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Abstract 

The aim of research is to analyze the attitude of farmers in southeast of Ireland to the adoption of 

Information and Communications Technologies (ICT) in farming. The research follows mixed 

method. Mixed method includes survey questionnaire and interview questions for data collection. 

Mixed method helped to find the attitude of farmers towards technologies and helped to obtain 

richer content compared to mono method. 60 participants responded to the survey questionnaire 

and 2 interviews were taken from the expertise of technology in farming and all the participants 

are from southeast of Ireland. Survey questionnaire included 32 questions in total which covered 

the topics related to knowledge about technologies and their perception of technologies and 

interview questions included 10 questions in total which helped to analyze about the perception of 

farmers, and barriers in adoption of technologies. The research follows survey type of research 

strategy it allows for both surveys and interviews where surveys gives the stats of farmers, and 

interview gives in-depth information related to attitude of farmers. Survey type of strategy is time 

consuming but in return gives in-depth knowledge about the topic. Research follows non-

probability type of sampling, where snowball method is used. Snowball type of sampling is a 

technique where participants are volunteered rather than chosen. The participants were given the 

details about research on attitude of farmers towards adopting technologies. Participants were 

informed about the time it will take, number of questions, sub sections of survey and purpose of 

the study.  

The analyses based on data collection shows that younger generation of farmers have openness 

towards adopting the technologies, but they don’t know what the process is as lack of knowledge, 

costs, farm size. The technology made for the farmers most of the times doesn’t work properly and 

in return they face loss by adopting such technologies. Farmers have idea about technologies but 

not seen its outcome in reality that is why they are not ready to invest in technologies rather they 

can use their money elsewhere. The main conclusion of the research, the technologies needed to 

be improved to show what technology can do for farmers as most of the farmers have an idea about 

technology but never seen the practical outcome of the technology. 

Keywords – ICT technology, Irish farmers, Drone technology, Precision agriculture, Livestock. 
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Chapter 1  

1 Introduction 

Digital Transformation is used almost in every big sector such as finance, health, 

agriculture and many more. Data is the most important aspect in Digitized transformation as 

everywhere the data is created such as from social media, electronic devices, computer, and many 

other smart end devices. This data gives a lot of information and helps to know about the 

customers, services, clients, businesses, etc and such kind of things do help a company to do a 

proper business as they will know what exactly customers and clients are looking for and, this is 

how data helps a company to do a proper business (Hausberg, Liere-Netheler, Packmohr, Pakura, 

& Vogelsang, 2018). 

1.1 Digital Transformation 

There are many technologies in the digital world such as Big Data, Blockchain, Internet of 

Thing (IoT), Machine Learning and many others which are currently trending in many industries 

but from the farmer’s point of view, it is not easy for them to invest in such a huge technologies 

without having reliable information about it. There are many types of research going on but one 

of the researches done by Hummingbird Technologies might help farmers to improve their 

business. It is a London based startup, which with the help of drones and the pictures taken from 

the drone helps farmers to know about their farm. It not only records the photos but also identify 

important details which help farmers to know how healthy their crop, the plant is by using machine 

learning. The founder of Hummingbird Technologies, Will Wells, also made the service cheaper 

so that most of the farmers can implement it(Olson, 2018).  

There are many digital technologies, but I feel as per security perspective one of the best 

technologies is Blockchain as it is used for payment purpose. Everyone has heard Blockchain only 

useful for finance businesses, but it is interesting if we see how blockchain will be useful for 

farmers as for online payment system, I feel blockchain is the best option for the security purpose. 

Blockchain other than just payment also offers a better supply chain management and, food 

security. So, it is very interesting if blockchain technology is bought into farming. The report says 

that Blockchain technology was used by banks for the better payment experiment such as bitcoin 

payments and today most of the banks are using cryptocurrencies and have potential to replace the 

traditional way of payments (Ge, Brewster, Spek, Smeenk, & Top, 2017). In this Digitized World, 
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many companies are making use of several technologies which results in better business processing 

and profits. As per the report by Virgin Media Digital Insights, many companies said that the 

Digital transformation increased their profits, jobs, and security(O’Brien, 2019).  

1.2 Information and Communication Technology (ICT) 

The world is now connected with Information and Communication Technology (ICT). ICT 

is a computer-based tool with Information and Communication processing helps the company. 

World Bank defines ICT as “any device, tool, or application that permits the exchange or collection 

of data through interaction or transmission and ICT is an umbrella term that includes anything 

ranging from radio to satellite imagery to mobile phones or electronic money transfers” (THE 

WORLD BANK, 2011). ICT is a combination of science and technology which has Computer 

hardware, software, telecommunication, cell phones, Internet, Wired and wireless, Digital still and 

video cameras, robotics and so on (Moursund, 2005). ICT can help to solve the problem in 

Businesses, Industry, Government, Agriculture and many more. ICT has been a very important 

part of our lives as whatever we are using today is connected by ICT and this is a very important 

factor in many industries. Industries like Health, Education, Finance, Constructions and many 

more, all are using ICT and it is been key to them in many ways for example, for every business 

customer is important, and as today, Mobile users are almost 4.7 Billion(Number of mobile phone 

users worldwide 2015-2020, 2019) this shows how world is connected by ICT and this makes ICT 

key for Businesses (Sharma & Kim, 2016).  

Internet is the most important thing to adopt any technology and the young generation is at 

very front of using the internet because of using smart devices. As per the report from International 

Telecommunication Union, it is been said that proportion of people aged from 15-24 using the 

internet is 71% which is lot higher compared to the total population using the internet which is 

48%. The statistics of households with the internet is almost double in developed countries 

compared to developing ones. In Europe, 84.2% of the household has internet access while it is 

more compared to world household population with internet access which is 53.6% (ITU, 2017). 

Developed countries can adopt a lot of new technologies as they are more familiar with the internet. 

As per the report from the European Commission, there is 5.2% value-added an increase in EU for 

the ICT sector in 2015 which amounted about 581 Billion EUR compared to 2014. ICT sector also 

employed 5.8 million people and also invested in business R&D expenditure (BERD) which is 30 
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million EUR. This shows the effect the ICT sector in Europe, and it has bright future as ICT can 

be used in many sectors such as Agriculture, Banking, etc while currently China is ranked number 

one in using ICT(CATTANEO, 2018). 

 

Figure 1- Role of ICT’s in agriculture (Food and Agriculture Organization of the United Nations 

(FAO), 2017) 

It is been calculated by the International Telecommunication Union, that 51.2% of global 

population which constitute of 3.9 Billion of population is using Internet and there is huge growth 

in people using Internet from the year 2001 which was 7-8% compared to the year 2018 which is 

51.2% this is because of smart devices making things easier for human being (Statistics, 2019). 

When mobile, internet, laptops, telephones, social media came into the picture the most important 

factor was data as it is been created by every gadget we are using. It is been predicted on Forbes, 

that 2.5 quintillions bytes of data have been created every day because of the Internet, Social 

media, Internet of things, and many other sources(Marr, 2018). Increase in the use of the internet 

creates a lot of data and that is why it is important to know different types of data because data 

breaching can steal personal data. Anything which is related to personal data such as location, 
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email address, demographics is called personal data. It is very important to keep it safe because if 

leaked it can be in news, for example, the Ashley Madison scandal(Import.io, 2018). 

1.3 Internet of Things (IoT) 

Internet of things is one of the most hyped concepts in the current IT world. It is defined 

as “An open and comprehensive network of intelligent objects that have the capacity to auto-

organize, share information, data, and resources, reacting and acting in face of situations and 

changes in the environment”(Madakam, Ramaswamy and Tripathi, 2015). Gartner predicted that 

there will be a rise in connected IoT things from 8.4 billion in the year 2017 to 20.4 billion in the 

year 2020 with total spending on the services is almost $2 trillion in year 2017(Gartner Says 8.4 

Billion Connected ‘Things’ Will Be in Use in 2017, Up 31 Percent From 2016, 2018). Internet of 

Things, with the help of sensors, are capable of helping farmers by providing them information 

about their farms, crops, rainfall, and soil nutrition and all these elements are important at the time 

of production and can help to improve farming(Malavade and Akulwar, 2016). Internet of Things 

has changed the world, as it has features such as analysis of past data and this in return provides 

benefits such as better forecasting, better management, reduced cost, the improved effect of 

services, the flexibility of services and efficiency of services (Brous & Janssen, 2015).  

1.4 Agriculture sector in Ireland 

The Agriculture-Food sector of Ireland is one of the important sectors in current time as it 

has total employment of 8.6% which accounts for 173,400 jobs (Department of Agriculture, Food 

and the Marine, 2018). The Central Statistics Office’s estimates that operating surplus in 

agriculture of Ireland in 2017 was 3,461 million EUR which increased by 33.7% from 2,588 

million EUR in 2016(Output, Input, and Income in Agriculture - Advance Estimate 2017 - CSO - 

Central Statistics Office, 2019).  
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Figure 2 - Agri-food export year wise (Department of Agriculture, Food and the Marine, 2018). 

The agri-food sector of Ireland exported 12.2 billion EUR in the year 2016, which 

increased by 1.8% compared to the previous year and the increase of exports from the year 2009 

to the year 2016 was 56% as export in the year 2009 was 7.8 billion EUR (Department of 

Agriculture, Food and the Marine, 2018). The agriculture industry in Ireland accounts to almost 

7% of the nation’s economy. The agricultural industry also contributes 10% of the nation’s 

employment which is almost 167,500 in the year 2016. Ireland’s food is exported to more than 160 

countries by food companies through Ireland which is almost 700 companies. The agriculture 

sector of Ireland has given a lot of advantages to Ireland’s economy if compared with other trading 

sectors. Irish food and drink export increased by 11.6% which is 12.7 billion Eur in the year 2017. 

As per the Teagasc Report, Food and Live animals are the sections which make more profit to 

Ireland compared to any other sections. Food and Live animals did the export of around 11,350 

EUR million in the year 2016 which is highest in the list(Agriculture in Ireland - Teagasc | 

Agriculture, and Food Development Authority, 2018). One of the main exports of Ireland by which 

they are more profited is milk which is almost 809 million Eur. SFSI report shows that Irish Agri-

food and beverage export every year is increasing at a good rate. The exports were 10.07 Billion 

Euros in the year 2013 which increased to 11.15 Billion Euros in the year 2016(Agriculture & 

Food in Ireland -, 2016).  
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The number of farms in Ireland is reducing and also the population of the world is 

increasing. Ireland’s agriculture industry plays an important role in the world market as Irish 

products are sold in more than 160 countries. As per Central Statistics Office, in the year 1915, 

there were 359,700 farms and in the year 2010, there were 139,860 farms this number has reduced 

by 61.1% (Agriculture - CSO - Central Statistics Office, 2018). This drop is very high so need to 

take steps forward to the digital world.  

In the Smart Farming report by the Irish Farmers Association, they have aimed to improve 

the farm returns and enhance the environment by the smart farming program. Some of the data 

from this report show that the average saving per farm is 8,700 Euros and 47% of overall savings 

because of the soil fertility (IFA, 2017). As per IFA, the national farm income is increased by 2% 

in the year 2016 compared to the year 2015. Number of employment as per the IFA report has 

increased from 107,000 in the year 2013 to 114,000 in the year 2016 (IFA, 2017).  

As per the Teagasc National Farm Survey, the farms whose output is less than 8,000 Euros 

is said to be Small farms (Dillon, et al., 2017). Most of these small farms come under the category 

of cattle and sheep farms. The other method to describe small farms in Ireland is farmed with 6 

dairy cows, 6 hectares of wheat or 14 suckler cows (Dillon, et al., 2017). In the year 2013, small 

farms were almost 37% of the total farms in Ireland. 38% of the small farmers say farming as their 

main occupation. In the year 2010, small farmers collected almost 227million Eur of pillar 1 

payments, which as an average show 4,300 Eur per farm (Dillon, et al., 2017). Farmers with small 

farm face many problems to cope in the competitive market due to lack of technology. Due to 

changes in climate, problems in logistics, improper decisions have made losses to farmers. 

According to Kevin O’Sullivan article on Irish Times, Harold Kingston from county cork has a 

dairy farm and helps farmers by explaining to them how to fight against climate change by 

applying smart farming techniques’ which involves more use of machinery and more consumption 

of energy(O’Sullivan, 2018). 
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1.5 Research Question 

The main research question for this research is  

What is the attitude of farmers in the southeast of Ireland to the adoption of Information and 

Communications Technologies (ICT) in farming? 

Ireland has a lot of profit from agriculture sector for the last few years, so it is important to 

grow the sector as it is profitable for the country itself. There is a lot of difference in usage of ICT 

technologies in developed and developing countries and this difference is because of the difference 

in the use of digital technologies and farm structures. In developed countries, farmers, small and 

large food suppliers, processor and many other important players use ICT technologies throughout 

the process and in developed countries, farmers are using ICT technologies such as precision 

agriculture for last twenty years (Food and Agriculture Organization of the United Nations (FAO), 

2017). That is why research focuses on to find the attitude of farmers towards adopting ICT 

technologies in Ireland as they have great potential in the agriculture sector.  

1.6 Research Objectives 

The main aim of this research is to analyze the attitude of farmers towards Information and 

communications technologies (ICT) and, to identify the benefits they have after involving ICT in 

the farm. This research also aims to identify what barriers farmers are facing because of no 

involvement of ICT in farming. Evaluating the attitude of farmers in adopting ICT technologies. 

Objectives of the research are  

➢ To find farmers knowledge about technologies. 

➢ Perception of farmers towards the use of different ICT technologies in farming. 

➢ To find the perception of farmers towards adopting different ICT technologies. 

➢ To find the barriers to adopting ICT technologies. 

1.7 Research Scope 

The research focuses on farmers knowledge about different ICT technologies and their 

perception of implementing ICT technologies in their farm. This will help to find their attitude 

toward adopting it and barriers which are limiting the implementation of technology. The research 

in the future will be helpful for researchers in this field, students, farmers, companies, etc.  



18 | P a g e  
 

Chapter 2  

2 Literature Review 

2.1 Use of Drones/ Unmanned Aerial Vehicle’s (UAV’s) in farming 

The use of first Unmanned Aerial Vehicle (UAV’s) was made in Japan in 1980, where 

unmanned helicopters were flying over rice field to spray pesticides it was more efficient compared 

to other approaches but, at that time UAV’s were costly (PWC, 2016). Drones are used for many 

purposes such as cargo delivery, video photography, tracking missing people, such is the important 

part of the agricultural sector, which is now changing rapidly towards technology and innovative 

system (Y, 2018). Over the past few years, there are developments done in drones and now drones 

have many features compared to RF planes which can be controlled until it is seen by human eye 

but this is not a case with drones as they have GPS and camera fitted on it which helps drones to 

fly far and can be monitored on the screen (Puri, Nayyar, & Raja, 2017). The main use of 

Unmanned Aerial System (UAS), when integrated in National Airspace System (NAS), is 

Precision agriculture and public safety and it is been predicted that there will be more 100,000 jobs 

by 2025, because of the technology (AUVSI, 2013).  

 

Figure 3 – Use of drone season wise. Source – Sensefly, Cited in (Probst, Pedersen, & Dakkak-

Arnoux, 2018). 

According to prof. Aydogan, the most important factor for sustainable agriculture is the 

proper amount of use of pesticides, drone technology provides an effective solution for this by 
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determining the right place to apply the soil and this in return prevents unnecessary use pesticides 

(Y, 2018). As per a report by PWC, the value of drone-powered solutions for agriculture is 32.4 

Billion USD which is second highest after Infrastructure Industry which is 45.2 Billion USD and 

total value for addressable industries is 127.3 Billion USD (PWC, 2016).  

 

Figure 4 – How will drones impact business (ITU and UIT, 2018) (PWC, 2016). 

2.1.1 Different applications of drones in agriculture 

Mid-Season Crop Health Monitoring – The monitoring of crops from about the height of 100 

meters is the most important application of drones. Drones today can cover more area compared 

to drones used in past and it also takes less time and also cover an area which is not visible by the 

human eye with the help of Normalized Difference Vegetative Index (NDVI) (Veroustraete, 2015). 

Monitoring the health of crop is quite a difficult task manually but, with the help of drones, 

continuous monitoring is possible. 

Mid-Field Weed Identification – Weed infected field creates a lot of problems for the farmer and 

it is very hard to detect especially, in a big field. Creating weed map with the help of NDVI sensors 

and post-flight image can help farmers to find areas with high-intensity weed and help to save the 

healthy crops near weed infected area (Veroustraete, 2015).  
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Cattle Herd Monitoring – Drones are a good option for cattle as it can track their activity which 

is very hard at the time of night as it is very dark for the human eye to see that is why a drone is 

an option especially at the time of night to monitor the cattle’s activities (Veroustraete, 2015). 

Agricultural Farm Analysis – Drones can help farmers to monitor the condition of the farm 

before plowing any seed. Drones can generate 3D images which give information such as Analysis 

of soil, information regarding irrigation and, managing the nitrogen level on fields this helps to 

grow crop properly (Puri, Nayyar, & Raja, 2017).  

GIS Mapping Integration – GIS mapping helps to increase the yield, manage resources, 

managing the cost, proper business management, and many other advantages. The farmers with 

the integration of GIS mapping can draw field borders as per their need for flight pattern (Puri, 

Nayyar, & Raja, 2017).  

Crop spraying – The drones have the ability to change their altitude and paths according to the 

surrounding topography and this makes them best for crop spraying, as they are able to scan the 

field and spray the liquid. Some experts also argue that crop spraying with the help of drone 

technology is five times faster than the normal machine used for spraying (Probst, Pedersen, & 

Dakkak-Arnoux, 2018). 

Aerial planting – There is development going on drone technology for application such as aerial 

planting where, drone with the help of compressed air try to put seeds directly into the ground 

which will reduce the labor costs for planting work (Probst, Pedersen, & Dakkak-Arnoux, 2018). 

Drones have many of its own advantages which can help farmers in one or other way and 

this makes drones very important for the future of farming. Drones are one of the cheapest device 

or technology which can benefit many farmers. Monitoring the crop is very important, as in the 

year 1845 in Ireland, it was found that, dark fungus destroyed many potato crops where more than 

half of the crop was destroyed. Many people were dependent on the potato as it was their main 

food and this dark fungus on potatoes killed more than a million people in Ireland itself. This is 

why it is important to keep tracking the health of the crop as there are many people dependent on 

it and drones is one of the technologies which is useful in such cases.  
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2.1.2 Practicing of Drone Technology in Colombo 

The Colombo based International water management institute (IWMI) experimented 

Unmanned aerial vehicles (UAV’s) using it over the water-scarce area of Anuradhapura to test if 

they can monitor the rice crops with the help of drones. The institute was testing the capability of 

drone technology to collect the data for example, they used near-infrared sensors (NIR) and RGB 

color, with the help of this, the technology helps to identify which area is low laying areas prone 

to pool with the help of image captured of the field and the colors to differentiate it. In 2015, the 

survey department of Sri Lanka planned to develop a disaster mitigation plan, so they needed high 

quality of a model of the town for the plan and they asked IWMI to use drone technology to capture 

the whole town this is one good use of a drone. With the help of drone technology, they were so 

quick that they did the survey of 10 square kilometers of area in just three days, whereas manually 

it would have taken a lot of time (ICT update, 2016).   

 

Figure 5 - Images were taken from a drone used in Colombo, Sri Lanka (ICT update, 2016). 

2.1.3 Practicing of Drone Technology in Victoria and Tasmania 

The Monash University research team, with the help of professor Jeff Walker, was 

developing a drone for soil moisture mapping for irrigation purpose. After doing research on drone 

technology for two years where they were able to determine the soil moisture level. The data from 

drone technology can be helpful to the farmer as a map of the farm with soil moisture levels will 

be provided to them. Drone technology easily overcome the challenges faced by satellites to know 

the soil moisture level. The experiments were done at two places in Victoria and Tasmania out of 

which one was a dairy farm and other was crop farm. Jeff Walker said that in the future, 60% more 

food will be needed with the same amount of land and water. He said that this can be achieved by 

being more efficient at the water. If the crop is dry it can fell and even if there is an excess flow of 

water then along with crops, the pests and diseases will flourish. As per Walker, the single moisture 
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sensor cannot help the farmers as it cannot measure the variation levels all the time. The efficient 

use of water and with the help of drone can solve the problem of farmers(Schroeter, 2019).   

2.2 Precision Agriculture 

Precision Agriculture is a concept where three most important things are observation, 

measurement and response to field variability in crops(Precision agriculture: an opportunity for 

EU farmers: potential support with the CAP 2014-2020, 2014). Precision agriculture with the help 

of gadgets such as sensors gives an idea to take better decision on the field. To reduce the chances 

of getting crop damage is by having accurate information about weather and sensors can help you 

by giving real-time data on farm, forecast of the weather, and much other valuable information. 

The current situation with the adoption of IoT technologies is better, as 540 million farmers till 

now are connected with IoT and it is been predicted that 780 million farmers will adopt IoT 

technologies till the year 2035 (Nayyar & Puri, 2017). There are many types of research going on 

precision agriculture to find new techniques, to have better conditions for growing the plant, the 

temperature and humidity is most important, there is an AI(Artificial Intelligence) software created 

by researcher to analyze the climate with the help of artificial neural network(ANN) and fuzzy 

logic controllers (Pahuja, Verma, & Uddin, 2013).  

In Florida, Precision agriculture is used in citrus production as it is been affected by 

diseases such as citrus greening, citrus canker, and citrus black spot and also the citrus production 

cost has increased from 800 USD per acre in 2004 to 1800 USD per acre in 2012. This disease has 

made an effect of 3.63 billion USD in revenues and to solve the disease it is better to know at an 

early stage of infection and it is important to detect, and this is now done with crop monitoring 

system which consists of sensors and platform on which sensors works (Lee & Ehsani, 2015). 

Precision Irrigation system is one of the important things which can be monitored and controlled 

with the help of canopy temperature distribution of the plant, Dielectric moisture sensors are used 

to measure water in the soil, and, crop water stress index is been used to proper optimization of 

water usage  (Patil, Kokate and Kadam, 2013).   

The Donegal Farm, An Grianan, the owner of a largest organic farm in Ireland which is 

2,400 acres is planning to implement precision agriculture on whole farm(Precision farming on 

2,400 acres: Inside Ireland’s largest organic farm, 2019). Brett Brothers Limited, Callan, County 

Kilkenny, the company is implementing precision farming on crop production first to measure 
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variation under field which is done with the help of soil samplings such as levels of potassium, 

phosphorus, magnesium, and pH and they have also done GPS soil sampling of about 5000 acres 

till date(Precision Farming | Brett Brothers Limited Animal Feed Supplier Ireland, 2019). 

 

Figure 6 - Overview role of Precision Agriculture in Agricultural chain (Precision agriculture: an 

opportunity for EU farmers: potential support with the CAP 2014-2020, 2014). 

Precision agriculture has a lot of role in the agricultural chain as it helps farmer, livestock 

transporter, buyers, GNSS signal providers (Global Navigation Satellite System), and provides 

many other services (Precision agriculture: an opportunity for EU farmers: potential support with 

the CAP 2014-2020, 2014). As per the report by the European Parliament, on “Precision 

agriculture and the future of farming in Europe” says that Precision agriculture has positive and 

negative influences. Positive influences are Competitiveness of EU farming where farms can 

produce more with less using precision agriculture technology and this will benefit large farms, 

Development in Business agri-food chain by implementing Precision agriculture will have many 

opportunities in services industries as well as food companies which has retail, logistics (European 

Parliamentary Research Service, 2016). Mainly Precision Agriculture will help in Food security 

and Food safety where sensor-based tracking will help farmers, processors to know about their 

products. Precision agriculture also helps with Transparency in the food chain, sustainable 
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production, and actions against climate change. Some of the negative or neutral effects decrease 

in jobs in farm because of implementation of precision agriculture technology as there are many 

places were even low skilled farmers do many things in farm and farm size is said to be increased 

because of technology but there will be a decrease in the number of farms (European Parliamentary 

Research Service, 2016). 

2.2.1 Practicing of Precision Farming in Chicago 

An Illinois farmer, Luke Holly, uses the farm equipment along with new technology, where 

the new farm equipment uses the field mapping data to make planting automatic in the spring and 

harvest the field in the fall. When he was asked what do you have to farm, he said No, but machines 

he is using is making his life easier. Before the planting, the essential information of farm such as 

the size of the farm, a variety of crops in it and the layout of the farm should be fed into the 

machines. Holly also said that automated machine planting also saves many things such as, it saves 

seed for me, as it knows what the amount is to be dispensed and same is with sprayer, which 

prevents the chemicals, he said. He also said that machines also help him to save on fuel as only 

one pass on the field is enough and machines do have auto steering function.  

At the end of the season or year, the mapping gives the idea of each variety on the farm, 

and the farmers can benefit from this as they will know what they’ve done, and this can help them 

to improve or fertilizing it in the proper way next time. The farmers can manager their farm by 

knowing where the areas of highest and lowest yield are. This saves both time and money as they 

do not have to spend time doing it and they do not have to keep a guy to watch the farm. The 

development where there is the transmission of data from one machine to other and remote 

monitoring of the machine is advantageous and issue can be solved over the phone and larger 

operations can access their machines from a centralized location which makes it easy(Illinois 

Farmers Turn to Precision Agriculture, 2019). 

2.3 livestock identification and traceability systems (LITS) 

It is been predicted by Deloitte that meat demand will increase almost by 50% of what it is 

was in the year 2015, which is 334 million tonnes to 498 million tonnes in the year 2050 (Deloitte, 

2014). Livestock is one of the important business in Irish agriculture as in 2016, the beef worth of 

2.38 Billion EUR was exported, while as export of sheep meat was valued at 240 Million EUR 

this values show that how important is Livestock for Irish Agriculture(Factsheet on the Irish 
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Agriculture and Food & Drink Sector, 2019). European Union defines, “traceability as a means 

the ability to track any food, feed, food-producing animal or substance that will be used for 

consumption, through all stages of production, processing, and distribution” (European 

Commission, 2007). Traceability systems are very important and useful as they help to protect 

animal health, public health and food safety (Altman, 2016).  

Government of Botswana at the national level of long term vision 2016, committed that, 

people will be able to make use of technologies regarding livestock management by using 

Livestock Traceability system(LITS) and this is to introduce Botswana beef to the international 

market(Ntokwane and Dibeela, 2016). In South Africa, the livestock data is kept by Centralized 

Integrated Registration and Genetic Information system (INTERGIS) and this is controlled and 

managed by Animal Improvement Institute and this is for creating productivity to livestock and 

then farmers the information about livestock with the source of reference (Nwagwu & Soremi, 

2015).  

Livestock identification and traceability systems (LITS) have been designed in eastern 

Africa where animals are ear-tagged, and their ID numbers, name, contact of the owner, name of 

the source, age, sex, and colors are recorded in smart devices. The transport permit issue, new 

owner’s name and contact will be saved at the time of export or exchange of the animals. At the 

slaughterhouse, the result of antemortem will be recorded such as blood sample, will be tested and 

after postmortem, the inspection will record such as muscle, liver, spleen and kidney will be 

sampled. In such a system, it will create public health safety and food safety. At every point, 

animals is been inspected and recorded so that it prevents from the diseases (Bett et al., 2015).  
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Figure 7 - Australian beef is safe with traceability system (True Aussie Beef and Lamb | True 

Aussie - Indonesia, 2019). 

HerdMaster is an application for PC as well as smartphones which helps Tillage, Beef, 

Sheep and Dairy farmers by giving them the information about their yard and it is also been 

supported by main organizations such as Teagasc, ICBF, and, Agfood(Herdmaster | Herd Software 

for Farmers | AgriNet.ie, 2019). RFID is one of the most important technology when it comes to 

livestock and traceability. RFID uses radio waves to trace the object it wants it is way different 

and better than barcode technology as in barcode technology you need to scan the barcode, but 

this, not a case with RFID technology as it doesn’t need to scan anything. The RFID technology 

is used in many industries such as tracking products in the production line, vehicle tracking, animal 

identification, and tracking, and many more. Keeping track on livestock in modern farming is very 

important and this is why RFID is important to farmers in the modern world. RFID is not a new 

technology it was first used in 1970 for identifying the animals and tracking them(J Eradus and B 

Jansen, 1999). This technology has a lot of advantages to farmers such as store data about the 
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livestock, monitoring the animal from his birth, tracking their disease, monitoring animals without 

distressing, as using RFID don’t need to be in our sight, and many more(Doğan et al., 2016). 

2.3.1 Practicing of the livestock management system 

The Radio-frequency Identification (RFID) was used on two dairy farms where one dairy 

farm was Mandelyn Holsteins Dairy, the farm never used RFID devices whereas other farm 

selected was Cochrane dairy farm, Pyree, NSW south coast was the farm was selected for advance 

RFID setup. The Cochrane dairy farm uses RFID tags associated with the National Livestock 

Identification System (NLIS). RFID tags, boluses, and microchips are the basis which can be used 

on any farm and depends on personal preference. There were only three tags and one bolus which 

has been approved by Australia’s NLIS. The RFID devices were attached to cows immediately 

after their birth and this can help to track the activities of all the cows in the farm. Herd 

management sotware is used to store all the data related to the cow in the software and this makes 

a decision taking process easier. Many other digital devices such as milk meters, cow weight 

scales, automated feed-dropping units, milking controller unit and, temperature monitoring can be 

used in the software to link it with all the other information. Many features provided by the herd 

management software is impossible to do it in traditional or manual way. The Cochrane farm used 

the herd management software where the details of every cow were stored such as milk produced, 

stage of lactation. Australian dairy farmers have been benefitted with such a herd management 

software and they will have direct contact with NLIS central database. Using such herd 

management software also saved much on labors, and also, farmers with less knowledge of 

computer and technology can benefit from such software(Trevarthen and Michael, 2008).  

2.4 Soil sensor in farming 

There is recent development done in sensors which can help in proper irrigation 

management. This sensor sends the information of soil water status to the computer, laptop, mobile 

or it can be also helpful for automated irrigation system by activating it automatically depending 

on the status (European Commission, 2016).  

Worldwide a smaller number of farmers have access to soil testing information. It is very 

important to know the actual nutrients of the soil as it can create a problem regarding applied 

nutrients and required nutrients and this also led to environmental degradation. In the past, there 

were soil test laboratories, which were very expensive and very complex for farmers to take 
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decisions but with innovations in ICT, sensor technology it created many solutions. AgroCares is 

a Dutch company, which offer services of testing the soil for farmers (Data4Ag: New opportunities 

for organised smallholder farmers, 2018). 

In order to reduce the risk to crop, the automated irrigation system can be helpful as it uses 

the required water for crop, which is calculated depending on the weather, soil moisture content 

and also on the type of crop for which water is needed. One of the best methods to improve the 

irrigation system is by measuring soil water in real time(Sample et al., 2016). Some important 

factors which have affected the profitability are a source of water, type of irrigation system used, 

crop, and weather. The soil moisture sensors are irrigation control technology because of the 

features like improving water application efficiency. The new addition to technology is Bypass 

type soil moisture irrigation controllers which take the information from sensor regarding water 

content and then decides to either allow or bypass the irrigation. This type of sensor also has a 

setting of threshold which can be set by the user and if soil level exceeds the threshold value then 

it will bypass this how it works using the sensor(Dukes, Shedd and Cardenas-lailhacar, 2018).  

Another type of controller is on demand controller, in this controller initiates at low soil moisture 

threshold level and will stop at a high threshold level of soil moisture. This type of controller is of 

very high customization and generally, it is used in commercial sites or high irrigation 

zones(Dukes, 2018). 

2.4.1 Practicing soil moisture sensor in Suwannee valley 

A soil moisture sensor is a type of precision agriculture technology which with the help of 

electronic sensors helps to calculate moisture in the soil. The data recorded by the sensors can be 

accessible to farmers from anywhere and no need to go in the field. The study was conducted about 

the adoption of soil moisture sensor in Suwannee valley and crops they tested with the sensor are 

corn, peanuts, hay, snap beans, watermelon, soybeans, and sweet potatoes. The vendors provided 

the sensors to 65,000 acres of farm concluded that benefits this sensor provides are cost saving and 

an increase in yield potential. The sensor was so profitable and innovative that it was listed as a 

best management practice in the Florida Department of Agriculture and Consumer Services. 

Programs such as cost sharing were beneficial throughout the region. The conclusions made from 

this study conducted are benefits are different compared to the type of farm but data about soil 

moisture helps to manage the farm more efficiently. Some of the benefits noted by the study are 
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the consistency of monitoring the soil moisture, managing nutrients, reduce in the use of water, 

fuel, electricity, fertilizers, time of irrigation will be manageable with the help of soil moisture 

sensor. Some drawbacks noted from the study are devices are costly, knowledge of the technology 

and how to use the data are important to operate it (Troy, 2018).  

2.5 Cloud technology in the agriculture industry 

Cloud Computing is an IT infrastructure through the internet which has features such as 

shared resources, software’s, applications and services which helps to meet the customer's 

demands with ease. Cloud computing implementation can help farmers by having access to the 

data from anywhere. The centralized location should be set to store the all the data related to Crops, 

weather, soil and many other types of data can be accessible to everyone(Choudhary, Jadoun and 

Mandoria, 2016). Cloud computing is an infrastructure which makes IT services available for 

farmers in a very simple manner, without knowing much about IT and cloud computing is an 

approach where users do not know who actually is providing them those services but they consider 

that such services are rendered by cloud (Patel and Patel, 2013). The cloud computing will be 

helpful for farmers mainly at three things which are farm management, production management, 

and customer relation management. The most important advantage for farmers is they can have 

cloud services in farm accountancy, payment of taxes, fees and all other payments on a daily basis 

and this service is better for Record Keeping, which is very important to make work easy, fast 

and secure(Kevorchian, Gavrilescu, and Hurduzeu, 2014). Cloud computing has three different 

computing models which farmers can choose depending on their requirements and those models 

are Software as a Service (SAAS), Platform as a Service (PAAS) and Infrastructure as a Service 

(IAAS). 

Software as a Service(SAAS) is a model where software, web application can be used by users 

without downloading and installing it on your system and the user are charged on the basis of 

amount of service used and this service can be used anywhere and anytime as there is no restriction 

of specific location and the software provided to user are capable of doing important tasks which 

user feel is important (Patel and Patel, 2013)(Satej, 2015).  

Platform as a Service (PAAS) is a model, which gives the user a computing platform where they 

can build their own application of their specific configuration and provider takes care of hosting 
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such application regardless of hardware and recent development in this service has better security 

(Patel and Patel, 2013). 

Infrastructure as a Service (IAAS) is a model which uses various components in ICT services, 

such as virtual computers, server, storage network, software operating system, and traffic 

monitoring and this is the reason why organization invests more in the Infrastructure as a Service. 

This model is most benefiting to cloud computing as the service they provide are a great match to 

organizations (Patel and Patel, 2013)(Satej, 2015).  

 

Figure 8 - Basic cloud computing structure (Patel and Patel, 2013). 

First time when cloud computing services were by Amazon web services in the year 2006 

many of them were not impressed by the service but, the development done in services offers many 

features such as storage, efficiency, easy accessing, better security, low rate investment and this 

took an interest of many people. As per the survey was done on 250 organizations, it shows that 

cloud computing is better than it was before.  

Figure 9 -  Key Features of cloud computing 

(Patel and Patel, 2013) 

 

 

Efficiency, Reduction in capital cost and staff 

issue are three important features which many 

organization things is better feature out of all. 

Finding people for work, paying them and 

capital are the costliest things in the businesses.  
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The online database system is a cloud-based system which helps to get information from devices, 

tools, machines on the field.  

2.5.1 Applications of Cloud Computing 

Crops – The drones, sensors are the devices which help to track the crop. The information from 

those devices are always linked to a cloud system and can be monitored all the time. This data is 

recorded in a cloud system can be used any time. Data such as type of crops, number of crops, 

their health all such information is kept recording as this can be helpful for farmers business 

perspective as well as in some bad time such as if the plant is been infected.  

Weather – The weather data from the past is been recorded with the help of sensors and taken into 

consideration to find the forecast of all the possible areas. The prediction of weather can solve 

most of the problem as sudden weather change has damaged many crops, fields in the past. The 

data from the past and condition of the crop will help the farmers to take decisions accordingly 

and might help to save it from damage. 

Soil – The soil sensor is the most important tools in gathering all the relevant information about 

soil. Soil sensors can gather important information such as water moisture level in soil, the fertility 

of the soil. Soil sensors are helpful in terms of building a proper irrigation system which can be 

build depending on data gathered by sensor. One of the important reasons is to find proper nutrient 

required for a certain amount of nutrient requirement and this can be done by having data of 

different countries which can help to find the required nutrient. 

Monitoring and Consultancy– The real-time data of field, livestock will be continuously 

monitored and stored in a cloud system with the help of a drone and other devices. This will help 

to know the proper status of all the valuable things on the field, and also the real-time data will be 

compared to other geographical areas. The farmers can get help from the cloud system by 

providing them what problems you are facing, and you will get the solution to avoid the risk by 

the experts.   

Documentation- It is important to know about the sales, expenses, profit, loss and many other 

such important financial things. The cloud technology, helps you to make all the payments online 

which helps to save all the details of your payment, such as transactions, policy papers, receipts 

and many such important paperwork on your cloud system which you can access anytime this is 
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better than traditional way, as it was manual, and need to keep the papers, documents safe every 

time but this is not case with cloud technology and it is safe. Paper works increases as your increase 

that is why record keeping is important and it is easily done on a cloud system.  

In Ireland, Farmflo farm a software application made by, Jason and Gareth Devenney, from 

Donegal, Ireland to help farmers to do farming in a digital way. A Farmflo farm let farmers record 

everything that they are doing. The first time, in 2013, 200 farmers registered for this software 

application and it was created only for the family farm but later on, family friends asked that if 

they can use it(Stack, 2019).   

2.5.2 Practicing of cloud computing in agriculture in Japan 

The Calbee corporation was established in April 1949 and is famous among Japanese consumers. 

Calbeepotato is a subsidiary of Calbee, they separated and became an independent company in 

October 1980. Calbeepotatao sells potatoes and other products as well. The calbee group is referred 

to as calbee corporation and Calbeepotato. “Potato chips” and “Jagariko” are the most famous and 

sold snack product. The import restrictions on potatoes in Japan, there was a lack of potatoes as 

raw material and it is important to procure high quality of potatoes. The calbee changed the quality 

of fertilizers and soil used with the help of agricultural technology.  In Japan, agriculture support 

using IT is not provided, that is why Calbee used agricultural cloud service for the production 

process for their main products. The weather station was installed, which gave them the 

information about wind, daylight hours, temperature, humidity, the water content in soil and much 

other valuable information. All this information is been stored in agriculture cloud, by analyzing 

the information they got they can optimize cultivation method for potato farmers. Since 2006, the 

Calbee group have used Quality of Assurance on the total amount of potatoes such as time of 

planting the seed, time to spray, using pesticides, weather and water condition are recorded and 

this helps them to create better potatoes (Nomakuchi and Yanata, 2015).   
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Figure 10 - Strategy and operations by Calbee group on agriculture cloud (Nomakuchi and 

Yanata, 2015). 

The study made on the basis of agriculture cloud used by Calbee group, Agriculture cloud helps 

to create value for consumers, manufacturers, and innovations by communication and flexibility 

in network.  

2.6 Farm management software 

Farm management software is an application which helps to take a decision depending on 

collected farm data and this is very beneficial for farmers. The main purpose of such software is 

to manage field operation, managing herd, yield estimation, and human resources management. 

(Das, Sharma, & Kaushik, 2019). The Agrostis Agricultural information System developed a farm 

management software for farmers called as ifarma on which they can have services such as Farm 

entities management and software has features of handling multiple farms with a different type of 

crops, inputs, tasks, and many other assets(Paraforos et al., 2016). The farm management system 

can be very beneficial for farmers as today’s agribusiness industry is having a lot of developments 

in technologies. The three most important factors for why farm management software is very 

important are 1. Complex farming environment (unpredicted weather, financial risks, market risks) 

2. Use of ICT technologies in the agriculture sector 3. Complex farm structure. This is the reason 

agriculture sector needs farm management software which can ease the work(Hristoski et al., 

2017). Farm management software will contribute a lot to farmers future as it will help them to 

take a better decision and the minimum requirement for such a management system by (Novkovic 

et al., 2015) is 1. Monitoring (Collecting Data related to farm) 2. Planning (solutions for the 
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different scenario) 3. Controlling (comparison with actual target aims) 4. Identification of 

optimization potentials.   

 

Figure 11 – Applications of the farm management system (Hristoski et al., 2017). 

Farm manager/owner can manage most of the things with the help of software such as 

software helps to manage the finance, monitoring crops and fields, tracking the tools, vehicles, 

monitoring the customers and forecast of weather, and many other things. Farm management 

software is one with everything as it has everything from drones, precision agriculture, livestock 

monitoring, use of cloud technology as this is why it is the most important software for farmers. It 

might be costly for many of them or not useful for some farmers with low farming areas. But as 
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the researches are going on it will be not that costly in the future and everyone will get benefit 

from it. Farm management software’s main features are Record Keeping, Farm mapping, 

Monitoring and forecasting, Resources management, Inventory management, tax management, 

profit/loss analysis(Hristoski et al., 2017). 

 

Figure 12 – Global farm management system market size (Global farm management software 

and services market 2016-2021 | Statistic, 2019). 

As per the forecast from Statista for global farm management software and services. The 

market value was 1.30 billion USD in year 2016 and it increased to 1.50 billion USD in year 2017 

and it is been predicted that it will increase with constant growth rate of 7.6% and will reach 2.8 

billion USD in year 2021 worldwide(Global farm management software and services market 2016-

2021 | Statistic, 2019).  

IoT technology used in Ireland is massive as Vodafone revealed that Internet of things 

technology has grown by 35% in Ireland and major sectors for implementing technology are 

agriculture, health, transportation, and logistics. Debbie Power, Vodafone Ireland IoT country 

manager, says that the agriculture sector has a potential of high growth as IoT technology can 

increase productivity, with low cost(Kennedy, 2019).  
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2.6.1 Practicing of Farm Management Systems in Germany 

The farm management system is used to increase the quality of products, make processing 

better, traceability of products, animals, devices and to increase the security. The author based on 

literature and interviews names four farm management related system which can benefit farmers. 

First is self-control in a farm system which aims, to systematic paperwork and self-control to prove 

compliance to related requirements. Second, is Quality assurance, which aims to check the 

standard of the quality and it should be better than the basic requirement needed. Third, is 

Environment Management Systems, which aims to improve the environmental performance on the 

basis of performance. Fourth, Operational management tools for single farming tasks which aims 

to, collect enough information of the field or farm and then doing planning, analysis, optimization 

this is general software based. As per a study made on adoption of FMS in Brandenburg, 27 

farmers out of 71 never used FMS, while only 5 of 71 used FMS known as ‘CroCos’ LAB and 18 

of 71 depends on quality assurance system. The main factors for the adoption of such FMS are the 

education of farmers, cost of the services and size of the farm this totally can affect the adoption 

rate among farmers. The author concluded that non-adopters in Brandenburg could have benefitted 

more if adopted such a system. The author later added that the recommended version of farm 

management system was used by farmers having lower confidence, low farm size, and enough 

education to understand the system (Knuth, Amjath Babu and Knierim, 2018).  

2.7 Literature Contextualizing  

The literature tells about recent researchers done in ICT technologies such as drone 

technology, precision agriculture, livestock traceability system, soil sensors, cloud technology, and 

farm management system. There are examples of each technology given where and how it is been 

used so this will help to know how it fit in the Irish agriculture sector. Literature helps to know the 

approach and devices used in other countries in farming as per their requirements. The literature 

discusses all important application of ICT technologies in farming. The literature review study 

helps to discuss with finding and to make a conclusion on farming in Ireland. There are different 

adoption factors need to be considered which are discussed in results and finding and this helps to 

make a conclusion on the adoption of technologies. 
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Chapter 3 

3 Research Methodology 

The research methodology is important to process which is systematic and leads the 

researcher to do systematic research. Research Methodology is a process which gives the idea 

about how the research will be carried out and some of the main themes in this process are Research 

Design, Research Strategy, Data Collection, Data Sampling, Data Analysis, and Research Ethics. 

The “scientific methodology”, is a way of preventing me from deceiving myself in regard to my 

creativity formed subjective hunches which have developed out of the relationship between me 

and my material (Saunders, Lewis and Thornhill, 2007).  

In this chapter, it helps to understand the attitude of farmers in the southeast of Ireland 

towards the adoption of ICT technologies. The research is carried out with mixed methods as there 

are qualitative as well as the quantitative type of approach used in this research. A quantitative 

approach will help me to find the attitude of farmers using survey questionnaires and qualitative 

type of approach offers a lot of information in depth. My research will include questionnaires as 

well as semi-structured kind of interviews which is little informal and gives the openness in the 

discussion that is why I chose Semi-Structure Interviews. The chapter is divided into small parts 

which give detailed information about how the methodology is been carried out and the diagram 

gives an idea about the methodology used in this research. 
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Figure 13 - The research onion diagram (Saunders, Lewis, & Thornhill, 2016). 

3.1 Research Philosophy 

As per (Saunders, Lewis and Thornhill, 2007) research philosophy is a system of beliefs 

and assumption about the development and nature of the knowledge. The research philosophy for 

this study is pragmatism as the research is done based on the principle of positivism which is 

scientific method and principle of interpretivism which is qualitative theories.  The research 

philosophy is about the important assumption made at the time of research which underpins 

strategy and methods researcher choose for it. The major two research philosophies in the western 

tradition of science are positivism and interpretivism. Positivism is a study made without 

interfering the phenomena and this philosophy involves manipulation of the reality whereas, 

interpretivism is studied where they cannot avoid affecting the phenomena they study.  

In pragmatism, research starts with the problem and the researcher aims to find the solution 

for the problem which can help in future practices. Pragmatism philosophy is value driven 

research, problem solving and contribution to future practice and methods used are mixed which 
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helps to get practical solution for the researcher (Saunders, Lewis and Thornhill, 2007). The 

researcher will collect quantitative data from survey questionnaire as well as qualitative data from 

interview questions from farmers in the southeast of Ireland about the ICT technologies which will 

give in-depth information about their attitude towards adoption of ICT technologies. 

3.2 Research Approach 

The research approach is about developing theory where it may or may not be explicit in 

research design but, it is made explicit in the finding and conclusion of the study. There are two 

important approach contrasting each other, deductive type of approach is where the study is been 

concluded logically depending on the set of parameters if they all are true whereas, inductive type 

of approach, there is a gap between conclusion and parameters, where conclusion is drawn by the 

observations (Saunders, Lewis, & Thornhill, 2016).   

The researcher will count the perspective of everyone who is been part of data collection. 

As I will be interviewing Irish farmers, they will have different views about ICT technology and 

in some cases, it might happen that some of them don’t know much about the technology. So, I 

choose an inductive approach which takes into consideration their views and depending upon that 

it gives a conclusion. Inductive it is totally opposite of deductive which has the answer and finds 

how to get to the same answer. In my research I want to find the conclusion by taking in point of 

view of each one who I will be interviewing not by any fixed answer, so the Inductive approach 

suits my research perfectly. 

3.3 Research Design 

Research design is a plan in the research study which tells about how the research questions 

are been answered considering the objectives obtained from research questions, it includes the 

source of data collection, analyses of data, and ethical issues (Saunders, Lewis, & Thornhill, 2016). 

The research design constitutes of research strategy, time horizons and sampling 

technique/method.  
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3.3.1 Research strategy 

As per (Saunders, Lewis, & Thornhill, 2016) research strategy is a process to achieve a 

goal with the help of a research plan. Research strategy gives the idea of how the researcher is 

going to answer the research question and it is a link between the philosophy of researcher and 

type of data collection method. 

The type of strategy used in research is a survey type of research strategy as research rely 

on the outcome of many respondents. With the survey type of strategy, the researcher will know a 

number of farmers using ICT technology and their perception of adopting ICT technologies in 

farming. The survey gives researcher two opportunities’ such as research needs survey 

questionnaire in some cases and interviews as well. Interviews give researcher in-depth knowledge 

as the interview will help to discuss how really, farmers feel about ICT technologies and their 

perception of ICT technologies. This type of strategy is time-consuming, but it will give me in 

depth idea which is more important for my research. The survey questionnaire was conducted 

before interviews as survey questionnaire gives the basic information about the farm and 

technology usage but the interview at other hand after survey gave in detail information about what 

is the reality behind the adoption of ICT technologies. 

The survey questionnaire was sent to farmers in the southeast of Ireland with the help of google 

forms and sent via Facebook and Emails. Later on, a number of interview questions were asked to 

people who are more experienced in the field. A mixed method of strategy is used in research as 

it has survey data quantitative and information from interview question which is qualitative. Type 

of mixed method used in research is the concurrent type of mixed method strategy which enables 

to get richer data compared to mono-method and is less time consuming comparatively and 

importantly, it is more practical compared to sequential mixed method design (Saunders, Lewis, 

& Thornhill, 2016).  

3.3.2 Sampling  

Selection of sample is very important and helpful to the researcher as per (Saunders, Lewis, 

& Thornhill, 2016) it is possible to collect data for some research study from manageable big size 

of population but in some cases, collecting data from large number of people is not always effective 

compared to selected number of people who represent the entire population. The sampling method 

is very effective compared to the census which is a high number of people and it is practically 
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impossible to survey the entire population as there will budget constraints and time consuming as 

well. The sampling method is used for every type of data collection such as survey questionnaires, 

interviews, observations and many other (Saunders, Lewis, & Thornhill, 2016).  

The research targeted the Irish farmers in the southeast of Ireland as research is related to 

them and about ICT technologies in farming. Sampling in research is divided into two parts such 

as questionnaires as well as interviews. There are many regions in Ireland which do farming but 

my specific target is a southeast region as there are more tillage farmers in the region. 

Sampling Frame 

Farmers (Southeast Ireland) 

Sampling Technique 

Non-probability type of sampling is used in the research. Nonprobability type of sampling 

has many ways in selecting samples, the majority of techniques are based on subjective judgments 

(Saunders, Lewis, & Thornhill, 2016). The type of non-probability sampling used in research is a 

snowball type of sampling. As per (Saunders, Lewis, & Thornhill, 2016) snowball sampling is a 

technique where participants are volunteered rather than chosen and helps at the time of identifying 

participants of a specific population. The research is been carried out by contacting people of the 

relevant area with the help of Facebook. The more data is gained by asking the respondent about 

the other people in the relevant area which can answer the question this is also called chain 

sampling.  

3.3.3 Time Horizons 

The two types of time horizons is Cross-sectional studies and longitudinal studies. Cross-

sectional studies are made on the particular phenomenon and it constitutes of survey strategy where 

it can be qualitative or mixed method strategy. A longitudinal study has the capacity of change in 

study and development as enables the researcher to have control over some variables in research 

(Saunders, Lewis, & Thornhill, 2016). The research is based on cross-sectional study as the 

research has both methods qualitative as well as quantitative.  
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3.4 Data collection 

The data collection is an important part of the research and this research uses mixed 

methods which include surveys and interview questions. The survey gives quantitative data and 

interview questions gives qualitative which makes research more effective.  

The survey questionnaire was sent to farmers in the southeast of Ireland and it was properly 

structured were farmers can easily understand and it consists of 34 questions overall where it was 

divided into 8 different sections. The forms were created with Google forms and were circulated 

with the help of Emails and Facebook. Breakdown of the survey questionnaire are explained below 

➢ Section 1 is about the basic information of farmers such as age, gender, basic qualification, 

farm size, farm experience, and other occupation. This section helps to get the information 

to build the initial picture of the survey. 

➢ Section 2-7 includes technologies such as drone technology, soil sensor technology, 

livestock farming, precision agriculture, cloud technology, and farm management 

software. Where the data related to their knowledge about technology and their attitude 

towards adopting were collected and this helped to figure out their attitude. 

➢ Section 8 is named as an additional question which questions about the potential of ICT 

technologies in farming and the consequences of not using it. This section helped research 

to get a better picture of farmers attitude where they were asked with the proper options. 

Interview questions were asked to people expert in a relevant field where they can answer the 

questions in a better way and in detail this fulfill the research. The snowball type of sampling was 

used in the interview data collection. There were total of 10 questions asked to the participant 

which included every important thing related to research. 

3.5 Data Analyses 

The data analyses are the important part after data collection as it contributes to well-

structured data depending on analyses done. A large amount of data is generated at the time of 

research from interview question and survey questionnaires so need to do proper data analyses. 

Important data analyses techniques are thematic, statistical and graphics.  

Data generated from the survey questionnaire is a lot and need to show it in structured 

manner, so this research used Microsoft Excel. Primary data is been analyzed using a thematic 
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type of analysis. The ‘NVivo’ is the software which helps to transcribe all the recording. Interviews 

and surveys will also give me a lot of data and after all this, it is very important to keep the 

necessary data like which I will need in my research. Unnecessary type of data will be recognized 

with the help of data reduction technique. The final data for ease will be displayed in terms of 

matrices by rows and columns. In the final stage, with the help of data analysis conclusion will be 

made. 

3.6 Research Ethics 

It is my responsibility to handle the data carefully as there are many ethical issues which 

may arise at the time of research. All of the target population will never be forced if they don’t 

agree to the interview. At the time of face to face interviews or telephone recording, I will ask 

them about the recording before I start as the data may be important. I will not be directly sending 

them the questionnaires or interview question. First, I will take the permission that is they willing 

to give the interview and then I will continue. In case if they restrict for recording, the notes will 

be taken by their permission. In my research, I will take care of my target population and co-

operate with them and their data. If the ethics are not followed, then there are chances which may 

affect respondent and it will also affect my dissertation. It is my responsibility to use the data only 

for research purpose after my research is done, I will delete the data as it will be of no use in the 

future. I will take care that all things are done in an ethical way. 

3.7 Research Limitation 

Research limitation is something which we need to take care of and try to overcome the 

problems while doing research. For successful research, it is very important to tackle limitation in 

a very positive way. Some of the limitations which arose at the time of research are as follows: -  

• The knowledge of ICT technologies and the uses of ICT technologies in farming were 

important to know. 

• While the data collection process of finding participants for both survey as well as 

qualitative interview was very difficult to find. 

• Finding the appropriate participant for the interview was very difficult as participant 

needed to be expert in agriculture field with knowledge of ICT technology. 
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• It was very hard to find the appropriate research papers, academic journals regarding ICT 

technologies in farming.  

With the advice from the supervisor I was able to tackle those limitations. 
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Chapter 4  

4. Results 

All the data collected through a survey questionnaire is been well structured for better 

understanding. 59 participants responded to the survey questionnaire which is a good amount of 

participant as the medium used to get those participants is Facebook and Emails. The survey is 

divided into 8 sections which are explained below 

4. 1 Survey Questionnaire 

Section 1 – Basic information of participants 

Question 1 – what is your age?  

 

   Table 1 – Participant’s age group                 Figure 14 – Participant’s Age Group                                                       

The number of participants responded as age 15-30 is highest in the survey which constitutes 

48% of the whole participant. Second, in the table is participants from age group 31-50 which is 

42%. As the study is regarding the attitude of farmers, age is an important factor to consider. 

• Age group 15-30 is considered to be one of the important age group in this research as their 

attitude matters most. 

• Age group 31-50 is important as well because they have experience of the traditional way 

of farming. 

• Most of the participants from age group 51 and above are unlikely to adopt new 

technologies because they have lack of knowledge and they believe in their own way of 

farming. 

48%
42%

10%

Age Group

15-30

31-50

51 & abv

Age group Number of 

participants 

  15-30 28 

31-50 25 

51 and above 6 
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Question 2 – How qualified are you? 

Qualification Number of 

participants 

Primary 

Education 

2 

Secondary 

Education 

12 

Above 

secondary 

education 

45 

Table 2 – Participant’s Qualification                Figure 15 – Participant’s Qualification 

Education is an important to factor in the adoption of new technology as it helps to know the 

attitude of a highly qualified person and less qualified person. 76% of participants have responded 

as they have achieved qualification above secondary education. While only 20% of participants 

have achieved secondary education.  

• 76% of participants are educated above secondary education is a good number to find their 

attitude towards technology. 

• It is not necessary to have a qualification in the technical field just because the research is 

about technology. 

• In such a digital world, where everyone has smartphones, the internet, laptops and many 

other high-end devices do have a basic idea about technology. 

 

 

 

 

 

4%

20%

76%

Qualification

Primary Eduaction

Secondary Education

Above secondary
education
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Question 3 – How big is your farm? (Hectares) 

  
            Table 3 – Farm Size           Figure 16 – Farm Size 

                                                                 

Farm size is an important factor and is considered in the research, as need of the different type 

of technology depends on farm size. 54% of participants have more than 40 hectares of farm size 

whereas, 19% of participants have farm size in between 26 to 40 hectares. The bigger is the farm 

the more is the need for technology as technology do need setup space and many other important 

things. The technology used in farming is not just for bigger farm size, but it is for all type of farm 

size depending on their needs and cost. 

• 54% of participants have a farm size of more than 40 hectares which is good research point 

of view as they can use more technology compared to farmers with small farm size. 

• Small farm size has lesser needs compared to bigger ones as their setup cost will be less 

compared to bigger farm size. 

• The need for technology depends on circumstances and conditions of farm and the adoption 

of technology will look into available farm size. 

 

 

 

 

 

12%

15%

19%

54%

Farm Size (Hectares)

1 to 10

11 to 25

26 to 40

41 and above

Farm Size 

(Hectares) 

Participants 

 1-10 7 

11-25 9 

26-40 11 

41 and above 32 
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Question 4 – How long you have been farming?  

  
        Table 4 – Farming experience                                 Figure 17 – Farming experience  

                                                                                             

The research studied has a variety of participants based on experience in farming. The 

experience in farming helps to know what they think about the new technologies. Farming 

experience is an important to factor to find the attitude as they are using the traditional way of 

farming and their responses will find what are their perception about new technologies. 

• The highest group of participants having farming experience is more than 20 years of 

farming experience which constitute 34% of participants. 

• Second highest in the list is participants with less experience (1 to 5 years) this group 

constitute 28% of participants. 

• Participants with more farming experience and participants with less experience 

combination help to find the attitude of farmers experience wise. 

• As farmers with high experience know what the problems in their way of farming are. 

• There is a possibility that farmers with high experience lack the knowledge or idea about 

technology and they might believe in the traditional way of farming. 

 

 

 

28%

21%
17%

34%

Farming Experience

1 to 5  years

6 to 10 years

11 to 20 years

21 and more years

Farming 

Experience 

(Years) 

Participants 

1 - 5 16 

6 - 10 12 

11 - 20 10 

21 and more 20 
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Question 5 – Do you have any occupation other than farming? 

 
Table 5 – Occupation other than farming Figure 18 - Occupation other than farming 

                                                                                  

Occupation other than farming is important to know as it gives the idea if the farmers just doing 

farming or do have any other occupation. It is important to know the reason behind the lack of 

technology in farming, where information such as shown in the above chart is helpful to find it 

where 64% of participants have other occupation than farming.  

• 64% of participants responded that they do have other occupation than farming which may 

be because of several reasons such as not enough income from farming, do not have enough 

money to invest in proper seeds, pesticides, and many other reasons. 

• There are a lot of younger generation participants who do work at the time of college and 

then do farming as well. 

 

 

 

 

 
 

64%

36%

Occupation other than farming

Yes

No

Occupation other 

than farming 

Participants 

Yes 38 

No 21 
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Section 2 - Attitude of farmers towards “Drone Technology”. 

Question 6 – Is it difficult to track the health of the crop? 

The crop is the most important thing when it comes 

to drone technology as it helps to track the health of 

the crop. There are different types of drones been 

innovated which has different functions. The basic 

function of the drone is to keep the track of the field. 

Drones have the capacity of capturing the image from 

long distance and saving it.  

 

        Table 6 – Tracking the crop  

 

 

 

 

 

 

                              Figure 19 – Difficult to track the health of the crop 

• 21 out of 58 participants which are 36% do agree that it is difficult to track the health of 

the crop, 28% of participants are neutral about the response and 24% of participants 

disagree with the statement. 

• The health of the crop is important to monitor in the case where, the farm size is bigger, 

the monitoring every crop is difficult drone technology has the capability of doing it. 

• Drones are capable of tracking the crop’s health at nighttime which is very difficult for 

human being and drone technology helps to monitor the crops continuously. 

 

Difficult to track 

the health of the 

crop 

Participants 

Strongly Agree 4 

Agree 21 

Neutral 16 

Disagree 14 

Strongly Disagree 3 

4

21

16
14

3

Difficult to track the health of the crop

Strongly agree Agree Neutral Disagree Strongly disagree
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Question 7 – Is it essential to track the activities on the farm for a better result? 

It is important to know what is happening in your field 

and it is very hard to keep the record of the field when 

farm size is large or if there are fewer farmers working 

on the farm. Tracking the activities includes important 

things in the field like crops, animals, infected areas in 

the farm and many other things. Drone technology is 

Unmanned aerial vehicle which is driven 

automatically and covers a larger area compared to 

previous devices.  

Table 7 – Track the activities on the farm 

 

Figure 20 - Track the activities on the farm 

• 41% of participants do agree with the statement that tracking the activities are essential to 

get better results whereas, 28% of participants strongly agreed with the statement. 

• 16% of participants were neutral on the statement, and very few disagreed with the 

statement. 

• In order to increase your profit or business, it is important to keep track of what’s going on 

the field.  

• Climatic change has affected a lot of crops, plants in the past so it is better to keep track 

of it. 

 

16

24

9 4 5

Tracking farm activities are essential 

 Strongly Agree Agree Neutral Disagree Strongly Disagree

Tracking the 

activities on the 

farm is essential 

Participants 

 Strongly Agree 16 

Agree 24 

Neutral 9 

Disagree 4 

Strongly Disagree 5 
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Question 8 – Drones have a lot of use in agricultural farm 

Most of the farmers agreed that it is important to 

track the activities on the farm. Many farmers do 

have their own way of tracking the farm, they 

believe that their way of tracking is better. Drones 

have features of observing the weather which is the 

most important factor for farmers. Some farmers 

do like to use technology whereas, some belief in 

their own way of farming.  

        Table 8 – Drone useful in farm 

Figure 21 - Drone useful in farm 

• 41% of participants responded as neutral for the use of drone technology in the farm this 

might be because of they don’t have use of drone technology in their farm or lack of 

knowledge of drone technology. 

• 22% of participants strongly agreed with the features of drone technology is useful ad 29% 

of participants agree as well with the technology. 

• Small farm size has less use of drone technology as the farmer himself can easily cover the 

farm area and keep it tracking. 

• Possibility of use of drone technology is higher in the bigger farm size.  

 

13

17

24

3 2

Drone technology has lot of use in farm

Strongly Agree Agree Neutral Disagree Strongly Disagree

Drones have a lot 

of use 

Participants 

Strongly Agree 13 

Agree 17 

Neutral 24 

Disagree 3 

Strongly Disagree 2 
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Question 9 – Should the government provide grant-aid of “Drone Technology” for farmers?  

Grant-aid is provided by the government for the 

farmers for the technologies, devices they think 

will help farmers. Different countries have 

different grant-aid for farmers depending on the 

circumstances and conditions. Drone technology 

is not been liked by many farmers as seen in the 

previous question. 

       Table 9 – Grant-aid for Drone 

 

Figure 22 - Grant-aid for Drone 

• 51% of the participants do think that grant-aid of drone technology will help farmers in 

Ireland whereas, 30% of participants are neutral on the scheme and 19% of participants do 

not agree with the scheme.  

• Drone technology is the device which every farmer can afford as the technology is new it 

is costly now but in some years it will affordable. 

 

 

51%

30%

19%

Grant-Aid for Drone Technology

Agree

Neutral

Disagree

Government grant-

aid drone 

technology 

Participants 

Agree 30 

Neutral 18 

Disagree 11 
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Section 3 - Attitude of farmers towards tracking the livestock 

Question 10 – It is important to keep tracking the livestock for better results? 

Tracking livestock is very important for every 

farmer to get better results. There are different 

types of devices and approaches to track 

livestock. RFID tags are the latest with very good 

tracking facilities. It is important to know when 

calving should be done this is done with the help 

of sensor and heat detection help to identify non-

performing animals. 

       Table 10 – Tracking the livestock 

 

                                       Figure 23 - Tracking the livestock is important 

• 37% of participants strongly agreed with the statement that it is important to track the 

livestock for better results while 48% of agree with the statement and very few 12% were 

neutral about the importance of tracking the livestock. 

• Monitoring the livestock with the help of technology eases the work for farmers, as every 

livestock is updated on the application.  

• Technology helps to know the calving time as the alert is sent to the farmer before calving 

time. 
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28
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Tracking the livestock is important

Strongly Agree Agree Neutral Disagree Strongly Disagree

It is important to 

track livestock 

Participants 

Strongly Agree 22 

Agree 28 

Neutral 7 

Disagree 1 

Strongly Disagree 1 
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Question 11 – Technology for tracking has the ability to save the animals, livestock and is better 

compared to the traditional way of tracking the livestock? 

Technologies for tracking is with the use of 

devices such as sensors, RFID tags, GPS ear tags, 

and many other this helps to track the location, 

health and to check if they are in heat? Calving 

detection is done with the help of such 

technologies and this helps to enter the new calf 

into the system. The heat detection system is very 

useful for farmers as it helps to detect if cows in 

heat and also increase pregnancy rate. 

Table 11 – Livestock technology comparison 

 

Figure 24 - Livestock technology comparison 

• 25% strongly agrees and believes in the technology which helps to track the livestock better 

than the traditional way of tracking while 44% of participants agrees too in the statement. 

• It is very difficult to know if the animal is been infected or not and the infection may spread 

from one to other, so it is important to detect it and technology helps to do it. 

• Not only health but it also monitors the activities and send the reminder of calving. 
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Tracking the livestock is better than traditional way of track

Strongly Agree Agree Neutral Disagree Strongly Disagree

Technology is better 

compared to the 

traditional way of 

tracking 

Participants 

Strongly Agree 15 

Agree 26 

Neutral 11 

Disagree 6 

Strongly Disagree 1 
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Question 12 – The application made by Teagasc, ICBF, and Agfood called “HerdMaster” is best 

for tracking the livestock? 

HerdMaster is a herd management system for PC and 

mobile. This management system helps you to improve 

profit. The software helps you to record the different 

type of information which in return helps farmers to take 

an appropriate decision. The data captured related to the 

farm are saved on the cloud in case of any loss. There are 

many other software systems for farm management such 

as software from Kingswood computing, Herdwatch 

farm app and many other. 

Table 12 – HerdMaster for farmers 

 

                                                       Figure 25 - HerdMaster for farmers 

• 49% of participants responded as neutral for the “HerdMaster” application capability of 

tracking the livestock. 

• 33% of participants do agree with the application capability to track the livestock and 18% 

of participants do not believe that “HerdMaster” is best for tracking. 

• There is a rise in the responses of neutral for the “HerdMaster” compared to the previous 

question where the neutral response is 19%. 
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HerdMaster Application
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Technology 
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best for tracking 
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Strongly 
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Question 13 – The livestock application such as “HerdMaster” does satisfy your needs of tracking 

the farm? 

There is an increase in responses as neutral this can be 

because of technologies not used by farmers that are 

why they feel neutral about the capability or else 

“HerdMaster” is not suitable for farmers using it. 

Neutral responses might be because they trust on other 

software application or it is because of lack of 

knowledge about such software’s. 

 

 

Table 13– HerdMaster satisfaction 

 

Figure 26 - HerdMaster satisfaction 

• There is a rise in responses of neutral from 49% to 52% when asked participants about 

HerdMaster satisfying application. 

• 29% of participants believe that HerdMaster is better and 19% of participants do not 

believe the application. 

• There is a drop-in response of agreeing compared to the previous question where 33% of 

participants agreed with “HerdMaster” and dropped to 29% in this satisfying question. 

Technology 
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Strongly Agree 3 

Agree 14 

Neutral 31 

Disagree 7 

Strongly Disagree 4 

5%

24%

52%

12%

7%

HerdMaster Satisfy farmers

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree



58 | P a g e  
 

Section 4 - Attitude of farmers towards adopting precision farming  

Question 14 – Do precision agriculture helps you to take better farm decisions? 

Precision agriculture helps to take better decision 

with the help of past data and predict the future 

from the past data. Precision agriculture helps to 

improve the economic as well as environmental 

performance on the field. precision agriculture 

makes the practice of farming perfect and increase 

the crops and livestock. 

Table 14– Precision agriculture useful 

 

Figure 27 – Precision agriculture useful 

• 27% of participants strongly agree with precision farming and 45% of participants agrees 

with the same. 

• 21% of participants responded a neutral about the precision farming this is because of lack 

of knowledge of technology or believe in the traditional way of farming. 

• Very few participants disagree with precision farming which is 7%. 

• Farming decision is better if taken looking at previous data record and that is what every 

farmer would think about and such technology will definitely help a lot of farmers. 
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Question 15 – Do forecast of weather helps you to take better decision related to farm? 

Predicting the climate is accurate every time but will 

predict the climate correct most of the time and this 

is done with the help of precision agriculture. 

Farmers know that weather is an important to factor 

when it comes to crops and livestock. Sensors, 

satellites, drones, weather stations all help to observe 

the weather and predict the climate. 

Table 15 – Forecast of whether important 

 

Figure 28 – Forecast of whether important 

• 60% of participants strongly agrees with the importance of forecast of the weather for 

farmers and 36% of participants agrees with the forecast of the weather.  

• In total, 96% of participants believe that forecast of weather helps them as they can take 

decision accordingly. 

• Climatic changes have damaged a lot of crops, plants, seeds, and many other important 

things and it is important to take care of it. 

• Predicting climate is one of the important factors of precision agriculture which will help 

a lot of farmers. 
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Question 16 – Is precision agriculture better than the traditional way of farming and is its future 

of farming? 

Here is a comparison of the precision way of farming 

and the traditional way of farming. Precision farming 

uses all the innovative technologies which can use 

space and costs for the technology whereas, 

traditional technology won’t need to pay for 

technology but need to pay for a worker. There is a 

slight increase in the response to neutral and disagree 

compared to responses in question number 14.  

Table 16 – Precision agriculture comparison 

 

Figure 29 - Precision agriculture comparison 

• 19% and 40% of participants responded to the question about precision agriculture is better 

than traditional farming as strongly agree and agree respectively. 

• 28% of participants responded as neutral about precision agriculture this is because some 

farmers do believe in their own way of farming. 

• Many farmers do not believe in technology as they have not seen any practical outcome of 

technology and they have an idea about technology but never seen the result from 

technology. 
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Question 17 – Will technology “precision agriculture” will benefit your farm? 

Every farmer has different needs depending on their 

farm type, conditions, circumstances, etc. The result for 

this question is surprising as there is a rise in the number 

of responses for agreeing. Precision agriculture is not 

just for big farm size, or small farm size. Such type of 

technologies is useful for every farmer. 

Table 17 – Precision agriculture benefitting 

 

Figure 30 – Precision agriculture benefit farmer’s farm 

• 69% of participants believe that precision agriculture is useful for their farm whereas, 19% 

of participants were neutral about the use of precision agriculture on their farm. 

• There is a rise of 10% in participants agreeing in this question compared to question 

number 16.  

• Precision agriculture makes farming automated, no more workers needed, monitoring the 

field on smart devices, taking decision using smart devices. 
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Section 5 – Attitude of farmers towards soil sensors 

Question 18 – Proper irrigation system for crops is very important for the agricultural farm? 

It is important to have a proper irrigation system for 

the growth of the crops. There are different types of 

irrigation method such as surface, sprinkler, drip, 

and subsurface. Sprinkler method of irrigation 

system is important as it is best for vegetable 

growers and research focuses on vegetable growers. 

 

Table 18 – Irrigation system is important 

 

Figure 31 – Irrigation system is important 

• 21% and 47% of participants responded the proper irrigation systems is important for crops 

as strongly agree and agree respectively. 

• 22% of participants are neutral about the irrigation system used for crops. 

• The proper irrigation system is important in Ireland for vegetable growers and there is more 

innovation done in irrigation system as well such as it been automated. 

• Automated irrigation system uses the soil sensors to detect the water moisture level in the 

soil. 
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Question 19 – Soil sensors are important as it detects the moisture in the soil and temperature 

which helps to create an automated irrigation system? 

Soil sensors main function is to measure the 

water quantity in the soil. The amount of water 

required for crops is very important to know. 

More is the water in the soil or less is the water 

in the soil both may affect the crop. The different 

crop requires a specific amount of water and this 

sensor helps to measure it and it is connected to 

the smart device where the result is shown. 

Table 19 – Soil sensors are important 

 

Figure 32 – Soil sensors are important 

• 16% of participants strongly agrees with the sensors as an important device for the 

automated irrigation system. 

• Highest is 40% of participants who agree with this type of system whereas, 28% of 

participants are neutral with such automated irrigation system this is because of the lack of 

information about such sensors and technology. 
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Question 20 – Soil sensor the best way of creating an irrigation system better than the traditional 

way of irrigation and can help many farmers? 

As there are many different types of irrigation 

techniques but in this question, there is a comparison 

of the automated irrigation system with sensors or 

traditional irrigation system. An irrigation system 

which has appropriate content of water depending 

upon crop is perfect. The automated irrigation system 

has the ability of opening and closing the gate of the 

water after detection of water content in soil by 

sensors. 

Table 20 – Automated irrigation system is better 

 

Figure 33 – Automated irrigation system is better than the traditional way 

• 11 % of participants strongly agree with soil sensor a better way of the irrigation system, 

whereas, 42% of participants agrees with the same technique. 

• 32% of participants are neutral with the capability of soil sensor and there is a rise in the 

responses for neutral compared to question 19 which was 28%. 

• Such an automated irrigation system will ease the work for farmers and will increase 

productivity and profitability. 
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Question 21 – Will soil sensor benefit your farm? 

A final question about soil sensor is will it 

benefit your farm. Soil sensor along with 

technology helps to make the system 

automated where the water shortage is detected 

automatically. 

 

Table 21 – Soil sensors benefit farmer’s farm 

 

Figure 34 – Soil sensors benefit farmer’s farm 

• 48% of participants do agree with the soil sensor system and think that such a system will 

help them to create it on their farm. 

• While, 31% of participants were neutral about the use of the system in their farm this might 

be because of small farm size, lack of information of sensor, and many more. 

• There is a decrease in the responses for agreeing compared to question 20 where it was 

53% and dropped to 48%. 

• There is a rise in the participants disagreeing with the system which constitute 31% of 

whole participants. 
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Section 6 - The attitude of farmers towards cloud technology. 
Question 22 – How long you are using computers, laptops, smartphones or any other smart 

devices? 

When the topic is about cloud computing it is important 

to know about the use of smart end devices. Such 

devices help to operate, monitor the data from 

anywhere, and anytime. It is important to have basic 

knowledge about how the devices operate. 

Table 22 – use of smart end devices 

 

Figure 35 – Experience of using smart end devices 

• As the highest group with responses is experience of 11 and more years which is higher 

compared to every other group as the participants in the survey are highest from the age 

group of 15-30. 

• The world is connected with the internet with the help of application such as Emails, 

Facebook, LinkedIn, and many others. 

• Internet and smart end device is the most needed thing in cloud computing and every person 

in this world has it. 
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Question 23 – Do you think the internet can be useful for agricultural information 

The Internet has connected the whole world with the 

facilities it provides. Internet is important when it comes 

to cloud technology. Cloud technology has many 

services such as Infrastructure as a service, platform as 

a service, and software as a service. Cloud technology 

has the capacity of changing the agricultural field into 

profitability. Cloud technology collects the data from 

different devices and analyze the data and provides 

predictive analysis for farmers. 

Table 23 – Internet is useful for agricultural  

 

Figure 36 – Internet is useful for agriculture 

• 98% of participants agree with the use of internet in the agricultural field such as cloud 

technology for farmers which provide predictive analysis for farmers. 

• Cloud technology collect and provides analysis of inputs, innovations, pesticides, seeds, 

fertilizers, record keeping, and many other important things. 

• Cloud technology not only helps with on-field works but also provides a facility in off-

field such as paperwork, documents, policies, etc. 
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Question 24 – Is record keeping very important in farming? 

Record keeping is important in farming as there are 

much information which is important to keep it secure 

and safe. The cloud technology sync’s all the data from 

the application used and saved in the cloud system. 

Cloud technology helps to record the stock, helps to do 

the planning, with the help of information they gather. 

All the records from staff, day to day business, much 

other important data is captured into a cloud system. 

Table 24 – Record keeping is important 

 

Figure 37 – Record keeping is important in farming 

• 58% of participants strongly agrees with the importance of record keeping in agriculture 

and 36% of participants agrees with this. 

• Devices and cloud technology make record keeping easier. 

• Cloud technology is accessible from any location and any time and it is secure, safe. 

• All the data related to the farm can be stored in the system and later will be easy to do an 

analysis. 
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Question 25 – Will cloud technology help you in record keeping and is it better than the manual 

way of record keeping? 

Table 25 – Record keeping in cloud technology 

The question here compares the record keeping in 

cloud technology to the traditional way of record 

keeping. There is a fall in the participants 

responding agree and strongly agree. Most of the 

farmers do know that record keeping is important, 

and they do have their own of record keeping 

whereas, some farmers think cloud technology is 

a better option for record keeping.  

 

Figure 38 – Record keeping in cloud technology is better 

• 36% of participants strongly agree with the features of record keeping in cloud technology 

is better and so do 40% of participants which do agree as well with this feature and they 

believe that such feature will be helpful for them in their farm. 

• 12% of participants are neutral about the use of record keeping in their farm system and 

10% of participants disagree with the cloud way of record keeping. 
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Section 7 – Attitude of farmers towards farm management software 

Question 26 – Is it important to know about the stock, transactions, profit, loss in your farm? 

Table 26 – Records, stock, the transaction is important 

Farm management software helps the user to monitor 

all the stock, transactions, records of the product with 

the help of the application on smart end devices. The 

manual way of tracking is good when the amount of 

product is less, but software helps to make it more 

accurate. The software helps to take decisions 

instantly with the availability of analysis on products 

in the past. 

 

Figure 39 – Importance of stock record 

• 92% of participants do believe that it is important to keep the track of stock, transactions, 

profits, and losses. 

• There are many ways of monitoring the stock, but the management system helps it more 

accurately and securely. 

• It is important to keep monitoring the products to make further decisions which help in 

reducing the loss. 
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Question 27 – It is hard to manage stock, transactions in the traditional way of record keeping? 

Traditional record keeping has a lot of paperwork, 

physical work whereas management system does it for 

the user after inputs been filled in the software. 

Traditional record keeping lack in some features which 

farm management software provides the user such as 

accurate data, automated, secure, long lasting. Sales 

records, farm activities, farm history sheets are 

important things which traditional way of record 

keeping lack. 

Table 27 – Manual record keeping is difficult 

 

Figure 40 – Difficult to handle records in a manual way 

• There is an increase in response for the difficulty to handle records in traditional way as 

21% of participants are neutral about record keeping in traditional while, 21% of 

participants disagree with it. 

• This rise in responses for disagree shows that some participants believe in traditional way 

of record keeping. 

• 25% of participants strongly agree with the farm management system as a better way of 

record keeping and so do 33% of participants who agreed with the same system. 
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Question 28 – Farm management system helps to control and monitor the farm, livestock, record 

keeping? 

Table 28 – Farm management system helps to control 

Farm management system as in whole not only useful 

for recording keeping but it is a system connected to 

cloud and helps to monitor the farm and take decisions 

accordingly. The farm management system helps to 

automate the management such as record 

management, stock management, work schedules, 

and other important agricultural activities and this in 

return increase the profit.  

 

Figure 41 – Farm management system helps to control and profitable 

• 45% of participants strongly believe that farm management is profitable because of the 

features it provides to the user and 41% of participants agree with the same system. 

• Responses for neutral is very low in this case, as most of the farmers do think that such a 

management system will be helpful for farmers. 

• A farm management system helps to do most of the important things and the biggest 

advantage is it is more accurate. 
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Question 29 – Is a farm management system is better compared to traditional management system 

and will it benefit your farm? 

Table 29 – Farm management system is better for farmers  

The question is comparing the farm management 

system with the traditional way of managing the 

farm. The responses for the question is showing 

that a lot of participants do feel that farm 

management system is better. Farm management 

system services are been provided by many 

companies a lot of farmers do like such managing 

system. 

 

Figure 42 – farm management system is better for farmers 

• In total, 74% of participants do feel that farm management system is better this because of 

facilities they provide like you can monitor, operate the whole farm from your devices with 

better accuracy. 

• 17% of participants are neutral with both system, this is because of their current way of 

managing farm is better for them and it might happen that some of the participants do lack 

the information about such managing system. 

• Only 9% in total of participants do not believe in such a managing system. 
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Section 8 – Information related to ICT technologies. 

Question 30 – What problems do you think can be solved with the help of ICT technologies? 

Table 30 – ICT problem-solving capability 

ICT technologies have the capability of solving a different problem 

in on field as well as off the field. On field, problems cover related 

to farms such as crops, livestock, animal health and all other on-field 

things. Off-field is about the stock, transactions, profit, loss, record 

keeping, and other important off-field problems.  

 

 

Figure 43 – ICT problem-solving capability 

• 72% of participants believe that ICT technologies have the capability of solving both 

problems such as On field problem as well as off-field problems. 

• 20% of participants do feel that ICT technologies are only for off-field purpose and has no 

use on the field. 

• 8% of participants responded that ICT technology is useful for on-field problems and not 

for off-field purpose. 
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Question 31 -  ICT technologies have the potential of getting better farming results? 

After all the questions related to technologies asked 

above, the participants were asked about ICT’s 

potential in the agricultural field. where the results 

are surprisingly better and in favor of ICT 

technology. There are many technologies, 

techniques in ICT but when it is about ICT 

technologies in general then, the picture is different. 

Table 31 – ICT technologies potential  

 

Figure 44 – ICT technologies have great potential in farming 

• The results are surprisingly better, as in total 74.6% of participants feel that ICT 

technologies have great potential in agricultural field and will help many farmers and 

increase profitability. 

• 22% of participants are neutral in the case of the potentiality of ICT in farming, this might 

be because of a lack of information about ICT technologies. 

• Only 3.4% of participants do feel that ICT has not great potential in farming and it is of not 

much use for farmers. 
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Question 32 – What factors are limiting the use of ICT technologies in farming? 

The question asked above has multiple choices to respond. All the important factors are been 

included in the question. 

 

Figure 45 – Factors limiting the use of ICT technologies 

• The participants have responded the most for ‘Cost of technology’ and ‘Lack of 

technological infrastructure’ as the most important factors which have limited the use of 

such a great technology. 

• Many of participants do think that farmers ‘do not know the value/ knowledge of the ICT 

technologies’ and what it can do for them and, that is the reason why they do not implement 

such technologies. 

• Many participants has also responded to the factor such as ‘lack of training’ the important 

factor to implement the technologies. 

• Very few participants have responded for the factor as ‘No enough time to spend on 

technology’. 

• There are many factors which farmers do think is limiting the use of ICT technologies but 

I feel that to implement such technology, the person who is interested in implementing 

should be aware of all the information related to technology. 
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Question 33 – What are the consequences of not using ICT technologies? 

The consequences of not using ICT 

technologies is an important to question for 

farmers. Perception of every farmer is different 

in term of technology usage, so the 

consequences of not using it give a better 

picture. There are important consequences 

been added in the question which is important 

and consequences help to know what the future 

recommendation should be. The responses 

from the participants are impressive. 

 

Table 32 – Consequences of not using ICT technologies 

 

Figure 46 – Consequences of not using ICT technologies 

• There are two most important consequences as shown in the pie chart, 40% of participants 

do feel that not using ICT technologies will have ‘Loss in productivity and management 

efficiency’ and 32% of participants do feel that it will affect the innovations. 

• 16% of participants do feel it can create problems in the future and 12% of participants 

believe that farmers cannot compete without technology. 
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4.2 Interviews 

 The semi-structured interviews were taken as the process of data collection in the 

research wherein total 10 questions were asked to the participants which are related to the basic 

information of ICT technologies, drone technology, sensor technology, precision agriculture, 

livestock, and cloud technology. The participants are well experienced in the field of agriculture 

and technology. 

 IN1 is from Kerry, Ireland and a family dairy farm. He is working at Teagasc as a 

postdoctoral research fellow where he is testing and evaluating precision dairy technologies. IN1 

has done a PhD in Agricultural Economics, Rural Sociology, and Psychology. IN2 is from Ireland 

and has a farm. Participant is working at Teagasc as a PhD researcher.  

ICT useful in the agriculture sector 

 The ICT technologies have a potential in the agricultural field for the farmers. 

According to IN1 “Yes, I think the ICT technology is for agriculture, it has many aspects of farm 

management which with the right solution and with the right application and be able to automate 

things that were not possible to do before I will be no possibility to do. So, for example, I work 

alone in the small herd it is easy to work but as it gets bigger, it becomes harder and harder to do 

that”. According to IN2, “ICT technologies has a lot of use in the agriculture sector of Ireland as 

farmers do like the technologies as it makes their work easier, for example, the herd management 

software which helps to track the herd”.  

 In addition to the use of ICT technologies in Ireland IN1 also said that” I think not 

every technology will be useful. Some technologies will not be relevant for many farmers and 

there's a lot to that depends on first of all does the technology work then it works. Does it provide 

value the farmer but those are two levels of questions often and as I mentioned before the example 

of Technology allowing time to do things such as monitoring animal health and that's something 

that I'm looking at as Animal Welfare becomes a bigger concern and we also made measures of 

welfare and standardize them because most assessments of Animal Welfare is subjective and using 

that perhaps we can Implement standards for how well if I heard should be a GP number Matrix 

and compare that way”. Later IN2 said, “a lot of technologies are available in Ireland, but the 

cost of the technologies is high, and it is important to know how the technology works before 

implementing it”. IN2 comments about drone technology as, “the technology is very useful and 



79 | P a g e  
 

can be helpful for farmers but the cost is the factors because I myself do have drone and I know 

how costly it is very farmers can afford and the cost increases as better is the configuration but in 

few years, price won’t be that high”. 

 The livestock traceability system is important in Ireland as they are the major meat 

exporters. IN2 says that “tracing the livestock is great as it uses RFID tags on the ears which helps 

to track the animals and it is mandatory in Ireland, to have ear tags on sheep. He also later said 

that it might be used in the future on other animals as well but currently it is done on sheep 

everywhere in Ireland”. 

 IN2 said that “using soil sensor in creating automated irrigation system is a great 

idea using moisture level in soil, but I don’t know much about soil sensors”. IN2 says that “record 

keeping is cloud technology is a better idea as it is safe, secure and will never lose and, cloud 

technology is used in many other industries because of safety and automated purpose”. IN2 later 

added that “internet and smart devices are the most important things farmers need to have to 

implement cloud technology”. 

 According to IN2, “precision agriculture is very useful for farmers in Ireland as it 

helps to predict things in future such as, you mentioned forecast of weather, this predicting the 

weather will help every crop farmer”. IN2 says that “farm management system such as in Ireland, 

helps the farmers a lot because of HerdWatch application which is made by ICBF, Teagasc, 

AgriNet. The main advantage of such an application is farmers can monitor the farm from one 

application they don’t need to install or use any other application”.  

Perception of ICT technologies among farmers 

 There is a lot about ICT technologies but why farmers are not adopting what are the 

reasons behind it. IN1 says that perception of farmers in southeast of Ireland towards technology 

is “ The biggest problem is that a lot of technologies don’t work well enough, they may work in 

trial farm, lot of support and skills needed but if they go out then on to a farm where there is maybe 

less support and training is needed and some technology might not be appropriate” he said. He 

says that “farmers need more training but there's a cost to that as well as so that for the farmers 

to decide am I going to invest in the time and money and effort into learning about technology or 

would I use my time elsewhere”. IN2 says that “perception of ICT technologies varies farmer to 
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farmer, as there are a lot of devices, gadgets of ICT technologies available in the market, some of 

them buy while, some of them don’t because they do not know how to use it and what change it 

can make”.  

The difference in the perception of farmers 

 There is a difference in the perception of farmers towards technologies depending on 

their needs and capacity of investing. According to IN1 “I would say that some farmers who have 

the capability or ICT familiarity are making a choice? Yes. This is something that I can do 

relatively easily, and I can see the benefits first and then I think other farmers are making a 

rational decision. They're saying first of all; the technology doesn't seem to be very good. Yes. It's 

okay and not everyone else is using many people are doing fine without the technology and so 

there then so I don't think it's just a lack of knowledge”. IN2 says that “there is a difference in 

perception of farmers because of their conditions of farm and requirement of farms”. IN2 says that 

“my father is of age 55, and it is very hard for him to use drone technology so, for people of that 

age it is very hard to adopt technologies and many farmers in Ireland are of that age that is why 

there is the difference in perception”. 

 IN1 says that “farmers they want to wait for other people to take those risks and it's 

the right decision for them to go so until they see a good few people using successfully and easily 

then it's a big risk for them. Why would they take the risk? They're ok without the technology”. 

The obstacle in adopting technologies 

 There are a lot of technologies from different companies with different features for 

the farmers. According to IN1 If the technology works, there is not much independent testing of 

the technology for a reliable source, so you can’t trust. Many of the companies selling these 

Technologies when they say yes, this is great, and it will do an amazing thing. Every company says 

that but there are plenty of cases and examples were Technologies hasn't worked and then farmers 

are left with having spent a lot of money on a technology that doesn't work, and they waste a lot 

of time ago. Later he added the experience of technology where he says “we've had this experience 

research that I've been doing myself. We spent over a year and a half trying to implement the 

technology and only in the last month or two. It's been decided that it was not going to work. So, 

we wasted a huge amount of time a huge amount of money”. IN2 says that the biggest barrier in 
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adopting technologies in Ireland is because of lack of knowledge of technologies as many farmers 

do not know about technologies and how to use it and what will be the outcome. 

Occupation other than farming  

 There are a lot of farmers having different occupation other than farming when this 

was asked to the participant. IN1 says that “potentially it could be also that they are limited in the 

amount of land. They have the money into they know that they even if they spent worked full time 

on the farm would not, they would not get the same amount of money as a part-time job in farming 

or full-time job in farming”. IN2 says that, yes, a lot of farmers in Ireland do have other job and 

the main reason behind it is most of the farmers do not have enough income from their farms. IN2 

later added that I, Myself work at other place and then do farming and most of the farmers do the 

same. IN2 says that there are a lot of ICT technologies in agriculture but in Ireland, there are many 

cases of failure of technology so there is a lot of work need to be done on technology in Ireland. 

Motivation in the agricultural field  

 There is a lot of younger generation involved in the agricultural field. IN1 says that 

“I think the motivation for a lot of people joining agriculture say for explain to Dairy is its 

Financial. So there's a lot of profit to be made in the dairy sector and stairs and motivation for the 

lifestyle to be outdoors to work with maybe large Machinery if they're interested in technology in 

addition to those other things maybe but I don't think if somebody has a strong interest in 

technology, then I don't think farming it would be the most obvious choice for them to do”. 

 About the young generation in the agricultural field and technology field his opinion 

is “I think they would be more profitable and It generates a higher income working for a 

technology company or getting a qualification related to technology and one of the issues that 

there is in the sector is that people who know about agriculture cannot know how to code or know 

much about cloud computing, machine learning, and path analysis all these things”.  

 Later he also added that “there's a skill Gap there so you have people from outside of 

Agriculture, but these kids coming in and they don't know much about correct culture and then 

you have people like myself who have knowledge of Agriculture, but I'm not very technical trying 

to learn about the technology side. I don't think that technology in agriculture is attracting lots of 
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new people. I think it’s more lifestyle and financial motivation and would be the two main things 

I think”. 

 IN2 says that the motivation of farmer they will get from word of mouth as if any 

technology used by farmers and if he is successful in it and the farmers will know easily and they 

will adopt it as well and this is because of strong word of mouth among farmers. 

Grant on technology 

 Grant of technology helps farmers as the technology is been approved by the 

government to be granted and they can believe in those technologies as the government is been 

involved. Grant of ICT technologies can be very helpful but the opinion of IN1 says that “there is 

a technology called tape meters which measures the growth of grass in the field so there's a grant 

for that in Ireland. So, I think that is good because there's been just strong evidence says that 

there's a good economic benefit to that and I think for the other Technologies the economic benefit 

is very unclear”. IN2 says that, yes government do provide grant on technologies and such ICT 

technologies are beneficial for farmers so, government granting those technologies is a great idea. 

 Later IN1 also gave the example where he says that “there's one study of Dutch Dairy 

Farmers to adopt the technology and pharmacists didn't and those are the types of Technologies 

were not much more profitable.  

 IN1 says that “From the government's point of view, if you're trying to support 

economic performance, then it's very messy, and it's very unclear”.“Irish government has 

supported the adoption of tape measures because it's a very strong economic case there for the 

adoption of this technology by pasture-based farmers,” he says. 

Role of attitude towards technology  

 According to IN1, “the role of attitudes in the case of technology is not as important 

as many people say it is and I think that the technology farmers need reliable information”.  

 “They're rightfully suspicious about the information that they get from the company 

and so independent research showing that technologies work well and as well, technologies do not 

work Well because many technologies do not function very well would give farmers more 

confidence,” he says.  
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Choosing the right path 

 It is important to take the right path as it is the big decision to invest in technologies. 

IN1 says that “at the moment farmers have to do a lot of research themselves, they have to call 

other people who are using technology and so I think many farmers that's a lot of work and the 

benefits are unproven. What will they gain from it? They know they're going to spend money”. 

 IN1 later added that “they know they’re going to spend time and they don't know what, 

how much of an improvement are going to get and often the next outcome is negative. And so, they 

are correct in choosing other uses of their time or other use of that money”. IN2 says, that many 

companies do a release or innovate different technologies and farmers can buy it and use it but 

most of them do not work as technology do not work so, farmers need to take proper decision 

before using technologies. 
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Chapter 5 

Discussion of Results 

 The findings from the survey questionnaire and interview questions are discussed in 

this chapter. The findings help to conclude the attitude of farmers towards adopting ICT 

technologies. This chapter will look into all the technologies listed in the above chapters and 

determines the attitude of different technologies. This chapter is divided into different subsections. 

The final conclusion and results will help to improve the attitude of farmers towards technologies. 

The barriers to adopting technologies are also discussed in this chapter. 

The determinant of ICT technology adoption 

 According to (Loevinsohn, Diagne and Sumberg, 2013), it has been an important aim 

for agricultural programmes to convince the farmers about the benefits of technologies. There are 

a lot of approaches used to reach the farmers and convince them such as agricultural research, 

extension program, and rural development. The three important factors for the adoption of 

technology are first is environmental factors which include soil, water availability, climate 

variability, second is institutional factors which include markets, tenure, etc and third is personal 

factors which are age, gender, educational level (Loevinsohn, Diagne and Sumberg, 2013). In 

simple words, the decision of farmers to adopt technology depends on the interaction between 

characteristics of technology, conditions, and circumstances. The survey results show that the 

younger generation is more educated compared to the older generation and they are open to using 

new technologies on the farm. It can be concluded by responses that; higher educated farmers tend 

to be younger than less educated farmers. According to (Ntshangase, Muroyiwa, & Sibanda, 2018), 

the older farmers are more attributable because of better access to the resources such as own the 

land, they also have more experience and knowledge compared to younger generation farmers as 

they have spent more time practicing it compared to young farmers. Many old generation farmers 

don’t know much about technology and they believe in their traditional way of farming. Response 

from interview says that there is a skill gap between people outside of agriculture, as some have 

knowledge of agriculture but don’t have the technical knowledge and try to learn technology and 

this is why he says that he doesn’t think that technology in agriculture is attracting young 

generation. 
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 According to (Bonabana-wabbi et al., 2002), farm size is the most important 

determinant. Farm size can affect and in turn be affected by other factors which are influencing 

the adoption of technology. Farm size is important because it affects adoption costs, risk 

perception, human capital, labor requirements and many more and for small farms, big cost 

becomes a constraint for technology adoption  (Bonabana-wabbi et al., 2002). In some study cases, 

there is a negative impact of farm size on the adoption of technologies on field. (Mwangi, Kariuki 

and Egerton, 2015) added that small farm size may provide an incentive to adopt technology such 

as labor-saving or land-saving technology in case of innovation. The response from the survey 

shows that farmers with large farm size are capable of handling technologies as it needs a big 

setup, big costs and many more. Whereas, for small farm size it is difficult to set up the 

technologies and many farmers because of ease of the traditional way of farming don’t want to set 

up new technologies. According to IN1, it is just not lack of knowledge which is affecting the 

adoption of technologies but there are many other factors.  

Factors determining the adoption of 

technology 

 

 

Technology Factors Economic Factors 

 

Institutional Factors 

 

Household-specific 

factors 

 

 

(Farm size, net gain, 

Off-farm income) 

(Acquisition of 

information, 

Extension services) 

(Age, Education, 

Capital, Gender) 

Figure 47 – Factor’s determining the adoption of technology 

 Education of the farmers is said to have a positive effect on farmers to adopt the 

technology and education helps to increase the ability to obtain, processing and using knowledge 

to adopt the technology (Lavison, 2013)(Mwangi, Kariuki and Egerton, 2015). Responses from 
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the survey show that participants qualified above secondary education have better information 

about technology. Response from interview says that farmers need more training, but it is costly 

as farmers have to decide if they are going to invest their time, money and effort into learning 

about technology. 

 The net gain is the key determinant for the adoption of new technology including all 

the cost of technology and cost of agricultural technology is a constraint in adopting the technology 

(Mwangi, Kariuki and Egerton, 2015). Cost is the most important thing for farmers for investing 

technology on their farm. Response from interviews says that farmers know they are going to 

spend time and money in adopting technology and they don’t know what they are going to get and 

most of the time outcome is negative. He says that they are correct in choosing other use of that 

money and time. Off-farm income has a positive impact on technology adoption as it helps to 

overcome the cost constraint faced by many farmers (Mwangi, Kariuki and Egerton, 2015). Off-

farm income helps farmers to invest in other productive things such as improved seed, fertilizers 

and many others. There is another way of looking into it, such as may be farmers are not getting 

enough from farming that is why they are tending towards other jobs. Survey responses show that 

64.4% of participants have occupation other than farming.  

The attitude of farmers towards ICT technologies 

 The attitude of farmers is important to know for the adoption of any technology. The 

interview says that the role of attitudes is not important as many people do say it is in case of 

technology later, he added that reliable information about the technology is what farmer should 

know for adopting technologies. So, providing information about technology to farmers will make 

more sense for adopting technologies. Survey results show a different perception of farmers 

towards different ICT technologies. The interview tells that there are lot of technologies available 

in Ireland but there is not proper testing done and that is why farmers do not believe in technology 

in many cases. 

Attitude towards drone technology 

 Drone technology helps to track the activities on the farm with detailed information 

and it can fly far. Drone technology has the capacity of covering bigger as well as smaller farm 

depending on the drone’s configuration. From the survey responses, 69% of participants do feel 

that tracking farm activities is essential and will help to get better farm results. This shows, how 
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important it is for farmers to track the farm activities. Survey question focused on monitoring of 

crop’s health where the question was asked that is it difficult to track the crop’s health. 

Surprisingly, the result shows that 43% of participants responded that it is hard to track the health 

of the crop while, 28% of participants as neutral when asked about tracking the crop and, 29% of 

participants disagreed as it is easy for them to track the health of the crop. Some farmers do like 

their way of tracking the crop as they find it efficient while, drone technology eases the work and 

provides detailed information. 

 Participants were asked what do drone technology have a lot of use in agricultural 

farm, the result from the responses was surprising as 41% of participants responded as neutral and 

51% do believe in the potential of drone technology. The reason for responding neutrally can be 

referred to IN1, as he said that farmers need to have reliable information about technology. 

Government does provide grant-aid for technologies useful for farmers such as currently in Ireland, 

tape meters are granted to farmers told by IN1. 51% of participants do feel that government should 

provide grant-aid for technology and 30% of participants were neutral about granting the 

technology.  

 Conclusion on drone technology – Farmers do know that it is important to track the 

activities in the farm, and most of the farmers do believe that drone technology will help to track 

and they also feel that providing grant-aid is a great while, for neutral responses, it shows there is 

lack of information about technology. Drone technology is great for farmers, but it is costly at the 

moment and it has hard for the older generation to use. 

Attitude towards livestock management system. 

 It is important to track the livestock as it will increase food safety and public health 

safety. Tracking the animals from birth and tracking the activities is been practiced in many places. 

RFID tags play an important role in tracking the animals, and it also sends the calving alert to the 

farmer. 85% of participants responded that it is important to track the livestock for better results 

while only 12% of participants were neutral about tracking the livestock. 69% of participants do 

feel that technology for tracking livestock with the help of devices such as RFID tags, sensors are 

better compared to the traditional way of tracking the livestock.  
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 “HerdMaster” is a herd management system developed in Ireland for farmers. 

Surprisingly, 49% of participants are neutral when asked that “HerdMaster” is the best application 

for herd management while only 33% of participants do feel that “HerdMaster” is best for 

management. 29% of participants responded that they are satisfied with “HerdMaster” application 

whereas, 52% of participants were neutral about the capability of “HerdMaster” application to 

satisfy the farmers. Survey question focused only on one application just to know the farmer’s 

view.  

 Conclusion on livestock management – Farmers do know that it is beneficial by 

tracking the livestock, and they also feel that technology for tracking the livestock will help but, 

there are mixed responses for HerdMaster application, this is because some farmers do not know 

the application or they might be using other application. The livestock traceability system is useful 

for farmers in Ireland as they are major meat exporters and currently, ear tags are used on sheep 

and in future it might be used on other animals. 

Attitude towards precision farming  

 Precision farming is done on analyzing the past data and predicting the conditions this 

helps to take better decisions. 72% of participants responded that precision agriculture helps to 

take better decisions while only 21% of participants were neutral about the precision farming 

concept. Forecast of the weather is one of the important factors included in the survey, where 96% 

responded that the forecast of weather will help to take better decisions as climatic changes have 

destroyed a lot in the past.  

 59% of participants do believe that precision agriculture is better than the traditional 

way of farming and they also believe that it is the future of farming whereas, 28% of participants 

are neutral about precision agriculture. 69% of participants do believe that precision farming will 

benefit their farm and 19% are neutral to benefit from precision agriculture.  

 Conclusion – Most of the farmers do believe in the capabilities of precision farming. 

Most of the farmers believe that it is the future of farming and help many farmers while neutral 

responses are just because of the lack of information on precision farming. Precision agriculture 

will be helpful for farmers because of application such as the forecast of weather and it is important 

to crop farmers. 
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Attitude towards soil sensors in farming 

 Soil sensors play an important role in collecting data related to the water moisture 

level in the soil which in return helps to create a proper irrigation system. 68% of participants 

believe that it is important to have a proper irrigation system for crops. 56% of participants 

responded that soil sensors are important in creating automated irrigation system while 28% of 

participants were neutral with use of soil sensor this is because of lack of information on soil 

sensors and its uses.  

 The survey responses were surprising as, 32% of participants were neutral when asked 

that soil sensor is the best way to create irrigation system while 53% of participants believe that 

soil sensor is the best way to create irrigation system and it is better than traditional irrigation 

system. 48% of participants do believe that use of soil sensor will benefit their farm while 31% of 

participants were neutral about the use of soil sensor. 

 Conclusion – Creating an automated irrigation system will help farmers, as it related 

to the crops, plants and, nutrients. Soil sensor is an important component in creating such 

automated system and most of the farmers believe that it will help them while, in case of soil 

sensors, there are a lot of neutral responses which is because of current irrigation system is efficient 

and lack of information of soil sensors. 

Attitude towards cloud technology 

 Cloud technology has been used in many industries and agriculture sector has a lot of 

potential of using cloud technology. 60% of the participant are using smart devices for more than 

10 years as it is important to know when the topic is about cloud technology. while 34% of 

participants do have experience of using smart devices between 6 to 10 years. These numbers are 

good to talk about cloud technology. 98% of participants do feel that the internet is useful for the 

agricultural purpose such as implementing cloud technology. 

 Cloud technology has many applications in agriculture, but the survey focused on 

record keeping where 93% of participants responded that record keeping is important in farming. 

76% of participants do believe that record keeping in cloud technology is better than the manual 

way of record keeping whereas 12% of participants were neutral and 12% of participants believe 

in the manual way of record keeping.  
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 Conclusion – Farmers do have experience of using smart devices and they know that 

the internet is important for agricultural. Farmers responded that record keeping is important but 

few farmers like a manual way of record keeping while, somewhere neutral about cloud technology 

use but most of the farmers believe that cloud technology is better and help them. Cloud technology 

is the best way for record keeping and storing the data on cloud and farmers just need is internet 

and smart devices which most of the farmers do have. 

Attitude towards farm management software 

 Farm management software is all in one as it helps to monitor the farm, and it is kind 

of automated system with high accuracy. 92% of participants responded that it is important to keep 

track of stock, transactions and, records. 24% of participants believe that it is not difficult to 

manage stock in the traditional way while 55% of participants believe that it is hard to manage the 

record in the traditional way.  

 86% of participants responded that farm management system helps to monitor and 

control the farm and 74% of participants responded that farm management system is better than 

traditional management system and will benefit their farm whereas, 17% of participants were 

neutral about the benefit of the farm management system.  

 Conclusion - Farmers do know that monitoring and controlling the farm will improve 

the accuracy and profitability but some of the farmers do believe in the traditional way of managing 

the farm. Most of the farmers do believe in the farm management system and believe that it will 

help them. Farmers are using and many will be using it as it is the best application supported by 

main authorities such as ICBF, Teagasc, and AgriNet that is why farmers do not need to install 

other application. 

The obstacle in the adoption of technology 

 There are many reasons which limit the use of ICT technologies in Ireland. The 

difference in the perception of farmers is one of the reasons as IN1 says, farmers who have 

capability or ICT familiarity are making the decision of adopting technology because they feel it 

is easy for them to adopt. Some farmers do feel that technology doesn’t do very good and farmers 

are doing fine without the technology says IN1. Lack of knowledge is not only the reason but 
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also technology available in Ireland are not doing well and this is limiting the use of 

technology.  

 Survey responses for factors limiting the use of ICT technologies show that cost of 

technology, lack of technological infrastructure and knowledge/value of the ICT are the three 

important factors for limiting the use. Most of the farmers do feel that the consequences of not 

using ICT technologies are loss in productivity and management efficiency and, lack of innovation. 

Farmers in Ireland have an idea about what is limiting the use and what are the consequences, but 

they also want to see technology working. Responses from interview show that farmers are waiting 

for other farmers to use the technology and see if they are successful by adopting it so, they can 

make the decision to whether adopt the technology because they don’t want to take such a big risk 

when they are doing fine without technology.  

 Technology is not working well is because there is not much independent testing done 

on technology and a lot of companies do say that the technology will do amazing things for you 

but in plenty of cases, technology has not worked and farmers are left with having spent a lot of 

money and wasted a lot of time as well from interview responses. Interview response also includes 

one example, where the research was going on implementing the technology for a year and a half 

and just in last month, they came to know that technology is not going to work and they lost huge 

amount of time and money.  

 Conclusion – Farmers in Ireland, do know that ICT technologies have a great 

problem-solving capability and great potential in the agricultural field but, technology needs to be 

developed and tested properly and practical outcome should be shown to the farmers for increasing 

the adoption rate. With the development of technologies, even the farmers need to get educated 

with knowledge of ICT technologies. 

Occupation other than farming  

 The main reason behind having other occupation is because a lot of farmers do not 

have enough income from farming. Farmers have limited land and even if they work full time will 

not earn enough, so they have other occupation. 
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Motivation for farmers 

 There is a lot of young generation wants to get involved in the agriculture sector such 

as dairy farming as it is financially benefitting for them. The skill gap is the main concern, as there 

are many people coming from outside of agriculture sector and they don’t know about the culture 

and there are other people who know about culture but not enough knowledge on technology. The 

skill gap if reduced will create a motivation for many people. Word of mouth of farmers is the 

motivation for many farmers as if any farmers successful with the technology the others will use 

it too. 

Choosing the right direction 

 It is important for farmers in Ireland to take decision wisely about using technology 

because it will cause them in time and money. Finding detailed information about technologies 

and the practical outcome is important to know if technology will help them. There are many 

companies just for their business sell a lot of technologies without doing proper testing so farmers 

should be aware of such technologies. 

Above discussed are the important factors in the attitude of farmers towards adopting technologies. 
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Chapter 6  

6.1 Conclusion 

The research helped to find the factors which deal with the attitude of farmers towards ICT 

technologies. The main aim of the research study was to find the attitude of farmers in the southeast 

of Ireland towards adopting ICT technologies. After doing a proper analysis on survey 

questionnaire and interview question responded by participants it shows, most of the farmers 

(expect older farmers) do want to make use of ICT technologies but the main reasons are lack of 

knowledge about ICT technologies and technologies made by companies need to be tested 

properly. This will increase the use of ICT technologies as farmers do like to make work easier 

and automated.  

The research helped to find that a lot of farmers have other occupation than farming and 

the reason behind this is income from the farm is low. Ireland has great potential in the agriculture 

sector from the past and the use of ICT technologies with educating farmers and showing them 

practically will help to increase the adoption of ICT technologies. Motivation among farmers will 

increase towards adopting technologies when farmers in Ireland will practically see the benefits of 

using technology as the strongest medium of communication among the farmers is word of mouth.  

There is important technology currently used in Ireland such as Herd Management software 

but, other technologies do have great potential in Ireland’s agriculture sector. As discussed in the 

literature review, the developed countries are using ICT technologies such as precision agriculture 

for the last twenty years and this makes developed countries way ahead of developing countries. 

The factors limiting the use of ICT technologies are the cost of technology, lack of infrastructure 

for technology and lack of value of ICT technologies in farming.  

Survey responses show that farmers do want to implement technologies such as drone 

technology, precision agriculture, livestock traceability system, cloud technology, and farm 

management system. It is not easy to implement such huge technologies they need to have proper 

planning for setting up technology, cost of technology and many other things. There are factors 

discussed above which are determinant to adopt the technology. The important factors are Age, 

Education, Capital, Acquisition of information, farm size and net income. This factors really do 

affect the attitude of farmers as the younger generation are more open to adopting the technologies, 
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capital helps the farmers to invest in technologies, education helps to know what technology it is 

about and how to work. So, these factors discussed above are an important determinant in adopting 

the technology. 

Ireland needs to do a lot of research in building proper technology and testing it properly 

before selling it to farmers. The farmers need to be educated with the help of agricultural services. 

The young generation who are open to adopting technologies should be given more facilities in 

studying technology. Government, technology providing companies, food institution and farmers 

should work in coordination for promoting the ICT technology in Ireland. The final conclusion is 

Ireland agriculture sector has great potential towards the future by adopting ICT 

technologies. Most of the farmers in Ireland are aware of ICT technologies but needs to have 

in detail knowledge about how it really works and what it can for them which can be done 

with agricultural extension services. Cost of technology, lack of value of ICT technologies 

and lack of technological infrastructure is limiting the use of ICT technologies in Ireland. 

These barriers can be overcome with educating farmers, involving the young generation and, 

proper development of technologies. 

6.2 Research Limitation  

The research had many limitations at the time of data collection where it was difficult to 

find farmers from southeast of Ireland. It was even more difficult to find participants for an 

interview as research needed participant from agriculture ICT technologies expertise. Social media 

helped research to find participants from Facebook and LinkedIn. The research followed mixed 

methods which include qualitative as well as quantitative it was time-consuming but very effective 

to find information. Finding participant for the interview was very difficult compared to the survey 

questionnaire but the snowball method helped to find another participant from one participant. 

6.3 Future Recommendation  

The research study will be helpful for researchers, farmers, food institution to know the 

attitude of farmers towards technology. The research helps to know what are the barriers which 

are limiting the use of technology in the southeast of Ireland. Research also recommends the 

approaches should be taken government, farmers, companies in order to adopt the technologies. 

The young generation is an important to factor to increase the adoption rate as they have knowledge 

about it and so this research will help them to know the current situation of Ireland agriculture 



95 | P a g e  
 

towards ICT. This research will be very helpful for people of Ireland interested in knowing the 

attitude of farmers.  
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Appendices 

Personal Reflection 

Personal reflection is about the experience at the time of dissertation and MBA course. 

 MBA course is turning point of my life as I’ve learned lot of things at the time of the 

course which will help me in my future. As I did my Bachelor of Engineering in Electronics & 

Telecommunication and this course was way different from my bachelor course where I met new 

people from different countries and all the way journey was very good. Research Method 1 is the 

first part in semester 1 of dissertation. It was very hard to look for a topic but after lot of research 

I choose Hybrid Cloud – the future of cloud computing was my topic. I learned important things 

in semester 1 but was little confused but dissertation stage improved a lot in me. MBA course gave 

me an opportunity to meet new people and I’ve done group projects with them it was a good 

experience. Teamwork is very important skill everyone should have, and it helps a lot.  

 Dissertation experience is way different compared to all my other experiences in the 

college. With the help of my supervisor I was able to find a right path towards writing a good 

dissertation. In dissertation, I learned how to find the appropriate journals, academic sources and 

many other things. As my data collection I choose for mixed method which includes qualitative 

and quantitative method where I shared my survey questions to farmers via Facebook and 

LinkedIn. Survey responses was a tough part as it wasn’t that easy to find the participants as I 

choose Southeast part of Ireland, but I was successful in getting the responses from them. 

Participants for interview was toughest part in my dissertation as I needed the participants from 

agriculture ICT expertise. Which I after lot of searching, got one participant on LinkedIn and he 

referred me another participant. This is first time when I talked to people for interview, were I was 

little nervous, but second interview was quite good. Both data collection methods were my first 

experience.  

 Dissertation was about technologies and farming in Ireland, where I learned lot of 

things about farming and technologies. It is important to know how farmers feel about technology 

which I was able to think in their way. I was fully into the dissertation which I feel makes the 

research better. MBA is done once, and it is important to do it properly. I had lot of obstacle in my 

dissertation, but my supervisor was very helpful, and he encouraged me in doing thing correctly. 
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Taking the interviews from expertise and survey from farmers and then discussing and finding 

conclusion was very hard task. You learn by doing it again and again which I did, and hopefully 

written it properly. Dissertation and MBA course taught me many important things which I will 

never forget. Proper dedication and people around you make things better which I did with 

dissertation where my supervisor, friends, librarians helped me a lot. 
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Information sheet for participants 
 

The Attitude of Farmers in Southeast of Ireland towards adopting ICT 

technologies 

 

You are being asked to take part in a research study on…      

The research is about finding the attitude of farmers towards adopting the ICT technologies like 

Drone technology, Precision agriculture, Livestock traceability system, Soil Sensor, Cloud 

Technology and, Farm management system. ICT technologies are used in developed countries for 

many years. It is important to find what farmers in Ireland feel about technologies.  

My name is Akshay Ajay Gogate, a student from Dublin Business School studying MBA Cloud 

Computing. My research is supervised by Mr. Tom Wall and is affiliated to Dublin Business 

School.        

In this study, you will be asked to…     

The participants in the research will be asked to fill the survey questionnaire form which includes 

ICT technologies such as Drone technology, Precision agriculture, Livestock traceability system, 

Soil sensors, Farm management system and Cloud technology. Survey questionnaire has 8 sections 

which includes basic information and additional question on ICT technologies.  

The ethics followed in this research are as follows 

1. All the information from the participants will not be disclosed. 

2. The privacy of the participants will be protected. 

3. Participants will not be forced in any way throughout the process  

TIME COMMITMENT    

The study typically takes 10-15 minutes for completing the survey questionnaire and 

approximately 20 minutes for the interview. I respect you for taking the time out for the process.  
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PARTICIPANTS’ RIGHTS    

You may decide to stop being a part of the research study at any time without explanation required 

from you. You have the right to ask that any data you have supplied to that point be withdrawn / 

destroyed. You have the right to omit or refuse to answer or respond to any question that is asked 

of you.      

You have the right to have your questions about the procedures answered (unless answering these 

questions would interfere with the study’s outcome. A full de-briefing will be given after the 

study). If you have any questions as a result of reading this information sheet, you should ask me 

before the study begins.      

CONFIDENTIALITY/ANONYMITY    

The data I collect does not contain any personal information about you except name, age, 

education and little farming information. All data related to you is only for the research study. 

All the data collected will be kept secured and not shared to any other person. 

FOR FURTHER INFORMATION    

I Akshay Ajay Gogate and Mr. Tom Wall will be glad to answer your questions about this study 

at any time. You may contact my supervisor at email Id – tom.wall@dbs.ie 
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Informed Consent Form 
 

PROJECT TITLE:  The Attitude of farmers in Southeast of Ireland towards 

adopting ICT technologies 

  

PROJECT SUMMARY:  There are lot of ICT technologies used in developed countries in farming 

sector whereas developing countries are slow compared to developed countries. Ireland has a great 

potential in agriculture sector. There are lot of farmers in Ireland who are ready to invest in such 

technologies. The technologies in which research is focusing are Drone technology, Precision 

agriculture, Livestock traceability system, Soil sensor, Farm management system and Cloud 

technology. Most of the farmers might be familiar with technologies. It is been said by many 

experts that food required will be doubled in few years and land of farming is less. Productivity is 

important in farming and such technologies helps to do so. My research aims to find the attitude 

of farmers in southeast of Ireland towards adopting ICT technologies and find the barriers limiting 

the use of technology.                                

By signing below, you are agreeing that: (1) you have read and understood the Participant 

Information Sheet, (2) questions about your participation in this study have been answered 

satisfactorily, (3) you are aware of the potential risks (if any), and (4) you are taking part in this 

research study voluntarily.  

_________________________________     _________________________________    

Participant’s signature                               Participant’s Name (Printed)   

Akshay Gogate                                               

_______________________________       _________________________________    

Student Name (Printed)                    Student Name signature    

  

__Date_______________________________     
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Interview Questions 

1. Do you think ICT is useful in agriculture sector? Why? 

 

2. Do you think the Drone is for every farmer and why you think so? Please tell what are the 

features and in what ways drone can help farmers?  

 

3. Do you think most of the farmers know about Drone technology? Please tell what the best 

approach is to tell farmers about drone technology and what is the reason do you think why 

farmers are not using Drones. 

 

4. Do you think ICT technologies to track the Livestock, animals will help farmers for better 

outcome results? Why do you think so? and what is the attitude of farmers in your 

perspective towards ICT for livestock. 

 

5. Do you think precision agriculture is the future of farming as it helps to take better decisions 

depending upon the previous data? Explain why you think so? What is the reason why 

farmers are not using precision agriculture? 

 

6. Do you think farmers should invest in soil sensors as it helps to create an irrigation system 

by providing the information related to the moisture in the soil and temperature? and Why 

do you think so?  

 

7. Do you think Cloud technology is better than manual way of record keeping Explain why 

you think so?  and what are the other features of cloud technology which may be helpful 

for farmers? 

 

8. What potential ICT has for better farming results? What do you think is limiting the farmers 

from adopting the ICT technologies and what are the consequences of not using ICT 

technologies? 

 

9. What are barriers in adapting the ICT technologies and why farmers do have other 

occupation than farming? 

 

10. What is attitude of farmers towards adopting the ICT technology? 
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Survey Questionnaire 
 

Section 1 – General Information 

Question 1 – what is your age? 

A) 15-30 

B) 31-50 

C) 51 and above 

Question 2 – How qualified are you? 

A) Primary education 

B) Secondary education 

C) Above secondary education 

Question 3 – How big is your farm? (Hectares) 

A) 1-10 

B) 11-25 

C) 26-40 

D) 41 and above 

Question 4 – How long you have been farming? (Years) 

A) 1-5 

B) 6-10 

C) 11-20 

D) 21 and more 

Question 5 – Do you have any occupation other than farming? 

A) Yes 

B) No 

Section 2 – Attitude of farmers towards “Drone Technology” 

Question 6 – Is it difficult to track the health of the crop? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 7 – Is it essential to track the activities on the farm for a better result? 

A) Strongly Agree 

B) Agree 
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C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 8 – Drones have a lot of use in agricultural farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 9 – Should the government provide grant-aid of “Drone Technology” for farmers? 

A) Agree 

B) Neutral 

C) Disagree 

Section 3 - Attitude of farmers towards tracking the livestock 

Question 10 – It is important to keep tracking the livestock for better results? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 11 – Technology for tracking has the ability to save the animals, livestock and is better  

compared to the traditional way of tracking the livestock? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 12 – The application made by Teagasc, ICBF, and Agfood called “HerdMaster” is best  

for tracking the livestock. 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 
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Question 13 – The livestock application such as “HerdMaster” does satisfy your needs of 

tracking  

the farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Section 4 - Attitude of farmers towards adopting precision farming 

Question 14 – Do precision agriculture helps you to take better farm decisions? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 15 – Do forecast of weather helps you to take better decision related to farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 16 – Is precision agriculture better than the traditional way of farming and is its future  

of farming? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 17 – Will technology “precision agriculture” will benefit your farm? 

A) Agree 

B) Neutral 

C) Disagree 
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Section 5 – Attitude of farmers towards soil sensors 

Question 18 – Proper irrigation system for crops is very important for the agricultural farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 19 – Soil sensors are important as it detects the moisture in the soil and temperature  

which helps to create an automated irrigation system? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 20 – Soil sensor the best way of creating an irrigation system better than the traditional  

way of irrigation and can help many farmers? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 21 – Will soil sensor benefit your farm? 

A) Agree 

B) Neutral 

C) Disagree 

Section 6 - The attitude of farmers towards cloud technology 

Question 22 – How long you are using computers, laptops, smartphones or any other smart  

devices? (Years) 

A) 1 - 5 

B) 6 – 10 

C) 11 and above  

Question 23 – Do you think the internet can be useful for agricultural information? 

A) Strongly Agree 

B) Agree 
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C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 24 – Is record keeping very important in farming? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 25 – Will cloud technology help you in record keeping and is it better than the manual  

way of record keeping. 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Section 7 – Attitude of farmers towards farm management software  

Question 26 – Is it important to know about the stock, transactions, profit, loss in your farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 27 – It is hard to manage stock, transactions in the traditional way of record keeping? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 28 – Farm management system helps to control and monitor the farm, livestock, record  

keeping? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 
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Question 29 – Is a farm management system is better compared to traditional management  

system and will it benefit your farm? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Section 8 – Information related to ICT technologies 

Question 30 – What problems do you think can be solved with the help of ICT technologies? 

A) On-field problems 

B) Off-field problems 

C) Both 

Question 31 - ICT technologies have the potential of getting better farming results? 

A) Strongly Agree 

B) Agree 

C) Neutral 

D) Disagree 

E) Strongly Disagree 

Question 32 – What factors are limiting the use of ICT technologies in farming? 

A) Lack of training 

B) Do not know the value of ICT 

C) Cost of technology 

D) Lack of technological infrastructure 

E) No enough time to spend on technology 

Question 33 – What are the consequences of not using ICT technologies? 

A) Loss in productivity and management efficiency 

B) Loss of competitiveness 

C) Lack of innovation 

D) Problems in the future 

 

 


