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ABSTRACT 

Mobile phone applications (apps) designed to assist smallholder farmers improve 

decision making have been revolutionizing the agriculture sector. These apps offer solutions to 

farmer information needs by providing weather information, crop market trends, pest and 

disease damage identification, and advice on pesticide and fertilizer use. They also facilitate 

interaction with fellow farmers, extension workers and other stakeholders in the value chain 

who are interested in information exchange. Much previous research has investigated the 

contribution of mobile apps to agricultural production. This study explored the agricultural 

mobile apps available in Myanmar, analyzed factors affecting their use and assessed the 

potential for farm-based decision support. Our findings indicate that when introducing mobile-

based tools, focus should be given to younger, more educated farmers growing more 

specialized crops. The main constraints to adopt agricultural apps are lack of access to 

smartphone and/or internet (63%) and lack of digital knowledge (20%). However, smallholder 

farmers in Myanmar were optimistic and positive towards agricultural apps for effective 

utilization. We also found that majority of the surveyed farmers were familiar with information 

received through Facebook groups. Incorporating useful information and functions from an 

agricultural mobile app to a Facebook Page could have a more useful and sustainable impact. 

 

Key words: mobile application; smallholder farmers; decision making; Myanmar 

 

 

 

1. INTRODUCTION 
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In agriculture, access to relevant and timely information remains crucial for farmers. 

Farmers’ access to up-to-date information such as weather, availability and market prices of 

farm inputs, and knowledge about innovative farm technologies can enhance farming 

productivity (Aldosari et al., 2017). With improvements in Information and Communication 

Technology (ICT), there is an increasing access to useful communication tools to help 

information delivery (Obong et al., 2018).  

ICT tools such as mobile phones, in particular, are now an important resource to 

distribute information with potential to reach many farmers across rural settings (Santosham 

and Lindsey, 2015). Baumüller (2015) found that mobile phones are useful in providing timely 

information as well as the ability to store the information when farmers are selling their 

produce.  Impacts on agricultural extension service delivery, including the amount, quality and 

speed of delivery, have improved significantly with mobile phone interventions (Fu and Akter, 

2016). The benefits to farmers have been through greater knowledge and awareness of new 

information about agricultural practices. Furuholt and Matotay (2011) found that better access 

to market information that came with the use of mobile phones led to increased opportunities 

and reduced risks for rural farmers. A study based on data from 81 countries by Lio and Liu 

(2006) suggested that overall agricultural productivity has increased with the use of modern 

ICTs, which includes mobile phones and the internet. They found that adoption levels and the 

returns in developed countries were higher than those for developing countries, suggesting that 

increased use of ICTs could boost agricultural productivity in developing countries. According 

to Sanga et al. (2016) mobile phones and agricultural mobile apps can resolve deficiencies in 

agricultural extension service delivery systems when expanding outreach to remote areas. 

This article is protected by copyright. All rights reserved.
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Various agricultural mobile applications (apps) have been developed to provide farmers 

with information on weather (including flood and drought warnings), daily crop market trends 

and prices, pest and disease identification and advice on fertilizer use (Gichamba and Lukandu, 

2012; Qiang et al., 2012; Romani et al., 2015; Woodill and Udell, 2012). Mobile apps are 

software programs that can operate on smartphones and tablets (Serrano et al., 2013). Daily 

weather updates and seasonal weather forecast are available to farmers through apps, which 

can help decisions about sowing, fertilizer and pesticide applications, and harvesting (Caine, 

2015). In this paper, the term “agricultural mobile apps” is used to describe any mobile-based 

app that targets the needs of the agricultural sector and its stakeholders. 

Mobile apps have become a preferred way of information dissemination compared to 

SMS texts with the widespread availability of smartphones (Kaske et al., 2018). In most cases, 

access to relevant information has a positive effect on farmers’ decision-making ability 

(Taragola and Lierde, 2010) and facilitates interaction with fellow farmers, extension workers 

and other actors through exchange of information (Narine et al., 2019). Agricultural mobile 

apps such as Agrowdata (USA), Agrivi (Europe), Cocoalink (Ghana), Green Way (Myanmar), 

and The Agronomist’s Diary (Russia) have been reported as useful to farmers (Meirmanova, 

2019). Prior to 2011 only a few apps were widespread and financially self-sustainable, and the 

support for agricultural development was limited (World Bank, 2011). A study by Costopoulou 

et al. (2016) observed that the supply of agricultural mobile apps is still in its infancy because 

they have low ratings in reviews, indicating that they do not meet agricultural stakeholders’ 

requirements. It has also been found that despite various initiatives for farm information and 

knowledge transfer using mobile apps, the outcomes are not satisfactory because of the poor 

This article is protected by copyright. All rights reserved.
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use of these apps (Barakabitze et al., 2017; Khan et al., 2010; Patel, 2016; Qiang et al., 2012). 

There is a need to explore the factors linked with the use of agricultural mobile apps.  

 

 

 

1.1 Agricultural mobile apps in Myanmar 

The agricultural sector in Myanmar plays a vital role in the country’s economy, 

contributing 38% of the country’s GDP, accounting for 25-30% of total export earnings and 

employing more than 60% of the labor force (World Bank, 2017). However, the agricultural 

extension services are weak and under resourced (Haggblade et al., 2013) and practice a 

“traditional extension approach” focusing on individual contacts mainly with “progressive 

farmers” who are generally resourceful and easiest to reach. Many other smallholder farmers 

have limited and inadequate information about improved technology such as good quality seeds 

and fertilizers, crop management and farming techniques (Cho, 2013; Oo and Ando, 2012; Win 

et al., 2018).  

In Myanmar, smallholder farmers dominate the agricultural sector with 80% of the 

farmers each owning less than 5 ha of land (Kyaw et al., 2018). For the purpose of this study, 

the term “smallholder farmers” is used for farmers who not only possess relatively small plots 

of land but are generally less well-resourced than commercial-scale farmers, practice farming 

as a main livelihood activity, depend mainly on family labor and/or may hire workers, and are 

often vulnerable in the supply chain (Ethical Trading Initiative, 2005). Hence, it is important 

This article is protected by copyright. All rights reserved.
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that these smallholder farmers have easy access to information in a timely manner to improve 

their productivity.  

Mobile phone usage in developing countries, such as Myanmar, is also expanding at a 

rapid pace. According to Telenor (2018), Myanmar was one of the world’s fourth fastest 

growing telecommunication markets with mobile phone ownership estimated to be 80% of the 

total population. Internet used has also increased from 1% in 2001 to more than 30% in 2018 

(McLaughlin, 2018). This provides opportunities for smallholder farmers in using mobile 

phones to obtain information in support of farm decision making and rural development 

(Chhachhar and Hassan, 2013). There are five agricultural mobile apps currently available in 

Myanmar.  

The Green Way Agri-Livestock App is an agricultural and livestock app designed for 

use by farmers and others in the agricultural sector. The app includes information on farming 

practices, livestock management techniques, weather forecasts, daily crop market trends and 

prices, and contains a question and answer section where agricultural technicians can provide 

farmers with effective solutions to farmers’ problems. The app creates linkages between 

farmers, agronomists and Department of Agriculture (DoA) extension officers to provide 

information for more than 60 crops. However, the app can only be used where internet 

connection is accessible. According to the official Greenway app website 

(http://www.en.greenwaymyanmar.org/) there were 100,588 active farmer users in 2019, of 

which 17% were women farmers and there were 2,873 technicians.  

The Ooredoo Site Pyo has been developed by Ooredoo, one of the leading mobile 

operators in Myanmar (Ling et al., 2015). In March 2016, Ooredoo launched an agricultural 

This article is protected by copyright. All rights reserved.
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smartphone app called Site Pyo, meaning “Cultivation” (GSMA, 2017) providing valuable 

information for Myanmar farmers about increasing crop yields. Ooredoo Site Pyo app is free 

to download and does not require internet connection, making it attractive to farmers and other 

users. It provides information on seed quality control, land preparation, fertilizer and water 

management, weed control, pests and diseases guidance, and harvesting and storage. It also 

provides weekly weather forecasts and sends out emergency alerts. The app is designed to be 

used in both Myanmar and English languages. According to a case study conducted by GSMA 

(2017), among farmers using the app 81% reported at least one type of on-farm decision 

changed, 64% changed pest and disease control practices and 31% changed harvesting or post-

harvest practices. In their study, 44% of users reported the mobile phone as one of the main 

sources of information leading to changes in farm practices. However, there were no significant 

effects of the Site Pyo app on productivity or income levels. The app is only available for use 

with Ooredoo SIM card, which was a promotional strategy of the mobile operator. 

The Golden Paddy app, also known as “Shwe Thee Nhan” in Myanmar, is a free web 

and mobile app developed by Impact Terra, an agricultural technology social enterprise which 

provides digital services to farmers (www.impactterra.com/golden-paddy). Like other 

agricultural apps, it provides weather forecasts and best farming practices with recent 

agricultural news. It also provides information on input and product prices and information 

about sellers and financial institutions. The service can be used offline and some aspects are 

offered through messages which direct to other functionalities.   

The Htwet Toe app is another mobile app providing agricultural information to farmers. 

Htwet Toe means “higher yield” and is designed to help farmers increase their productivity and 

This article is protected by copyright. All rights reserved.
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improve crop quality. It was developed by Village Link where a leading Myanmar agricultural 

cooperative, Myanma Awba Group, is a major stakeholder. Myanma Awba is also a well-

known distributor of fertilizers and seeds throughout the country (Stads and Kam, 2007). Like 

the Green Way app, this app serves as a platform to connect with agricultural professionals, to 

ask questions and upload pictures through a live chat function. The app has been funded by the 

Dutch government to include more features such as yield predictions, seasonal weather 

forecasts and site-specific recommendations to support farmer decision making (Awba, 2018).  

The Plant Protection (PP) mobile app has been developed by the Plant Protection 

Division of the Myanmar DoA. The app provides information specific to pest and disease 

management to promote the effective and safe use of pesticides on agricultural products. It 

contains information on integrated pest management for 25 crops, 187 insects and pests, 137 

plant diseases, 30 different weed types and 12 rodents, as well as other useful information on 

different pesticides and use (www.ppdmyanmar.org/how-to-use-plant-protection-pp-mobile-

application/). 

All the apps require Android mobile phones and most of them require access to the 

internet which can incur some cost for the farmers, although the cost of downloading the app 

is free. The long-term sustainability of the apps can also be an issue as most of the apps are 

funded by individual projects. A list of the features in these apps is provided in Appendix Table 

A1. Features available in the agricultural mobile apps in Myanmar are summarized in Figure 

1. The main uses are provision of information and means of communication for farmers with 

other interested parties.  

This article is protected by copyright. All rights reserved.
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Apart from apps designed to provide agricultural information, social media platforms 

such as Facebook have become very popular among participants in the agricultural value chain 

(farmers, input suppliers, retailers, and agricultural extension staff) as a place to interact and 

discuss agricultural and farming topics. For example, Myanma Awba, the largest manufacturer 

and distributor of agricultural technology such as fertilizers and seeds in Myanmar, hosts 

weekly discussions related to crop fertilizer management among Myanmar farmers. Currently 

the Myanma Awba Page has over 1.5M Facebook followers and has become an interactive 

forum for lively debates, solving farming related issues as well as a platform for exchanging 

knowledge and networking among industry stakeholders and farmers.  

 

1.2 Research Objective  

Studies focusing on mobile phone applications and use in agriculture have been 

undertaken in many countries (Aker and Fafchamps, 2013; Aldosari et al., 2017; Brugger, 

2011; Costopoulou et al., 2016; Meirmanova, 2019; Misaki et al., 2018; Patel, 2016; Qiang et 

al., 2012). However, in Myanmar very little literature relates to perceptions and use of ICTs 

and no study has considered factors related to the use and adoption of mobile apps in the 

Myanmar agricultural sector. Given the low uptake of decision support tools/apps by farmers 

throughout the world (Kerr, 2004; McCown, 2002), this paper provides valuable context for 

discussing farmer perceptions and what factors need to be considered in developing and scaling 

up mobile applications. The present study considered the following research objectives: 

1. Assess the smallholder farmers’ use and perception of these agricultural mobile apps; 

and 
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2. Identify the socio-economic characteristics affecting the use of agricultural mobile apps 

by smallholder farmers in Myanmar. 

 

1.3 Research Hypothesis  

In this study, we hypothesized that; 

1) Socio-economic factors are important for the use of agricultural mobile apps; and  

2) Different socio-economic factors may have a causal relationship with the use of 

agricultural mobile apps.  

The hypotheses were anchored around the key research questions of the socio-economic 

characteristics of smallholder farmers in Myanmar and how they influence the use of 

agricultural mobile apps. 

The paper is structured as follows. In Section 2 we describe the methods of the study 

including the study area, data collection process, empirical modelling used for measuring the 

determinants of agricultural mobile apps and the explanatory variables used in the model. 

Section 3 presents the results and discussion followed by conclusions and recommendations in 

Section 4 and implications of research in Section 5.   

 

2. METHODS 

2.1 Study Area 

The study area was the southern margin of the Central Dry Zone and Upper Bago 

Region of central Myanmar. This study was part of a project (ACIAR, 2016) assessing soil and 

crop fertility management for cereal crops with objectives to study smallholder fertilizer 

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 12 

decisions and investigate the use of decision support tools to improve household incomes and 

local food security of small-scale farmers and their families. Project field trial sites were 

established in the Townships of Tatkon, Zeyarthiri and Taungoo (Figure 2). The present study 

was focused on the population of smallholders in these Townships surrounding the trial sites. 

 

2.2 Data Collection  

A household survey was conducted by interviewing 600 farmers from May to July 2018 

in the Townships of  Tatkon, Zeyarthiri and Taungoo in the Central Dry Zone of Myanmar 

Farquharson et al. (2019). A stratified systematic sampling technique (Cochran 1977) was used 

to randomly select the farmers across these Townships. Grids of 1000m x 1000m surrounding 

each trial site were overlaid within each Township. The purpose of the grid was to generate 

villages that would provide diverse contextual settings. Ten villages that fell within each grid 

and containing the highest population of farmers were selected from each township (total 30 

villages). A ratio of 8:2 for male and female farmers were selected based on the male: female 

population ratio in the study area to investigate gender differences in access to mobile 

technology (Table 1). 

Village farmer population lists were obtained from each Village Leader, who was 

consulted prior to the survey interviews. The first farmer to be interviewed was randomly 

selected to reduce the bias of household selection. If the farmer was not available at the time 

of the interview, or declined to participate, the next farmer on the list was selected. The selected 

farmers were contacted a day in advance and notified of the estimated time and place of the 
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interview, which was either at the chief farmer’s house or at Knowledge Transfer Centers. The 

criteria for respondent farmers included farmers who: 

• Were the head of the household or household member who led the farm work; 

• Were actively cultivating land either as a landowner or land tenant; and 

• Expressed availability and willingness to participate in the survey. 

A survey questionnaire was developed and structured to understand farmers’ 

perceptions of agricultural mobile apps in aiding farm decision making and information 

sharing. Questions related to household demographics, farmland area, crop areas and types, 

information of farmers’ access to mobile phones (smartphones), utilization and challenges.  

This was transcribed into the CommCare® mobile data collection app (Dimagi 2017; Ziegler 

2017). Four agricultural graduates from Yezin Agricultural University (YAU) were hired as 

casual workers. They were trained and given access to the questionnaire for data collection.  

A pilot survey (Lancaster et al. 2004) was conducted to test the flow and format of the 

questionnaire. Information on mobile use, knowledge and decisions were collected. GPS 

coordinates were recorded allowing measurement of the distance from individual farmer fields 

to the nearest market. Distance to market through the local road network was determined using 

the ‘Distance to Nearest Hub’ network analysis function in QGIS 2.18 (http://www.qgis.org). 

Nominal centers of farmer field polygons were the source points and destinations were the 

locations of the respective local markets in each Township. Farmer fields and market locations 

were connected by a road layer shapefile obtained from OpenStreetMap 

(https://www.openstreetmap.org) which was verified and corrected with reference to the 

researcher’s ground knowledge and Google Earth images prior to the network analysis. 
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2.3 Empirical modelling of factors affecting the adoption of agricultural mobile apps  

 Binary and Multinomial Choice Models have been used to measure the adoption of 

technologies among farming communities (Khan et al., 2020; Mittal et al., 2010; Rahman and 

Fadol, 2013). In this study, the Probit regression model (Greene, 2003) was employed to 

consider factors relating to adoption of agricultural mobile apps. The dependent variable was 

binary, taking on values of zero or one if the farmer had not or had adopted a mobile phone 

app (Aldrich and Nelson, 1984). Previous studies have used Probit models to distinguish the 

factors influencing the decisions to adopt new technology (Adesina, 1996; Makokha et al., 

2001). The Probit model is a statistical probability model having two categories in the 

dependent variable and  based on the cumulative normal probability distribution (Liao, 1994). 

Based on Hübler and Hartje (2016) and Ma et al (2018), the decision to access smartphones 

and use of agricultural mobile app was modelled using a random utility framework as specified 

in models explaining smartphones and mobile phone apps. In this study, we assigned a 

numerical value 1 if the farmer was a user of any of the agricultural mobile apps, otherwise a 

value 0 was assigned. 

Let 𝐴𝐴𝑖𝑖 denote the difference between the utility from using an agricultural mobile app 

(𝐴𝐴𝑖𝑖𝑖𝑖) and the utility from not using (𝐴𝐴𝑖𝑖𝑖𝑖) such that an individual i will choose to use the mobile 

app if  𝐴𝐴𝑖𝑖∗ = 𝐴𝐴𝑖𝑖𝑖𝑖 − 𝐴𝐴𝑖𝑖𝑖𝑖 > 0. Since the utilities cannot be observed directly, they are expressed 

as a function of observable components in the latent variable model below.  

 

𝐴𝐴𝑖𝑖∗=β𝑍𝑍𝑖𝑖+µ𝑖𝑖 with 𝐴𝐴𝑖𝑖∗ = 1 if 𝐴𝐴𝑖𝑖∗ > 0, 0 otherwise, 
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where 𝐴𝐴𝑖𝑖 is dummy variable for app use (1 for users, 0 for non-users); β is a vector of 

parameters to be estimated;  𝑍𝑍𝑖𝑖 is a vector of exogenous explanatory variables; and µ𝑖𝑖 is the 

random error term, which is assumed to be normally distributed with a zero mean.  

 

2.3.1 Description of explanatory variables used in the model 

Factors influencing the use and adoption of mobile phones for agricultural information 

dissemination have been widely studied (Aldosari et al., 2017; Khan et al., 2020; Obong et al., 

2018). In the absence of significant studies directly looking into the factors affecting mobile 

apps, we used mobile phones as a proxy to use apps. Socio-economic factors such as age, level 

of education and income were found to be crucial in adopting mobile phones for farm 

information (Dissanayeke and Wanigasundera, 2017; Mittal et al., 2010). Farmers of different 

age groups use a mobile phone to share and access various types of agricultural information, 

but this trend is more prevalent among younger farmers, most of whom are more educated 

(Rahman and Fadol, 2013). Jain and Hundal (2007) reported that the age group for highest use 

of mobile phones was 20 - 40 years and Richardson et al. (2000) found that people under 30 

years of age were able to access wider services and functions of mobile phones. Islam and 

Grönlund (2011) observed that people with no formal literacy were still able to perform basic 

operations with phones and gain access to mobile interfaces by using signs and symbols on the 

phone. Nyamba and Mlozi (2012) found that the education level of farmers had no influence 

on the use of mobile phones for communication of agricultural information. On the other hand, 

Hartje (2017) and Ma et al. (2018) argued that education level contributed to mobile phone use 
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as some functions with mobile phones and apps require a certain level of education or literacy 

for effective and efficient utilization. Income level influenced usage rate and access to 

information (Kalba, 2008). Similarly, Cole and Fernando (2012) revealed a positive relation 

between the benefits of mobile applications with wealth and education level of farmers. 

Blumenstock and Eagle (2010) found that mobile phone users are considerably wealthier, better 

educated, and more predominantly male than the general population. Farmers producing 

perishable products such as banana in rural areas were found to benefit from the mobile phone 

expansion compared to farmers closer to markets (Muto and Yamano, 2009).  

Considering the literature (Hartje, 2017; Ma et al., 2018; Mittal et al., 2010), the 

availability of data and the context of the study, eight explanatory variables were selected for 

the current research (Table 2). These variables were age, education, gender, wealth indicating 

variables (crop income, off-farm income, degree of mechanization, and number of crops) and 

distance of field to market. The dependent variable was assumed to be directly influenced by 

the independent variables, either positively or negatively. The a priori expectations of how 

each explanatory variable might influence the use of agricultural mobile apps are shown in 

Table 3. 

 

3. RESULTS AND DISCUSSIONS  

3.1 Socio-demographic characteristics of respondents 

The average values of the key variables used in the analysis are shown in Table 4. The 

mean age of farmers was 50 years which shows that most belonged to the middle and older 

aged groups. This was consistent with the findings from Harper et al. (2017), who reported the 
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ageing of Myanmar’s farmer population and raised concerns over decline in young farmers, 

availability of labor and the sustainability of farming with an older farming population. Most 

of the farmers had only primary level education, the mean period of schooling was five years. 

Regarding income, average total crop income per season was USD 277 and average total off-

farm income per month was USD 253. Off-farm activities include working for private or public 

firms, casual work, trading, transport business and owning a shop. The number of crops grown 

per household varied from a single crop up to a maximum of nine crops. With respect to 

mechanization, on average farmers owned two types of farming machinery such as sprayers 

and water pumps. Average distance from field to market was 11 kilometers.   

 

3.2 Mobile phone ownership 

Mobile phone ownership in the study area was high, 71% of farmers in the study area 

owned a mobile phone. Many farmers were also keeping up to date with technology, with 62% 

owning smartphones. Smartphones are defined here as mobile phones with internet access, as 

distinct from older (basic) mobile phones without internet access (Chang et al., 2009). 

However, the use of internet among the surveyed farmers remain relatively low at 38%. A 

higher proportion of male farmers were using mobile internet (41%) compared to female 

farmers (26%). The GSMA (2018) report also suggested that although there is an increase in 

the number of women owning mobile phones over the past few years, a significant gender gap 

remains in the usage of transformational services such as mobile internet. These results are 

given in Appendix Table A2. Among the farmers who use internet, 75% rated the internet 

connectivity as “good” in the study areas (Appendix Table A3). 
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3.3 Farmer perceptions on use of agricultural mobile apps for farm decision making   

 Farmer perceptions towards technology have a strong influence on adoption behavior 

(Meijer et al., 2015). Of the 600 farmers interviewed, only 22% were aware of agricultural 

mobile apps which could assist in farm decision making and 21% of farmers used them (Table 

5). However, 73% of farmers responded that they are keen to follow the recommendations from 

mobile apps.  

Among the farmers already using agricultural mobile apps, 85% stated that the mobile 

apps were useful and 70% would highly recommend other farmers to use apps, as additional 

information is useful for farm decision making. One farmer mentioned that mobile phones are 

very handy to receive market information easily and he no longer needed to travel to market 

for price information. Aker (2008) found that mobile phones reduced price dispersion across 

markets and lowered the variation in intra-annual price. Another farmer reported the 

importance of weather apps in forecasting weather to improve decisions on cultivation, 

harvesting and other management practices. Among the farmers who have not used any 

agricultural mobile apps, 60% would like to use the apps if there is good internet connectivity.  

A majority of farmers (54%) were familiar with information received through Facebook 

groups while the remainder were aware of mobile apps such as Green Way (10%), Ooredoo 

Site Pyo (13%), Golden Paddy (14%) and others (Htwet Toe, PP 36%) (Appendix Table A4). 

Farmers considered “Facebook” as an agricultural mobile app where they can obtain 

agricultural information. Whitten-Woodring et al. (2020) reported that Facebook has the 

potential to influence decisions and has become a primary source of news in Myanmar. In 

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 19 

Myanmar, Facebook is also used as a search engine and has become an essential app on every 

phone, with many people using it on a daily basis (Leong, 2017). The Myanma Awba Facebook 

Page has over 1.5M followers and has become an interactive platform for exchanging 

knowledge and sharing information among farmers and stakeholders. Meirmanova (2019) 

described the Green Way app as a game-changer among agricultural apps in Myanmar for 

providing various up-to-date information to farmers including weather and climate change, 

crop prices and fertilizer/pesticide advice. 

Although most farmers stated that mobile apps are useful, the intensity of mobile apps 

usage varied among farmers. From the study, 56% of the farmers used apps once a month, 20% 

only once a week, 19% every day and the remaining 6% rarely used the app (Appendix Table 

A5). Farmers attitude towards mobile applications were also addressed using a five-point scale 

(1=highly unfavorable, 5=highly favorable) (Albaum, 1997; Boone and Boone, 2012). The 

overall attitude towards mobile apps in the study area was positive with 56% being favorable 

towards apps as a means of obtaining information to improve farm decision making. 

 

3.4 Constraints to adopt agricultural mobile phone apps  

Of those respondents not keen to use apps, the main constraints included not having 

access to smartphone and/or internet (63%), lack of digital knowledge (20%), not interested 

(10%), money (4%) and age (3%) (Appendix Table A6). The cost of internet connection in 

Myanmar is US$1 per GB, and the daily minimum wage is US$3.60 per hour. One farmer 

reported that “mobile apps are only useful when the person knows how to use it otherwise it 

takes up extra space in the phone”. Farmers mentioned that training would be beneficial to 
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effectively utilize the apps. Regarding issues in using the apps, lack of images, poor lighting 

when reading information on small screens especially in bright field conditions, and apps 

providing too many recommendations with the lack of site-specific information were 

mentioned by most farmers.  

 

3.5 Determinants of agricultural mobile app use 

A Probit model was tested to determine the factors associated with agricultural mobile 

app use. The estimated parameters and the marginal effects of the Probit model for app use are 

presented in Table 6 and more detail is provided in Appendix Tables A7 and A8. The marginal 

effects refers to the average individual (Leeper, 2018). The likelihood ratio test with the chi-

square value of 118 with 8 degrees of freedom and an associated p-value of less than 0.001 

indicates the model is said to fit the data significantly better than the more restrictive intercept 

only model. The factors which were positively significant for farmers’ use of agricultural 

mobile apps included education level and degree of mechanization, while farmers’ age, number 

of crops and market distance were negatively significant (Table 6).  

 

Age: Age is an important factor affecting behavior and decision making. The age of a farmer 

represents knowledge and experience in the field (Harper et al., 2017). From these results, 

farmer age was highly significant in relation to the use of agricultural mobile apps. The negative 

value of the coefficient indicates a decrease in use of agricultural mobile apps with the increase 

in age of the farmer. The marginal effect suggests that older farmers have a lesser tendency 

(1.9% times) of using agricultural mobile apps compared to younger farmers (Ma et al., 2018). 
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Roy et al. (2018) suggested that older farmers tend to follow traditional knowledge and beliefs 

and do not rely on new ICTs. These results are consistent with Khan et al. (2020) and Rose et 

al. (2016) who also found a negative relationship between age and use of mobile tools.  

 

Education: Many studies have reported that the education level of farmers plays an important 

role in the use of ICTs such as mobile phones (Hartje, 2017; Ma et al., 2018). The positive and 

statistically significant coefficient of the education variable was expected and this study 

indicates that marginally better educated farmers are 3.98% times more likely to use 

agricultural mobile apps. Islam and Grönlund (2011) observed that people with no formal 

literacy are still able to perform basic operations with phones such as calling, whereas in the 

case of agricultural mobile apps, where more functions are available, higher literacy is 

necessary. From this result, it can be concluded that better-educated individuals may be more 

knowledgeable and better skilled and, hence, more likely to adopt this type of ICT. 

 

Gender: There was no significance difference in gender on the use of agricultural mobile apps, 

as the mobile phone use among female farmers has been increasing. The stereotypical view of 

women having a negative attitude towards technology use has changed across time (Buccheri 

et al., 2011). Sainz et al. (2016) also stated that males did not show a more positive attitude 

towards technology use than females. 

 

Crop income and off-farm income: There were no significant effects for agricultural mobile 

app used associated with crop income or off-farm income. This is mainly because farmers 
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already own a phone and most agricultural mobile apps are free to download. In Myanmar, 

“Zapya” app which is a free peer-to-peer file sharing app via Bluetooth, is widely used for app 

distribution and installation (Said et al., 2018). However, it can be argued some agricultural 

mobile apps require the use of internet and affordability can be an issue. 

Number of crops: The negative significance for number of crops indicates that more specialized 

farmers tends to use agricultural mobile apps. Apps focusing on a single crop that are simple 

and easy to use are known to attract more users  (Mir and Quadri, 2009; Rose et al., 2016). 

Hence it is better for apps to start simple and focused by specializing in fewer crops than to 

commence with complex services providing recommendations for many crops. 

 

Degree of mechanization: The degree of mechanization has a positive and significant effect 

suggesting that better mechanized farmers are 3.6% more likely to use agricultural mobile apps. 

  

Distance: Market distance was found to be negatively significant suggesting that farmers 

further away from markets are less likely to use apps. The distance to the market can also be 

regarded as a proxy for the strength of internet connection as broadband coverage is mainly 

available in public locations.  

 

4. CONCLUSIONS AND RECOMMENDATIONS 

Access to quick and reliable information will help improve farm decisions. Agricultural 

mobile apps can convey necessary information to farmers in a timely manner. However, low 

uptake by farmers has been a challenge. In our study, we found that only 21% of the farmers 
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were currently using agricultural mobile apps with a majority (56%) only opening them once 

a month. The main reasons for such low use of mobile apps for farm decision making were 

lack of awareness and knowledge, along with the high cost of internet. However, farmers are 

optimistic about agricultural mobile apps with over 70% of the farmers willing to use them. 

The positive attitude towards agricultural mobile apps and negative usage level of most 

respondents in the study seems a challenge in introducing mobile-based agricultural support 

tools.  

On the other hand, we found that a majority of surveyed farmers (54%) were familiar 

with information received through Facebook groups. Since Facebook has established trust and 

the majority of the smallholder farmers are using it, incorporating useful information and 

functions from an agricultural mobile app to a Facebook Page would have a more useful and 

sustainable impact, at the same time eliminating the issues such as lack of awareness, lack of 

use, and long term servicing and sustainability.  

Specific policies are possible to improve accessibility and affordability of internet 

regardless of socio-economic status and expanding broadband coverage with targeted public 

sector support. Mobile operators in Myanmar have rolled out packages such as “Myanmar’s 

Cheapest Facebook Pack”, “Unlimited Facebook”, “Social Pack Promo” which provide access 

to apps such as Facebook at a relatively low cost. Hence, delivering agricultural information 

through Facebook can also solve the constraint of expensive internet. In addition, a Facebook 

app would be available in local language and therefore reach a greater number of people.  

In order to analyze the socioeconomic factors, we employed the binary Probit model to 

a large set of survey data. Our empirical results demonstrated that socio-economic factors such 
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as age (negatively), education (positively), degree of mechanization (positively), number of 

crops (negatively) and market distance (negatively) were found to affect the use of agricultural 

mobile apps. Hence, it is suggested that when introducing mobile-based agricultural support 

tools, focus should be given to younger, educated farmers with more specialized crops as early 

adopters. Education appears to be a barrier to large scale adoption of apps by farmers as most 

of these farmers only have primary level education. There is a higher proportion of female 

farmers without any formal education compared to males. Literacy intervention programs and 

training to ensure that more women farmers are literate and to provide digital skills for adapting 

and utilizing ICT remain important. Studies on farm typology can be useful to further 

distinguish specific farmer groups to target training and participation in the use as such group 

will have better possibilities and potential for adoption than others. 

However, these empirical results reported should be considered in the light of some 

limitations in the explanatory variables used and including mobile phone use-related attributes 

(skills of using mobile phone, digital literacy, duration of phone ownership) would be useful. 

Moreover, the scope of the study is limited to smallholder farmers and the results may not apply 

to large scale commercial farmers.  

 

5. IMPLICATIONS FOR RESEARCH 

This study provides valuable context for discussion of important factors needing to be 

considered in developing and scaling up agricultural mobile apps to assist farmers with day-to-

day farm decisions. This information is important as many agricultural mobile apps have been 

developed to date and are continuing to be developed for decision support to farmers, when 
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these apps are not widely being utilized by farmers. The study suggests although the current 

usage remains low, farmers in Myanmar have a positive attitude towards agricultural mobile 

apps to obtain information. When introducing agricultural mobile apps younger, more educated 

farmers growing more specialized crops should be targeted. Having reviewed the existing 

agricultural mobile apps and the information system platforms in Myanmar, we found that 

Facebook was widely used by farmers. Incorporating features and functions into existing social 

media platform such as Facebook should be promoted and encouraged as it may have a more 

useful and sustainable impact compared to setting up new mobile apps and DSTs which may 

not last long without a 3rd party input to maintain the app. We expect that our study results will 

benefit international, private and public sector organizations in developing and scaling up 

agricultural mobile apps to be effectively utilized by farmers.  

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 26 

REFERENCE 

 
 
ACIAR. (2016). Management of nutrients for improved profitability and sustainability of 

crop production in Central Myanmar. Retrieved from 
https://www.aciar.gov.au/project/SMCN-2014-044 

Adesina, A. A. (1996). Factors affecting the adoption of fertilizers by rice farmers in Côte 
d'Ivoire. Nutrient Cycling in Agroecosystems, 46(1), 29-39.  

Aker, J. C. (2008). Does digital divide or provide? The impacts of cell phones on grain 
markets in Niger. Working Paper 154. New York: Center for Global Development.  

Aker, J. C., and Fafchamps, M. (2013). Mobile phone coverage and producer markets: 
Evidence from West Africa. CSAE Working Paper, WPS/2013-09.  

Albaum, G. (1997). Albaum, G. (1997). The Likert scale revisited. Market Research Society 
Journal, 39(2), 1-21.  

Aldosari, F. O., Al-Sakran, M. S., Alkhubizi, H. F. N., and Muddassir, M. (2017). Use of cell 
phones by the farmers as an extension tool to practice sustainable agriculture and 
achieve food security in the Kingdom of Saudi Arabia. Journal of Experimental 
Biology and Agricultural Sciences, 5, 91-98.  

Aldrich, J. H., and Nelson, F. D. (1984). Linear probability, Logit, and Probit models. 
Newbury Park, Calif, USA: Sage Publications. 

Awba. (2018). Farmers now empowered with new agri-mobile app Htwet Toe. Retrieved 
from https://awba-group.com/farmers-empowered-with-new-agri-mobile-app-htwet-
toe/ 

Barakabitze, A. A., Fue, K. G., and Sanga, C. A. (2017). The use of participatory approaches 
in developing ICT-based systems for disseminating agricultural knowledge and 
ifnormation for farmers in developing countries: The case in Tanzania. The Electronic 
Journal of Information Systems in Developing Countries, 78(8), 1-23.  

Baumüller, H. (2015). Assessing the role of mobile phones in offering price information and 
market linkages: The case of M-farm in Kenya. The Electronic Journal of Information 
Systems in Developing Countries 68(6), 1-16.  

Blumenstock, J., and Eagle, N. (2010). Mobile divides: Gender, socioeconomic status, and 
mobile phone use in Rwanda. Paper presented at the 4th ACM/IEEE International 
Conference on Information and Communication Technologies and Development, 
London, United Kingdom. 

Boone, H. N., and Boone, D. A. (2012). Analyzing likert data. Journal of Extension, 50(2), 1-
5.  

Brugger, F. (2011). Mobile applications in agriculture. Retrieved from Basel, Switzerland: 
https:/www.gsma.commobilefordevelopment/wp-
content/uploads2011/12Syngenta_Report_on_mAgriculture_abridged_web_version.p
df 

Buccheri, G., Gürber, N. A., and Brühwiler, C. (2011). The impact of gender on interest in 
science topics and the choice of scientific and technical vocations. International 
Journal of Science Education, 33, 159-178.  

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.aciar.gov.au/project/SMCN-2014-044
https://awba-group.com/farmers-empowered-with-new-agri-mobile-app-htwet-toe/
https://awba-group.com/farmers-empowered-with-new-agri-mobile-app-htwet-toe/
file://172.24.191.41/data1/Journals/Wiley_Automation/CHORUS/IN/ISD2_12159/FPP/isd-ra--0591-20201008064817/doc/www.gsma.commobilefordevelopment/wp-content/uploads2011/12Syngenta_Report_on_mAgriculture_abridged_web_version.pdf
file://172.24.191.41/data1/Journals/Wiley_Automation/CHORUS/IN/ISD2_12159/FPP/isd-ra--0591-20201008064817/doc/www.gsma.commobilefordevelopment/wp-content/uploads2011/12Syngenta_Report_on_mAgriculture_abridged_web_version.pdf
file://172.24.191.41/data1/Journals/Wiley_Automation/CHORUS/IN/ISD2_12159/FPP/isd-ra--0591-20201008064817/doc/www.gsma.commobilefordevelopment/wp-content/uploads2011/12Syngenta_Report_on_mAgriculture_abridged_web_version.pdf


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 27 

Caine, A., Dorward, P., Clarkson, G., Evans, N., Canales, C., Stern, D., & Stern, R. . (2015). 
Mobile applications for weather and climate information: their use and potential for 
smallholder farmers. Retrieved from 
https://cgspace.cgiar.org/bitstream/handle/10568/69496/CCAFSwp150.pdf?sequence
=1&isAllowed=y 

Chang, Y. F., Chen, C. S., and Zhou, H. (2009). Smart phone for mobile commerce. 
Computer Standards & Interfaces, 31(4), 740-747.  

Chhachhar, A. R., and Hassan, M. S. H. (2013). The use of mobile phone among farmers for 
agricultural development. International Journal of Scientific Research, 2(6), 95-98.  

Cho, K. M. (2013). Background paper no. 5 current situation and future opportunities 
inagricultural education, research and extension in Myanmar. Michigan 
StateUniversity, USA, and Myanmar Development Resource Institute - Centre 
forEconomic and Social Development (MDRI-CESD). Retrieved from 
https://www.burmalibrary.org/docs22/Ref_Doc_Background_Paper_5_Current_Situat
ion_and_Future_Opportunities_Mar2013.pdf 

Cole, S. A., and Fernando, N. A. (2012). The value of advice: Evidence from mobile phone-
based agricultural extension. . Retrieved from Harvard Business School Working 
Paper  http://nrs.harvard.edu/urn-3:HUL.InstRepos:10007889 

Costopoulou, C., Ntaliani, M., and Karetsos, S. (2016). Studying mobile apps for agriculture. 
Journal of Mobile Computing & Application 3(6), 44-99.  

Dissanayeke, U., and Wanigasundera, W. A. D. P. (2017). Mobile Based Information 
Communication Interactions among Major Agriculture Stakeholders: Sri Lankan 
Experience. The Electronic Journal of Information Systems in Developing Countries, 
60(1), 1-12.  

Ethical Trading Initiative. (2005). Smallholder guidelines: Recommendations for working 
with smallholders. Retrieved from 
https://www.ethicaltrade.org/sites/default/files/shared_resources/eti_smallholder_guid
elines_english.pdf 

Farquharson, R. J., Ramilan, T., Thar, S.P., Eldridge, S.M., Than, S.M., Li, Y., Chen, D., 
Weatherley, A., and Willett, I. (2019). Nitrogen fertility management by smallholder 
farmers in Myanmar: current practices and further opportunities. Paper presented at 
the 63rd Annual Conference of the Australian Agricultural & Resource Economics 
Society Inc., Melbourne, 12-15 February.  

Fu, X., and Akter, S. (2016). The impact of mobile phone technology on agricultural 
extension services delivery: Evidence from India. The Journal of Development 
Studies, 52(11), 1561-1576.  

Furuholt, B., and Matotay, E. (2011). The developmental contribution from mobile phones 
across the agricultural value chain in rural Africa. The Electronic Journal of 
Information Systems in Developing Countries, 48(7), 1-16.  

Gichamba, A., and Lukandu, I. A. (2012). A model for designing M-agriculture applications 
for dairy farming. The African Journal of Information Systems, 4(4), 120-136.  

Greene, W. H. (2003). Econometric analysis. India: Pearson Education. 
GSMA. (2017). Site Pyo: A weather and agriculture app by Ooredoo Myanmar. Retrieved 

from https://www.gsma.com/mobilefordevelopment/wp-

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://cgspace.cgiar.org/bitstream/handle/10568/69496/CCAFSwp150.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/69496/CCAFSwp150.pdf?sequence=1&isAllowed=y
https://www.burmalibrary.org/docs22/Ref_Doc_Background_Paper_5_Current_Situation_and_Future_Opportunities_Mar2013.pdf
https://www.burmalibrary.org/docs22/Ref_Doc_Background_Paper_5_Current_Situation_and_Future_Opportunities_Mar2013.pdf
http://nrs.harvard.edu/urn-3:HUL.InstRepos:10007889
https://www.ethicaltrade.org/sites/default/files/shared_resources/eti_smallholder_guidelines_english.pdf
https://www.ethicaltrade.org/sites/default/files/shared_resources/eti_smallholder_guidelines_english.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2017/07/Site-Pyo-A-weather-and-agriculture-app-by-Ooredoo-Myanmar.pdf


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 28 

content/uploads/2017/07/Site-Pyo-A-weather-and-agriculture-app-by-Ooredoo-
Myanmar.pdf 

Haggblade, S., Boughton, D., Denning, G., Kloeppinger-Todd, R., Cho, K. M., Wilson, S., 
Wong, L. C. Y., Oo, Z., Than, T. M., Wai, N. E. M. A., Win, N. W., and Sandar, T. 
M. (2013). A strategic agricultural sector and food security diagnostic for Myanmar. 
MSU International Development Working Paper No. 131. Michigan State University, 
USA79 pp. . Retrieved from 
https://www.canr.msu.edu/fsg/papers/idwp131_revised.pdf 

Harper, S., Hamblin, K. A., Howse, K., and Leeson, G. W. (2017). The ageing of Myanmar’s 
farmer population: Implications for agriculture and food security. Retrieved from 
https://www.ageing.ox.ac.uk/download/209 

Hartje, R., & Hübler, M. (2017). Smartphones support smart labour. Applied Economics 
Letters, 24(7), 467-471.  

Hübler, M., and Hartje, R. (2016). Are smartphones smart for economic development? . 
Economics Letters, 141(3), 130-133.  

Islam, S. M., and Grönlund, Å. (2011). Factors influencing the adoption of mobile phones 
among the farmers in Bangladesh: Theories and practices. International Journal on 
Advances in ICT for Emerging Regions, 4(1), 4-14.  

Jain, A., and Hundal, B. S. (2007). Factors influencing mobile services adoption in rural 
India. Asia Pacific Journal of Rural Development, 17(1), 17-28.  

Kalba, K. (2008). The adoption of mobile phones in emerging markets: global diffusion and 
the rural challenge. International Journal of Communication, 2, 631-661.  

Kaske, D., Mvena, Z. S. K., and Sife, A. S. (2018). Mobile phone usage for accessing 
agricultural information in Southern Ethiopia. Journal of Agricultural and Food 
Information, 19(3), 284-298.  

Kerr, D. (2004). Factors influencing the development and adoption of knowledge based 
decision support systems for small, owner-operated rural business. Artificial 
Intelligence Review, 22(2), 127-147.  

Khan, G. A., Muhammad, S., Chaudhry, K. M., and Khan, M. A. (2010). Present status and 
future preferences of electronic media as agricultural information sources by the 
farmers. Pakistan Journal of Agricultural Sciences, 47(2), 166-172.  

Khan, N. A., Qijie, G., Sertse, S. F., Nabi, M. N., and Khan, P. (2020). Farmers’ use of 
mobile phone-based farm advisory services in Punjab, Pakistan. Information 
Development, 36(3), 390 - 402.  

Kyaw, N. N., Ahn, S., and Lee, S. H. (2018). Analysis of factors influencing market 
participation among smallholder rice farmers in Magway Region, Central Dry Zone of 
Myanmar. Sustainability, 10(12), 441.  

Leeper, T. J. (2018). Interpreting regression results using average marginal effects with R’s 
margins. Retrieved from https://cran.r-
project.org/web/packages/margins/vignettes/TechnicalDetails.pdf 

Leong, L. (2017). Mobile Myanmar: The development of a mobile app culture in Yangon. 
Mobile Media & Communication, 5(2), 139-160.  

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2017/07/Site-Pyo-A-weather-and-agriculture-app-by-Ooredoo-Myanmar.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2017/07/Site-Pyo-A-weather-and-agriculture-app-by-Ooredoo-Myanmar.pdf
https://www.canr.msu.edu/fsg/papers/idwp131_revised.pdf
https://www.ageing.ox.ac.uk/download/209
https://cran.r-project.org/web/packages/margins/vignettes/TechnicalDetails.pdf
https://cran.r-project.org/web/packages/margins/vignettes/TechnicalDetails.pdf


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 29 

Liao, T. F. (1994). Interpreting probability models: Logit, Probit and other generalized 
linear models, 101, quantitative applications in the social sciences. Thousand Oaks, 
Calif, USA: Sage Publications. 

Ling, R., Oreglia, E., Aricat, R., Panchapakesan, C., and O'Lwin, M. (2015). The use of 
mobile phones among trishaw operators in Myanmar. International Journal of 
Communication, 9, 3583-3600.  

Lio, M., and Liu, M. C. (2006). ICT and agricultural productivity: evidence from cross‐
country data. Agricultural Economics, 34(3), 221-228.  

Ma, W., Grafton, R. Q., and Renwick, A. (2018). Smartphone use and income growth in rural 
China: Empirical results and policy implications. Electronic Commerce Research, 1-
24. doi:https://doi.org/10.1007/s10660-018-9323-x 

Makokha, S., Kimani, S., Mwangi, W., Verkuijl, H., and Musembi, F. (2001). Determinants 
of fertilizer and manure use in Kiambu district, Kenya. Paper presented at the 
International Maize and Wheat Improvement Center (CIMMYT) and Kenya 
Agricultural Research Institute (KARI), Mexico.  

McCown, R. L. (2002). Locating agricultural decision support systems in the troubled past 
and socio-technical complexity of models for management. Agricultural Systems, 
74(1), 11-25.  

McLaughlin, T. (2018). How Facebook’s rise fueled chaos and confusion in Myanmar. 
Retrieved from www.wired.com/story/how-facebooks-rise-fueled-chaos-and-
confusion-in-myanmar/  

Meijer, S. S., Catacutan, D., Ajayi, O. C., Sileshi, G. W., and Nieuwenhuis, M. (2015). The 
role of knowledge, attitudes and perceptions in the uptake of agricultural and 
agroforestry innovations among smallholder farmers in sub-Saharan Africa. 
International Journal of Agricultural Sustainability, 13(1), 40-54.  

Meirmanova, A. (2019). Mobile applications and youth involvement in farming. Oradea 
Journal of Business and Economics, Volume, 4(1), 56-64.  

Mir, S. A., and Quadri, S. M. K. (2009). Decision support systems: Concepts, progress and 
issues - A review. In E. Lichtfouse (Ed.), Climate change, intercropping, pest control 
and beneficial microorganisms (Vol. 2). Springer, Dordrecht: Sustainable Agriculture 
Reviews. 

Misaki, E., Apiola, M., Gaiani, S., and Tedre, M. (2018). Challenges facing sub‐Saharan 
small‐scale farmers in accessing farming information through mobile phones: A 
systematic literature review. The Electronic Journal of Information Systems in 
Developing Countries, 84(4), 1-12.  

Mittal, S., Gandhi, S., and Tripathi, G. (2010). Socio-economic impact of mobile phones on 
Indian agriculture. Retrieved from 
https://www.researchgate.net/publication/46435402_Socio-
Economic_Impact_of_Mobile_Phones_on_Indian_Agriculture 

Muto, M., and Yamano, T. (2009). The impact of mobile phone coverage expansion on 
market participation: Panel data evidence from Uganda. World Development, 37(12), 
1887-1896.  

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1007/s10660-018-9323-x
file://172.24.191.41/data1/Journals/Wiley_Automation/CHORUS/IN/ISD2_12159/FPP/isd-ra--0591-20201008064817/doc/www.wired.com/story/how-facebooks-rise-fueled-chaos-and-confusion-in-myanmar/
file://172.24.191.41/data1/Journals/Wiley_Automation/CHORUS/IN/ISD2_12159/FPP/isd-ra--0591-20201008064817/doc/www.wired.com/story/how-facebooks-rise-fueled-chaos-and-confusion-in-myanmar/
https://www.researchgate.net/publication/46435402_Socio-Economic_Impact_of_Mobile_Phones_on_Indian_Agriculture
https://www.researchgate.net/publication/46435402_Socio-Economic_Impact_of_Mobile_Phones_on_Indian_Agriculture


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 30 

Narine, L. K., Harder, A., and Roberts, T. G. (2019). Farmers’ intention to use text messaging 
for extension services in Trinidid. The journal of Agricultural Education and 
Extension, 25(4), 293-306.  

Nyamba, S. Y., and Mlozi, M. R. S. (2012). Factors influencing the use of mobile phones in 
communicating agricultural information: A case of Kilolo District, Iringa, Tanzania. 
International Journal of Information and Communication Technology Research, 2(7), 
558-563.  

Obong, R., Mugonola, B., and Phillips, D. P. (2018). Determinants of mobile phones usage in 
sweet potato vine business in Gulu district northern Uganda. African Journal of 
Agricultural Research, 13(21), 1071-1079.  

Oo, K., and Ando, K. (2012). Improving Myanma agricultural extension services: Empirical 
study on views and perception of field extension agents in Mandalay Division of 
Myanmar. Retrieved from https://repository.kulib.kyoto-
u.ac.jp/dspace/bitstream/2433/155723/1/ssh_121.pdf 

Patel, H., & Patel, D. (2016). Survey of android apps for agriculture sector. International 
Journal of Information Sciences and Techniques, 6(1), 61-67.  

Qiang, C. Z., Kuek, S. C., Dymond, A., and Esselaar, S. (2012). Mobile applications for 
agriculture and rural development. Retrieved from 
https://openknowledge.worldbank.org/bitstream/handle/10986/21892/Mobile0applica
0nd0rural0development.pdf?sequence=1 

Rahman, A. M. A., and Fadol, I. O. (2013). Influence of socioeconomic characteristics on 
purposes for which mobile phone was used by small scale farmers in the Gezira State, 
Sudan. International Journal of Agricultural Science, Research and Technology in 
Extension and Education Systems, 3(181-184).  

Richardson, D., Ramirez, R., and Haq, M. (2000). Grameen Telecom’s village phone 
programme in rural Bangladesh: A multi-media case study. Retrieved from 
https://gianlucasalvatori.nova100.ilsole24ore.com/wp-
content/uploads/sites/31/files/finalreport.pdf 

Romani, L. A. S., Bambini, M. D., and Evangelista, S. R. M. (2015). Improving digital 
ecosystems for agriculture: users participation in the design of a mobile app for 
agrometeorological monitoring. Paper presented at the 7th International Conference 
on Management of computational and collective intElligence in Digital EcoSystems 
Caraguatatuba, Brazil  

Rose, D. C., Sutherland, W. J., Parker, C., Lobley, M., Winter, M., Morris, C., Twining, S., 
Foulkes, C., Amano, T., and Dicks, L. V. (2016). Decision support tools for 
agriculture: Towards effective design and delivery. Agricultural Systems, 149, 165-
174.  

Roy, M. L., Chandra, N. K., Mukherjee, A., Jethi, R., and Joshi, K. (2018). Extent of use of 
ICT tools by hill farmers and associated social factors. Indian Research Journal of 
Extension Education, 18, 27-31.  

Said, M., Hughes, A., Anson, S., Watson, H., and Klafft, M. (2018). Understanding cross-
cultural adoption of a first aid app. Health and Technology, 8(1-2), 119-127.  

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/155723/1/ssh_121.pdf
https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/155723/1/ssh_121.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/21892/Mobile0applica0nd0rural0development.pdf?sequence=1
https://openknowledge.worldbank.org/bitstream/handle/10986/21892/Mobile0applica0nd0rural0development.pdf?sequence=1
https://gianlucasalvatori.nova100.ilsole24ore.com/wp-content/uploads/sites/31/files/finalreport.pdf
https://gianlucasalvatori.nova100.ilsole24ore.com/wp-content/uploads/sites/31/files/finalreport.pdf


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 31 

Sainz, M., Meneses, J., Lopez, J. B. S., and Fabregues, S. (2016). Gender stereotypes and 
attitudes towards information and communication technology professionals in a 
sample of Spanish secondary students. . Sex Roles,, 74(3), 154-168.  

Sanga, C., Mlozi, M., Haug, R., and Tumbo, S. (2016). Mobile learning bridging the gap in 
agricultural extension service delivery: Experiences from Sokoine University of 
Agriculture, Tanzania. International Journal of Education and Development using 
Information and Communication Technology, 12(3), 108-127.  

Santosham, S., and Lindsey, D. (2015). Bridging the gender gap: Mobile access and usage in 
low-and middle-income countries. Retrieved from 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2016/02/Connected-Women-Gender-Gap.pdf 

Serrano, N., Hernantes, J., and Gallardo, G. (2013). Mobile Web Apps. IEEE Software, 
30(5), 22-27.  

Stads, G. J., and Kam, P. S. (2007). Myanmar. Agricultural Science and Technology 
Indicators (ASTI) Country Brief, (38). Retrieved from 
https://www.asti.cgiar.org/pdf/Myanmar_CB38.pdf 

Taragola, N. M., and Lierde, D. F. v. (2010). Factors affecting the internet behavior of 
horticultural growers in Flanders, Belgium. Computers and Electronics in 
Agriculture, 70(2), 369-379.  

Telenor. (2018). Realising digital Myanmar: Leapfrogging to an inclusive digital economy. 
Retrieved from https://www.telenor.com/wp-content/uploads/2018/02/Telenor-
Realising-Digital-Myanmar-Report-06-February.pdf 

Whitten-Woodring, J., Kleinberg, M. S., Thawnghmung, A., and Thitsar, M. T. (2020). 
Poison if you don’t know how to use it: Facebook, democracy and human rights in 
Myanmar. The International Journal of Press/Politics, 25(3), 407-425.  

Win, N. K., Win, K. K., San, C. C., and Htwe, N. N. (2018). Analyzing the roles of 
agricultural extension agents in Hybrid rice technology decision-making process of 
farmers, Nay Pyi Taw, Myanmar. Economics World, 6(4), 303-313.  

Woodill, G., and Udell, C. (2012). mAgriculture: The application of mobile Computing to the 
business of farming. Retrieved from https://docplayer.net/686257-Magriculture-the-
application-of-mobile-computing-to-the-business-of-farming.html 

World Bank. (2017). Myanmar agricultural policy brief. Washington, D.C: World Bank 
Group. 

 
 
FIGURE LEGEND/TABLE CAPTION 
 
FIGURES 
Figure 1: Features available in the agricultural mobile apps in Myanmar 
Figure 2: Study area and Townships in central Myanmar 

 
TABLES 

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2016/02/Connected-Women-Gender-Gap.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2016/02/Connected-Women-Gender-Gap.pdf
https://www.asti.cgiar.org/pdf/Myanmar_CB38.pdf
https://www.telenor.com/wp-content/uploads/2018/02/Telenor-Realising-Digital-Myanmar-Report-06-February.pdf
https://www.telenor.com/wp-content/uploads/2018/02/Telenor-Realising-Digital-Myanmar-Report-06-February.pdf
https://docplayer.net/686257-Magriculture-the-application-of-mobile-computing-to-the-business-of-farming.html
https://docplayer.net/686257-Magriculture-the-application-of-mobile-computing-to-the-business-of-farming.html


Running head: MYANMAR FARMERS AGRICULTURAL MOBILE APP USE 
 

 32 

Table 1: Sample size determination 
Table 2: Description of the explanatory variables in the analysis 
Table 3: Expected signs of explanatory variables on the use of agricultural mobile apps 
Table 4: Respondent socio-demographic characteristics (n=600) 
Table 5: Farmer perceptions about agricultural mobile apps 
Table 6: Probit model results of factors affecting app use 

 
 
APPENDIX 
Table A1: Summary of agricultural mobile apps available in Myanmar 
Table A2: The use of internet and devices 
Table A3. Farmers rating on the strength of the internet in the study area (n=225) 
Table A4: Awareness of agricultural mobile apps by Myanmar farmers (n=600) 
Table A5. The intensity of the mobile apps usage (n=123) 
Table A6. Constraints to adopt agricultural mobile apps  
Table A7. Probit Analysis for factors affecting agricultural mobile app use 
Table A8. Marginal effect of app use 
 
 
 
 
 

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ISD2_12159_Figure_1.tiff

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ISD2_12159_Figure_2.tiff

This article is protected by copyright. All rights reserved.

 16814835, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/isd2.12159 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [15/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 1: Sample size determination 

 Tatkon Zeyarthiri Taungoo Total 

Township populations of farmers 14,879 7,399 12,536 34,814 

  Male Female  
  5,832 1,562  

Total farmers within the grid 4,300 3,261 2,388 9,949 

Sample Size 258 196 146 600 

Male sample size 208 149 112 469 

Female sample size 50 47 34 131 
 

 
Table 2: Description of the explanatory variables in the analysis 

Variables Description Definition 

Dependent variable 
Use of agri-mobile apps 

 
Dummy, 1=user, 0=non-user 

 
The use of agricultural mobile apps by 
farmers in Myanmar  

Explanatory variables 
Age 
Education 
 
 
 
 
 
 
Gender 
Crop income 
 
 
Off-farm income 
 
 
Number of crops 
 
Degree of mechanization 

 
 
Distance 

 
Continuous (Years) 
Continuous (Years) 
 
 
 
 
 
 
1=female, 0=male 
Continuous (USD/season) 
 
 
Continuous (USD/month) 
 
 
Continuous (Number) 
 
Continuous (Number) 
 
 
Continuous (Km) 

 
Age of the respondent in years 
Education of the respondent categorized as  

No formal education  
Primary school           
Middle school            

High school                
Tertiary education     

Graduate                     

0 
1 to 5 years 
6 to 9 years 
10 to 11 years 
12 to 16 years 
17 years or > 

Sex of the respondent; male or female 
Total income received from cultivated 
crops per season in MMKa converted to 
USD 
Total income received by the family per 
year from non-farm related activities in 
MMKa converted to USD 
Total number of crops grown by the 
respondent within a year 
Sum of all types of machinery such as 
tractors, threshers, sprayers and water 
pumps at household level 
Distance from the individual farmers field 
to the nearest market measured in km 

a MMK = Myanmar Kyats, we used the exchange rate of 1USD = 1300 MMK when the survey was 
carried out 
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Table 3: Expected signs of explanatory variables on the use of agricultural mobile apps 

Variables Sign (+/-) Rationale 
Age 
Education  
 
Gender 
Crop income 
 
Off-farm income 
 
 
Number of crops 
 
 
Degree of mechanization 
 
Distance 

(-) 
(+) 

 
(+) 
(+) 

 
(±) 

 
 

(±) 
 
 

(+) 
 

(-) 

Older farmer less likely to use agricultural mobile apps 
Farmers with higher education levels more likely to use 
agricultural mobile apps  
Men more likely to use agricultural mobile apps  
Farmer with higher crop income more likely to use 
agricultural mobile apps 
Farmers with higher off-farm income can more afford to use 
agricultural mobile apps Alternatively, they might not have 
time to utilize with 2 or more jobs 
Farmers cultivating more crops more likely to use agricultural 
mobile apps if they require more information. Alternatively, 
farmers specializing on a fewer crops likely to use more apps 
Farmers possessing mechanization more likely to use 
agricultural mobile apps 
Farmers further away from market more likely to use the app 
as they have less opportunity for extension staff to visit and 
less access to information 

 
 
Table 4: Respondent socio-demographic characteristics (n=600) 

Variables Mean SD Minimum Maximum 
Human capital indicators 
- Age (years)  
- Education (years) 

 
50 
5 

 
13 
3 

 
18 
0 

 
86 
17 

Wealth and income indicators 
- Crop income (USD/season) 
- Off-farm income (USD/month) 
- Number of crops 
- Degree of mechanization 

 
277 
253 
2 
2 

 
289 
639 
1 
2 

 
0 
0 
1 
0 

 
2,215 
3,195 

9 
12 

Access to market indicators 
- Distance (km) 

 
11 

 
5 

 
2 

 
21 

 

Table 5: Farmer perceptions about agricultural mobile apps 

 Question Response (%) 

All 
(n=600) 

Awareness of mobile apps that can help farm decisions 22 

Use of agricultural mobile app 21 

Keen to follow the recommendations from mobile apps 73 

Users 
(n=123) 

Are the apps useful? 85 

Any issues with apps? 19 

Recommend to other farmers? 70 

Non-user 
(n=477) 

Want to start using? 60 
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Table 6: Probit model results of factors affecting app use 

Variables Coefficient P >|z| Marginal Effect 
Age -5.773e-02 2.13e-12 *** -1.9549e-02*** 
Education 
Gender 

1.159e-01 
2.635e-01 

5.07e-05 *** 
0.19366 

3.9242e-02 *** 
8.5034e-02 

Crop income 1.542e-08 0.43771 5.2199e-09 
Off-farm income 3.890e-04 0.32005 1.3173e-04 
Number of crops 
Degree of mechanization 
 

-1.390e-01 
1.084e-01 

0.03530 * 
0.03791 * 

-4.7071e-02* 
3.6703e-02* 

Market Distance -2.965e-05 0.07114 * -1.0041e-05* 
Constant 1.462e+00 0.00389 **  
Summary statistics 
Chi square value X2 

d.f. 
p-value 
Observations 

 
118 
8 

1.040446e-21 
372 

  

* statistically significant at 5%, ** statistically significant at 1%, *** statistically significant at 
0.1% 
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