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SUMMARY

This report examines technology adoption and usage by farmers in Ireland.  Specifically, the study examined the degree to which a number of key factors influence farmers’ adoption and usage of farming software and farming websites such as AgFood.ie.  This was achieved via the use of postal and online surveys, both of which were based on a psychometrically validated technology adoption and usage model.  Complementary interviews with farmers were also conducted in order to ascertain farmers’ attitudes towards technology usage in general.  The results of the study indicate the following:

· Facilitating conditions i.e. the self-evaluation that they have adequate knowledge and resources is the factor that most influences Irish farmers’ intentions to use farm software and websites.

· The degree to which Irish farmers believe that using farming software and websites will help them to achieve gains in farming performance (Performance Expectancy) and the perceived ease of use of the system (Effort Expectancy) also influence their intention to use farming software and websites, but to a lesser degree than does their belief that they have adequate knowledge and the necessary resources to do so.
· Irish farmers are more strongly influenced in their intention to use farming software and websites by people that they perceive as being important to them rather than by neighboring farmers.  
· Differences in level of education influence farmers’ intentions to adopt farming software and farming websites.

· Children, particularly younger children, are a strong determinant of computer and Internet usage in the farming family.  

· The speed of available broadband influences farmers’ intentions to use Internet technology and consequently to use farming websites. 

· Trust beliefs (in relation to the safety of personal information being transmitted) strongly influence farmers’ decisions to adopt and use technologies.  Those trust beliefs are influenced by exposure to technology and training in the use of the technology.

TECHNOLOGY ADOPTION & USAGE BY FARMERS IN IRELAND

INTRODUCTION

This report examines technology adoption and usage by farmers in Ireland.  It consists of four main sections.  The first section describes the response rates obtained from the postal sample and section II provides a descriptive picture of the characteristics of the respondents.  

Section III of the study examined a number of key factors to test the degree to which they influence farmers’ intentions to adopt and use farming software and websites.  A psychometrically validated model was applied and the results were rigorously examined.  Tests of the internal reliability of each of the survey constructs were conducted as was a subsequent factor analysis which indicated interrelationships between some of the original variables, which resulted in a number of changes to item associations.  The results of the factor analysis, the new associations, and the construct reliability are described in detail in this section.  In addition, correlation techniques were used to establish the degree of association between the survey variables whilst partial correlation tests were used to measure the strength of the relationship between the independent and dependent survey variables whilst controlling for two potentially moderating variables.  Results from both sets of tests were then compared.  An ANOVA test was conducted in order to assess whether education level or size of farm differences influence farmers’ intention to adopt farming websites or farming software.  Following this, regression analysis was used to establish to what degree the independent variables explain the proportion of variance in farmers’ intention to adopt and use farm software and websites, and to examine the relative predictive importance of these variables.  

Finally, the results obtained from the qualitative section of the research are outlined in section IV.  This section of the research consisted of 1:1 and focus group interviews with farmers and farming bodies.
SECTION I

1
Response Rates 

Two separate sample surveys were undertaken in this research.  For convenience, these will be referred to as the postal sample and the online sample.   The postal sample consisted of a stratified sample of 1200 farmers.  The stratification was based on the county and type of farm.  

Of the 1200 questionnaires posted to this sample, none were returned with notification that the addressee could not be contacted at the address provided for them.  The fact that the questionnaire was sent with a covering letter from the Minister for Agriculture. Fisheries and Food appeared to ensure its positive reception by the respondents and a satisfactory response rate was achieved.  In total, 165 of the respondents completed and returned the questionnaire.  Thus, the overall response rate to the postal survey worked out at 14% of the effective sample.

The survey was also hosted on the DCU server and a description of the survey and its purpose was outlined in the Irish Farmers Journal.  A total of 229 responses were received through this method.  However, a large number of these online respondents omitted answers to questions and as a result were not deemed reliable for the purposes of this study.  As a self-selecting rather than stratified sample, it was also less reliable for the purpose of this study.  Consequently, the results outlined in this report are based on the responses obtained from the respondents who completed the postal survey.

SECTION II

2
Descriptive results

This section of the analysis provides a more detailed look at the characteristics of the sample.  

2.1
Type of Farming:  The majority of the sample engaged in cattle farming or cattle and other farming.  
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2.2
People working on the farm:  The majority of the sample (73%) used only their own labour on their farm.  However, there appeared to be a situation of extremes with 26% of the sample employing more than 10 people to work on their farm.
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2.3
Farm Size:  The majority of the respondents had farms of between 10-30 hectares in size with 21% having farms of 31-50 hectares.  12% of the sample had farms of less than 10 hectares in size.
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2.4
Gender:  The majority of the sample was male (87%).

[image: image4.png]%

4. Gender

oMol @ Fernale

7%





2.5
Age:  The majority of the sample was aged between 41-50 years of age.  When aggregated, 66% of the sample was aged less than 50 years of age.
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2.6
Educational level:  46% of the sample had completed Leaving Certificate or a higher level of education.
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2.7
Other employment:  The majority (52%) of the respondents were employed in a sector other than farming.  The employment type varied considerably, with 17% describing their employment as ‘other’ and 12% self-employed.
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Information on those who described their employment as ‘other’ is provided below.

	Description of ‘Other Employment’

	Agri contractor
	1

	Bus driver
	1

	Civil servant
	1

	Eircom
	2

	Electrician
	1

	Engineering
	1

	Factory
	2

	FAS
	1

	Food industry
	1

	Hardware yardman
	1

	Haulage
	1

	Hospitality
	1

	Housewife
	2

	Manufacturing
	1

	Mechanic
	1

	Office pt
	1

	Pharmaceutical
	1

	Postman
	2

	PT farm labourer
	1

	Run B&B
	1

	Salmon farmer
	1


2.8
PC Use:  Although 17% of the respondents reported that they do not own a Personal Computer, 15% of the sample had children aged 12-19 years who use a PC and 23% had a spouse who uses a PC in the home.
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2.9
PC Access:  The majority (67%) of those who did not own a PC had access to a computer via their workplace. 
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2.10
Purpose of Use:  A small majority of the sample used a computer for farm management or home/farm account purposes.
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2.11
Competence:  71% of the sample described their competency as that of a beginner or had never used a computer. Only 29% of the sample described themselves as being advanced or experienced in the use of computers.  
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2.12
Internet Access:  Nearly half of the sample had access from home only with, one fifth having access from both home and work, but over one quarter of the sample did not have any Internet access at all.
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2.13  
Internet Connection:  Nearly two thirds of the sample had broadband internet connection.
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2.14
Usage Purpose: The reasons for using the Internet were varied ranging from for information purposes (17%) to specific actions such as Internet Banking (11%), for agriculture services (11%) and to download forms (11%).
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2.15
Use of AgFood.ie:  Nearly one third of the respondents were not registered to use to AgFood.ie.  Of the remaining 68% who do use AgFood.ie, an equal amount use these services to register calves, to view herd information and to view Single Farm Payments. 13% of the samples use this service to submit their SFP application.
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2.16
Family member: Only 14% of the sample have had a family member complete a DAFF online application for them
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2.17 
AgFood.ie:  The responses to the question ‘Where did you first hear about AgFood.ie?’ are listed below.

	Where did you first hear about AgFood.ie?

	Advisor
	1

	Agent
	1

	Agricultural agent
	1

	Browsing internet
	1

	Colleague
	1

	Community computer course
	1

	Consultant
	1

	DAFF
	20

	Ear to the ground
	1

	Family
	1

	FJ
	8

	Media
	2

	Never heard of it
	1

	Newspaper
	2

	Ploughing
	2

	Spouse
	1

	Teagasc
	4

	TV
	1

	Web research
	1


2.18
Reason for registration with AgFood.ie:  The responses are listed below.

	Reason for registration with AgFood.ie:

	Access information
	1

	Admin efficiency
	5

	Advisor only uses it
	1

	Agent
	1

	Area aid
	1

	Calf reg , sucker
	1

	Calf reg area aid
	1

	Calf registration
	4

	Convenience
	4

	Curiosity
	1

	Easy to use, less paperwork, 

useful information
	1

	Family member advised
	1

	Handy
	1

	I am not sure that I am registered. 

I use Teagasc & ICBF
	1

	Information processing and storage
	1

	Intention to use
	1

	Planned to use
	1

	Quick access to records
	1

	Quicker than post
	1

	Register calves, reps, suckler scheme
	1

	Reps planner
	1

	SFP
	3

	Speed
	1

	Suckler scheme
	2

	Teagasc
	1

	Thought I would be able to use, but dial up connection renders it useless
	1

	Time saving
	1

	To make applications and info access easier
	1

	To view stock
	1

	View and register animals
	1

	View herd details
	1

	View herd, calf reg, suckler
	1


2.19
Registered but do not use AgFood.ie: Reasons given are listed below

	Reasons does not use AgFood.ie

	Agent does it
	1

	Dial up too slow
	1

	Don’t know
	1

	Initial instructions for accessing not clear. Gave up then and forgot about it.
	1

	Lazy, not over familiar with it
	1

	Never looked into it, don't have animal to register etc
	1

	Not required so far
	2

	Prefer paper
	1

	Slow unreliable dial up connection
	1

	Time constraints
	1


2.20
Reason for using farm software or websites:  Reasons listed below.

	Reason for using farm software or websites

	Brother advised
	1

	Business admin
	1

	Calculating extension and applying for subs
	1

	Control in entering and accessing own information
	1

	Ease of access to information
	3

	Ease of getting things done
	1

	Easier to keep track of everything
	1

	Easy to access, less paperwork, more efficient, easy to use, very transparent
	1

	Easy to use for beginner also backup available from company
	1

	Enterprise control
	1

	Full information, security of checks in info
	1

	ICBF
	1

	Increase efficiency
	1

	Information
	2

	Information & education
	1

	It is convenient and efficient
	1

	Less paperwork
	1

	Management
	1

	NA
	5

	Reduction in paperwork
	1

	Research
	1

	Simplicity and ease
	1

	Speed
	1

	To improve farm efficiency
	1

	To make it easy to keep up to date records
	1

	To save time and be sure of what I’ve done
	1

	Try to learn how to use computers
	1

	Using agent to register calves and for suckler scheme. Faster, & extra per cow
	1


2.21
Reason not using farm software or websites: While varied reasons were provided, nearly one quarter of the sample state that they prefer paper records, 15% consider that their business is too small to make this worthwhile and 11% think that it may take them too long to learn how to use these systems.
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2.22
Reasons for use of farm software or websites:  The majority of the sample (44%) use farm software or websites for the purpose of animal husbandry/recording and electronic herd registration.  Farm planning/budgeting, farm monitoring and control and milk production tracking were cited as reasons in equal frequency.
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2.23
Neighbouring Farmers Usage:  The majority of the sample did not know whether neighbouring farmers use farm software or websites.
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2.24
Source of Advice:  The vast majority of the sample have never been advised by neighbours or others to use farm software or websites.
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SECTION III

3
Key Influencing Factors

The purpose of this section of the study was to examine the influence of a number of key factors on farmers’ intention to adopt and use farming software and websites.  The key independent variables under consideration are Performance Expectancy, Effort Expectancy, Social Influence and Facilitating Conditions.  Variables including Anxiety, Self-efficacy, and Experience were also included.  All of these variables are examined in relation to their influence on the dependent variable, which is Behavioural Intention to adopt and use farming software and websites.

Performance Expectancy is defined as the degree to which a farmer believes that using farming software or websites will help him or her to attain gains in farming performance.

Effort Expectancy is defined as the degree of ease associated with use of the system.

Social influence is defined as the degree to which a farmer perceives that important others believe he or she should use the new system.  Facilitating Conditions relate to the degree to which farmers believe that they have the knowledge and resources necessary to use the farming software and websites.

The sample of farmers was surveyed using the Usage and Adoption of Technology measurement instrument of Venkatesh (2003), which comprises 26 statements, measured using a Likert scale.  The results obtained were subjected to reliability tests, Principal Components Analysis, second reliability tests, direct and partial correlation testing, ANOVA and Regression analysis.  The results of these tests and their implications are outlined.

3.1
Reliability Analysis

Table 3.1 shows the Cronbach’s alpha
 values for each of the constructs.  The four constructs of ‘Performance Expectancy’, ‘Effort Expectancy’, Experience and ‘Behavioural Intention’ worked particularly well with this sample.  The sample used in this researcher’s test was composed of predominantly Irish respondents.  It may be that the high alpha results that are being obtained for these constructs are particular to the Irish sample or to the fact that they are farmers and therefore influenced by elements unique to that environment.

Table 3.1
Reliability Analysis – Scale (Alpha)

	Construct
	Number

of cases
	Number

of items
	Cronbach’s Alpha

	Performance Expectancy
	132
	3
	0.937

	Effort Expectancy
	132
	4
	0.922

	Social Influence
	132
	4
	0.759

	Facilitating Conditions
	132
	3
	0.656

	Anxiety
	132
	4
	0.778

	Self-Efficacy
	132
	4
	0.716

	Experience
	132
	11
	0.891

	Behavioural Intention
	132
	3
	0.969


The Facilitating Conditions construct showed the lowest scores of 0.66.  While a reliability measure of 0.66 would normally be considered as being an acceptable measure, in view of the fact that significantly higher readings were obtained for the other constructs in this study, it was decided that the nature of the variables i.e. their relationships with each other and their relationship with the response variable (behavioural intention) should be examined more closely.  In order to test construct validity, a principal components analysis was conducted.  This technique and the results of the analysis are now discussed in more detail.

3.2
Principal Components Analysis

Principal components analysis is a technique used to (1) reduce the number of variables for metric-scales data and (2) to detect structure in the relationships between variables, i.e. to classify variables (Sharma, 1996).  For these reasons, it is applied as a data reduction or structure detection method.  The factors are constructed by combining a number of interrelated variables.  Consequently, principal components analysis provides a more parsimonious set of factors with little loss of information. 

The principal components analysis resulted in a number of significant changes to item associations. Three factors remained unchanged: ‘Performance expectancy, Effort Expectancy, Anxiety and Behavioral Intention.  Minor changes resulted to the three remaining factors and while different to the 3 dimensions of the UTAUT model, they nevertheless present interesting insight into the way in which adoption and usage of farm software and websites is perceived by farmers.  The factor loading for each item is the Pearson correlation coefficient between the item and the factor.  The square of the factor loadings represents the percentage of the factor that is explained by the item in question. 

The factor Social Influence diverged on two distinct dimensions.  The items ‘People who influence my behaviour think that I should use farm software or websites’ and ‘People who are important to me think that I should use farm software or websites’ showed a very distinct association that was separate from the remaining two items that comprised that construct.  They did not show any level of association with items from other constructs.  The two items were ‘In general, neighbouring farmers have supported my use of farm software or websites’ and ‘Neighbouring farmers have been helpful showing me how to use farm software or websites’, which also showed a strong association that was distinct from the previous two social influence items.

This result is unsurprising as the first two items that comprise this construct relate to social influence from influential others, whilst the latter two items relate to neighbouring farmers and their support of the farmers (in this sample) use of farm software and websites.  As the associations and distinctions between the two sets of items were so distinct, it was decided to treat them separately and therefore for the purpose of this study, the first two items which comprised the social influence construct were combined and termed Social Influence, whilst the latter two items were combined to form a construct that was named Neighbour Influence.
The item ‘I could complete a job or task using farm software or websites if there was no one around to tell me what to do as I go’ (originally associated with the ‘Self Efficacy’ construct) showed an association with the items that composed the ‘Facilitating Conditions’ construct and was therefore combined with that construct.  This result is unsurprising as the farmers who completed this survey may have interpreted this statements in terms of having the necessary resources and knowledge to successfully use farm software and websites.  Finally, the item ‘A specific person is available for assistance with farm software or websites’ which was originally comprised the Facilitating Conditions factor showed a strong association with the self-efficacy construct and was combined with that construct.  In summary, the Social Influence construct subdivided into a more specific interpretation of Social Influence and Neighbouring farmer influence.  One item in both the Self-Efficacy and the Facilitating Conditions constructs also changed.  Table 3.3 shows the factor loading coefficients and new item associations.

As items associations for three of the factors had been changed as a result of the principal components analysis, the three constructs containing new item associations were subjected to a new reliability test. The reliability analysis showed that these three constructs worked particularly well with this sample of farmers. The Facilitating Conditions construct, which was originally the weakest reliability measure, showed a notably improved result.  Cronbach’s alpha values for each of these modified constructs are shown in table 3.2.
Table 3.2
Reliability Analysis Scale (Alpha) after Factor analysis.

	Construct
	Number

of cases
	Number

of items
	After 

Factor Loading



	Social Influence
	163
	2
	0.84

	Neighbour Influence
	163


	2
	0.84

	Self Efficacy
	163
	3
	0.71

	Facilitating Conditions
	163
	3
	0.8


Table 3.3
 Principal Components Analysis: Technology Adoption by Farmers

	Construct
	Item Description
	Factor Loading

	Performance Expectancy

(Unchanged)


	I find farm software or websites useful in running my farm.

Using farm software or websites enables me to accomplish farming administrative tasks more quickly

Using farm software or websites increases my productivity

If I use farm software or websites, I will increase my farming productivity


	0.649

0.662

0.710

0.788

	Effort Expectancy

(Unchanged)
	I find farm software or websites easy to use

My interaction with farm software of websites is clear and understandable

Learning to operate form software or websites is easy for me

It would be easy for me to become skilful at using farm software or websites 
	0.723

0.674

0.690

0.707



	Social Influence 1
	People who influence my behaviour think that I should use farm software or websites

People who are important to me think that I should use farm software or websites


	0.725

0.578

	Neighbour Support  (Influence 2)
	In general, neighbouring farmers have supported my use of farm software or websites

Neighbouring farmers have been helpful showing me how to use farm software or websites


	0.760

0.773

	Anxiety

(Unchanged)
	I feel apprehensive about using farm software or websites

I hesitate to use farm software or websites for fear of making mistakes I cannot correct

It scares me to think that I could lose a lot of information using farm software or websites by hitting the wrong key

Farm software or websites are somewhat intimidating to me


	0.534

0.830

0.824

0. 652

	Self-Efficacy
	I could complete a job or tasking using farm software or websites if I had just the built-in help facility for assistance

I could use farm software or websites to complete a job or task if I could call someone for help if I got stuck

I could complete a job or task using farm software or websites if I had a lot of time to complete the job for which the software was provided

A specific person is available for assistance with farm software or websites (FC*)
	0.587

0.790

0.754

0.735



	Facilitating Conditions
	I have the resources necessary to use farm software or websites 

I have the knowledge necessary to use farm software or websites

I could complete a job or task using farm software or websites if there was no one around to tell me what to do as I go (SE*)
	0.651

0.790

0.702

	Behavioural Intention

(Unchanged)
	I expect I will use farm software or websites in the next 12 months

I intend to use farm software or websites in the next 12 months

I plan to use farm software or websites in the next 12 months
	0.806

0.848

0.868




FC*      =  Items originally from Facilitating Conditions construct  SE*      = Items originally from Self-Efficacy construct
3.4
Partial Correlation Coefficients 

Partial correlation is a measure of the strength of the relationship between two variables while controlling for a third or more other variables.  The controlled correlation is compared with the original correlation and if there is no difference, the inference is that the control variables have no effect.  In this study, partial correlation techniques were used to measure the strength of the relationship between the independent and dependent (Behavioural Intention) variables.  Three tests were conducted, the first controlling for gender, the second controlling for age and the third controlling for experience.  The results of these tests are shown in table 3.4

Table 3.4
Partial Correlation Coefficient Results

	Variable
	Controlling for: Gender
	Controlling for: Age


	Controlling for: Experience
	Direct Correlation Coefficients

	Performance Expectancy 
	0.72 (n = 115)


	0.77 (n= 51)
	0.71 (n = 120)
	0.71



	Effort Expectancy 


	0.72 (n= 116)
	0.68 (n= 52)
	0.72 (n= 121)
	0.73

	Social Influence 
	0.56 (n= 115)
	0.47 (n=50)


	0.55 (n= 121)
	0.56

	Neighbour Influence
	0.41 (n=111)


	0.47 (n= 48)*


	0.40 (n= 116)
	0.39

	Anxiety
	0.34 (n= 114)
	0.27 (n=52)*


	0.35 (n= 119)
	0.36

	Self Efficacy


	0.53 (n=119)
	0.50 (n= 54)
	0.52 (n= 124)
	0.51

	Facilitating Conditions


	0.77 (n= 116)
	0.70 (n= 52)
	0.78 (n= 121)
	0.78


* Significant at a 0.05 level.  All other constructs were significant at a 0.01 level.

When the results were compared, a number of observations were made.  

· Firstly, regardless of whether controlling for gender or experience, the Facilitating Conditions variable provided the strongest result.  This outcome is consistent with the direct correlation coefficient results and confirms the influence of facilitating conditions on farmers’ intention to adopt and use farm software and websites.  

· When controlling for age, the Performance Expectancy variable provided the strongest result indicating that age influences farmers’ perceptions as to what productivity gains can be obtained from use of farming software and farming websites and thus influences their intention to adopt same.  

· Secondly, regardless of whether controlling for gender or experience, the Performance Expectancy and Effort Expectancy variables provided the second strongest result.  Again, this outcome is consistent with the direct correlation coefficient results and confirms the importance of this variable to farmers’ intention to use farm software and websites.

· Thirdly, social influence (i.e. the influence of important others) is a more important influence than that of farming neighbours in relation to intention to adopt and use farming software and websites.  It is equally as important as perceived self-efficacy.

In summary, the results indicate the following:

1. Facilitating conditions i.e. the self-evaluation that they have adequate knowledge and resources is the factor that most influences Irish farmers’ intentions to use farm software and websites.

2. The degree to which farmers believe that using farming software and websites will help them to achieve gains in farming performance (Performance Expectancy) and the degree of ease associated with use of the system (Effort Expectancy) also influence farmers in their intention to use farming software and websites, but to a lesser degree than does their belief that they have adequate knowledge and the necessary resources to do so.
3. Social influence:  For farmers, their intention to use farming software and websites is more strongly influenced by those people who are important to them than by than by the support or helpfulness provided by neighboring farmers.  The influence of people who are important to them exerts the same bearing on farmers’ intention to use farming software and websites, as does their perception of their own competency to use that software.

3.5
Analysis of Variance

It was considered valuable to assess whether differences in (1) level of education or (2) size of farm influence Irish farmers intention to adopt and use farming software and websites.  Therefore, ANOVA (an analysis of variance test of the equality of means) was applied.  Size of farm was not found to be statistically significant.  However, the results indicate that education is statistically significant at a 0.05 level for the behavioural intention variable (p < .05).   This indicates that differences in level of education influence farmers’ intentions to adopt farming software and farming websites.  These results are outlined in table 3.5.

Table 3.5
Analysis of Variance
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Finally, none of the tests used so far can establish whether the predictive variables can be used to explain a proportion of the variation in farmers’ intention to adopt and use farming software and websites.  Therefore, multiple regression techniques were used for this purpose.

3.6
Regression Analysis 

Multiple regression techniques were used in this study with two objectives in mind:

(1) To establish whether the set of independent variables could explain a proportion of the variation in the dependent variable at a significant level, and 

(2) To establish the relative predictive importance of the independent variables.  The independent variables were: Performance Expectancy, Effort Expectancy, Social Influence, Neighbour Influence, Anxiety, Self Efficacy, Facilitating Conditions, Experience.  The dependent variable was Behavioural Intention.  

(1) Dependent Variable Variation
The results, outlined in table 3.6, showed that these independent variables explain 70% of the variation in behavioural intention to use farming software or farm-related websites.

Table 3.6
Model Summary
	R Square


	Adjusted R Square


	Std. Error of the Estimate

	.702
	.680
	.74422

	Predictive Variables*: Performance Expectancy, Effort Expectancy, Social Influence, Neighbour support, Anxiety, Self Efficacy, Facilitating Conditions. 

Dependent Variable: Behavioural Intention


(2) Predictive Importance of Independent Variables

The coefficient results indicate that two of the independent variables – Facilitating Conditions (coefficient beta weight 0.466) and Performance Expectancy (coefficient beta weight 0.297) - exert the strongest effect on the dependent variable.  Self-efficacy influences farmers behavioural intention but to a lesser degree.  All of these variables are positively related to behavioural intention.  (This is consistent with the results obtained in the analysis of variance test).  Table 3.7 outlines the coefficient results.

Table 3.7 
Predictive Importance of Independent Variables
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We failed to reject the null hypothesis that the true coefficient value of Effort Expectancy, Social Influence, Neighbour Influence, Anxiety, and Experience are zero at the 0.05 level, i.e. there is no evidence to suggest that these variables have a significant impact on farmers intention to use farming software and websites.

In the case of all other variables, it is possible to be confident at a 0.05 level that they do have significant explanatory powers.  As can be seen from the Beta (standardized coefficient) values, the absolute size of the standardized coefficients shows the relative importance of the variables.  Thus, Facilitating Conditions and Performance Expectancy (in that order) are the variables with the strongest explanatory power.
The F statistic (shown in table 3.8) allows us to reject the null hypothesis of no relationship of any of the independent variables with trust at a 0.001 level.  Therefore, at least one or more, or a combination of these variables do explain a significant part of the variation in farmers intention to adopt and use farming software and websites.

Table 3.8 
F Statistic

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Regression
	135.95
	8
	16.99
	30.68
	.000

	Residual
	57.60
	104
	.554
	
	

	Total
	193.55
	112
	
	
	


3.7
Comparison of Postal vs Online Samples
As previously noted, the postal sample was a stratified sample selected on the basis of county and type of farm.  The online sample was self-selecting.  Although the results outlined in this report are based on the postal sample, it is worth pointing out that some differences emerged between the two samples.

Performance expectancy was shown to be higher amongst those from the self-selecting sample of online respondents than the stratified sample, with the latter not showing particularly high expectations of the technologies mentioned.  This is probably due to the difference in exposure and usage between the two groups.  By nature, the self-selecting sample is likely to have more experience of using web-based technologies.  This finding was confirmed in the interviews and discussion groups.


Effort expectancy within the stratified sample was higher than for online respondents.  Again, this can be linked to exposure, practice and familiarity with the technologies.  Again these findings are consistent with the outcomes of the interviews.


In the case of social influence, for both samples there was a significant proportion that did not feel that others influenced their use of ICT at all.  Interestingly, almost 40% people from the stratified sample were inclined to disagree that people who influenced their behaviour thought that they should use the technologies, whereas a little over half of respondents online agreed to some extent that influencers do think that they should use ICT for farming. 


The majority of respondents in both samples did not view peer support to be an influence on their intention to use farming software or websites.  It is interesting to note that the people from the stratified sample are slightly more inclined than those from the self selecting sample to feel that they have had peer support in their ICT usage.
These findings are also consistent with the outcome of the interviews.    

It emerged from the discussions that the main influencers with regard to technology adoption seem to be within the family, specifically children exerting influence over their parents.  This again comes back to exposure to technologies.  


The questionnaire showed that anxiety levels amongst those from the online sample were almost non-existent, whereas the stratified sample, which is more representative of the whole population, exhibited high levels of anxiety.  As with effort and performance expectancies, this trend relates to familiarity and exposure to technologies and is in line with findings obtained via the interviews and discussion groups in relation to issues of trust and perceived security of personal information.

A very strong link between facilitating conditions and usage intention is evident for both samples. The findings from the questionnaire show that the stratified sample group are not confident of either their own abilities or the level of assistance available with regard to technology usage.  The self-selecting sample exhibited greater levels of confidence in relation to the own ability to use technology and perceived assistance (if required), factors which in turn influence their technology usage intention.

SECTION IV

4
INTERVIEWS AND FOCUS GROUPS

Interviews and Focus groups were conducted in order to delve more deeply into the responses provided by farmers.  The following is an outline of the main outcomes from these discussions.

The main issues that emerged from the interviews and focus groups relate:

· Exposure to technology;

· Broadband availability;

· Time to learn how to use farming online services and farming software;

· The seasonality of cattle registration; and 

· The importance of accuracy when submitting applications for schemes.  

· Experience:  For older generations of farmers, the perceived usefulness of online farming services and farming software was evaluated relative to their ease of access to/ experience of using paper-based services, the availability of broadband and generally low levels of trust of the Internet.

· Exposure to technology:  Exposure to and experience of using technology influences farmers’ performance and effort expectancies, which in turn determines their perception of the usefulness of online farming services and farming software.  

· Level of education:  Farmers’ level of education influences their trust in online farming services and farming software.  It also influences their security concerns in relation to same. 

· Agents:  The availability of agents to do online administration influences farmers’ perceptions of online farming services, with the majority of those farmers interviewed reporting that they preferred to delegate responsibility for their farming administration to agents.  For example, nearly 70% of the sample interviewed reported low confidence in their ability to perform this function accurately because of time, seasonality of applications and lack of practice.  They regarded this in the same way that people in the wider community regard employing accountants for financial management.  

· Seasonality: The seasonality of the use of the Department's online services appeared to be a major recurring theme for the farmers interviewed as part of this study.  The lack or regularity of use of these services has an impact on the time and effort expectancy of the user as well as the confidence in personal ability, which negatively impacts on performance expectancy and intention to use online farming services.

· Broadband:  The speed of available broadband available was a major factor in farmers’ decisions to use the technology.  The interview results are consistent with the usage patterns of common technologies that emerged in Section V of the survey.  Availability of reliable accessible broadband in rural Ireland has long been established as the main factor affecting technology adoption.  This issue is very slowly being addressed, however it will take time as people in rural areas have not had the same exposure to web technologies as their urban counterparts over the last number of years. 

· Time: The vast majority of farmers, particularly those in beef or dairy who make up the bulk of the farming population, work from very early morning until late in the evening particularly when calving is in progress.  Many also work outside the farm, which leaves little time for them to learn skills which are not perceived as relevant to conducting their core business, especially when this task can be delegated to either a family member or an agent.

· Family member influence:  Inter-family influence appears to have a stronger impact on the adoption of web based technologies (as opposed to technology for practical farming purposes) than does peer influence. 

· Family life cycle - the age range of the entire family.  Farmers who have children living at home are more likely to have experience of computer technology. as well as internet communication technologies. than is the case for older farmers who haven't had as much exposure either through children or peers.  The proportion of life in which the exposure has been present appears to also influence technology adoption i.e. the earlier in life the farmer was exposed to the technology appears to influence the extent of usage of the technology.  

· Internet adoption:  Internet usage in the home is strongest with those who have young children who still live at home, consequently increasing the exposure of the older generation to such technology. 

· Trust beliefs strongly influence farmers’ decisions to adopt and use technologies.  These interviews indicate a definite link between exposure and training in the use of the technology and the trust that the individual has in the safety of their personal information being transmitted via computer mediated technology.

· Attitude towards technology: In general, younger farmers tended to exhibit a more positive attitude towards the usefulness of web-based technologies such as the online farming services and farming software.  They also exhibited a more positive attitude towards use of the Internet as part of their everyday life.

· General communication technology usage:  The use of mobile phones for talk and text was high regardless of the age profile of the interviewee.  There was a suggestion from some of the interviewees that more of the services available from DAFF should be provided via SMS or WAP technologies, as these are more practical for on-farm use.  VOIP is generally not used with many of the interviewees not being familiar with it and of those who stated that they did use VOIP, this usage appeared to be quite limited. 

� Cronbach's alpha measures how well a set of items (or variables) measures a single uni-dimensional latent construct.  Technically speaking, Cronbach's alpha is not a statistical test - it is a coefficient of reliability (or consistency).  
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