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Abstract | The access to ICT and utilization of modern techniques can enhance agricultural produc-
tivity. ICT can increase and improve access to agricultural information which helps in knowledge 
sharing and creating awareness. The study focuses on farmer’s access to ICT tools for productivity 
enhancement in district Charsadda, the universe of the study. For selection of sample multi stage 
sampling method was used and respondents were selected from three villages namely Hajizai, Kato-
zai and Batagram of tehsil Shabqadar. A sample of 112 respondents was drawn through proportional 
allocation technique based on 10% of total 1120 registered farmers. A pre-tested and well-developed 
interview schedule was used to collect primary data. Statistical Package for Social Sciences (SPSS) 
was used to analyze the data. Results indicated that 42% respondents had age above 35 years, literate 
respondents were 80%, 45.5% had farming experience of 1-10 years, half of the respondents (50.1%) 
were owners, 40.2% had land size of 5.1-10 acres and the majority (78.6%) is indulged in agriculture 
as main occupation. All the respondents have knowledge about ICTs but 55.4% had access to in-
ternet and the tools used to access internet include mobile (54.8%), DSL (27.5%), telephone (9.7%) 
and USB (8.0%). In the research area 69.6% respondent know how to use ICT tools while 55.4% 
applied the information availed from ICT and considered that application of information will bring 
improvement in agricultural production. Significant association existed between age and access to in-
ternet whereas highly significant relationship existed for literacy status and tenancy status with access 
to internet while non-significant relationship was found with farming experience. It is recommended 
that farmers’ skills should be upgraded through training on how to use modern ICT tools for getting 
information and its application in the field to increase adoption and enhance agricultural production.
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Introduction 

Pakistan is predominantly an agrarian country 
where the majority of population is involved 

in agriculture and its related sub-sectors. Agricul-
ture contributes 19.3% to Gross Domestic Product 
(GDP) and provides employment to 42.4% of the 
national labour (GoP, 2020). Agriculture plays a sig-
nificant role in the economy of the country as 67% 
of the foreign exchange comes from it (GoP, 2019-
2020) and helps in improving the livelihood of the 
rural communities. Khyber Pakhtunkhwa is the third 
largest economy among the provinces of Pakistan as 
80% of the population in rural areas’ main source of 
income is agriculture. It contributes 24% to the GDP 
and employs 44% of the province labour force (GoKP, 
2020).

ICT is a collective term that is given to modern in-
formation technologies arising as a result of the 
combination of computers and telecommunications 
which includes telephone, television, video, voice in-
formation systems, and fax (Warren, 2002). A feature 
of ICT is the focus of the media (print, audio, video, 
multimedia etc.) through a common digital platform 
(Flor, 2001). 

Information and its dissemination play an impor-
tant role in empowering the farmers to improve their 
livelihoods. Up to date and important information 
like sowing techniques, soil fertility studies/tech-
niques, proper methods to tackle pest disease attacks 
and price issues etc. all empower the farmers ability 
to take good decisions regarding different agricul-
tural activities. Also, the emerging issues of climate 
change and its effect on agriculture, pests and disease 
outbreaks etc. influences information needs of the 
farmers (Lokeswari, 2016). It is the need of the day 
to develop an information-based decision-making 
agricultural system. Information should be provided 
at the right time and place to the end-users (Silva and 
Dimuthu, 2008). Nowadays it is realized that ICT is 
necessary for accessing information and knowledge 
(Anandajayasekeram et al., 2008; Aker, 2010; Kabir, 
2015). Raghuprasad et al. (2012) emphasized that 
ICT has emerged as an important pillar for agricul-
tural extension for enhancing agricultural develop-
ment and rural growth by improving information and 
knowledge communication process. Previous research 
studies by Armstrong et al. (2010) and Armstrong 
and Gandhi (2012) highlighted the benefits of ICT 

in enhancing agricultural productivity. Information 
based knowledge and decision making on the basis 
of this knowledge is one of the effective tools for the 
farmers (Armstrong et al., 2011) which can help de-
velop agriculture sector and improve food production 
(Blurton, 2010).

According to Omotayo (2005), agricultural exten-
sion depends on information exchange between and 
among farmers and other related actors. ICT consists 
of three main technologies including; computer tech-
nology, communication technology and information 
management technology, which helps in processing, 
exchange and managing information and knowledge. 
ICT offers a great opportunity to facilitate the flow 
of information to the farmers (Maningas, 2006). ICT 
provides an electronic and interactive bridge between 
farmers and extension staff (Anoop et al., 2015). 
Communication among researchers, extension work-
ers and farmers to transfer information and technol-
ogies can be promoted through the use of modern 
information technologies like ICT (Mruthunjaya and 
Adhiguru, 2005; Chhachar et al., 2014) to effectively 
use available resources for profit maximization (Ekbia 
and Evans, 2009; Ommani and Chizari, 2008). 

The extension agents provides direct link between 
farmers and other actors of agricultural information 
and knowledge system. They should be able to use 
ICT to access updated information which will facil-
itate them to further communicate this information 
effectively to the end users and will also help them to 
educate the farmers about the use of ICT to access 
information (Usman et al., 2012). Effective utilization 
of ICT helps to make farming communities prosper-
ous as it disseminates the required and updated in-
formation in a friendly, easy and cost-effective way at 
proper time (Lokeswari, 2016). Joseph and Andrew 
(2008) and John and Barclay (2017) observed that 
one of the prime ingredients for rural development in 
developing countries was information access. Sinha 
(2013) indicated that ICT has helped agriculture sec-
tor a lot to boost livelihood of rural people by pro-
viding different information services to farmers in a 
timely and appropriate manner (Narula and Arora, 
2010). Parmar et al. (2019) also emphasized on ICT 
based sources for accessing information on produc-
tion and marketing. Access to up-to-date informa-
tion through ICT can help/ allows farmers to make 
better decisions and enhance agricultural production. 
Therefore, the present research, studies the farmer’s 
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access to ICT tools and productivity enhancement in 
district Charsadda- Khyber Pakhtunkhwa.

Objectives 
1.	 To study the existing situation regarding access 

and use of ICT tools in the study area.
2.	 To solicit farmers views on effect of ICT tools on 

production in the study area.
3.	 To formulate suggestions for future improvement.

Figure 1: Map of the study area.

Materials and Methods

District Charsadda of Khyber Pakhtunkhwa was se-
lected as the research area and all the farmers consti-
tuted the population of the research study. A multi 
stage sampling procedure was utilized to draw the 
sample. Tehsil Shabqadar was selected purposive-
ly from three tehsils of district Charsadda, which is 
comprised of 12 union councils (UC), out of which 
three UCs namely Hajizai, Katozai and Battagram 
were randomly selected for the study (map of the 
study area is given in Figure 1). District Agriculture 
Office record was consulted to get the list of all the 
registered farmers of Farm Services Center (FSC) 
which gives a total of 1120 farmers in selected union 
councils. A sample of 112 farmers was drawn based 
on 10% of the registered farmers while to select sam-
ple at UC level, proportional allocation technique was 
used. To obtain accurate and relevant primary data, 
a well-developed interview schedule comprising of 
both open and close ended questions was designed 
and pre-tested in the field. Face to face interviews 
were conducted to gather primary data while sec-
ondary data was solicited from various published and 
unpublished sources. To analyze the collected data 
Statistical Package for Social Sciences (SPSS) V-21 
was used and results were presented as frequencies, 

percentages and graph. A 3-point Likert scale was 
used to measure the sufficiency level of information 
and level of improvement in agricultural produc-
tion (Likert, 1932). Weights were assigned as high 
scores specify agreement while low scores represent 
disagreement (Khan, 2012; Aziz and Khan, 2021). 
To find the association of socio-economic charac-
teristics with access to internet, Chi-square test was 
utilized. 

Results and Discussion

Socio economic characteristics
The socio economic characteristics (i.e. age, education, 
tenancy status, landholding size etc.) of the farmers 
are considered crucial in influencing the adoption 
behavior of the farmers towards innovation. Table 1 
highlights the socio economic characteristics of the 
respondents indicating that the majority of respond-
ents had age above 35 years (42.0%) while 34.8% 
were in the age group of 26-35 years. The results show 
that most of the respondents were mature and experi-
enced. Aldosari et al. (2017) also reported same results 
that 34.4% and 33.3% had age of 25-35 and 36-45 
years, respectively. However, Kabir (2015) got oppos-
ing results and reported that 60% of the respondents 
belonged to young age followed by 27.8% in 31-50 
years of age. In case of education level, the maximum 
number of respondents was literate (80.4%) while 
19.6% were illiterate. Among the literate, the max-
imum i.e. 28.9% each have education up to prima-
ry and middle, followed by 23.4% up to matric and 
above matric were 18.8%. This result concludes that 
any ICT development programme in the study area 
will be helpful due to large number of literate farmers. 
Kumar et al. (2021) reported that maximum respond-
ents i.e. 41% were educated from 9th to 12th standard. 

Table 1 also shows that half of the respondents consti-
tuting the majority (50.1%) were owners, owner-cum 
tenants were 28.5% while tenants were 21.4%. Sim-
ilar results were obtained by Armstrong and Gan-
dhi (2012) where the majority (87%) was owners, 
followed by tenants (9%) and owner-cum tenants 
(4%). In terms of landholding size, most of the farm-
ers (40.2%) had land from 5.1-10 acres, followed by 
33% having 1.1-5 acres and 18.7% have land above 10 
acres. Opposing results were reported by Kumar et al. 
(2021) where the majority (47%) had less than 5 acres 
of land because of land fragmentation.
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Professions like agriculture, business and government 
service were considered for the study and presented in 
Table 1. Agriculture as a major profession was report-
ed by majority of the farmers (78.6%) while 13.4% 
were while 13.4% concerned with business however, 
minimum number (8.0%) were government servants. 
Farming experience is the total number of years of 
involvement and contribution of farmers in farm-
ing activities which is a distinctive factor in farmers 
learning (Agwu et al., 2008). A little less than half 
of respondents (45.5%) are indulged in agriculture 
for1-10 years, 36.6 has farming experience of 11 to 
20 years while 17.9% respondents reported above 20 
years of experience. This result shows less involvement 
of young people in farming activities in the study area. 

Table 1: Socio economic characteristics of farmers.
Age (years) Fre-

quency
% Literacy status Fre-

quency
%

18-25 26 23.2 Illiterate 22 19.6
26-35 39 34.8 Primary 26 23.2
Above 35 47 42.0 Middle 26 23.2
Total 112 100 Matric 21 18.8

Above matric 17 15.2
Total 112 100

Tenancy 
status

Fre-
quency

% Landholding size 
(in acres)

Fre-
quency

%

Owner 56 50.1 Up to 1 9 8.1
Owner-cum- 
tenant 

32 28.5 1.1-5 37 33.0

Tenant 24 21.4 5.1-10 45 40.2
Total 112 100 Above 10 21 18.7

Total 112 100
Occupation Fre-

quency
% Farming experi-

ence (in years)
Fre-
quency

%

Agriculture 88 78.6 1-10 51 45.5
Business 15 13.4 11-20 41 36.6
Government 
job

9 8.0 Above 20 20 17.9

Total 112 100 Total 112 100

Knowledge and access to ICT
The core focus of ICT in agriculture is to fulfill the 
information needs of farmers (Kabir, 2015) as well as 
it play a major role in technology transfer, exchange 
and sharing of modern agricultural techniques (Arm-
strong and Gandhi, 2012; Lokeswari, 2016) and ulti-
mately its adoption by the farmers. ICT consist of a 
wide range of technologies from radio, television and 
telephone to modern technologies i.e. mobile, multi-

media, internet etc. (Anand et al., 2020). Table 2 pre-
sents respondents’ knowledge about information and 
communication technologies (ICT), internet access 
and tools used to access internet in the study area. In 
case of knowledge about ICT, it was found that all 
the respondents were aware of it, while 55.4% had 
access to internet and 44.6% did not have any internet 
facility. Table 2 also highlights that the respondents 
having access to internet were utilizing various tools 
like mobile (54.8%), DSL (27.5%), telephone (9.7%) 
and USB (8.0%) for availing information related to 
agriculture on internet. It is evident from the result 
that farmers did not have complete access to ICT 
based services in the study area and still many are 
even not utilizing ICT for availing agricultural infor-
mation. Jain et al. (2010) also mentioned that most 
of the farmers are not fully utilizing and taking full 
advantage of ICT. Anand et al. (2020) in a study re-
ported that 80% of the farmers had access to internet 
and that they use Google etc. while 91% had mobile 
phones.

Table 2: Respondents knowledge about ICT, internet ac-
cess and tools of internet access.
Location Knowledge 

about ICT
Internet 
access

If yes, tools of internet 
access

Yes No Yes No Mobile DSL Tele-
phone 

USB

Hajizai F 45 0 26 19 16 7 1 2
% 40.2 0 23.2 17.0 25.8 11.3 1.6 3.2

Katozai F 35 0 17 18 9 5 2 1
% 31.2 0 15.2 16.0 14.5 8.1 3.2 1.6

Batta-
gram 

F 32 0 19 13 9 5 3 2
% 28.6 0 17.0 11.6 14.5 8.1 4.9 3.2

Total F 112 0 62 50 34 17 6 5
% 100 0 55.4 44.6 54.8 27.5 9.7 8.0

Know-how to use ICT tools and application of 
information
Timely and trust worthy agricultural information and 
technical guidance to use this information is need-
ed to improve the efficiency of farmers. To create a 
positive attitude towards ICT, its know-how and fre-
quent use and access is must (Lokeswari, 2016). Re-
spondents’ know-how to use ICT tools in the study 
area is presented in Table 3. Nearly three-fourth of 
respondents (69.6%) know how to use ICT tools they 
have while 30.4% had no knowledge and awareness 
about how to use ICT tools but they do know what 
ICT is and its tools. Village-wise distribution shows 
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that in Hajizai 32.1% respondents do know how to 
use ICT tools, 24% in Katozai and 16% in Battagram 
had know-how about the use of ICT tools. Where-
as, 8.1% respondents in Hajizai, 9.8% in Katozai and 
12.5% in Battagram had no knowledge about how 
to use ICT tools. Table 3 also displays respondents 
responses in terms of application of information 
availed from ICT. It indicates that 55.4% respond-
ents do apply the information they obtain from ICT 
while the rest i.e. 44.6% do not apply the information 
availed from ICT in the study area. Application of 
information obtained from ICT is reported by 26.8% 
respondents in Hajizai, followed by 16.1% and 12.5% 
in Katozai and Battagram, respectively. Whereas, 
13.4% respondents in Hajizai, 15.1% respondents in 
Katozai and 16.1% respondents in Battagram did not 
apply the information availed from ICT in the field. 
Usman et al. (2012) reported that 68.6% farmers use 
radio, 12.9% were mobile users while only 7.1% were 
using internet for availing agricultural information, 
which indicates that most of the farmers do not use 
ICT for obtaining agriculture information and then 
applying that information. Previous research studies 
by Muhammad et al. (2012) and Aldosari et al. (2017) 
reported that most of the respondents apply the in-
formation obtained from ICT in the field.

Table 3: Respondents know-how about use of ICT tools 
and application of information obtain from ICT.
Location Know-how about how to 

use ICT tools
Apply information 
obtain from ICT

Yes No Total Yes No Total 
Hajizai 36 (32.1) 9 (8.1) 45 30 (26.8) 15 (13.4) 45
Katozai 24 (21.4) 11 (9.8) 35 18 (16.1) 17 (15.1) 35
Battagram 18 (16.1) 14 (12.5) 32 14 (12.5) 18 (16.1) 32
Total 78 (69.6) 34 (30.4) 112 62 (55.4) 50 (44.6) 112

Note: Figures in parenthesis are percentages

Sufficiency of agricultural information
In this era of IT, use of ICT and access to internet 

for availing information and knowledge is curial for 
achieving high yields. But it is also important that the 
information obtain from different sources should be 
sufficient in all aspects and is easily applicable in the 
field (Aziz, 2020). The knowledge about how to prop-
erly use various ICT tools to elicit timely, relevant and 
up dated information by farmers is very important to 
increase production. Data regarding this aspect is pre-
sented in Table 4 which illustrates that out of total, 
69.6% respondents satisfaction about the sufficien-
cy of information availed through ICT while 30.4% 
respondents were not satisfied from the information 
obtained. In terms of level of sufficiency of agricultur-
al information, 32.1% respondents were of the view 
that information obtained from ICT was sufficient, 
moderately sufficient was reported by 29.4% respond-
ents while 8.1% respondents perceived the informa-
tion obtained from ICT as highly sufficient. Adegbi-
di et al. (2012) establish that 69% farmers used ICT 
tools while non-ICT users were 31%, which reveals 
that farmer are not using ICT for obtaining informa-
tion on farming activities and the its subsequent use 
in the field.

Adoption of improved practices and improvement in 
agricultural production due to ICT usage
Berman (2008), viewed that novel ICT tools play 
valuable chore in the progress of developing coun-
tries through adoption of innovative techniques for 
getting enhanced production. The respondents’ views 
concerning the information provided and available 
on ICT can enhance and speed up the adoption of 
innovative practices in the study area indicates that 
all the respondents were of the view that information 
obtained from ICTs can speed up and enhance the 
adoption of practices by the farmers. Chhachhar et al. 
(2014) highlighted that use of ICT tools for transfer 
of knowledge and information to farmers were proved 
fruitful in technology adoption in developing world. 
Also, utilization of modern techniques can enhance 
agricultural production. Figure 2 presents respondents

Table 4: Distribution of respondents regarding sufficiency of agricultural information obtained from ICT.
Location Obtain sufficient information Total Level of Sufficiency Total

Yes No Sufficient Moderately Sufficient Highly Sufficient
Hajizai 36 (32.1) 9 (8.9) 45 (40.2) 18 (16.1) 15 (13.3) 3 (2.7) 36 (32.1)
Katozai 24 (21.4) 11 (9.8) 35 (31.2) 12 (10.7) 10 (8.9) 2 (1.8) 24 (21.4)
Battagram 18 (16.1) 14 (12.5) 32 (28.6) 6 (5.3) 8 (7.1) 4 (3.6) 18 (16.1)
Total 78 (69.6) 34 (30.4) 112 36 (32.1) 33 (29.4) 9 (8.1) 78

Note: Figures in parenthesis are percentages
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Figure 2: Level of improvement in agricultural production due to 
ICT.

Table 5: Association of socio-economic characteristics 
with access to internet.
Age Access to 

internet
Total Chi-

Square
p-value

Yes No
18-25 20 6 26 7.097 0.029
26-35 21 18 39
Above 35 21 26 47
Total 62 50 112
Literacy Status
Literate 56 34 90 8.738 0.003
Illiterate 6 16 22
Total 62 50 112
Farming Experience
1-10 28 23 51 2.457 0.293NS

11-20 20 21 41
Above 20 14 6 20
Total 62 50 112
Tenancy Status
Owner 39 17 56 9.634 0.008
Owner-cum tenant 12 20 32
Tenant 11 13 24
Total 62 50 112

Calculated by Author

views on level of improvements in agriculture pro-
duction due to use of ICTs which is grouped into 
three categories i.e. low, medium and high. High level 
of improvement in production due to ICT usage was 
reported by only 14.2% respondents, while 42.9% re-
spondents each affirmed low and medium level of im-
provement in production. Sajid and Ali (2018) were 
also of the view that ICT is an important addition 
in modern innovative technologies as noteworthy 

improvements in agricultural production has been 
observed and recorded due to dissemination of agri-
cultural information updates through ICT. Similarly, 
Wereh (2012) also stated that use of modern technol-
ogy increased agricultural production. 

Association of socio economic characteristics with access to 
internet
Table 5 show the results of Chi-square test conducted 
to find association of socio economic characteristics 
with access to internet for obtaining information. The 
results show that there exists a significant association 
between age and access to internet as p-value is 0.029 
indicating that as age increases the chances of access 
to internet services also increases. Moreover, Table 
5 also shows that the relationship between literacy 
status and access to internet is highly significant as 
p-value is 0.003. It clearly indicates that literate farm-
ers have more internet access as compared to illiterate 
farmers in the study area. However, non-significant 
association between farming experience and access 
to internet was found as p-value is 0.293 which ex-
plains that irrespective of the farming experience of 
the respondents they have access to internet service. 
Regarding relationship of tenancy status with access 
to internet, it was found that a highly significant as-
sociation exists between the two variables as p-value 
is 0.008. It elicit that the owners have more access to 
internet services as compared to owner-cum tenants 
and tenants in the study area.

Conclusions and Recommendations 

It is concluded that mostly farmers fall in the middle 
aged group, were literate and majority had farming ex-
perience of 1-10 years. Agriculture was the major pro-
fession of the majority, owners were in majority and 
mostly farmers have land holding size from 5.1 to 10 
acres. In the study, all the respondents knew about ICT 
and more than half of respondents had access to in-
ternet service by using mobile phones. The study con-
cludes that most of the farmers knew how to use ICT 
and practically apply the information obtained from it. 
Farmers perceived the information availed from ICT 
as moderately sufficient, can enhance adoption and 
can bring improvement in production. Highly signifi-
cant association existed for literacy status and tenancy 
status with access to internet while significant rela-
tionship is found with age. However, non-significant 
association existed between farming experience and 
access to internet. 
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1.	 Provision of improved internet facilities in the 

rural areas be made by the government and to re-
solve the issues related to poor network, boosters 
should be installed to improve internet accessibil-
ity. Also low price internet connection should be 
ensured in rural areas to enhance its access and 
availability to farmers for availing relevant infor-
mation.	

2.	 To increase the access and use of ICT tools by 
farmers, extension agents should upgrade the skills 
of farmers to properly use ICT tools for obtaining 
information and its subsequent application in the 
field to get high production. Therefore, measures 
like ICT infrastructure development and training 
of farmers to use ICT tools, should be taken to 
improve the access to information in rural areas.

3.	 Extension workers should work and create aware-
ness among the youth and middle-aged farmers 
regarding ICT services and boost up their level of 
utilization of ICT tools for obtaining up to date 
agriculture information. The authorities should 
make efforts to improve the situation and create a 
better environment to use various ICTs to ensure 
the availability of relevant information useful to 
farmers.

4.	 Government needs to take initiative to establish 
new technology centers using ICT to disseminate 
updated agricultural information among farming 
communities for the development of agriculture in 
the country. 

5.	 Government need to develop ICT policy and reg-
ulatory framework to expand ICT infrastructure 
to help increase the access and flow of informa-
tion and knowledge to the end users.

Novelty Statement

The article shows that mostly farmers use mobiles and 
internet to avail agriculture information and the ap-
plication of this information in the field can increase 
adoption and ultimately the production of crops.
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