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Abstract
About one-third of Iran’s population lives in rural areas and has only limited access to information.
Information and communications technologies (ICTs) have the potential to improve the living
conditions of rural population, and agricultural extension plays a major role in realizing that
potential. However, agricultural extension faces several challenges in applying ICTs in Iran, and
this study sought to identify those challenges. A questionnaire was developed and data collected
from 187 extension specialists. Ordinal factor analysis was used to analyze the data. The analysis
served to divide the challenges into six latent variables, namely organizational, technical, social,
financial, regulatory, and those related to human factors.
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Introduction
The majority of the population in the developing world lives in rural areas and has little or no access
to information. Iran is no exception: about one-third of its population, which lives in rural areas,
has only limited access to information.
During the last two decades, the world has witnessed unprecedented growth in information and
communication technologies (ICTs). ICTs help people to communicate effectively, overcome the
limitations of time and space, empower people by providing information and knowledge, provide
income-generating and learning opportunities, increase transparency and efficiency in governance,
and enable people to express their concerns and to actively participate in decision-making processes
(Asian Development Bank, 2004).
Evidence shows that even small efforts to put rural telecommunication policy on the national
agenda can have significant results. Efforts to improve telecommunication policy and bridge the
digital divide, undertaken by civil society advocacy groups in El Salvador, Guatemala, Trinidad
and Tobago, Canada, and Australia have yielded impressive results (Richardson, 2003).
Information and communication technologies can play a major role in improving the quality of life
of rural people. However, the promise is yet to be realized owing to lack of connectivity and poor
access to universal service and markets. It is necessary to remove the impediments faced by the
developing rural economy and provide basic infrastructure in rural areas to enable ICTs to spread,
which would enable them to be part of a comprehensive socio-economic development strategy for
rural development as a means, not an end (Lee and Lee, 2004).
The World Summit on Information Society (WSIS) has set a target for greater penetration of
ICTs: by 2015, half of the world’s population will have access to the Internet. However, access
to information by rural population is often very limited, which prevents it from using the new
technologies and information effectively.
Rural areas are characterized by the following challenges (Asian Development Bank, 2004):
• Inadequate infrastructure to use ICTs.
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•
•
•
•

Far away locations of service centres to maintain and repair ICT devices and systems.
Small markets.
Inadequate financial resources, which make ICTs less affordable, and lower levels of literacy
and ICT literacy.
Low awareness of opportunities and benefits that ICTs can provide.

However, bridging the digital divide between urban and rural areas is one of the challenges facing
governments and policy-makers today. Factors that contribute to and widen this divide include the
following (Kushner and Chong, 2004):
• Economic: ICT infrastructure remains prohibitively expensive for many communities and
nations.
• Geographic: difficult terrain, long distances, and inadequate infrastructure.
• Technological: lack of skills to participate in the economy that uses ICTs extensively.
• Cultural: Inequalities of access and participation.
• Political: Long-term investment versus short-term political cycle (Kushner and Chong, 2004).
Agricultural extension by its nature has an important role in promoting the adoption of new
technologies and innovations. The trend from supply-driven extension to demand-driven extension
requires a new approach, which opens the door for using ICTs as a cost-effective and practical
communication tool to address the needs and demands of rural population.
Extension organizations have a key role in brokering between providers of communication
technologies or services and their potential customers. To do justice to this role, extension
organizations must be able to examine the appropriateness of various ICTs and the accessibility of
ICTs in rural and remote areas, to reconcile costs and benefits, and to ensure that access to ICTs
is gender-sensitive and includes a diversity of cultures, languages, social strata, and age-groups
(Richardson, 2005).
However, adopting ICTs has proved difficult – and sometimes counterproductive – for extension
services. Adoption is rarely instantaneous; the technology has to be taught and learned, adapted
to experience, and integrated into production. As is often the case with technological innovation,
potential and expectations can outpace reality (Bonati and Gelb, 2005).
The knowledge gap is compounded by the lack of essential skills, particularly in communication
and management, that extension workers must have if they are to effectively transfer technologies
to farmers in a manner that leads to sustainability. It is important to realize that the information that
extension workers need includes not only technical knowledge but also knowledge and skills that
increase the effectiveness of delivery. Improving access to these vital extension skills will lead to
better designed, delivered, and supported technologies (Bell, 2004).
Extension organizations face several challenges in applying ICTs (Flor and Hazelman, 2004;
Bheenick and Brizmohunr, 2003; Schmitz, 2003) including:
• lack of training for agents;
• lack of knowledge and skills among agents;
• poor infrastructure;
• inadequate finances;
• high cost of buying and maintaining hardware and software;
• legislative, policy, and regulatory hurdles.
Richardson (2005) stated that a key challenge facing extension planners and policy-makers in
enabling extension workers to harness ICTs is handling subject matter and policy issues that are
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not strictly in the domain of agriculture. To address this challenge, extension planners and policymakers need appropriate arguments backed with data to strengthen the case for agricultural extension
playing a broader role in promoting ICTs.
A radical approach – a result of centralized planning – to establishing community e-centres (CeCs)
by the government in rural areas is under way in Iran as part of a national development programme.
For instance, the Ministry of Agriculture, along with the Ministry of Communication and Information
Technology, has set up more than 6000 CeCs in rural areas, and more than 52 000 villages in Iran
have access to the telephone. The goal is to set up more than 12 000 CeCs by the end of the Fifth
National Development Program. (Iran ICT News, 2008).
However, the application of ICTs by extension organizations in Iran faces challenges and obstacles
including high start-up costs, inadequate infrastructure, lack of competent trainers, poor connectivity,
and lack of rugged hardware (Mirzaei, 2003).
There is no single appropriate way to introduce and promote ICTs in the developing countries:
constraints and opportunities vary from country to country and therefore require location-specific
approaches.
Purpose and objectives
The major purpose of this research was to determine the challenges faced by the agricultural
extension service in Iran in applying ICTs. The specific objectives were as follows.
To identify the personnel characteristics of agricultural extension experts in Iran.
To determine the factors that are considered to be challenges in applying ICTs in the agricultural
extension service in Iran.
Research design
We conducted a series of in-depth interviews with some senior experts in the Department of
Extension of the Ministry of Agriculture to examine the validity of our questionnaire. A questionnaire
was developed based on these interviews and relevant literature. The questionnaire included both
open-ended and fixed-choice questions. The open-ended questions were used to gather information
not covered by the fixed-choice questions and to encourage participants to provide feedback.
A 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) was used as a
quantitative measure.
A pilot study was conducted with 25 extension experts who had not been interviewed before
the earlier exercise of determining the reliability of the questionnaire for the study. Computed
Cronbach’s Alpha score was 91.0%, which indicated that the questionnaire was highly reliable.
The research population included all agricultural extension experts in Iran (N = 2024). Using
stratified sampling and the results of the pilot test, a sample of 187 experts was constituted, each
of whom was mailed a copy of the questionnaire. The data were analysed using the technique of
ordinal factor analysis.
Results
Table 1 summarizes the demographic profile and descriptive statistics. The results of descriptive
statistics indicated that the majority of extension experts were men, 39 years old on average, and
had an undergraduate degree with agriculture as a major subject.
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Table 1. Personal characteristics of extension experts.
Sex

Women (19.8%)

Men (80.2%)

Age (years)
Work experience (years)
Degree
Field of study

Mean = 39
Mean = 14
Undergraduate (63%)
Agriculture (64.8%)

Graduate (37%)
Other (35.2%)

Table 2 shows the grouping, arrived at by using ordinal factor analysis, of the challenges into six
latent variables, namely organizational, technical, social, financial, regulatory, and those related to
human factors. The basic idea of factor analysis is to find a set of latent variables that contain the
same information. The classical factor analysis assumes that both observed and latent variables are
continuous variables but, in practice, the observed variables are often ordinal.
To measure the appropriateness of factor analysis, KMO was used and the value was 0.782. Small
KMO values indicate that a factor analysis may not be a good idea since correlation between pairs
of variables cannot be explained by the other variables. The Bartlett’s test was also used to test if
samples had equal variances. The P-value of 3148/6 shows that populations had the same variance.
Discussion and conclusion
As the ordinal factor analysis showed, the factors could be categorized into six types of challenges,
namely organizational, technical, financial, social, regulatory, and those related to human factors,
ordered by the magnitude of their impact.
The findings show that organizational challenges are the most important, a result that echoes that of
Tai (2003) and Kushner and Chong (2004). Technical challenges are always potentially troublesome
in applying ICTs. Flor and Hazelman (2004), Bheenick and Brizmohunr (2003), and Schmitz (2003)
maintain that any extension organization, in order to fulfill its function, has to overcome technical
challenges along with human, regulatory, financial, and social challenges because these are the
main constraints in deploying ICTs.
The finding that inadequate financial resources are a challenge is in accordance with the findings
of Khan (2001), Kushner and Chong (2004), and Stribhadung (2006) - all of them showed that the
high cost of buying and maintaining a system adversely affected the deployment of ICTs.
The importance of technical factors has been pointed out by several authors including Barajas and
Owen (2006), Surry (2002), Bheenick and Brizmohunr (2003), Ebadi (2005), and Castels (1996).
The findings also reflect an important fact, namely that positive attitude and knowledge and skills
of experts directly impact the application of ICTs, an observation corroborated by Lynch (2001).
The results of the study also point to the relationship between social factors and application of
ICTs by the extension service in Iran, a finding in accordance with the findings of the studies by
Sullivan (2002), Samak (2006) and Tyan (2003).
Information and communication technologies have a tremendous potential to help in improving
the living conditions of the rural population in Iran and it is evident that ICTs will change the way
people live, work, and learn. Agricultural extension now has the opportunity to play a major role
in this change by harnessing ICTs and using them effectively.
However, a large proportion of the rural population in Iran is yet to benefit from this technological
revolution. Agricultural extension in Iran needs to provide training in operation and maintenance of
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Table 2. Classification of challenges by using ordinal factor analysis.
Category

Variables

Organizational

Reluctance of senior managers and extension experts to use
31.301%
ICTs, the perception that using ICTs is risky, poor quality
of service provided by service centres, lack of interest by
the private sector in developing ICTs for rural areas, small
number of service centers in rural areas
Low bandwidth, lack of hardware, lack of appropriate
6.194%
infrastructure, lack of software, small numbers of Persian
websites, weak telecommunication systems, old telephone
lines, lack of expertise
Expensive hardware, software, and access to the Internet,
5.385%
high cost of maintaining the system, expense of upgrading the
system, lack of investment by private and public sectors
Technophobia, negative attitude towards modern technology,
4.322%
inadequate understanding of advantages and disadvantages of
ICTs, lack of social interaction, prejudice against ICTs
Lack of intellectual property rights, centralized extension
3.759%
planning, lack of policy support, lack of adequate regulatory
environment, rigid and outdated regulations, lack of strategic
vision in developing ICTs for rural areas, inability of current
regulatory structures and existing national legislation to deal
with the speed of changes in technology
Insufficient knowledge and skills among farmers, negative
3.125%
attitude towards the ability of extension experts, inadequate
experience of using ICTs on part of extension experts,
shortage of instructors in ICTs, complexity of e-learning,
higher regard by farmers for traditional education
54.096%

Technical

Financial

Social

Regulatory

Related to
human factors

Total

Variance by
factor

ICTs, to make farmers more aware of the benefits of ICTs, and to address the policy and regulatory
issues that impact on the use of ICTs. The issue is not only access to technology but also the
provision of training, tools, and guidance to make rural people aware of what technology can do
for them and what they can do with technology.
To deploy ICTs as an adaptable, available, accessible, affordable, and extendable means for extension
services to deliver information to rural population, financial, social, human, and organizational
sustainability need to be achieved over time. Technology options that provide affordable access to
information need to be carefully examined.
Innovative technologies and applications need to be developed that cater specifically to rural
areas. The financial burden of developing ICTs for rural areas is mainly on the government, and it
is important to enlist NGOs and the private sector to participate in developing ICTs in rural Iran.
The agricultural extension service in Iran should overcome the challenges it currently faces and
transform them into opportunities. However, to do so, it needs to make itself familiar with ICTs; if
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it does not, that lack of familiarity with the nature of challenges would transform them to threats
instead.
The agriculture extension service should advocate the participation of the rural population in the
process of applying ICTs. This is a main challenge for agriculture extension and if they don’t
overcome this challenge, it could become a threat. Based on the results of the study, the researchers
offer the following recommendation:
Explore ways to increase the participation of the rural population in the planning, implementation
and evaluation of ICTs program. The lack of support from rural population may hinder the progress
in the development of the ICTs and slow down the momentum.
Design the instructional materials which support the role of new ICTs as a complement for
conventional delivery system. These could speed up the application of the ICTs and facilitate the
exchange of ideas among various stakeholders.
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