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Structure of the presentation 

 Introduction 

 Definitions 

 Theory 

 Methodological framework 

 Examples 
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Welcome to the future … 
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Aerial seeding 
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Aerial spraying  
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Growing accuracy 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

7 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

8 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

9 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

10 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

11 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

12 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

13 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

14 

 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

15 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

16 

Definitions 

 Opinion leader 

 ICT 

 Precision farming 

 Diffusion  

 Social change 

 Uncertainty 
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What are opinion leaders? 

 General definition  Influential members of 
a community, group, or society to whom 
others turn for advice, opinions, and views. 

 Marketing definition  Minority group 
(called early adopters) that 
passes information on new products, 
techniques or ideas to less adventuresome or 
not as well informed segments of 
the population.  

http://www.businessdictionary.com/definition/call.html
http://www.businessdictionary.com/definition/early-adopters.html
http://www.businessdictionary.com/definition/information.html
http://www.businessdictionary.com/definition/product.html
http://www.businessdictionary.com/definition/informed.html
http://www.businessdictionary.com/definition/segment.html
http://www.businessdictionary.com/definition/population.html
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What is ICT? 

 Information and communications 
technology (ICT) is often used as an extended 
synonym for information technology (IT), but is a 
more specific term that stresses the role 
of communications and the integration 
of telecommunications (telephone lines and wireless 
signals), computers as well as necessary 
software, storage, and audio-visual systems, which 
enable users to access, store, transmit, and 
manipulate information  

http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Unified_communications
http://en.wikipedia.org/wiki/Telecommunications
http://en.wikipedia.org/wiki/Telephone
http://en.wikipedia.org/wiki/Enterprise_software
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What is Precision Agriculture? 

 Precision farming (PA) or satellite farming or site 

specific crop management (SSCM) is a farming 

management concept based on observing, 

measuring and responding to inter and intra-field 

variability in crops.  

 Crop variability typically has both a spatial and 

temporal component which makes 

statistical/computational treatments quite involved.   
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Precision farming issues 

Precision agriculture aims to optimize field-level 
management with regard to: 

 crop science: by matching farming practices more 
closely to crop needs (e.g. fertilizer inputs); 

 environmental protection: by reducing environmental 
risks and footprint of farming (e.g. limiting leaching of 
nitrogen); 

 economics: by boosting competitiveness through more 
efficient practices (e.g. improved management of 
fertilizer usage and other inputs). 

http://en.wikipedia.org/wiki/Crop_science
http://en.wikipedia.org/wiki/Environmental_protection
http://en.wikipedia.org/wiki/Economics
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Precision farming issues 

Precision agriculture also provides farmers with a 
wealth of information to: 

 build up a record of their farm; 

 improve decision-making; 

 foster greater traceability 

 enhance marketing of farm products 

 improve lease arrangements and relationship with 
landlords 

 enhance the inherent quality of farm products (e.g. 
protein level in bread-flour wheat) 

http://en.wikipedia.org/wiki/Document
http://en.wikipedia.org/wiki/Decision-making
http://en.wikipedia.org/wiki/Decision-making
http://en.wikipedia.org/wiki/Decision-making
http://en.wikipedia.org/wiki/Traceability
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What is innovative behavior? 

Opinion leader? 

 ICTs? 

Precision agriculture? 

or what? 
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Niccolò Machiavelli  
“… there is nothing more difficult to plan, more 

doubtful of success, nor more dangerous to 
manage than a new system or than a creation of a 
new order of things … Whenever his enemies 
have occasion to attack the innovator they do so 
with the passion of partisans, while the others 
defend him sluggishly so that the innovator and 
his party alike are vulnerable” 

 

The Prince (1513) 
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Why there is so much interest? 

 … getting a new idea adopted, even when it 

has obvious advantages, is often very 

difficult!  
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What is diffusion? 

 … is the process by which an innovation is 
communicated through certain channels over 
time among the members of a social system. 

  special type of communication 

  messages are concerned with a new idea 

  two way process 

  share information with one another in 
order to reach a mutual understanding.  
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Social change 

 … is a kind of social change 

 Defined as the process by which alteration 

occurs in the structure and functions of a 

social system 

 When new ideas are invented and diffused 

 adopted or rejected  social change 

occurs 

 Diffusion theory  Change theory    
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Uncertainty 

 … is the degree to witch a number of 

alternatives are perceived with respect to the 

occurrence of an event and the relative 

probability of these alternatives. 

  implies a lack of predictability and 

information 

 Information  main mean of reducing 

uncertainty 
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Innovations vs. Investments  

Risk  

Uncertainty 

Future  

benefits 

commitment of  

resources 
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Maturity stages … 
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Final decision … 

Pitfalls 

Potentials 
+Time 

+Productivity 

+Communication  

+External conditions (control) 

+Production functions (control) 

+Management 

+Archive analysis 

+Production control 

+Quality control 

+Cost control 

+bureaucracy 

 

  

-Costs 

-Risks  

-Familiarity 

-Examples 

-Dependency 
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What can Innovations do for me?  

 Productivity increase  

 Information  betters decision  

 Production cost decrease  

 Archive (bureaucracy) 

 Farmer net profit increase 

 Environmental benefits 

 Gain time  
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Answer questions like … 

 When? 

 Where? 

 How much? 

 How? 
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Theoretical framework 

 Everett Rogers, a 

professor 

of communication studies, 

popularized the theory in 

his book Diffusion of 

Innovations; the book was 

first published in 1962, 

and is now in its fifth 

edition (2003). 

 

http://en.wikipedia.org/wiki/Everett_Rogers
http://en.wikipedia.org/wiki/Communication_studies
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Diffusion of innovations… 
 … is a theory that seeks to explain how, why, and at 

what rate new ideas and technology spread 
through cultures.  

 Diffusion is the process by which an innovation is 
communicated through certain channels over time 
among the participants in a social system.  

 Four main elements influence the spread of a new 
idea: the innovation itself, communication 
channels, time, and a social system.  

 This process relies heavily on human capital.  

 The categories of adopters are: innovators, early 
adopters, early majority, late majority, and laggards. 

http://en.wikipedia.org/wiki/Idea
http://en.wikipedia.org/wiki/Technology
http://en.wikipedia.org/wiki/Culture
http://en.wikipedia.org/wiki/Innovation
http://en.wikipedia.org/wiki/Human_capital
http://en.wikipedia.org/wiki/Early_adopters
http://en.wikipedia.org/wiki/Early_adopters
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Key elements 

 Innovation an idea, practice, or object that is perceived as 
new by an individual or other unit of adoption". 

 Communication channels  the means by which messages 
get from one individual to another". 

 Time  The innovation-decision period is the length of time 
required to pass through the innovation-decision process".  

 Rate of adoption  the relative speed with which an 
innovation is adopted by members of a social system". 

 Social system  a set of interrelated units that are engaged 
in joint problem solving to accomplish a common goal". 
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Five stages of the adoption process 
 Knowledge  The individual is first exposed to an innovation, but lacks 

information about the innovation. During this stage the individual has not yet 
been inspired to find out more information about the innovation. 

 Persuasion  The individual is interested in the innovation and actively seeks 
related information/details. 

 Decision  The individual takes the concept of the change and weighs the 
advantages/disadvantages of using the innovation and decides whether to adopt 
or reject the innovation. Due to the individualistic nature of this stage, Rogers 
notes that it is the most difficult stage on which to acquire empirical evidence. 

 Implementation  The individual employs the innovation to a varying degree 
depending on the situation. During this stage the individual also determines the 
usefulness of the innovation and may search for further information about it. 

 Confirmation  The individual finalizes his/her decision to continue using the 
innovation. This stage is both intrapersonal (may cause cognitive dissonance) 
and interpersonal, confirmation the group has made the right decision. 

http://en.wikipedia.org/wiki/Cognitive_dissonance
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Adopter categories 

 Innovators  

 Early adopters  

 Early Majority 

 Late Majority  

 Laggards 



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

40 

Innovators 

 … are willing to take risks, have the highest 

social status, have financial liquidity, are 

social and have closest contact to scientific 

sources and interaction with other innovators.  

 Their risk tolerance allows them to adopt 

technologies that may ultimately fail.  

 Financial resources help absorb these failures. 
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Early adopters 

 These individuals have the highest degree of opinion 

leadership among the adopter categories.  

 Early adopters have a higher social status, financial 

liquidity, advanced education and are more socially 

forward than late adopters.  

 They are more discreet in adoption choices than 

innovators.  

 The use judicious choice of adoption to help them 

maintain a central communication position  

http://en.wikipedia.org/wiki/Opinion_leadership
http://en.wikipedia.org/wiki/Opinion_leadership
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Early majority 

 They adopt an innovation after a varying 

degree of time that is significantly longer than 

the innovators and early adopters.  

 Early Majority have above average social 

status, contact with early adopters and seldom 

hold positions of opinion leadership in a 

system. 

http://en.wikipedia.org/wiki/Opinion_leadership
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Late majority 

 They adopt an innovation after the average 
participant.  

 These individuals approach an innovation with a 
high degree of skepticism and after the majority of 
society has adopted the innovation.  

 Late Majority are typically skeptical about an 
innovation, have below average social status, little 
financial liquidity, in contact with others in late 
majority and early majority and little opinion 
leadership.  

http://en.wikipedia.org/wiki/Opinion_leadership
http://en.wikipedia.org/wiki/Opinion_leadership
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Laggards 

 They are the last to adopt an innovation.  

 Unlike some of the previous categories, individuals 

in this category show little to no opinion leadership.  

 These individuals typically have an aversion to change-

agents.  

 Laggards typically tend to be focused on 

"traditions", lowest social status, lowest financial 

liquidity, oldest among adopters, and in contact with 

only family and close friends.  
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Methodological framework 
 This methodology attempts to reveal the 

heterogeneity of farmers in rural areas.  

 Can rural areas be seen as a homogenous space or do 

different types of farmers exist? 

 Who is really innovator?  

 Is it the farmer or other members of the rural family?  

 Who is laggard? 
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Concept 

 The basic concept underlying diffusion theory 
is that adopters of an innovation do not adopt 
the innovation independently, but instead 
influence each others’ adoption decisions  

 The influence of early adopters on later 
adopters is often called “word of mouth 
communication”, a term referring to a much 
broader set of phenomena than adopters 
simply talking to each other.  



Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

47 

Survey … 

 The survey has to be designed to collect information 
on several issues related to rural life and innovation 
adoption  six levels of information 

 Part of the survey has to be designed to elicit data 
on respondents’ innovation use and their views on 
several prospective changes, desirable or 
undesirable, all drawn from the literature or 
experience.  

 To encourage participation and minimize the 
cognitive burden on respondents, most questions 
must be framed using Likert scale intervals. 
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Methodological mix 

 both descriptive statistics and multivariate 

analysis techniques used using the Statistical 

Package for Social Sciences (SPSS):  

 Two-Step Cluster Analysis (TSCA) and  

 Categorical regression (CATREG).  
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Why TSCA & CatReg? 

 … due to their ability to optimally handle 

categorical variables.  

 Indeed, much of the data that social scientists 

deal with are qualitative in nature and most 

other data are at best ordinal.  
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TSCA 
 In order to classify farmers in discernible clusters, with similar adopting 

behaviour, the TSCA has to be employed as a scalable cluster analysis 
algorithm designed to handle large data sets, revealing natural groupings 
within a data set that would otherwise not be apparent.  

 Traditional clustering methods are considered effective and accurate on 
small datasets and usually do not scale up well to large datasets unless 
these datasets are first reduced into smaller ones.  

 Moreover, traditional clustering methods cannot optimally handle 
categorical variables, as well as attributes most commonly found in 
sociological research surveys.  

 Although TSCA requires only one data set, it follows a two-step 
procedure: the first step pre-clusters the cases into many small sub-
clusters, and the second step clusters the sub-clusters of the first step into 
the desired number of clusters.  
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CatReg 
 CATREG has to be used in order to highlight possible 

relations between innovation adoption and a set of other 
selected independent categorical variables.  

 In fact, CATREG is a modern regression technique, much 
more holistic and effective than the multiple regression 
analysis and the analysis of multiple regression with 
categorical variables.  

 Actually, the CATREG model can deal more optimally with 
both qualitative and quantitative data, as it works on two 
discrete and simple stages: firstly, the nominal and ordinal 
variables are transformed to interval scales, in order to 
maximize the relationship between each predictor and the 
dependent variable, and secondly, multiple regression 
analysis is applied to the transformed variables. 
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CatReg Model Summary 
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Relative importance measures 
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Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

71 

Sample 
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Example … 
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Aim 

 Innovation  mobile phone  agriculture 

 Rural residents  farmers 

 Population segmentation in clusters based on 

the mobile phone use in agriculture 
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Representative respondent 
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Mobile phone use 
Male 

(%) 

Household 

monthly income 

(€) 

Average 

age (years) 

Years of 

education 

(years) 

Distance from the 

nearest urban area 

(km) 

Never (38 cases) 59.1 950 51.4 9.6 34.1 
Rarely (24 cases) 61.2 1,000 43.6 9.9 33.9 
Some 

time

s 

(92 cases) 60.2 1,050 42.4 10.2 34.4 

Oftentimes (212 

cases)  
54.9 1,350 41.2 11.0 34.6 

Usually (124 

cases) 
52.7 1,500 36.7 11.4 34.7 
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Clustering model 
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Rogers       Theory 
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Concluding … 

 The basic concept underlying diffusion theory 
is that adopters of an innovation do not adopt 
the innovation independently, but instead 
influence each others’ adoption decisions.  

 According to Rogers, the influence of early 
adopters on later adopters is often called 
“word of mouth communication”, a term 
referring to a much broader set of phenomena 
than adopters simply talking to each other.  
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Concluding … 
 Innovations are considered, among other things, as rural 

development and socioeconomic cohesion indicators for a 
region. 

 The EU emphasizes the contribution of innovations to the 
economy, society and personal quality of life with the 
framework Digital Agenda 2010, which aims at getting more 
people online.  

 Evidence from Greece shows that this policy challenge will 
be faced for a long time in rural areas, where more than three 
quarters of households still do not have Internet access and 
the majority of population do not have innovative behaviour. 
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Concluding … 

 It is still too early in the diffusion process to 

estimate the full future potential of 

innovations like MCT and Internet.  

 Further research is needed specifically 

targeted on non-users in order to fully 

understand the situation and provide an 

overall future policy framework.  
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Concluding … 

 The innovative use of non-linear 

methodologies for decision-making presented 

here provides a methodological framework 

suitable for a number of applications.  

 Thus, a combinational use of CATREG model 

with a TSCA can be very practical for future 

research, in the examination of any human 

decision where some variables are not linear.  
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Policy implications 

 Policy makers can focus 
on the specific needs and 
characteristics of each 
cluster in order to design 
policy measures and 
regulations !!! 

 From the side of resource 
utilization … this is a 
more sustainable policy 
process !!! 
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Thank you !!! 

tassosm@auth.gr 
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