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ABSTRACT 
Rapidly developing technology fosters economic growth; unfortunately there are still many 
who have not used technological advances, especially in the marketing of agricultural 
products. This research aims to analyze the factors that affect the interest in the use of 
information technology in marketing agricultural products. Logistic regression is used to 
answer the research objectives. Farmers who have a high level of information technology 
knowledge have a higher chance of accessing information technology in marketing thus that 
information communication technology training are needed to improve farmers' welfare. 
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Agricultural production factors are at the core of agriculture, and have an important 
influence on the value of agricultural output (Li and Li, 2018). The factors of agricultural 
production that we know so far are land, capital, labor and technology. Ensuring the area of 
cultivated land and allocating factors of agricultural production are important guarantees for 
increasing agricultural output (Zhang et al, 2016). One of the means of production that is 
often forgotten is information. Information really determines the success of a farmer's 
business, for example whether one's business will succeed or not, profitable or not and so 
on. Information on how much the market needs and availability of certain commodities will 
determine how many commodities must be produced by farmers thus the business can be 
profitable. Advances in technology today bring us to the global world, including in the field of 
information. Today's information globalization is no longer only interpreted as a mass 
communication flow in the sense of merely broadcasting television broadcasts and 
entertainment, but it includes expanding the flow of scientific and technological information 
through the digital internet which is driving the expansion of the horizon of information and 
human insight. 

The agricultural sector as a sector that is relied on to meet food availability must be 
able to adapt and be able to take advantage of the internet-based digital technology. This is 
because, the future of agriculture will no longer only take place conventionally but will be 
replaced by the role of internet-based technology. Thus total support from the agricultural 
sector becomes important for agricultural producers (Faical and Ali, 2016). 

In recent decades, knowledge as input into the economic system has surpassed 
natural resources in determining and shaping a country's path towards development and 
economic growth. The generation and diffusion of knowledge is the core of a knowledge-
driven economy, becoming a very important component in the search for a nation for 
economic competitiveness and sustainable growth (Gouvea, Kapelianis and Kassicieh, 
2018). Industry 4.0 has been considered a new industrial stage where several emerging 
technologies converge to provide digital solutions (Frank, Dalenogare and Ayala, 2019). 

Through the implementation of the 4.0 Industrial Revolution in the agricultural sector 
today the world needs a form of industrial development that cannot be avoided. The 4.0 
Industrial Revolution that is developing at this time is no longer talking about automation of 
tools, but rather the use of machines that are integrated directly with the internet network that 
can quickly provide information to the entire community. 

Technology development influences the country's economic level and determines the 
country's competitive position (Jiang et al, 2018). The development of information technology 
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should be utilized in the marketing sector of agricultural products, considering that 
agricultural products that are not durable and are easily damaged require a separate 
marketing method, to be directly into the hands of consumers. For this reason, it is necessary 
to empower farmers with a cooperative farming model to reduce the marketing chain. 
Meanwhile, to improve agriculture, farmers are entitled to benefit from technological 
advancements. 

Based on the explanation above, this study will examine the use of information 
technology (internet) in increasing marketing of agricultural products, by analyzing the factors 
that affect the interest in the use of information technology in marketing agricultural products. 
 

LITERATURE REVIEW 

 
Awareness of the importance of Information and Communication Technology which is 

usually called ICT (Information and Communication Technology), it is not only a monopoly 
among large entrepreneurs but also growing among small entrepreneurs and other 
community forces, such as Cooperatives, Farmers Groups, and ordinary people. ICT is 
believed to play an important role in business development, organizational institutions, and is 
also able to encourage the acceleration of economic activities and people's lives. 

E-commerce refers to the use of the internet to market, buy and sell goods and 
services, exchange information, and create and maintain web-based relationships between 
participating entities (Fruhling and Digman, 2000). Based on the impact shown in the 
industrial retail market (Elia, Lefebvre, & Lefebvre 2007), e-commerce is believed to have the 
potential to increase profitability in the agricultural market by increasing sales and reducing 
search and transaction costs. The creation of an electronic market that is expected to be 
more transparent and competitive than the physical market can attract more consumers by 
increasing demand and increasing the company's strategic position with customers who are 
looking for a specific product niche or have geographical restrictions (Montealegre, 
Thompson & Eales, 2007 ) 

The influence of e-commerce mainly is as a medium of promotion, communication and 
information. Utilization is very influential on the effectiveness and efficiency of work 
processes, if intensely and maximally carried out. The benefits felt by business people 
directly and indirectly have a positive influence on the farming community involved, 
especially from the increasingly broad marketing channels of business people that increase 
production demand and encourage production procurement among the farming community, 
which is always expected to increase production with standards determined quality, with 
more integrated farming activities to produce more and more quality, then the opportunity to 
improve the lives of farmers and their families is wide open (Swandayani, 2014). Melly (2000) 
analyzes the use of the internet network is very effective and efficient in terms of time and 
cost for marketing activities are also very useful to promote the commodity / service of a 
company, and to exchange internet information is also a relatively inexpensive promotion 
compared to other promotional media. The reach of the internet is unlimited worldwide with a 
growing number of users every time. 

Agricultural products have perishable characteristics and take up space (bulkiness), 
this affects quality and price so that it demands the distribution chain of these products to be 
closer to consumers. The concept of e-marketing does not have to be face-to-face in making 
product purchase transactions, so as to shorten the time to get the product consumers want. 
E-marketing in its activities perform marketing management functions in a more modern way. 
According to Mohammed et al (2003), e-marketing is a process for building and maintaining 
relationships with customers through online activities as a means for the exchange of 
opinions, products, and services so as to achieve the shared goals of both groups. 
Information flow, structure and behavior of traders in the market will also affect the formation 
of commodity prices. Information about the type, quality and time of a commodity needed by 
consumers will be very useful for farmers in production planning. The market structure also 
affects the price setting, so far farmers in marketing their commodities are dealing with the 
oligopoly market structure while the final consumers are dealing with the oligopoly market, 
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this will have an impact on losses on the part of farmers and consumers while traders enjoy 
more profits (Paranata 2015). Efforts to use e-commerce are expected to further shorten the 
marketing chain of agribusiness products, so as to increase people's purchasing power and 
increase farmers' incomes. 

According to Sulthoni (2016), the use of e-commerce allows companies to sell products 
directly to other companies or to end consumers. The potential to bypass distribution 
channels brings support for expanding the market by setting lower prices when it comes to 
final consumers, this is because it does not involve many levels or processes in distribution 
that want to get more profit by increasing selling prices to consumers, but directly from 
farmers to end consumers. 
 

METHODS OF RESEARCH 

 
In this research, primary data collection using survey methods through direct interviews 

with farmers. As a unit of analysis are farmers who carry out horticultural farming as well as 
utilizing and not utilizing internet-based information technology, especially in marketing at 
least 1 planting season. Determination of sample size is based on consideration of 
uniformity, precision, cost, labor and time available and based on the analysis plan. 

There are two types of respondents used as the object studied so that the sampling 
method used is different. First for farmers respondents who do marketing in a conventional 
manner, using a multi-stage cluster sampling method. Second, for farmer respondents who 
use the internet, use the Snowball Sampling method. Where the Snowball sampling method 
will begin by finding one key respondent (farmer and internet user, or farmer group leader), 
then from there it will be known to other internet users farmers in selected locations. 

While the analysis method used is Logistic Regression. The logit model is a regression 
model specifically designed to handle regression analysis with the dependent variable in the 
form of a probability variable, such as a variable whose value ranges from 0 to 1. The logit 
model allows the estimation of the regression equation to keep the predicted results of the 
dependent variable in the range of values between 0 and 1. 

This study uses logit model regression analysis which is needed to answer whether the 
variables of age, level of education, gender, farming experience and knowledge of internet-
based information technology will influence farmers' interest in utilizing information 
technology in marketing or vice versa. The variables used in the model are as follows. 

Dependent variable: Y = 1, if farmers use information technology in marketing; Y = 0, if 
farmers do not utilize information technology in marketing. 

The independent variable in this model serves to explain the use of information 
technology in marketing agricultural products. The variable consists of 5, namely: X1 = Age; 
X2 = Education level; X3 = Gender; X4 = Farming Experience; X5 = knowledge of internet-
based information technology. 

The five variables are measured based on the total score from the measurement of 
each indicator held. 

𝑃𝑟𝑜𝑏 𝑥 = 𝑃 
\ 

𝑃𝑟𝑜𝑏 𝑥 = 1 − 𝑃 

 
Because the probability (P) must lie between 0 and 1, there are restrictions: 

 
0 ≤ 𝐸[𝑦|𝑥] ≤ 1 

 
Interpretation of the logit model shows the probability that farmers who have an interest 

in utilizing information technology in marketing agricultural products are shown by the 
equation: 

𝑃𝑟𝑜𝑏 𝑥 = 𝑃 =
𝑒𝑧

1 + 𝑒𝑧
 

 

𝑍 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋2 + 𝛽4𝑋4 + 𝛽5𝑋5 
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If P is the probability of farmers who have an interest in utilizing information technology in 
marketing agricultural products, then the probability of farmers who do not have an interest in 
using information technology in marketing agricultural products is: 
 

𝑃𝑟𝑜𝑏 𝑥 = 1 − 𝑃 =
1

1 − 𝑒𝑧
 

 

𝑃

1 − 𝑃
=

1 + 𝑒𝑧

1 + 𝑒−𝑧
= 𝑒𝑧  

 
𝑃

1−𝑃
 (Odds ratio), is the comparison between probability of farmers who have an interest 

in utilizing information technology in marketing agricultural products toward probability of 
farmers who do not have an interest in using information technology in marketing agricultural 
products. Thus, the logit model in this research is: 
 

𝐿𝑖 = 𝑙𝑛  
𝑃

1 − 𝑃
 = 𝑦 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋2 + 𝛽4𝑋4 + 𝛽5𝑋5 

 
Where: β1 – β4 = regression coefficient; P = the probability of farmers who have an interest 
in utilizing information technology in marketing agricultural products; P – 1 = the probability of 
farmers not having an interest in utilizing information technology in marketing agricultural 
products. 

In logistic regression (logit), hypothesis testing cannot be done by the same method as 
in linear regression. In linear regression where the response variable is normally distributed 
the F test and t test are used to test the significance of the explanatory variables. However, 
the distribution of response variables in logistic regression is the Bernoulli distribution so 
different statistical tests must be used. 

The G test is used to see whether all parameters can be entered into the model by 
looking at χ2 arithmetic. If χ2 arithmetic is greater than χ2 tables, it can be concluded that all 
parameters can be entered into the model. 

Log likelihood is used to see the overall model or overall model fit. The conditions are 
as follows: if the Loglikelihood in Block Number = 0 is greater than the loglikelihood value in 
Block Number = 1, then the regression model can be said to be good; if the Loglikelihood in 
Block Number = 0 is smaller than the loglikelihood value in Block Number = 1, it can be said 
that the regression model is not good. 

In the usual regression model the correlation coefficient is known as R2 or R square. In 
the logit model Cox & Snell R Square or Nagelkerke R Square can be used on the SPSS 
program package. Goodness of Fit Test is used to determine the size of the accuracy of the 
model used, which is expressed by what percentage of the dependent variable, that is, 
interest can be explained by the independent variables entered into the logit regression 
model. The Goodness of Fit formula is as follows: 
 

𝑁𝑒𝑔𝑒𝑙𝑘𝑒𝑟𝑘𝑒 𝑅2 =  
−2 𝑙𝑜𝑔 𝑙𝑜𝑔 𝐿0(2 − 𝑙𝑜𝑔𝐿1) 

−2𝑙𝑜𝑔𝐿0

 

 
Where: L0 = likelihood value if all regression coefficients (β), except intercepts (β0) are 0; 
L1 = likelihood values for all regression coefficients (β0 and β1) in the model. 

Wald test like the t test in linear regression that serves to determine the effect of each 
estimated coefficient on the model. The hypothesis is as follows: 

 H0: βi = 0, meaning that each independent variable does not influence farmers to 
utilize information technology in marketing agricultural products; 

 Ha: βi ≠ 0, meaning, each independent variable influences farmers to utilize 
information technology in marketing agricultural products. 
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This test is done by comparing the Wald statistical value on the independent variables 
obtained from logistic regression analysis with the Chi-square table at a 95% confidence 
level. Wald test formula as follows: 
 

𝑊𝑎𝑙𝑑 =  
𝐵

𝑆𝐸
 

2

 

 
Where: B = Logistic regression coefficient; SE = Standard error. 

Partial correlation is used to see the contribution of each independent variable to the 
dependent variable. The amount ranges from -1 to +1. A positive value indicates that the 
increase in the value of the variable has an impact on increasing Likelihood. A low R value 
indicates that the influence of the independent variable is dominant in the decision making 
process of farmers in utilizing information technology in marketing agricultural products. The 
partial correlation formula (R) is as follows: 
 

𝑅 =   
𝑤𝑎𝑙𝑑 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 − 2𝑘

−2𝐿𝐿𝑜
  

 
Where: R = Partial correlation coefficient; K = Number of independent variables; 
Llo = Likelihood based on the model without entering independent variables. 

 
DISCUSSION OF RESULTS 

 
The feasibility test of the model can be seen from two aspects, the first is whether the 

model formed in substance can be interpreted by the discipline involved. Substantially, it can 
be seen from the explanatory variables used in explaining farmers' interest in using 
information technology in marketing agricultural products to produce results in accordance 
with existing theories and facts. 

While statistically the model feasibility test in this study was seen from three criteria, 
namely the overall test (Omnibus Test of Model Coefficient or G test), Hosmer and 
Lemeshow Test, and Negelkerke R Square. The results of the overall logistic regression 
analysis output are presented in Table 1. 
 

Table 1 – Output Logit Regression Analysis of Interest in the Use of Agricultural Product Marketing 
Methods in IT Utilization 

 

Variable B S.E Wald df Sig. Exp(B) 

IT Knowledge Level * .767 .437 3.085 1 .079 2.153 

Education .255 .641 .158 1 .691 1.291 

Age -.166 .170 .949 1 .330 .847 

Constanta -5.033 7.565 .443 1 .506 .007 

Omnibus Test of Model Coefficient 17.821 Sig. .000    

Hosmer and Lemeshow Test 5.708 Sig. .680  

Nagelkerke R Square .812    

Sig level:  *10%     

Number observation 20     

 
From the output of the test results presented in Table 1 it can be seen that the 

Omnibus Test of Model Coefficient is 17.82. With a significance value <0.05 (Reject H0) 
means that this model has a confidence level of more than 99%. So it can be concluded that 
in general there is at least one independent variable that influences farmers' interest in using 
IT in marketing their agricultural products. 

In the criteria of the Hosmer and Lemeshow Test it has a value of 5.708 with a 
significance value of 0.680. Because the significance value is greater than 0.05 (Accept H0), 
it can be concluded that the logistic model that was built has been able to explain the data. 

Nagelkerke R Square values have quite similar interpretations to linear regression. If 
the output of the analysis results presented in Table 1, the Nagelkerke R Square value of 
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0.812 means that 81.2% of the variance in the variable of farmer interest in the use of IT in 
marketing agricultural products can be explained by the independent variables in the model. 
While the remaining 18.8% is explained by other variables outside the model. However, 
because the coefficient of determination in logistic regression cannot be calculated as linear 
regression and this is only an approach, so to find out how many values can be predicted 
correctly can be seen from the Classification Plot presented in Table 2. 
 

Table 2 – Output of Classification Table 
 

Observed 

Predicted 

Farmer's Interest in the Use of IT 
Percentage Correct 

0 1 

Farmer's Interest in the Use of IT 
0 12 1 92.3 

1 1 6 85.7 

Overall Percentage   90.0 

 
In Table 2 it can be seen that the percentage of accuracy in predicting farmers who are 

interested in using IT in marketing their agricultural products is 92.3 percent where of the 20 
respondents who answered no (0) were 12 farmers, while there was one farmer who 
statistically actually answered yes (1). Meanwhile, for accuracy in predicting respondents 
who answered interested in using IT in marketing methods amounted to 85.7. With an overall 
percentage value of 90.0 percent it can be concluded that the model used has the accuracy 
of predicting how farmers use IT in the marketing process of agricultural products or not is 
90.0 percent. Thus the model used is good. 

In the logistic regression output results presented in Table 2, it can be seen that from 
the 3 independent variables used there are 1 independent variables that have a significant 
effect on the use of information technology in marketing agricultural products. The significant 
variable is farmers' knowledge of IT. 

Based on Table 2 it can be seen that the variable that has the most significant 
influence is the IT Knowledge Level. This indicates that the interest of farmers in using 
information technology in marketing agricultural products is strongly influenced by the level of 
knowledge of farmers related to IT, where the higher level of knowledge of farmers related to 
IT comes from the knowledge and ability to operationalize IT. If seen from the Exp coefficient 
value (B) it can be interpreted that farmers who have a higher level of IT knowledge, then on 
average there will be a 2,153 times higher chance of using IT in marketing than farmers who 
are less informed about information technology and IT use. 

Meanwhile based on the output in Table 2 it can also be seen that age and education 
level do not significantly influence farmers' interest in marketing using IT. The age and 
education level variables have no effect because they do not directly influence the interest in 
the use of information technology in marketing agricultural products. 
 

CONCLUSION 

 
In this research only one independent variable had a significant effect on the use of 

information technology in marketing agricultural products, namely farmers' knowledge of 
information technology. This indicates that farmers' interest in using information technology in 
marketing agricultural products is strongly influenced by the level of farmers' knowledge 
related to information technology, that is, if the higher level of farmers' knowledge regarding 
information technology comes from knowledge and ability to operationalize information 
technology. Farmers who have a high level of information technology knowledge have a 
higher chance to use information technology in marketing agricultural products than farmers 
who are less informed about information technology and use of information technology. Thus 
the need for information and communication technology training related to the use of 
technology so that not only uses smartphones for communication, but can be used for 
marketing media. Therefore, farmers can increase sales volume and product price levels 
which have an impact on improving farmers' welfare. 
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