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Abstract: The agro-industrial sector in developing nations has a number of obstacles, including the need to
boost food production and yield and provide opportunities for rural and impoverished populations to find
work. The agricultural industry is also impacted by rapid developments and global factors. The
aforementioned data suggests a significant demand for information and information technologies (IT),
which can be leveraged to enhance agricultural marketing and productivity while meeting new difficulties.
Agricultural uses of IT, however, do not completely realize its promise. In contrast to other economic
sectors where modern IT has been adopted quickly, the agricultural sector and rural areas have adopted
modern IT more slowly. The study aims to describe options for the use of IT in various fields of the
agricultural sector and to examine the role, potential, and contribution of IT in agribusiness. Our
conclusions, which are supported by economic theory and the body of existing literature, indicate that
information technology (IT) holds a lot of promise to help farmers and other stakeholders increase the
productivity, efficiency, and effectiveness of agriculture. However, there are numerous obstacles and issues
with IT deployment and use that the stakeholders must deal with.

IndexTerms: Information and communication technologies, agriculture improvement, agribusiness
electronic commerce.

I.INTRODUCTION

Agriculture plays a significant role for economic and social development in. most undeveloped countries.
Reasons for this include issues of food security and health of people, requirement for increasing yields
and food quality improvement. Challenges inagricultural development of every country are great, not
only because of fulfilment of increasing demand for food, but because of poverty and malnutrition
reduction. Issuesare also made more complex as agricultural sector development should be achieved on
sustainable manner considering natural environment protection.

Currently farmers are faced with narrowing profit margins — costs of many inputs likefertilizers and fuel
have increased, while product prices have remained fairly constant oreven dropped. Increased globalization
and market deregulation increase pressures on manysmallholder farmers in developing countries. In order
to use full effect of these global changes, politics of agricultural products pricing, marketing and trade must
be revisited. Atthe same time, mechanisms for technology transfer must be revisited and revitalized under
changed conditions.

In previous decades, significant transformation of agricultural sector is happened. In past, agriculture was
driven by bid, but today it is driven by demand. However, we may say that agriculture will be driven by
information in the future. New information have to reach end- users very fast in order to use potential
opportunities and achieve benefits. Information on seed, water, nutrients and plant protection is one of the
main factors for successful farming. Information-intensive and precise techniques of farming based on
knowledge are goingto be lead factors of sustainable agricultural production. Consequently, farmers should
be aware of benefits from internet and the other information and communication technologies (ICT) giving
information services that are significant for management of agricultural production. The economic
potential of ICT use in agriculture is not fully utilized. Examplesinclude precision farming and livestock
management where ICT could facilitate more efficient decision making not only for managers of
enterprises related to agriculture, butalso for policy makers (Kaaya, 1999; Phougat, 2006).
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The potential contribution of ICT to agriculture can be viewed through cost reduction, increase of
efficiency and productivity improvement. Foremost, information requirementsof farmers should be analyzed
and documented and then adequate information systems (IS) should be developed. In development of the
systems, focus is on new challenges made fromderegulation and globalization of agricultural sector (Samah et
al., 2009).

Our review of issues of two worlds (The European Review of Agricultural Economics and The American
Journal of Agricultural Economics) and one national agricultural journal (Economics of Agriculture) in last
five years shows that implementation and use of ICT as a topic is very rare. In these issues, two papers
treat accounting (Zoranovi¢, Vukoje,2008) and statistical (Odeh et al., 2010) software that can be used in
agriculture and two papers (Roe et al., 2011; Diekmann et al., 2008) analyze use of internet auctions in
tradeof agricultural inputs and outputs. On the other hand, there are IT journals dealing with ITinfluence on
economy and society that also treat IT support to agriculture. The journalsmostly publish articles studying
implementation and expansion of digital networks in agricultural and rural areas (Blattman et al., 2003;
Nicholas, 2003; Ramirez; 2007; Press,2005; Diaz, Urquhart, 2009).

Obviously, there is gap between requirement for research of role and potential of ICT inagriculture and
number of published research papers on the theme. Motivation of this review paper is to reduce the gap,
particularly in the Balkan academic research environment. Implications of the research are on farmers,
policymakers and researchers. Farmers couldget useful knowledge and information about potentials of ICT in
management of their crops and livestock. Policymakers with responsibility of agriculture improvement could
get ideas about methods of facilitating implementation of ISs in agricultural sector. Finally, researchers should
have conceptual framework for deep investigation of specific contributions of ICT to agriculture
improvement and specific problems in ICT implementation and use.

As mentioned earlier, this paper aims to give a theoretical contribution in study of ICT roleand potential in
providing of information support to the agricultural sector with specific focuson e-commerce in agribusiness,
and limitations in ICT implementation, and elimination ofthe limitations. In order to meet this aim, the paper is
structured in six parts. After introductoryremarks, information basis of agricultural production is presented. In
the third part of paper,direct and indirect contributions of ICT to agriculture improvement are analyzed in
briefwhile ICT use in EU agriculture is presented in the fourth part of paper. Possibilities of internet
technology use in electronic commerce of agricultural products are explained inthe fifth part of paper. The
sixth part of paper deals with limitations in implementation of ICT in agricultural sector and possible
solutions for the problems. In the last part of paper,conclusions related to ICT use inagriculture are presented.

ILINFORMATION SUPPORT TO AGRICULTURAL PRODUCTION AND MARKETING

Information of adequate quality is necessary condition for improvement of all areas of agriculture. The
importance of information is particularly high in countries on the verge ofentering larger markets. This is for
example the case for many Balkan and former communistcountries in Eastern Europe where accession to the
European Union is an issue. Agriculture in these countries is faced with deregulation that represents logical
implication of process of integration to European Union which reinforces need for timely and relevant
information, inorder to make decisions in agricultural sector and the other sectors related with it as suppliersof
inputs for it or as buyers of agricultural products and raw materials.

Improved communication and access to information are directly related to the socioeconomic development of
every country. Agribusiness is a economic area that has great potential for ICT use in aim of social and
economic development of agricultural population (community)and rural regions. However, farmers still have
problems to get important information in formthat is understandable for them in order to make timely decisions
for agricultural production improvement. With improved evidence of data, detailed analysis of costs and
sophisticated marketing strategies, farmers will be able to make better decisions and greater profits. In
addition, implementation and use of ICT can significantly support increase of competitiveness of theirs
husbandries (Cecchini, Scott, 2003; Courtright, 2004).
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In order to improve agricultural production, farmers should have following information:

Information on crops - Following information from field can be collected and transferred via internet in
database server: categories of seeded crops, size of land with specific crops,time of dropping seed, time of
harvest, yields etc. The information is analyzed to createstatistical reviews and tables that can be accessed by
farmers through internet with ordinaryweb browser. Farmers can make their own production plans based on the
information.

Information on production techniques developed by experimental agricultural institutes and stations for
agriculture improvement can be collected and integrated. The information ismade available to farmers through
internet and the other channels.

Information on production equipment and agricultural inputs - The informationis gathered from
enterprises selling equipment for soil processing and other production equipment, seed and the other
agricultural inputs. Information collected in such way isoffered to farmers.

Market information - In order to support farmers in gaining the best prices for their products,
information on market of various agricultural products should be created. Aims of market information
activities are to show review of prices on various markets and to facilitate reorientation of farmers’
production to markets where better prices are expected. Farmers need overall reviews of food market
information. The reviews present valuable information on some most important import and export markets.
IT can support to provide forecast information on main agricultural products in subsequent years. Such
information helps farmers and traders to make decisions when and how to sell their products (do they sell
just after harvest or do they store products in expecting higher season prices). In combination with the
other data (for example, available budget of the farm enterprise)such information can be used for decision
making about crops which should be produced in next season.

The other information of interest for farmers and their families - Examples of such information
includes weather forecast, availability of credit, and expert advice about maintaining crops in healthy
state, etc.

There is no doubt that improved information flow has positive effect on the agricultural sector and
individual producers, but gathering and distribution of information is difficult and expensive activity. ICT offers
capability for increase quantity of information that is available to all stakeholders in agricultural sector and for
reduction of information distribution coststo all interested users. ICT can obtain the information to farmers,
even when they are inremote places.

Farmers need ICT applications supporting operative aspects of agricultural production for increase of
productivity (applications for real-time decision making based.on broadband wireless internet, e-mail and
chat applications enriched with pictures, videoclips and sounds, etc.). These applications are going to
play great role in operative management of agricultural production in future. A good example of ICT use
for agriculture improvement is mobile communications. This ICT is used as a tool for access to market
information (prices), weather forecast, advice of agricultural experts,etc. Today, it is most accessible
technology that is available to great number ofpeople including marginalized people in remote, rural
areas. All these technological changes give advantage to farmers in creation of effective and inexpensive
agricultural production and marketing programs and give opportunity for reduction of poverty and
improvement of their life quality (Gorla, 2009).

IN.CONTRIBUTION OF ICT TO IMPROVEMENT OF AGRICULTURAL SECTOR

The potential of ICT in agricultural sector can be used on two ways: 1. directly, wherelCT is used as a
tool that contributes directly to productivity of agricultural production, and 2. indirectly, where ICT is
used as a tool that provides information to farmers for making quality decisions in efficient management
of their enterprises.

Direct contribution of ICT to agricultural production - Precise farming that is popular in developed
countries is based on intensive use of ICT and it contributes directly to agricultural productivity. In order
to increase agricultural production, techniques of remote sensors with support of satellite technology,
geographic information systems (GIS), agronomics and soil science are applied. ICT supports farmers to
track and react to weather condition changes on daily basis. Meteorological stations on field supplied
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with solar energy can be connected to computers of farmers in order to send information on current
temperature of air and soil, rainfall, relative humidity of air, moisture of leaf, moisture of soil, length of
day, speed of wind and solar radiation. Allthese techniques and technologies of precise farming require
great capital investments which are payable for big farms. They are appropriate for corporate farming
while theyare less suitable and efficient for small enterprises and farms.

Indirect contribution of ICT to agricultural production - Indirect benefits of ICT are manifested in
enabling of farmers for decision making and should be realized in the future development of
agriculture. Farmers need timely and reliable sources of information that is explained in previous
section of paper. Presently, farmersdepend on conventional sources of information that are unreliable
and do not give timely information. Changes in the agricultural environment that farmers face make
information not only useful but necessary for them to stay competitive and survive on globalized market.

However, efforts on providing of the information will be wasteful if farmers are not ableto use ICT. In
order farmers to use internet services for searching useful information and communication, elementary
computing literacy is required. Through internet, theycan track prices and communicate with colleagues
around world as often as they want. They can exchange ideas, ask questions and get answers on specific
themes. Of specificimportance is receiving advices from researchers and agronomists on cultivation of
crops and animals. ICT influences on reduction of gap between agricultural researchersand farmers that
leads to high developed agriculture having enormous contribution to national economy and society.

ICT USE IN AGRICULTURAL SECTOR OF EU

Detailed statistical data about ICT use and contribution to the agricultural sector inEU and Serbia is
hardly available. However available the country reports relating agricultural firms and farmers shows
that internet access is different from country to country in range between 20 and 95%. Statistical data
shows that in January 2009in average 93% of all enterprises in the EU had access to internet. Mobile
internet connections were used by 28% of all agricultural firms in the EU. The lowest percent of mobile
internet connections is in Greece, Cyprus and Romania (Smihily, Storm, 2010).

Considering the basic level of access to mobile communication infrastructure, the usage of mobile
phones and even smart phones (with web applications) is high and it is expected to increase extremely in
the coming years. Statistical data (Smihily, Storm, 2010) shows that more than 90% of farmers using
mobile devices in countries like Italy, Ireland, Spain but percent of internet access by PC in those
countries is relativelylow. In these countries, mobile devices are more used as cell phones for call and
SMS communication than for mobile applications supporting business  transactions based on data
communication. Expert estimate the usage of mobile application for business purposes between 2-5% in
these countries.

Precision farming (PF) can be used as measure of farm automation. PF is implementedto a small extent
by farmers in the most EU countries. PF and use Geospatial dataare only in experimental (research)
phase in some developed EU countries. There isa important difference in countries across Europe (for
example, Western and North Europe). The case of Czech Republic is good example of progress in PF
development. Manufacturers of agricultural machines are the key promoters of implementation of PF
techniques in developed countries such as Germany, Denmark, Netherland and Finland(Teye et al., 2012).

In many countries in Europe data integration at intra-enterprise and inter-enterprise levelis very weak. The
availability and accessibility of (broadband) internet in rural areas isan issue in most countries. There are
unions or bodies who take care of the organizationof dataflow or data standardization in some countries
like Germany, France, Denmark, Belgium and Netherland, but some countries do not have these bodies.
Collaboration between private and public organizations to advanced ICT infrastructure is low in
countries such as Slovakia, Romania, Lithuania and Czech Republic.

ICT development and use is critical issue because of lack of young people in agriculture. It is case in
European countries such as Slovakia, Bulgaria, Italy and others. Countries having many small and
probably poor farmers have some problems in the
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capabilities of investing in farm automation. Some countries with fast growing agricultural sector such
as the Baltic States have high potentials referring the implementation of new ICT infrastructure
because they have not legacy of old systems and infrastructures. Availability of broadband internet in
rural areas is very often mentioned as a main factor influencing ICT development and use in agriculture.
A summary of the level of ICT and agricultural technology development and use in some of the EU
countries andSwitzerland is presented in Table 1.

Table 1. Level of ICT and agricultural technology use in the EU Countries and INDIA
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Source: Teye et al., 2012.

ELECTRONIC COMMERCE IN AGRICULTURAL SECTOR

ICT gives opportunity to farmers to extend their market and to gain new customers through the Internet.
The Internet improves communication and creates business opportunities for agricultural communities
which in the past have operated in relative isolation in remote rural areas. Farmers, researchers,
cooperatives, suppliers and buyers can use internet to exchange ideas and information and to govern
business as well. Machinery, chemicals and the other types of agricultural inputs can be bought and sold
electronically. People can search for jobs and employers can seek new workers through internet
(Henderson et al., 2006)

The internet appears to have two roles in agribusiness: as a market venue and as a new source of
information. Many internet applications are developed by various interested groups. Applications related
to electronic markets can be categorized from farmers’ point of view according to following areas: 1.
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production factors and inputs, 2 services and 3outputs. Services,

production factors and inputs can be provided mainly through internet byfixed prices, while outputs usually can
be sold on auctions. This is because many outputs are perishable products, so market prices are sensitive to
changes in bid and demand (Cloete, Doens, 2008; Manouselis et al., 2009).

Production factors and inputs - This application area is related to internet sites throughwhich buyers and
suppliers can trade by all things of importance to agriculture, such as land, chemicals for plant protection,
agricultural equipment and machinery and fertilizers.

Services - This area of internet use relates to web sites offering electronic services related to logistics,
transport and warehousing. The other services that are offered to farmers are: financial services (lending
money), insurance services, legal services (advices) etc.

Outputs - As we already mentioned, application on the output side are usually in form ofelectronic auctions.
Some of these typical applications are related to auction web sites fortrade by cattle, hay, fish and special
market products such as vine and nuts.

Internet applications that are information-oriented can be categorized by following areas: providing
information, management tools and liaison with regulatory bodies.

Providing information - This service concerns obtaining information content from following sources:
electronic agricultural magazines, web sites offering market informationand analyses, on-line weather reports
and recommendations of agricultural experts.

Management tools - These are on-line tools including calculators, data base tools, tools for specific
information tracking, analytical tools and electronic forms. Examples for calculators are: calculator of
profitability in production of veal, calculator of milk quotas, calculator of loans and credits. Tools for
information tracking and analysis can be found in accountingapplication packets. Also, representative data
base applications can be found on data base software markets.

Liaison with regulatory bodies - Many web sites obtain links to regulatory bodies that create official
publications, reports, official pronouncement for media, etc. Examples for typical regulatory bodies are:
Ministry of agriculture, European Commission, OECD, World TradeOrganization, etc.

Therefore, as the Internet becomes popular among people dealing with agribusiness, moreand more it is
becoming basis for electronic commerce (e-commerce) with agricultural products and inputs for
agricultural production. Participation in e-commerce implies that buyers and. vendors are able to
effectively use adequate software and hardware. In e-commerce, transactions between agricultural
enterprises (B2B -Business-to-Business) are more prevalent in comparison with transactions between
agricultural enterprises and individual farmers (B2C -Business-to-Consumer). Reasons for such state in
agriculturale-commerce are lower acceptance of new ICT and internet by farmers. In next section,we are
going to explain in more details reasons for low acceptance and use of ICT in agricultural sector.

IV.LIMITATIONS IN IMPLEMENTATION OF ICT AND POSSIBLE SOLUTIONS

Except the great potential that ICT has in improvement of agriculture, there are some limitations that can make
implementation and expansion of ICT in agricultural sector difficult. Some researches (Rao, 2003; Mittal,
2012) explain factors and limitations preventing effectiveimplementation and use of ICT in agricultural sector
and rural areas. These limitations include:

Lack of awareness about benefits of ICT - Many people in rural areas have no computerand internet access.
This contributes to their lack of awareness of the benefits from using

ICT. On the other side, providers of ICT and policymakers are sceptical about ability andwillingness of the
rural population to accept and use of ICT. As a result, there are small number of projects that improve
implementation and use of ICT in agricultural sector andrural areas.

Uncoordinated and chaotic development of systems - If we take into account huge volumeof work related to
information systems (IS) development for improvement of agriculture, coordination mechanism in form of
specialized agency should be created. Aim of the agencyis to concentrate efforts on support to agricultural
community. Such coordination agency can have only consultative role in following areas: user interface,
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overall design of system,mechanism for content delivery and standards for setting of information kiosks.

Easiness of system use and language barriers - Success of strategy of ICT implementation in agriculture
depends on easiness of system use by rural population. In many instances, 1Sssupporting agriculture are not
easy to use and there is lack of appropriate internet information contents suitable to needs and abilities of rural
population. This requires intuitive presentationsbased on graphics. In addition, touch screen information kiosks
should be installed in orderto encourage greater participation of rural population in using of ISs. Moreover,
there is alanguage barrier for large segments of the rural population to use systems. In order to solve this
problem, commands of applications should be translated to native language and fonts for native language and
mechanism for content synchronization should be installed.

Connectivity - Cost of computers and fees for internet access are still high for the most rural population that is
poor in developing countries. In addition, availability of internet accessis low in rural areas because Internet
Service Providers (ISP) delivers services mainly inurban centres. Although great advancement is made in
several past years, connectivity inrural areas should be improved. Reliable network connection is prerequisite
for successful implementation of ICT in rural areas. Many private ISPs have installed huge networks
connecting great cities and towns. As these networks are going through rural areas, it ispossible to provide
connectivity for great number of villages. There are several technologiesto make connectivity in remote rural
areas without fixed telephone network. Presently, cellular telephone network appears as the most appropriate
wireless medium for connectionof remotest villages while satellite technology is very expensive.

Bandwidth of network - Even where telephone and the other communication services exist, available
bandwidth can be limitation for effective use of networks. Whereas internetservices for rural and agricultural
areas require intensive use of graphics, low bandwidth of network can be main limitation for providing of
electronic services to farmers. Storage of static information in kiosks and transfer dynamic information from
remote locations could besolution for the limitation.

Points for information distribution - Massive use of information kiosks is critical for effective use of
internet contents and services. Such kiosks should be designed as electronic supermarkets. In addition to
serving as information sources these kiosks provide, other services to people who live in rural areas
including distance learning, training, rural e-mail centre, chat sessions with experts, and e-government.
Government can obtain financial support for unemployed graduates of agronomy who live in rural areas who
could play roleof efficient liaison with low educated rural users of systems. Aims of these actions shouldbe
transformation of rural information kiosks to communication gateways for farmersand  the other rural
population.

Idea of engaging unemployed graduates of agronomy as liaisons and instructors for low educated rural
users of systems is presented by Mittal, but is not further developed by theother researchers. In spite of scarce
public funds and budgets in the time of economic crisis, the government could obtain time limited
sponsorship of firms that employ unemployed graduates to make ICT use expands. After this limited time
period firms employing these graduates would decide whether to keep these graduates or not. However this
time period can be used for implementation of the most needed applications which provide increased
profitability for both farmers/farm enterprises and for firms employing these graduates. Profitability of
such applications and systems would provide venture capital, and make itpossible to gradually phase out
government financial supports to these firms. In addition,great number of poor educated farmers would get
opportunity to acquire knowledge andskills for ICT use.

Responsibility for implementation of ISs in agricultural sector - Collective and coordinated effort of
many stakeholders is necessity for creation of specialized web sitesand portals in agriculture. This task is so
great that it cannot be done by only one institutionand organization. Main stakeholders in the agricultural
sector such as the fertilizer or foodindustries should join effort in achieving of the task. As already mentioned,
government caninitiate creation of coordination agency where various stakeholders join efforts in expansionof
computing culture in rural areas and in same time gain benefits from efficient operations taking place in
computing environment. Various stakeholders should create appropriate private-public partnership (PPP) in
order to improve coordination and collaboration.
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Creation of effective private-public partnership - There are numerous experiences of PPPcreation in domain
of ICT implementation in agricultural sector that are presented in literature (Kazlauskiene, Meyers; Twaakyondo
et al., 2002; Gakuru et al., 2009; Brewster et al., 2012; McNamara et al., 2011; Qiang et al., 2012). For
example, the EU’s Future Internet Public-Private Partnership (FI-PPP) program is directed to use of Future
Internet technologies in order to make service infrastructures more efficient and intelligent. The
SmartAgriFood isone of the eight projects in FI-PPP program that treats applying ICT to three sub-domains:
agricultural production (“Smart Farming™), the transportation sector (“Smart Agri-logistics”) and improving
food awareness for consumers (“Smart Food Awareness”). The project is currently in the phase of
developing pilot implementations since user requirements aresuccessfully gathered and analysed (Brewster et
al., 2012).

Partnerships among organizations with different specialties, capacities, and profit motivesare appropriate way
to implementation of ICT in agriculture. Enabling such partnerships and maintaining them is a main
government role. PPPs provide a framework for governmentsto exploit the synergies between the public
and private competences and to access the funds and skills needed for ICT implementation. A major strength
of the private sector is in achieving cost-benefit analysis of ICT projects that is usually driven by the profit
motive. On the other side, public sector has motive and ability to finance ICT projects that provide public
goods such as access to government information. The public sector expresses greatinterest in ICT as a mean
for providing better public services significant to agriculturesuch as land registration, forest management,
and collection of agricultural statistical data.Private sector engagement can enhance the access, affordability,
and adaptability of ICT for agriculture development. Many other development projects suffer from lack of
public funds and private interest but development projects concerning ICT have benefited from growing
private sector interest and public demand (McNamaraet al., 2011).

PPPs were first created for infrastructure projects where the private sector had insufficient funds and the
public sector had insufficient skills to manage. The attitude that PPPs aresignificant only for infrastructure
is based on numerous successful infrastructure projectssupported by PPPs. However governments realized
soon that PPPs can also be used to develop applications and services. The motive to use PPPs in areas
besides infrastructure became stronger as governments experienced great public deficits. The
entrepreneurial nature of ICT attracts new partnerships and forms of investment. Software design,
development of mobile phone applications and mentioned local language customization represent the
opportunities for continued innovation supported by PPPs. Private firms providing applications are often
interested in working with the public sector in order to offer their technology products and services to
smallholders.

However, problem with PPPs in developing countries is in poor planning, design, and measurement as
well as unclear goals. Hence public and private stakeholders interested in PPPs must have sufficient
capacity for creation and managing this kind of partnership(Qiang et al., 2012).

Lack of motivation to use computers and internet - Despite internet access, users inrural areas have to
be motivated for internet use. In order to use internet, farmers and the other individuals in rural areas must
have adequate level of competence and skills. Besidesexplained engagement of unemployed rural agricultural
graduates as computer educators in rural areas, the other methods of computer literacy improvement of
farmers could be used.For example, a group of farmers can install a computer with internet connection and
anyeducated young man from that group can experience training in using computer and internettools. He can
help his colleagues to acquire computer knowledge and skills and to increase motivation to use computers
and internet (Phougat, 2006). Key challenge in adoption of these methods of farmers’ education is to
motivate young and educated people to stay in rural areas. General suggestion (Kazlauskiene, Meyers) for
governments in retaining and attracting people to rural areas is to make incentives and conditions for
development of services of general interest, such as accessibility (roads, railways, waterways), ICT
(broadband access, e-services, e-health, etc.), and public services (water, waste treatment, energy, health,
education, etc.)
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Lack of online government information - Much of potentially vital government information is not
available online. Governments in many developing countries do not focus on the poor population in
rural areas and do not give them appropriate information and services through internet that could be used
for improvement and development of agriculture.

V.CONCLUSION

Farmers and policymakers working on agriculture improvement should be able to use ICT effectively in
order to respond to new circumstances that are characterized by: full and partial deregulation of the
agricultural market; reduction of government protectionist measures; opening of agricultural markets;
fluctuations in the agricultural environment; and utilization of export opportunities. The quality of life in
rural areas can also be improved by having access to high-quality information that helps with decision-
making. ICT may play a significant role in the development of agriculture and rural areas in order to
address these problems, reduce digital inequality, and narrow the gap between them and metropolitan
areas.

ICT is developing at a rapid pace, making it possible to create and offer electronic agricultural services. A
national strategy for the application of ICT in agriculture must be developed. National coordinating
agencies with a consultative role could be a catalyst in this formulation process. ICT cannot be successfully
deployed in agricultural and rural areas by one organization operating independently. Therefore, industries
that have a big influence on agriculture, including the food and fertilizer sectors, ought to collaborate to
start using ICT in agriculture.
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