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Abstract 

ICT helps farmers to find access to Agriculture related information like Agro-
techniques, pre and post -harvesting technologies and Agricultural marketing.  
Horticulture sector, especially fruit production has an important impact on economic 
growth and export of Afghanistan. Nangarhar province has very suitable climate for 
different types of fruit production. The objective of this study is to analyze the factors 
affecting ICT usages, the problems faced by fruit producers and availability of ICT to 
farmers in Nangarhar province of Afghanistan. There are 13 main 
constraints/challenges that the fruit growers are faced. The Wilcoxton Signed-Rank 
test is used to compare these challenges faces by farmers. For this purpose, the data 
from a survey of 150 fruit producers’ farmers in Behsood district of Nangarhar 
province in Afghanistan was used. Four of these challenges such as lack of training 
institutes, basic ICT usage, interpersonal problem and high cost of ICT devices have 
high ranking and are the most important challenges for fruit producers and the 
remaining nine challenges are ranked very low for fruit producers in Nangarhar 
province. In this study the probit model test is used to assess the ICT usage by fruit 
growers, the dependent variables are presenting individual farmer’s ICT usage. The 
average of all 13 tasks is more than 2.5, implying that each of the problems listed 
above has an average basis. However, the most serious issue is a lack of training 
institutes, which accounts for 4.3 percent of the total. The study finds that the less 
than 60 percent of farmers are using the PC and 66.23 percent are using the internet 
on their own. The government of Afghanistan should establish training institutes, 
provide of ICT usages extension, solve interpersonal problem and provide low-cost 
ICT for fruit growers in Nangarhar province of Afghanistan. 
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1. Introduction 

The use of information and communication technology (ICT) in various fields of the global economy might well 

be a game-changer in terms of increasing job efficiency and production. In the global economy, the agriculture 

sector is one of the industries where ICT is being used significantly at all enterprise levels. Lately, innovative 

headways in the space of advanced stages, such as internet business, agro-warning applications, extensive 

information, computational force, and satellite frameworks, like far off detecting, have accelerated correspondence 

and data division between farmers. ICT has the potential to improve communication, increase participation, and 

help in the dissemination and exchange of skills and knowledge. ICTs enable the development of new services and 

business practices in a wide range of industries. The use of ICTs has transformed industries such as 

transportation, professional services, and telecommunication. Cell phones (with internet access) are the most 

widely used ICT devices worldwide. (Ayisi and Kozári, 2021). ICT Media and communication can significantly 
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impact this remaking interaction by increasing people's understanding of risk, strengthening risk management, and 

developing disaster preparedness (Mondel et al., 2021). 

 

Farmers, particularly in agricultural nations, face cash shortages, limited access to financial institutions, and a lack 

of market access in the traditional business measure. For many countries, smallholder agriculture has been the 

dominant development strategy for the previous few decades. The release of the World Bank's flagship study, 

Agriculture for Development, has reignited interest in family-based agriculture as a source of broad-based 

productivity increases and economic growth among policymakers and donors (Andersson Djurfeldt et al., 2019). 

Farming is a perplexing logical field by nature, with a wide range of involvement, abilities, strategies, and cycles 

that can all be conveniently assisted by electronic frameworks.  

 

Horticulture has proven its worth by increasing efficiency, generating business, and reinforcing trades through 

ICT use (Ahmad et al., 2021). The supply chain in horticulture has several levels, from farmers to customers, 

which adds to the item's cost. The use of ICT can significantly impact almost every step in the chain (Anshari & 

Lim, 2017). Furthermore, the use of ICT devices can enable farmers to contact actors in the horticultural value 

chain (i.e., via the internet and their cell phone) and obtain any information they require anytime and from any 

location (Anshari et al., 2019). 

 

Rapid advancements in the field of information and communication advances (ICT) have made it possible to 

gather, measure, and analyze information from a variety of sources, bringing the concept of homestead knowledge 

to life. Numerous efforts have been made to create a mechanized rural structure capable of managing both 

approaching information and its associated tasks.  

 

The agriculture sector has a very significant role in the economy and economic development of Afghanistan. In 

Afghanistan, over 70% of the population lives and works in rural areas, while agriculture provides income to 61% 

of all families (Moahid and Maharjan, 2020). According to the World Bank Agricultural Sector Review, the sector 

contributed to almost one-quarter of GDP in Afghanistan. The World Bank study recommends a focus on 

horticulture alongside wheat and intensive livestock subsectors. According to the World Bank assessment, these 

three subsectors will provide 260200 full-time new jobs for individuals (World Bank, 2014). 

 

Horticulture has a significant impact on economic growth in Afghanistan, where farming-related activities provide 

important job possibilities for vast segments of society (Yousufi, 2016). Among the horticulture subsector, fruit 

production is an essential part of many Afghan farmers. Afghan fruit makes a considerable part of the foreign 

earning. Nangarhar province has a high potential for fruit production. Among the various fruits grown in the 

province, citrus, pomegranate, loquat, fig, and date palm are prominent. One method of adding value to a raw 

agricultural commodity is to change its physical state or shape by processing and transforming it into a marketable 

product with a higher value, according to the United States Department of Agriculture (Samadi et al., 2008) 

 

In Afghanistan, like in other least developed countries, connecting rural regions to the internet remains a 

challenge, implying that the potential benefits of this technology have yet to be realized in rural economies. Even 

in the rural areas where the Internet and ICTs have become more widely available, there is still a considerable 

digital gap between rural and urbanized areas. ICT can be an excellent communication system that has the 

potential to allow Afghan fruit producers to obtain and evaluate information from other sources. Additionally, 

ICT technology and the internet can offer them an easy way to interact and do business with buyers, customers, 

suppliers, specialists, and other farmers. There is a strong possibility in Afghanistan to use information and 

communication technologies (ICT) in agricultural extension. Recent advancements in the communication industry 

in the country have enabled Afghan fruit producers and regional extension agents to expand access to agricultural 

information via ICT. Mobile phone and radio communications are the most advantageous for the producers to 

access relevant information. Unreliable electricity, widespread rural illiteracy, and a lack of computer skills, on the 

other hand, are the primary difficulties for potential employees (Moahid and Maharjan, 2020). 
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There is a dearth of research on ICT use for agriculture, particularly for fruit production in the context of 

Afghanistan. The socioeconomic attributes of Afghan farmers may be different from the farmers in other regions, 

make it difficult to apply the findings of other countries into the context of Afghanistan. Therefore, this study 

aims to analyze the factors affecting ICT use by fruit production in the Nangarhar province of Afghanistan. This 

study also analyzes the problems faced by fruit producers availing ICT for fruit production services.  

 

The rest of the paper is as follows. The second segment covers the discussion on the data and the methods used. 

This section is followed by the results and discussion. The last section concludes the study. 

 

2. Methodology 

2.1 Data 

The research was carried out in Nangarhar province, which is located in the country's eastern region. Nangarhar 

province is famous for its horticultural production, i.e., vegetables and fruits. Among various fruits, citrus, peach, 

date palm, fig, and locate are prominent. This province has 22 districts. Among them, Behsoud district has a high 

potential for fruit production. Therefore, we purposefully chose this district for the study. Five villages, namely, 

9th Viala, 10th Viala, 11th Viala, Bila, and Hazarmishi villages, were randomly selected from the selected district. A 

sampling frame was constructed by enlisting all of the fruit growers in the selected villages. A sample size of 150 

respondents was then determined by utilizing the sample size calculator on the website www.surveysystem.com 

while maintaining a confidence level of 95 and a confidence interval of 8. Figure 1 shows the study area.  

 
Figure 1. The study area 

Source: Author’s own 

 

2.2 Analytical Method 

2.2.1 Use of ICT by fruit producers  

ICT constraints is a binary variable where ICT use takes a value of one for if a farmer uses ICT and zero if a 

farmer doesn’t use ICT. Therefore, to estimate the probability of ICT constraints, the Probit model was utilized, 

which is written as follows: 

𝐶𝑖
∗ = 𝑌𝑥𝑖 + 𝑒𝑖              (1) 

𝐶𝑖 =  𝑌𝑥𝑖 + 𝑒𝑖             (2) 

𝐶𝑖
∗ is a binary variable that show if a fruit producer is using ICT or not and 𝑥𝑖 is the set of regressors affecting 

ICT use. Y is the vector of the parameters to be estimated and 𝑒𝑖  is the error term. 



RESEARCH REVIEW International Journal of Multidisciplinary                                              Vol.06 | Iss.10 | October 2021 

https://www.rrjournals.com/                                                                                                                                          Page | 84 

The observed dependent variable  𝐶𝑖  is (1) if  (𝐶𝑖
∗  > 0) and is (0) otherwise. 

 

To analyze how the regressors affect dependent variable, marginal effects where estimated in both models, 

following Moahid and Maharjan (2020). For the continuous explanatory variables, these marginal effects are used 

to calculate elasticities at the sample mean. For dummy variables, they are used to calculate percentage changes in 

the dependent variable when the variable change from zero to one, other variables at their sample mean. 

 

2.3 Description of variables use in the model 

Following the extant literature, we use age, education, marital status, family type, main income source, tenure type, 

land size, access to computer and internet as explanatory variables. We describe the variables in the Table 1 as 

follow:  

Table 1. Variable description 

Variables Description 

Age (years) 

<25 

26 – 50 

>50 

Education (years) 

Illiterate 

Up to Primary 

Primary to Middle 

Middle to Metric 

Above Metric 

Marital status 

Married 

Single 

Divorced 

Family type 

Joint 

Nuclear 

Blended 

Extended 

Main income source 

Farming 

Farming +Job 

Farming + Business 

Farming + Livestock 

Any other 

Tenure type 

Owner 

Tenant 

Owner cum to tenant 

Land size in Jerib* 

>2 

2 – 4 

5 – 6 

7 -9 

Above 9 

Have computer at home 1, have computer, 0, otherwise 

Have internet facility at 

home 

1, have internet facility, 0, otherwise 

Access to extension 1, have access to extension services, 0, otherwise 

                          *1 Jerib is equal to 0.2 ha 

 

2.4 ICT challenges 

The Friedman test was used to assess and rank the farmers' difficulties in ICT for their fruit production. The test 

makes usage of the data's rank information. It compares the mean rank of the groups and shows whether or not 

the groupings varied substantially (Gravetter et al., 2016 p.698). Farmers were asked to rate a set of 13 difficulties 
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they encountered when availing ICT. The problems were determined based on a study of relevant literature. Our 

data is consistent with the test's assumptions. We utilized a 5-point scale, with ‘one' denoting strongly disagree and 

‘five' denoting strongly agree. The depth of the farmers' difficulties is the dependent variable, while the 

13 mentioned problems are the independent variables. Because this test employs the premise of an identical 

population, our null hypothesis is that the mean rank of all challenges is the same. We chose 0.05 as the threshold 

of significance since our sample was neither too big nor too tiny. The hypothesis is written as follows: 

H0: All means are equal 

H1: Not all means are equal  

Level of significance: α= 0.05 

Friedman's test determines if there are any general differences between the groups. It does not, however, specify 

which groups differ from one another. A post-hoc test is required to do this. The Wilcoxon signed-rank test, 

which is used to compare two means, was used (Meek et al., 2007). We require Bonferroni correction on the 

Wilcoxon test findings since we are running this test for many pairings. If we do not make this change, we will get 

a Type I error. For Bonferroni correction, we take the original significance level (0.05) and divide it by the number 

of combinations. If the p-value is more than the new significance level, we will be unable to get a statistically 

significant result when comparing the means of two challenges.  

 

3. Results and discussion  

3.1. Socioeconomic characteristics of the farmers 

In Table 2, the descriptive statistics of the selected determinants are presented. Using a structured questionnaire, 

the participants were asked to answer several questions related to the usage of PC and the Internet for their 

farming purposes. The results showed that slightly less than 60 percent of the participants are using the PC and 

66.23 percent are using the Internet on their own. The farmers said that they use the Internet to access agricultural 

related information, mainly about machinery and low-cost inputs, using social media, and for reading electronic 

newspapers and magazines. As shown, a major portion of the respondents make youth (40.7 percent), about 37 

percent aged between 25 and 50 years. While the percentage of farmers above 50 years is 22 percent. This is 

consistent with the fact that most people in Afghanistan are youth. Regarding the educational level, 18.67 percent 

of the farmers were illiterate, 18.67 percent completed primary education, about 79 percent have completed at 

least secondary education (21.3 percent had completed tertiary education). This may be attributed to the 

development in the education sector of Afghanistan in the last two decades. In relation to income source, only 

about 10 percent farmers’ main source on income was farming. 31.13 percent of farmers’ income come from both 

farming and business, about 43 percent from both farming and jobs, and about 15 percent responded that their 

income come from both farming and livestock. As far as the marital status is concerned, the majority of the 

farmers were single (66 percent ). Regarding the family type, about 38 percent farmers belonged to joint families, 

29.8 percent farmers were from nuclear families, 8.6 percent from a blended family. While, 23.18 percent 

belonged to extended families. Regarding the tenure type, most farmers (57.62 percent) were the owners of their 

land, 31.79 percent were the owner-com trained, and 10.6 percent were the trained farmers. Most farmers (50.99 

percent) have 2-4 jeribs land, 24.5 percent had less than two jeribs land, 23.84 percent had 7-9 jeribs agricultural 

land, while only 0.66 percent farmers had more than nine jeribs land. This is due to the fact that most farmers in 

Afghanistan are smallholders. Slightly less than half farmers reported that they did not have access to extension. 

Extension services have low coverage in Afghanistan (Moahid and Maharjan, 2021). (Table 2). 

 

Table 2: Socioeconomic characteristics of the farmers 

Variables Description Frequency Percentage 

Age 

<25 61 40.67 

26 – 50 56 37.33 

>50 33 22 

Education 

  

Illiterate 28 18.67 

Up to Primary 28 18.67 
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Primary to secondary 15 10 

Secondary and above 
79 52.66 

Marital status 

  

  

Married 49 32.67 

Single 99 66 

Divorced 2 1.33 

Family type 

  

  

  

Joint 58 38.41 

Nuclear 45 29.8 

Blended 13 8.61 

Extended 35 23.18 

Main income source 

  

  

  

Farming 15 9.93 

Farming+business 47 31.13 

Farming+job 65 43.05 

Farming+livestock 24 15.89 

Tenure type 

  

  

Owner 87 57.62 

Owner com trained 48 31.79 

Trained 16 10.6 

Land size in Jerib* 

  

  

  

  

>2 37 24.5 

2—4 77 50.99 

5—6 36 23.84 

7—9 1 0.66 

Above 9 - - 

Access to extension 

0 79 52.32 

1 70 47.68 

Have computer at home 

0 61 40.4 

1 90 59.6 

Have internet facility at home 

0 51 33.77 

1 100 66.23 

*one Jerib is equal to 0.2 hectare 

 

Table 3 depicts the probit model's results, where the dependent variables represent farmers' individual ICT usage. 

The robust standard errors are the estimated standard errors indicated in parentheses using White's approach. 

According to the models' findings, extension services have a negative and statistically significant impact on ICT 

usage at a 1% level of significance. Having access to a computer and the internet has no discernible impact on the 

use of ICT for agricultural reasons. Except for the group over 50, which indicates that farmers in this age group 

are less likely to use ICT for farming reasons, the age of the farmers has a positive and significant impact on ICT 

usage. The age groups 26 to 50, in particular, have a favorable and statistically significant effect on PC usage at the 

5% level of significance.  

 

In all cases, the level of education has a positive and statistically significant influence, as expected. At a 1% level of 

significance, completed secondary education has a favorable and statistically significant effect on ICT usage. At a 

10% level of significance, the coefficient of the variable "finished primary education" is positive and statistically 

significant for ICT use in agriculture. In terms of income source, those whose primary source of income is 

farming and livestock and those whose primary source of income is farming and business have a positive sign of 

5% and 10%, respectively, and thus a positive relationship with ICT usage; however, this effect is statistically 

insignificant in the case of farming and job. The use of ICT for farming is not affected by marital status in any 
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way. Farmers from nuclear families appear to be more familiar with PC and Internet usage than farmers from 

other groups, as the sign of the nuclear family group is significant at 10%. When it comes to using ICT for 

agricultural reasons, the tenure type matters. At the 5% level of significance, the coefficient of the variable "2" is 

positive and statistically significant. 

 

Table 2. Factors affecting ICT use by fruit farmers (marginal effects, ICT use = 1) 

ICTUSE Coef. Std. Err. Z P>{Z} 

Extension     
1 -1.14 0.29 -3.92 0,000 

2 -1.46 0.72 -2.01 0,044 

Have computer  0.22 0.28 0.80 0,423 

Have internet 0.24 0.35 0.70 0,481 

Age 0.29 0.32 0.91 0,365 

Education     
Up to Primary 0.53 0.35 1.50 0,133 

Primary to secondary 0.29 0.36 0.81 0,418 

Secondary and above 0.36 0.35 1.04 0,299 

Marital status     
Married -0.01 0.29 -0.03 0,978 

Single 0.00 (empty)   
Family type     
Joint 0.64 0.37 1.73 0,083 

Nuclear 0.28 0.34 0.84 0.40 

Main income source     
Farming -0.26 0.61 -4.17 0,000 

Farming+business -0.89 0.53 -1.69 0,091 

Farming+job -0.16 0.46 -0.36 0,720 

Land size (jeribs)     
2—4 0.01 0.38 0.01 0,989 

5—6 -0.10 0.45 -0.22 0,824 

7—9 0.00 (empty)   
Tenure type     
Owner 1.67 0.57 2.94 0,003 

Owner com trained 0.76 0.53 1.45 0,148 

_cons -0.56 0.86 -0.66 0,509 

Number of 

observations 148 

Wald chi2(18) 64.00 

prob > chi2 0.00 

pseudo R2 0.35 

Log pseudo 

llikelihood - 66.035 

 

Note: (1) marginal effects are calculated at sample means. Standard errors are robust. ***, ** and * denote 

statistical significance at the 1%, 5%, and 10% levels, respectively. 

(2) A category of each variable has been removed and taken as a base category. 

 

3.2. Challenges faced by farmers while availing the use of ICT for fruit production 

The Friedman test findings are shown in Figure 2. It demonstrates that the 13 problems ranked by farmers are 

significantly different from one another. It also suggests that a lack of training institutes, basic ICT usage, 

interpretation problems, and the high cost of ICT gadgets are the top challenges. The Wilcoxon Signed-Rank 

Tests, which were used to compare the challenges faced by the farmers pairwise, demonstrate that, in general, the 
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four highly ranked challenges (also shown in Figure 2) are statistically different from the remaining nine 

challenges, which were ranked low. Furthermore, the absence of fundamental ICT skills, the high cost of ICT 

devices, and the lack of interpreters are not statistically different from one another, therefore they are all equally 

crucial to consider. Furthermore, the loss of internet access and the lack of energy are not considerably different. 

The average of all 13 tasks is more than 2.5, implying that each of the problems listed above has an average basis. 

However, the most serious issue is a lack of training institutes, which accounts for 4.3 percent of the total (means 

above high). 

 

 
1. Very low 2. Low   3. Average 4.High  5.Very high 

Figure 2. Challenges faced by fruit producers availing ICT for their farming purposes 
 

4. Conclusion  

Access and usage of ICT by fruit growers are very important. This paper is written to fill this gap using data from 

150 fruit growers in Afghanistan. The probit model and Wilcoxton Signed-Rank test are used to analyze the 

factors that affect ICT usages and problems that fruit growers are faced.  The probit model is used to compare the 

ICT user and Non ICT user to show the effects of ICT usage in fruit production. In this study, the Friedman test 

was used to assess and to rank the farmers challenges in ICT in their fruit production, and to find if there is any 

general differences between groups, during the survey the farmers were asked to rate 13 challenges that they were 

faced during usage of ICT. The depth of the farmers' difficulties was the dependent variable, while the 

13 mentioned problems were the independent variables.  
 

The result of this study shows that less than 60 percent of the participants are using the PC and 66.23 percent are 

using the internet by their won.  Some Farmers uses internet to access some information about machinery, low-

cost inputs, social media, electronic newspapers and magazines. 
 

The probit model’s explained the dependent variables which represent individual farmers ICT usages. The result 

shows that the extension services have a negative and statistically significant impact on ICT usage at a 1% level of 

significance.  Access to a computer and the internet has no discernible impact on the use of ICT for agricultural 

reasons. The age of the farmers has a positive and significant impact on ICT usage. The age groups 26 to 50, in 

specific, have a satisfactory and statistically significant effect on PC usage at the 5% level of significance. The level 

of education has a positive and statistically significant influence, as expected. At a 1% level of significance, 

completion of the secondary education has a positive and statistically significant effect on ICT usage. At a 10% 

level of significance, the coefficient of the variable "finished primary education" is positive and statistically 

significant for ICT use in agriculture. In terms of income source, those whose primary source of income is 

farming and livestock and those whose primary source of income is farming and business have a positive sign of 
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5% and 10%, respectively, and thus a positive relationship with ICT usage; however, this effect is statistically 

insignificant in the case of farming and job. The use of ICT for farming is not affected by marital status in any 

way. Farmers from nuclear families appear to be more familiar with PC and Internet usage than farmers from 

other groups, as the sign of the nuclear family group is significant at 10%. When it comes to using ICT for 

agricultural reasons, the tenure type matters. At the 5% level of significance, the coefficient of the variable "2" is 

positive and statistically significant. Additionally, the loss of internet access and the lack of energy are not 

considerably different. The average of all 13 tasks is more than 2.5, showing that each of the problems listed 

above has an average basis. However, the most serious issue is a lack of training institutes, which accounts for 4.3 

percent of the total (means above high). 
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