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Abstract: Problem statement: The majority of rural population in Iran has ligit access to
agricultural information. However, bridging the & divide between urban and rural areas has heen
major challenge for authorities in Iran. Agriculilextension by its nature can have an importast ro
in this regardApproach: This study aimed at examining the perception ¢éesion specialists in Iran
about appropriate policies that can affect theiapfibn of ICTs by extension service. A questionaai
was developed and data was collected from 182 sixterspecialists. Regression analysis was used to
analyze the data. The stepwise method was usdteinegression analysiResults: Results showed
80% of the variance in the policies which affeat #pplication of ICTs by extension service could be
explained by three variables, advocating the ppeton of rural population in ICTs project plangin
open source system and the integration of conveaitimformation delivery system with new ICTs.
Conclusion and Recommendations. Results showed that in order to deploy ICTS aspropriate
technology for extension service in Iran, financigbcial, human and organizational sustainability
should be achieved over time. Policies that provafferdable access to information need to be
carefully identified and examined. Agricultural ersion in Iran needs to address the policy and
regulatory issues that impact on the use of thesICllhe issue is not to replace the existing
technologies, but the extension service shouldyiate the conventional information delivery system
with new ICTs.
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INTRODUCTION While getting the essential knowledge to those who
need it most remains difficult and expensive, much
The majority of the population in the developing gptimism has been generated as a result of thedred
world lives in rural areas and has little or noesscto growth and sophistication of new electronic infotioa
agricultural information. Iran is no exception d®at  genices. Even in remote rural areas, Informatiod a
one-third of its population, which lives in ruraleas, ¢, mmynication Technologies (ICTs) are offering new

has only limited access to information. . . . .
During the last two decades, the world hasopt|ons to deliver knowledge and information to

witnessed unprecedented growth in Information anJarmers .direc]tly and indirectly through knowledge

Communication Technologies (ICTs). ICTs help people'mermed'a“e%'

to communicate effectively, overcome the limitatiasf Evidence shows that even small efforts to putlrura
time and space, empower people by proVidingtelecommunication policy on the national agenda can
information and knowledge, provide income-generatin have  significant  results.  Efforts  to  improve

and learning opportunities, increase transparemzy a telecommunication and bridge the digital divide,

efficiency in governance and enable people to esgore undertaken by civil society advocacy groups in El
their concerns and to actively participate in decis Salvador, Guatemala, Trinidad and Tobago, Canada

making process&s and Australia have yielded impressive restiits
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Information and communication technologies cane  Geographic: Difficult terrain, long distances and

play a major role in improving the quality of lifef inadequate infrastructure
rural people. However, the promise is yet to béized « Technological: Lack of skills to participate in the
owing to lack of connectivity, poor access to unbad economy that uses ICTs extensively

service and an efficient market. It is necessary ta  Cultural: Inequalities of access and participation

remove the impediments faced by the developing rura  pojitical: Long-term investment versus short-term
economy and provide basic infrastructure in ruraba political cyclé’

to enable ICTs to spread, which would enable them t
be part of a comprehensive socio-economic
development strategy for rural development as angjea
not an eng”.

The major purpose of this research was to identif
the appropriate policies by the agricultural exiems
service in Iran in applying ICTs. The specific atijees
were as follows:

To address these challenges, extension
planners and policy-makers need appropriate argtamen
backed with data to strengthen the case for aduicll
Yextension playing a broader role in promoting ICTs.
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 reguire
i To identify the characteristics of agricultural new approach’ which opens the door for using I8 s a

extension experts in Iran a cost-effective and practical communication tool t
+ To determine the appropriate policies in applyingaddress the needs and demands of rural population.

ICTs in the agricultural extension service in Iran Extension organizations have a key role in
+ To examine the relationship between dependenbrokering between providers of communication

variable and independent variables technologies or services and their potential custsm

To do justice to this role, extension organizatiomsst
Prior research: The World Summit on Information be able to examine the appropriateness of varicus |
Society (WSIS) has set a target for greater peti@ra and the accessibility of ICTs in rural and remateas,
of ICTs: By 2015, half of the world’s population Iwi o reconcile costs and benefits and to ensureattess
have access to the Internet. However, access #® ICTs is gender-sensitive and includes a diversft
information by rural population is often very limit, Cultures, languages, social strata and age-grdlips

which prevents it from using the new technologied a However, adopting ICTs has proved difficult-and
information effectively. sometimes counterproductive-for extension services.

Rural areas are characterized by the followin doption is rarely instantaneous; the technolo_gglm
challenge¥: be taught _and Iearne_d, adap_ted to experience _and
integrated into production. As is often the caséhwi
) technological innovation, potential and expectatioan
» Inadequate infrastructure to use ICTs outpace realif).
« Far away locations of service centers to maintain  Tpe knowledge gap is compounded by the lack of
and repair ICT devices and systems essential skills, particularly in communication and
*  Small markets management that extension workers must have if they
+ Inadequate financial resources, which make ICTsyre to effectively transfer technologies to farmiersa
less affordable and lower levels of literacy an@ IC manner that leads to sustainability. It is importem

literacy N _ realize that the information that extension workezsd
* Low awareness of opportunities and benefits thaincludes not only technical knowledge but also
ICTs can provide knowledge and skills that increase the effectivenas

delivery. Improving access to these vital extension
However, bridging the digital divide between urbanskills will lead to better designed, delivered and
and rural areas is one of the challenges facingupported technologi€s
governments and policy-makers today. Factors that Extension organizations face several challenges in
contribute to and widen this divide include the applying ICTE****including:
following™:
e Lack of training for agents
e Economic: ICT infrastructure remains prohibitively +  Lack of knowledge and skills among agents
expensive for many communities and nations e Poor infrastructure
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* Inadequate finances area. Using stratified sampling and the resultdhef

+  High cost of buying and maintaining hardware andpilot test, a sample of 182 experts was constitutadh
software of whom was mailed a copy of the questionnaire. For

« Legislative, policy and regulatory hurdles measurement of correlation between the independent

variables and the dependent variable, Kendal method

Richardsol? stated that a key challenge facingWas used. The data were also analyzed by using the
extension planners and policy-makers in enablingegression analysis.
extension workers to harness ICTs is handling stbje
matter and policy issues that are not strictly he t RESULTS
domain of agriculture.

The application of ICTs by extension organizations ~ Table 1 shows the demographic profile and
in Iran faces Cha”enges and obstacles inc|udirm] hi descriptive statistics. The results of descripﬁtmistics
start-up costs, inadequate infrastructure and latk indicated that the majority of extension expertseve
competent trainers, poor connectivity and lack ofmen, 39 years old on average and had an undergeadua
rugged hardwafe. degree with agriculture as a major subject.

The government as part of a national development Responses for the 11 perception statements are
program is establishing Community e-Centers (CeCsylisplayed in Table 2. A majority of respondentseagr
rural areas For instance, the Ministry of Agricuity that establishing the open source be an approyitey
along with the Ministry of Communication and for extension service in applying ICTs. More thawt
Information Technology, has set up more than 600@hird of extension experts agreed that enhanciegutal
CeCs in rural areas and more than 52 000 villages itelecommunication infrastructure would help extensi
Iran have access to the telephone. The goal isttaps ~ Service in applying the ICTs. A majority agreed thul
more than 12 000 CeCs by the end of the Fifth Matio Stakeholders approach would be an appropriate ypolic
Development Program. for extension service in applying the ICTs.

There is no single appropriate way to introduce an o _
promote ICTs in the developing countries: Constsain Table 1: Personal characteristics of extensionrxpe
and opportunities vary from country to country and>&X Women (19.8%) Men (80.2%)

theref ire | ti if h Age (years) Mean = 39
erefore require location-specific approaches. Work experience (years) Mean = 14

Degree Undergraduate (63%) Graduate (37%)
MATERIALSAND METHODS Field of study Agriculture (64.8%) Other (35.2%)

We conducted a series of in-depth interviews withTable 2: Like_rt-scale_ responses to 11 statemerdt flkrtained to
some senior experts in the Department of Extensfon policies which would affect the application of ICTy
the Ministrv of Aariculture to examine the vaIidityf extension service in Iran (1 = strongly disagree;drongly

y OF Ag . _ agree)
our questionnaire. A questionnaire was developed No. of respondents
based on these interviews and relevant literatine
questionnaire included both open-ended and fixedPerception statement 1 2 3 4 5
choice questions. The open-ended questions werk usgstablishing open source system 2 2 70 79 29

. . - . Enhancing rural telecommunication 0 11 34 102 35
to gather information not covered by the fixed-c&oi | - ciucture

questions and to encourage participants to providencouraging multi-stakeholder approachd 8 31 94 49
feedback. A 5 point Likert scale ranging from 1 Networking with other communities 0 0 24 107 51
(strongly disagree) to 5 (strongly agree) was usea Arncglatmg common principles for 0o 2 15 114 51
gl applying ICTs in rural areas
quantﬂapve measure. . . Advocating participation of rural 0O 3 17 108 54
A pilot study was conducted with 25 extension population in ICT project planning,
experts who had not been interviewed before thigeear implementation and evaluation

exercise of determining the reIiabiIity of the Integration of conventional information 0 6 21 10748
delivery system with new ICTs

questionnaire for the study. Computed score wag ic private partnership 0 5 20 102 55
91.0%, which indicated that the questionnaire wagiberalizing telecommunication 8 12 20 80 62
highly reliable. marketplace

The research population included all agricuIturalgg‘g‘;:‘é;mgnénog tmhgr:ﬁgﬁ'n%r%zgi;sgl"” 0 2 19 129
extension experts in Iran (N = 2024). The Ministfy  qjecommunication policy
Agriculture has divided the 29 provinces in six&e peveloping a framework for applying 4 5 32 96 45
and one province was selected randomly from eaclETs in rural areas

1480




Am. J. Applied Sci., 6 (8): 1478-1783, 2009

Table 3: Mean rankings concerning the policies Whiffect the application of ICTs by extension sesvi

Items Statements n Mean
1. Establishing open source system 182 3.71
2. Enhancing rural telecommunication infrastructure 182 3.88
3. Encouraging multi-stakeholder approach 182 4.01
4. Networking with other communities 182 4.15
5. Articulating common principles for applying ICTrsrural areas 182 4.18
6. Advocating participation of rural populationl®T project planning, implementation and evaluation 182 4.17
7. Integration of conventional information delivexystem with new ICTs 182 4.08
8. Public private partnership 182 4.14
9. Liberalizing telecommunication marketplace 182 3.97
10. Involvement of the rural organization in shapamd monitoring national telecommunication policy 182 4.04
11. Developing a framework for applying ICTs inalareas 182 3.95

(1 = Strongly disagree; 5 = Strongly agree)

Table 4: Correlation measures between independehd@pendent variables

Independent variables Dependent variable R Sig.
Application of ICTs  Establishing open source system 0.194 0.000**
Application of ICTs  Enhancing rural telecommunioatinfrastructure 0.207 0.001**
Application of ICTs  Encouraging multi-stakehold@paoach 0.188 0.003**
Application of ICTs  Networking with other commureis 0.128 0.046*
Application of ICTs  Articulating common principlésr applying ICTs in rural areas 0.229 0.000**
Application of ICTs  Advocating participation of alrpopulation in ICT project planning, implementatiand evaluation 0.345 0.000**
Application of ICTs  Integration of conventional amfation delivery system with new ICTs 0.157 0.014*
Application of ICTs  Public private partnership 0.254 0.000**
Application of ICTs  Liberalizing telecommunicatiomarketplace 0.101 0.112
Application of ICTs  Involvement of the rural orgaation in shaping and monitoring national telecomization policy 0.340 0.000**
Application of ICTs  Developing a framework for apiplg ICTs in rural areas 0.061 0.327

*p=0.05 **p=0.01

Extension experts in Iran agreed with the statement(2) Enhancing rural telecommunication Infrastruefur
that articulating common principles for applyingT&€ (3) Encouraging multi-stakeholder approach; (4)
in Rural Areas is an appropriate policy to helpNetworking with other communities; (5) Articulating
extension service in applying ICTs. Approximately common principles for applying ICTs in Rural Areég)
more than three-fourth of respondents agreed\dvocating participation of rural population in ICT
participation of rural population in ICT project project planning, implementation and evaluation) (7
planning, implementation and evaluation would helpintegration of conventional information deliverystgm
extension service in applying ICTs. with new ICTs; (8) Public private partnership argj (

Table 3 shows the means of respondents' viewkvolvement of the rural organization in shapingd an
about policies which affect the application of ICBg  monitoring national telecommunication policy.
extension service. As can be seen from Table 3, the The stepwise method was used in the regression
highest mean refers to articulating common prirespl analysis and the result shows that 73% of the neeia
for applying ICTs in rural areas (mean = 4.18) #mal  in the policies which affect the application of I€T
lowest mean to establishing open source systergould be explained by advocating the participatén
(mean = 3.71). In terms of extension experts' viewsrural population in ICTs planning.
advocating participation of rural population in ICT In second step, the establishment of open source
project planning, implementation and evaluation had System was entered in the equation and along Weh t
mean of 4.17 which indicated involvement of ruralfirst variable accounted for 78% of the variancetia

; ; P nqpolicies which affect the application of ICTs. Ihirt

{)hoeplucl:i\_tlsc.)n would help extension service in applymgstep’ the integration of conventional informatiaticery
g stem with new ICTs was entered and it shows that

variable and independent variables. The Kendal ta % Of. the variance in the poI_icies Wh.iCh affece th
application of ICTs by extension service could be

Coefficient was used for measurement of relatigrsshi . .
: . _explained by the three above variables.
between two variables whenever the data were drdina

Table 4 shows the relationships between depende

scale. The results showed that there were signtfica DISCUSSION
relationships between the views of extension expart
some policies which affect the application of ICThe Extension experts agreed that liberalizing the

variables include: (1) Establishing Open Sourceedys telecommunication policy would help extension segvi
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in applying ICTs . The finding is in accordance hwit important to enlist the private sector to partitgia the
study done by Arokoyd in Nigeria. In terms of development or expansion of ICTs in rural areas.
extension experts’ views, networking with other Explore ways to increase the participation of the
communities would affect extension service in ajjygy rural population in the planning, implementationdan
the ICTs. Oryokdt? reported that networking among evaluation of ICTs program. The lack of supportiro
information and ICT service providers was critifet  rural population may hinder the progress in the
using lessons learned about a transformation oflevelopment of the ICTs and slow down the
agricultural extension in Uganda. momentum.

Richardsol® recommended that rural organization Design the instructional materials which support
involved in agricultural Extension become proadtive the role of new ICTs as a complement for conveafion
involved in national telecommunication policy. delivery system. These could speed up the appitati
Respondents’ view in this study shows that involeatn of the ICTs and facilitate the exchange of ideasragn
of the rural organization on telecommunication @pli various stakeholders.

had an important role in promoting the ICTs in tura
areas.

Based on the findings of the study, agriculture1
extension service in Iran should advocate the™
participation of the rural population in the prosesf
applying ICTs. This is a main challenge for agriare
extension and if they don’'t overcome this challenge
could become a threat.

The findings also show that lack of infrastructigre
one the most important issue in application of ICTs
The importance of technical factors pointed outBy

CONCLUSION

Information and communication technologies have3s.
a tremendous potential to help in improving thenky
conditions of the rural population in Iran and & i
evident that ICTs will change the way people Inerk
and learn. Agricultural extension now has the
opportunity to play a major role in this process ofé4-
change by harnessing ICTs and using them effegtivel

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 organaai
sustainability need to be achieved over time. Radic
that provide affordable access to information nieele
carefully identified and examined.

A large proportion of the rural population in Iremn
yet to benefit from this technological revolution. g
Agricultural extension in Iran needs to addressibley
and regulatory issues that impact on the use o§lTHhe
issue is not to replace the existing technolodies,the
extension service should integrate the conventionay
information delivery system with new ICTs.

Based on the results of the study, the researchers
offer the following recommendation:

Establish the partnerships with the public and
private sector. The financial burden of develodi@gs
for rural areas is mainly on the government ani it

1482

REFERENCES

Abdon, B., R. Raab and S. Ninomiya, 2008. E-
learning for international agriculture development:
Dealingwith challenges. Int. J. Educ. Dev. Using
ICT.,
http://ijedict.dec.uwi.edu//viewarticle.php?id=415
&layout=html

Arokoyo, T., 2003. Nigeria: ICTs for agricultlira
extension transformation. Proceeding of the CTA'’s
6th Consultative Expert Meeting of Its Observatory
on ICTs, Sept. 23-35, CTA, Netherlands, pp: 90.
http://ictupdate.cta.int/fr/Dossiers/ICTs-
transforming-agricultural-extension

Asian Development Bank, 2004. Building e-
community centers for rural development.
Proceeding of the Report of the Regional
Workshop, Dec. 8-14, Bali, Indonesia, pp: 276.
http://catalogue.nla.gov.au/Record/3623501
Barajas, M. and M. Owen, 2000. Implementing
virtual learning environment: Looking for holistic
approach. Educ. Tech. Soc. J., 3: 20-36.
http://www.ifets.info/others/download_pdf.php?j_i
d=17&a_id=412

Bell, M., 2004. Improving the impact of research
using e-learning to improve agricultural extension.
Proceeding of the Report of the Regional
Workshop, Asian Development Report, Bali,
Indonesia, pp: 276.
http://catalogue.nla.gov.au/Record/3623501
Bheenick, K. and G. Brizmohunr, 2003. The scope
of information and communication technology
application in agriculture extension in Mauritius,
Rome, FAO, 23-40.

Bonati, G. and E. Gelb, 2005. Evaluating Intérne
for Extension in Agriculture. In: ICT in
Agriculture:  Perspectives of  Technological
Innovation, Gelb, E. (Ed.). European Federation for
Information Technologies in Agriculture, Food and
the Environment, Paris.
http://www.comminit.com/en/node/271583



10.

11.

12.

Am. J. Applied Sci., 6 (8): 1478-1783, 2009

Castels, M., 1996The Information Age, the Rise 13. Richardson,

of Network Society. Blackwell, Cambridge, ISBN:
1-55786-617-1, pp: 556.

Kushner, J. and P. Chong, 2004. Conducive
environments for promoting community e-centers.

Proceeding of the Asian Development Bank 14

Regional Workshop, Bali, Indonesia, pp: 276.
http://catalogue.nla.gov.au/Record/3623501.

Lee, J.D. and H. Lee, 2004. Economic analykis o
community e-centers for rural development.
Proceeding of the Asian Development Bank
Regional Workshop, Bali, Indonesia, pp: 276.
http://catalogue.nla.gov.au/Record/3623501.

Mirzaei, A., 2003. Country report of Islamic
Republic of Iran. Proceeding of the Study Meeting
on Application of Information Technology for

Effective Agricultural Extension, Feb. 20-21, New 1¢

Delhi, India, pp: 27.
Oryokot, J., 2003. Increasing farmers access to
information, knowledge and technologies, role of

ICTs in Uganda. Proceeding of the CTA’s 6th 17.

Consultative Expert Meeting of Its Observatory on
ICTs, Sept. 23-35, CTA., Netherlands, pp: 90.
http://ictupdate.cta.int/fr/Dossiers/ICTs-
transforming-agricultural-extension.

1483

D., 2003. Agricultural extension
transforming ICTs! championing universal access.
Proceeding of the CTA’s 6th Consultative Expert
Meeting of Its Observatory on ICTs, Sept. 23-25,
CTA., Netherlands.

Richardson, D., 2005. How Can Agricultural
Extension Best Harness ICTs to Improve Rural
Livelihood in Developing Countries. In: ICT in
Agriculture:  Perspectives of  Technological
Innovation, Gelb, E. (Ed.). European Federation for
Information Technologies in Agriculture, Food and
the Environment, Paris.
http://www.comminit.com/en/node/271583

15. Schmitz, J.G., 2005. Agricultural Extensiontha

Web. University of Illinois.
http://www.digitaldivide.net/articles/view.php?Arti
cleID=363

Stribhadung, R.A., 2006. Mobile device in e-
learning. Proceeding of the 3rd International
Conference on E-Learning for Knowledge-Based
Society, Aug. 3-4, Bangkok, Thailand, pp: 35.1-35.5
Surry, D.W., 2002. A model for integrating
instructional technology into higher education.
Proceeding of the Conference on American
Educational Research Association, Apr. 2002, New
Orleans.



