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The agricultural sector worldwide is facing many issues relating to crop productivity 
due to the lack of communication between extension workers and farmers. To 
reduce this gap, information technology like mobile phones are one of the essential 
communication devices in numerous fields as well as agriculture. This review aims to 
analyze mobile phone usage in agricultural modernization and rural development. 
The advancement of the agricultural sector in rural areas is essential for reducing 
poverty among growers. As we all know, agricultural activities provide employment 
opportunities and generate income in rural areas. Poverty can be decreased by 
advancement in the agriculture sector for better production. Agriculture production, 
socioeconomic conditions, and food security can be improved by increasing the 
usage of mobile phones for easy and accurate agricultural knowledge sharing to the 
farming community. 
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INTRODUCTION 

Sustainable agricultural systems require research-based 

agricultural practices that rely on advanced mobile 

phone technology to share and transfer agricultural 

knowledge. Using suitable tools to disseminate 

information is vital to sustainable agricultural 

development in the 21st century (Ashraf et al., 2018; 

Kumar and Karthikeyan, 2019). The agriculture and food 

sectors confront numerous challenges. As the worldwide 

population is expected to grow up from 7.6 billion in 

2018 (Department of Economic and Social Affairs 2019), 

to more than 9.7 billion in 2050, the requirement for 

food will rise significantly (Department of Economic and 

Social Affairs, 2017). Simultaneously, the accessibility of 

natural sources such as clean water and productive land 

is increasingly restricted. 

Although current agricultural production is insufficient 

to feed the globe, eight hundred forty-one million people 

even now endure hunger (FAO, 2018). Procedures such 

as fast growth also have crucial consequences for food 
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production and consumption patterns. The agri-food 

segment remains vital for employment and livelihoods. 

There are more than 570 million farms globally, most of 

which are small, and family operated.  (Lowder et al., 

2016; ILOSTAT, 2019). 

Digital development and equipment/skills might be part 

of the resolution. The so-called "Fourth Industrial 

Revolution" (Industry 4.0) is rapidly changing several 

industries through "disruptive" digital technologies (for 

example, immersive reality, blockchain, and artificial 

intelligence). In agri-food, the popularity of mobile 

phone technology, services of remote sensing, and 

disseminated computing have been improving small 

farmers' access to knowledge, markets, inputs, training, 

and finance. Digital skills are producing different 

opportunities to include smallholder growers in digitally 

motivated systems of agri-food (USAID 2018; Kumar and 

Karthikeyan, 2019). 

There are not many review articles allied to this title, so 

it can be an opportunity to other investigators whose 

studies are like this review article and title used as a 

reference that can benefit as an instruction or guideline 

in the future. Moreover, it can suggest direction and 

provide better knowledge for further study, extension, 

and advancement for non- government organizations 

whose key concern with farming information by mobile 

phone or ICT in general. It is very much essential to 

examine mobile phone usage in agricultural 

modernization and rural development. This information 

will support to reshape the existing transfer of skill or 

new technology programs in such a way through using 

the mobile phone technology so that information or 

knowledge will be dispersed in an efficient and better 

way.  

This article covers five main sections. The first part is the 

agriculture and food sectors. The second part includes 

agriculture information distribution through mobile 

phones. The third section role of research and extension 

in agricultural modernization. The fourth part is the 

future role of mobile technology in agricultural 

development. The final section is a conclusion. 

 

Agriculture Information Distribution Through 

Mobile Phones. 

Mobile Phone 

A mobile phone (as well-known as a handphone, cell 

phone) is a type of phone that can create and have calls 

over a radio link whereas moving through a broad 

geographical area. This is done by linking to a cellular 

network offered by the handphone worker, accepting 

access to the public cellular phone network. In contrast, 

cordless phones are only used within a short range of a 

single dedicated base station. In addition to phones, new 

mobile also helps a variety of other essential services, for 

example, text messaging, multimedia messaging, 

Internet access, email, short-range wireless 

telecommunications (Bluetooth, infrared), applications 

of business photography and gaming. Cell phones that 

provide these and more conventional computing 

functions are called smartphones (Kumar and 

Karthikeyan, 2019). 

 

Role of mobile phones in agriculture development 

Information and communications technology (ICT), 

especially mobile phone technology, has penetrated 

every area of life, such as commerce, education, 

business, and agriculture (Sharma 2016; Sharma 2019). 

Mobile technology-based communication has recently 

developed rapidly and has become the most frequently 

used communication device among all other ICTs today 

(Bhatnagar 2008; Mittal 2010; Manimekalai 2013; Khan 

et al., 2019). The latest statistics reveal that 62.9 percent 

of the world's population now has a cell phone, and 

there are 4.68 billion operators/customers and users on 

the globe (Statista 2019). This fast development of 

mobile phones has become a useful communication tool, 

which has not only changed the way many departments 

work but has also produced new skilled fields for 

different industries as well as agriculture (Jansen et al., 

2006; Sullivan and Omwansa 2013; Asongu and Asongu 

2018; Khan et al., 2019). In the farming sector, the 

smooth conversation of information is important for the 

effective adoption of farm innovations required for the 

advancement in farming. Due to the deficiency of 

resources and deprived infrastructure in various 

developing nations, there is a massive communication 

irregularity between modern farming information and 

growers. (Baloch and Thapa, 2014; Khan et al., 2019). In 

this context, ICTs (especially cell phones) reveal the 

huge potential to help exchanges by smooth knowledge 

exchange among various sponsors in agriculture (Aker, 

2011). In agriculture, cellular phones enable growers to 

communicate at the local as well as at the organizational 

level in agricultural trade, knowledge exchange, and 

agricultural products (Fafchamps and Hill 2005; Rathore 

and Sharm, 2012; Ogutu et al., 2014 and Khan et al., 
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2019). This reduces travel costs and increases the 

productivity of agricultural communities living in 

remote areas. Compared to other ICT tools, mobile 

phones have been widely spread to marginalized and 

underdeveloped agricultural communities due to their 

affordability and user-friendliness (Rashid et al., 2009; 

Brugger, 2011; Payne et al., 2011; Osabutey and Jin, 

2016). Another aspect of the application of mobile 

phones in farming is "electronic extension," which 

simplifies the model of extension and consulting services 

by playing a useful role in communication between 

agricultural communities and research corporations 

(Aker and Ksoll, 2016). Usually, farm consulting services 

in several countries are provided through extension 

techniques: for example, growers' meetings, mass 

discussions, personal visits, etc. (Faostat and Production, 

2016). Unfortunately, the present percentage of 

extension workers to growers cannot meet the 

knowledge needs of agricultural communities (Baloch 

and Thapa, 2014). For example, in various developing 

nations, due to limited resources, current agricultural 

extension systems cannot meet growers' information 

needs (Aker 2011). In this concern, rising trends in the 

use of ICT for extension and consulting services are 

widespread in many advanced and developing nations 

(Aker and Ksoll 2016). The claim that communication 

technology is the future of agricultural extension and 

that the country can no longer pay for the cost of the 

face-to-face method is widely praised because cell 

phones may replace face-to-face extension systems 

(Aldosari et al., 2017). 

The mobile phones play a beneficial role in agricultural 

development in various developing nations, but in some 

cases, the growers faced more agricultural knowledge 

challenges, thereby lack of access to the latest 

agricultural technologies (Chambers, 1985; Ratnam et 

al., 2006, Cantor, 2009; Goyal, 2010; Rehman et al., 2015; 

Muddassir et al., 2016; Noor et al., 2016 and Ahmad et 

al., 2016). Information is essential for improving farming 

production and enhancing marketing. (Oladele, 2006; 

Donner, 2008; Kalba, 2008 and McNamara, 2009). 

Ultimately, increasing the importance of agricultural 

production depends on the country's ability to distribute 

central information to the agricultural communities to 

promote new production technologies, soil and water 

conservation technologies, and agricultural information 

resources (Kiplagat 1998; Kumar and Karthikeyan, 

2019). 

There are various mobile phone companies around the 

world, such as I-phone, Galaxy, Q mobile, and HTC. Most 

companies recommend 3G and 4G tools to their clients, 

enabling them to access the Internet through their cell 

phones. Access to agricultural knowledge, affordability, 

and efficiency are the main constraints to improving 

small-scale growers' agricultural productivity (Murithii 

2009; Vodafone 2010; Islam and Gronlund, 2011). 

Mobile phones provide growers with a convenient and 

economical way to obtain information. According to 

(Chisita, 2010), the use of ICT to distribute farming 

knowledge has great potential, enabling small-scale 

growers to communicate information and knowledge by 

leveraging telecentres, social media, and other ICT-

driven transmission tools. It needs to be further stressed 

that in this era of the knowledge, no one disregards the 

advantages of information equipment because they are 

hardly accessing the areas where digital, information, 

and communication technologies can be involved. 

According to Tantisantisom (2011), using ICT to learn 

new skills and useful agricultural production techniques 

in their personal language may help growers to adopt 

improved systems and enhance their farming production 

(Leye, 2009; Ballantane et al., 2010; Armstrong et al., 

2011 and Kirk et al., 2011; Kumar and Karthikeyan, 

2019). 

In addition, cell phones can deliver information via calls, 

WhatsApp, text messages, and search appliances. From 

the previous study, growers have sought nine significant 

types of agricultural information: insect pest control 

information, farm safety information, variety 

information, pesticide/weed information, farming 

practice knowledge, loan/subsidy information, 

information of crop production, marketing information, 

and Climate information (Munyua 2000; Mittal and 

Tripathi 2008 and World Bank 2011). the most standard 

communication function/toll is WhatsApp followed by 

Facebook, Messenger, WeChat, and Telegram (98.1%), 

(55.6%), (36.8%) and (25.0%) respectively. The findings 

indicate that the WhatsApp app can support our society 

to broadly distribute and share information regarding 

agriculture and rural development (MCMC 2018 and 

Ramli et al., 2019). 

 

Constraints in farm-related use of mobile phone 

The results of the present review also report several 

restrictions on growers' use of mobile technology. Based 

on the survey results, growers recognized two major 
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constraints: "the difficulty of understanding knowledge 

via robocalls " and "constrained ability to use mobile 

phones (call only) (averages 4.02 and 4.12). The limited 

use of mobile phones shows that grower's basic 

information about mobile phone use is inadequate for 

making and receiving calls that are explained in the 

earlier portion. The results are consistent with other 

surveys that also show that digital illiteracy is the main 

constrain of mobile phone use by farmers (Mittal and 

Tripathi, 2010; Osabutey and Jin, 2016; Surabhi and 

Mamta, 2016 and Saroj et al., 2017). Presently, most 

agricultural information comes from resources such as 

websites, internet portals, mobile android applications, 

and e-magazines (Manjuprakash et al., 2016). 

Correspondingly, in Pakistan, different ICT-based 

farming information resources have been launched, such 

as network extension, ICT-facilitated community 

centers, Bakhabar Kissan (well-known growers), and 

UAF clinics to provide agriculture information for 

Pakistani growers (Jallo, 2016 and Jazz, 2018). These 

various resources of knowledge require Internet access 

and improved operational skills, and unfortunately, 

growers lack this information in the research area. 

Similarly, growers pointed out the problem of knowing 

through mobile phone automatic calls, because in certain 

cases, these pre-recorded information services based on 

voice calls could not meet the growers' information 

needs, and sometimes could not clarify thereby unclear 

information. There are similar reports in India 

(Shankaraiah and Swamy 2012; Baloch and Thapa 

2014). 

 

Advantages of mobile applications   

The inevitability and growing significance of agricultural 

offers provide many benefits. Growers have access to 

any type of information regarding crops, seeds, soil, 

rainfall, climate, and machinery anytime, anywhere 

(World Bank, 2011). The knowledge accessible is 

localized for added comfort and precision as needed. 

This material is regularly updated and delivered through 

various methods and application modules, and growers 

should not worry regarding obtaining information from 

other resources. The existing information is organized 

and well-organized, and cultivators do not need to waste 

time on retrieval and recommendation (Kirk et al., 

2011). Market connectivity has also been enhanced 

through the local presence and information of 

prospective buyers and sellers, as well as the 

opportunity to establish direct contacts. Product costs 

can be provided in actual time. Mobility can support 

growers build better storage facilities by modernizing 

inventory, tracking inventory, recording purchase needs, 

and fulfilling delivery commitments in an appropriate 

manner so that inventory makes the final customer 

while ensuring superiority (Kuek et al., 2011; Muto and 

Yamano, 2011; Lee and Bellemare, 2013). Besides, this 

facilitates purchasing and selling commodities locally 

and supports them in tracking their buying and selling 

needs. Growers can better understand their assets, track 

purchase orders, viewpoint bank statements, fully 

understand insurance details and targets, and effectively 

plan production (Baumuller, 2012). 

 

Disadvantages of mobile applications  

Although mobility has its advantages, it also has some 

disadvantages. Due to the diversity of languages, even 

the most excellent applications that do not help local 

languages require translation at all phases, which will 

boost dependencies and reduce suitability and 

popularity (Cantor, 2009; Aguero, 2009; Rashid et al., 

2009; Kuek et al., 2011 and Manimekalai 2013). 

Sometimes, due to network issues, data transfer speeds, 

legal restrictions, it may not be possible to obtain 

updates and complete information (Kirk 2011). 

Specialists may be needed to understand and translate 

the various complex functions to be performed on the 

farm, info, and videos in other languages (Baumuller 

2012). Growers in developing countries may not have 

enough capacity to provide and use applications that 

may be accused, and a large amount of the use of data 

has increased the burden of growers on the Internet 

(World Bank, 2011). 

 

Role of Research and Extension in Agricultural 

Modernization  

The research and extension department is an important 

source for the adoption and dissemination of any 

agricultural equipment among farmers. The requirement 

is extension employees ought to frequently intervene in 

growers' activities and play a key role in educating and 

distributing any type of knowledge and new technology. 

With fair use of cell phone, farmers have easy access to 

information about markets, weather, and other 

consulting services (World Bank 2003; Anderson and 

Feder, 2003; Acacia 2006; Ilahion, 2007; McNamara, 

2009; FAO, 2010; Aker, 2011; Qiang, 2011; FAOSTAT, 
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2016; Aker and Ksoll, 2016). According to mobile 

phones, cellular technology has totally changed the way 

growers exchange knowledge with each other and 

cooperate with cities, markets, and enables growers to 

extract important data for decision-making. 

 

The future role of mobile technology in agricultural 

development  

Currently, 95 percent of people globally live in areas 

covered by mobile networks, and by 2021, more than 90 

percent of modern phone subscribers are expected to be 

in developing countries. Preceding research on mobile 

phone development has often led to arguments that ICTs 

can promote rural development and poverty decline 

(Donner, 2008; Awuor et al., 2013; Duncombe and 

Heeks, 2002 and Richardson et al., 1998). It is pointed 

out that due to changes in agricultural technology, 

agricultural policies, environmental changes, and the 

advent of farming modernization, growers' information 

needs will change from time to time. Similarly, the 

surveyed literature highlights the rapid growth of 

mobile phones in emerging Asian developing nations 

and their crucial role in decreasing the price of 

knowledge search and boosting market productivity. 

In addition, the capabilities of mobile technology can 

bring new impetus to the agricultural sector. According 

to the fastest way out of poverty, at present is to own a 

cell phone. (Baye et al., 1999; Aker, 2008; Aker, 2011; 

Yunus, 2011; Chhachhar and Hassan, 2014), An example 

showing the widespread use of mobile communication 

technology in agriculture is "cell phones." It has been 

used to obtain knowledge on market rates, weather 

conditions, and several other phases (Pickernell et al., 

2004; Abraham, 2007; Silarszky, 2008 and Muto, 2009; 

Kumar and Karthikeyan, 2019). Though, relevant 

agencies should address issues such as lack of 

connectivity and poor service quality, particularly in 

rural parts, so that growers can appreciate the 

advantages of cell phones. Rural growers often confront 

information gaps in agricultural best methods. Cell 

phone services can help bridge the knowledge gap, 

thereby enhancing farming production. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Faced with extreme challenges in the process of 

transferring information to growers around the world. 

Cell phone-based consulting services have become an 

efficient alternative that changes the traditional method 

of extension knowledge exchange. Present research in 

this area focuses on analyzing mobile phone usage in 

agricultural modernization and rural development. The 

results report that most growers own a mobile phone, 

but they only use basic operating proficiencies for calls. 

Due to this inadequate ability of cell phones, growers 

cannot access knowledge from different Internet-based 

information suppliers such as android applications and 

Web portals. There is an urgent requirement to educate 

and train growers to understand how to use these 

accessible sources of knowledge to take advantage of the 

true capacity of cell phones. The present research also 

suggests that specialists in the field of electronic 

extension consider growers' digital literacy before 

starting ICT-based programs in such rural areas. 

In addition, a capacity-building plan is needed, which 

will result in acquiring the necessary skills to enhance 

the use of provided content. This shows a lack of 

awareness among growers of the sources of knowledge 

available and the attention of decision-makers to 

mainstream these programs. This can be achieved 

through advertising campaigns organized by relevant 

growers' departments, which is the main goal of these 

projects. On the contrary, it also shows the great 

capability of the private sector in providing services, and 

public sector organizations can learn from it. In this 

regard, public sector agencies and policymakers need to 

work hard to focus on these ICT-based initiatives, as this 

is a contemporary model of extension, and states cannot 

pay for the number of face-to-face methods of extension. 

In summary, it can be assumed that mobile applications 

play a vital role in the advancement of the rural 

population. Growers can obtain knowledge about 

agriculture through various apps. There are various 

applications, such as soil health card application, 

marketing application, m-Kishan, etc., which deliver the 

best material at the appropriate time to the farmers and 

other stakeholders. ICTs in developing nations are 

continually evolving in order to accommodate the 

diverse populations of doctors, educators, and 

agricultural scientists. Growers are one of the large 

communities worldwide, where their areas do not have 

facilities to improve products and income. Cell phones 

among growers are increasing, but there are still gaps 

among customers, growers, and businesses. Various 

projects on cell phone technology are necessary to be 

improved so that growers can easily connect with 

citizens to sell their commodities on the market. The 
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government and other relevant departments must also 

plan to link these growers and provide timely updates 

on seeds, markets, and weather, and deliver reasonable 

product prices. 
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