mediterranean region of Turkey. Journal of Animal and Veterinary Advances 2011; 10(2): 

251–261. doi: 10.3923/javaa.2011.251.261 

45. Mwangi M, Kariuki S. Factors determining adoption of new agricultural technology by smallholder farmers in 

developing countries. Journal of Economics and Sustainable Development 2015; 6(5): 208–216. 

46. Mdoda L, Mdiya L. Factors affecting the using information and communication technologies (ICTs) by livestock 

farmers in the Eastern Cape province. Cogent Social Sciences 2022; 8(1): 2026017. doi: 

10.1080/23311886.2022.2026017 
47. Mwombe SOL, Mugivane FI, Adolwa IS, Nderitu JH. Evaluation of information and communication technology 

utilization by smallholder banana farmers in Gatanga District, Kenya. The Journal of Agricultural Education and 

Extension 2014; 20(2): 247–261. doi: 10.1080/1389224x.2013.788454 

48. Velandia MM, Lambert DM, Jenkins A, et al. Factors influencing the selection of information sources by cotton 

producers considering the adoption of precision agriculture technologies. (No. 319-2016-9706). 

49. Strebel J, Erdem T, Swait J. Consumer search in high technology markets: Exploring the use of traditional 

information channels. Journal of Consumer Psychology 2004; 14(1–2): 96–104. doi: 

10.1207/s15327663jcp1401&2_11 

50. Verhoef PC, Neslin SA, Vroomen B. Multichannel customer management: Understanding the research-shopper 

phenomenon. International Journal of Research in Marketing 2007; 24(2): 129–148. doi: 

10.1016/j.ijresmar.2006.11.002 

51. Wang YM, Lin HH, Tai WC, Fan YL. Understanding multi-channel research shoppers: An analysis of internet and 

physical channels. Information Systems and e-Business Management 2016; 14(2): 389–413. doi: 10.1007/s10257-

015-0288-1 

52. Goldsmith RE, Hofacker CF. Measuring consumer innovativeness. Journal of the Academy of Marketing Science 

1991; 19(3): 209–221. doi: 10.1007/bf02726497 

53. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: Toward a unified 

view. MIS Quarterly 2003; 27(3): 425–478. doi: 10.2307/30036540 

54. Jepsen AL. Factors affecting consumer use of the Internet for information search. Journal of Interactive Marketing 

2007; 21(3): 21–34. doi: 10.1002/dir.20083 

55. To PL, Liao C, Lin TH. Shopping motivations on internet: A study based on utilitarian and hedonic value. 

Technovation 2007; 27(12): 774–787. doi: 10.1016/j.technovation.2007.01.001 
56. Nelson RR, Todd PA, Wixom BH. Antecedents of information and system quality: An empirical examination 

within the context of data warehousing. Journal of Management Information Systems 2005; 21(4): 199–235. doi: 

10.1080/07421222.2005.11045823 

57. Baker J, Parasuraman A, Grewal D, Voss GB. The influence of multiple store environment cues on perceived 

merchandise value and patronage intentions. Journal of Marketing 2002; 66(2): 120–141. doi: 

10.1509/jmkg.66.2.120.18470 

58. Kang YS, Herr PM, Page CM. Time and distance: Asymmetries in consumer trip knowledge and judgments. 

Journal of Consumer Research 2003; 30(3): 420–429. doi: 10.1086/378618 

59. Ratchford BT, Lee MS, Talukdar D. The impact of the internet on information search for automobiles. Journal of 

Marketing Research 2003; 40(2): 193–209. doi: 10.1509/jmkr.40.2.193.19221 

60. Jeyaraj A, Rottman JW, Lacity MC. A review of the predictors, linkages, and biases in IT innovation adoption 

research. Journal of Information Technology 2006; 21(1): 1–23. doi: 10.1057/palgrave.jit.2000056 
61. Kim HW, Chan HC, Gupta S. Value-based adoption of mobile internet: An empirical investigation. Decision 

Support Systems 2007; 43(1): 111–126. doi: 10.1016/j.dss.2005.05.009 

62. Fishbein M, Ajzen I. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research. Addison-

Wesley; 1975. 

63. Beatty SE, Homer P, Kahle LR. The involvement—commitment model: Theory and implications. Journal of 

Business Research 1988; 16(2): 149–167. doi: 10.1016/0148-2963(88)90039-2 

64. Schiffman LG, Kanuk LL. Customer Behavior. Prestice Hall; 2004. 

65. Hair JF, Black WC, Babin BJ, et al. Multivariate Data Analysis. 

66. Adesina AA, Baidu-Forson J. Farmers’ perceptions and adoption of new agricultural technology: evidence from 

analysis in Burkina Faso and Guinea, West Africa. Agricultural Economics 1995; 13(1): 1-9. 

67. Durgun D, Günden C, Ünal V. Information source preferences of small-scale fishers in the Aegean Sea coast of 
Turkey. Acta Ichthyologica et Piscatoria 2021; 51(1): 47–52. doi: 10.3897/aiep.51.63396 

68. Msoffe GE, Ngulube P. Information needs of poultry farmers in selected rural areas of Tanzania. Information 

Development 2016; 32(4): 1085–1096. doi: 10.1177/0266666915587749 



Environment and Social Psychology | doi: 10.54517/esp.v9i1.1836 

18 

69. Ndimbwa T, Mwantimwa K, Ndumbaro F. Channels used to deliver agricultural information and knowledge to 

smallholder farmers. IFLA Journal 2020; 47(2): 153–167. doi: 10.1177/0340035220951828 

70. Rimi TA, Akpoko JG, Abdullahi KA. Sources of agricultural information used by cowpea farmers in Rimi Local 

Government Area of Katsina State. Journal of Agricultural and Crop Research 2015; 3(2): 21–26. 

71. Ostertagová E, Ostertag O, Kováč J. Methodology and application of the Kruskal-Wallis test. Applied Mechanics 

and Materials 2014; 611: 115–120. doi: 10.4028/www.scientific.net/AMM.611.115 

72. George D. SPSS for Windows Step by Step: A Simple Study Guide and Reference, 17.0 update, 10/e. Pearson 

Education India; 2011. 

73. Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis. 2010. 

74. Singh KN. Developing small and marginal farmers. Need for a new outlook, Paper presented in National Seminar 
on New Agricultural Technology and Extension Strategy for Small and Marginal Farmers. Punjab Agricultural 

University, Ludhiana; 1976. 

75. Adhiguru P, Birthal PS, Kumar BG. Strengthening pluralistic agricultural information delivery systems in India. 

Agricultural Economics Research Review 2009; 22(1): 71–79. 

76. Babu SC, Glendenning CJ, Asenso-Okyere K, Govindarajan SK. Farmers’ information needs and search 

behaviors: Case study in Tamil Nadu, India. International Food Policy Research Institute; 2012. 

77. Nunnally JC, Bernstein IH. Psychometric Theory. McGraw-Hill; 1978. 

78. Garver MS, Mentzer JT. Logistics research methods: Employing structural equation modeling to test for construct 

validity. Journal of Business Logistics 1999; 20(1): 33–57. 

79. Field A. Discovering Statistics Using IBM SPSS Statistics. Sage Publications; 2013. 

80. Wong CC, Hiew PL. Factors influencing the adoption of mobile entertainment: Empirical evidence from a 
Malaysian survey. In: Proceedings of the International Conference on Mobile Business (ICMB’05); 11–13 July 

2005; Sydney, NSW, Australia. pp. 682–685. 

81. Pouratashi M, Rezvanfar A. Analysis of factors influencing application of ICT by agricultural graduate students. 

Journal of the American Society for Information Science and Technology 2010; 61(1): 81–87. doi: 

10.1002/asi.21230 

82. Farahat T. Applying the technology acceptance model to online learning in the Egyptian universities. Procedia-

Social and Behavioral Sciences 2012; 64: 95–104. doi: 10.1016/j.sbspro.2012.11.012 

83. Salimi M, Pourdarbani R, Nouri BA. Factors affecting the adoption of agricultural automation using Davis’s 

acceptance model (case study: Ardabil). Acta Technologica Agriculturae 2020; 23(1): 30–39. doi: 10.2478/ata-

2020-0006 

84. Nyagango AI, Sife AS, Kazungu I. Use of mobile phone technologies for accessing agricultural marketing 
information by grape smallholder farmers: A technological acceptance model (TAM) perspective. Technological 

Sustainability 2023; 2(3): 320–336. doi: 10.1108/TECHS-01-2023-0002 

85. Thomas T, Singh L, Gaffar K. The utility of the UTAUT model in explaining mobile learning adoption in higher 

education in Guyana. International Journal of Education and Development Using Information and 

Communication Technology 2013; 9(3): 71–85. 

86. Lai IKW, Lai DC. User acceptance of mobile commerce: An empirical study in Macau. International Journal of 

Systems Science 2014; 45(6): 1321–1331. doi: 10.1080/00207721.2012.761471 

87. Tenzin S, Dorji R. Factors affecting Bhutanese teachers’ attitude towards acceptance of technology in teaching. 

Journal of Bhutan Studies 2017; 35: 82–95. 

88. Morosan C, DeFranco A. It’s about time: Revisiting UTAUT2 to examine consumers’ intentions to use NFC 

mobile payments in hotels. International Journal of Hospitality Management 2016; 53: 17–29. doi: 

10.1016/j.ijhm.2015.11.003 
89. Verkijika SF. Factors influencing the adoption of mobile commerce applications in Cameroon. Telematics and 

Informatics 2018; 35(6): 1665–1674. doi: 10.1016/j.tele.2018.04.012 

90. Verma P, Sinha N. Role of attitude as mediator of the perceived ease of use and behavioural intention relationship. 

International Journal of Management Concepts and Philosophy 2017; 10(3): 227–245. doi: 

10.1504/ijmcp.2017.085831 

91. Oh JC, Yoon SJ. Predicting the use of online information services based on a modified UTAUT model. Behaviour 

& Information Technology 2014; 33(7): 716–729. doi: 10.1080/0144929x.2013.872187 

92. Sa’ari JR, Jabar J, Tahir MNH, Mahpoth MH. Farmer’s acceptance of sustainable farming technology. 

International Journal of Advanced and Applied Sciences 2017; 4(12): 220–225. doi: 10.21833/ijaas.2017.012.038 

93. Raman K, Othman N, Affandi HM, Rawi IIM. Factors affecting teacher’s attitude towards designing virtual 

learning environment. Environment-Behaviour Proceedings Journal 2020; 5(SI3): 173–179. doi: 
10.21834/ebpj.v5isi3.2560 

94. Akinwale YO, Kyari AK. Factors influencing attitudes and intention to adopt financial technology services among 

the end-users in Lagos State, Nigeria. African Journal of Science, Technology, Innovation and Development 2022; 

14(1): 272–279. doi: 10.1080/20421338.2020.1835177 



Environment and Social Psychology | doi: 10.54517/esp.v9i1.1836 

19 

95. Park CH, Kim YG. Identifying key factors affecting consumer purchase behavior in an online shopping context. 

International Journal of Retail & Distribution Management 2003; 31(1): 16–29. doi: 

10.1108/09590550310457818 

96. Gupta A, Su BC, Walter Z. Risk profile and consumer shopping behavior in electronic and traditional channels. 

Decision Support Systems 2004; 38(3): 347–367. doi: 10.1016/j.dss.2003.08.002 

97. Lee HH, Kim J. The effects of shopping orientations on consumers’ satisfaction with product search and purchases 

in a multi‐channel environment. Journal of Fashion Marketing and Management: An International Journal 2008; 

12(2): 193–216. doi: 10.1108/13612020810874881 

98. Sen R, King RC, Shaw MJ. Buyers’ choice of online search strategy and its managerial implications. Journal of 

Management Information Systems 2006; 23(1): 211–238. doi: 10.2753/mis0742-1222230107 


