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A. ABSTRACT 

The purpose of this research is to analyze the role of information and knowledge systems 

(IKS) in agricultural knowledge and innovation systems (AKIS). This is because innovation 

and innovation systems are becoming increasingly relevant to policy makers for achieving 

their economic and social goals. However, little is known about the performance of an AKIS. 

AKIS is made up of four sub-components and IKS is one of the four sub-components. It is 

comprised of actors like research institutes, extension workers and schools.  

The first phase of this research involved a literature study on AKIS, focusing on the 

organizational structures, functions and how the two relate to each other. The second phase 

involved a case study on Edmund Mach Foundation (FEM) in Italy. This case was chosen 

because it was easily accessible and it fitted the definition of an IKS. The data was collected 

by using semi structured interviews and questionnaires. The final phase involved analyzing of 

the data collected and coming up with conclusions and recommendations. 

The results and the conclusions showed that an IKS has more than one organizational 

structure and the system is multifunctional. It was noted that some of the functions were 

affected by the type of organizational structure present. This was mainly because of the type 

of information to be shared, the activities to be carried out and the level of interaction 

between the colleagues. Another relationship between the actors of the IKS and the functions 

was also noticed. Recommendations were then given to help improve the efficiency and 

effectiveness of the functioning of an IKS. Some of them were: creating a feedback 

mechanism between the IKS actors, networking, trans-disciplinary research, cooperation 

between the worlds of academia and innovation to be thought of not only in economic and 

technical aspects but also in social and organizational aspects. 
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1. INTRODUCTION 

Innovation is a process that depends essentially upon development and accumulation of a 

wide variety of relevant knowledge. Individual firms play a crucial role in the development of 

innovation however the process that nurtures and disseminates technological change in the 

economy involves a complex web of interactions among a range of firms, organizations and 

institutions (Fischer et al., 2001). Innovations are repeatedly enacted through networks of 

social relations rather than through singular events by isolated individuals or organizations. 

The ability to understand innovation as a social interactive process is the defining feature of 

the systems approach to innovation (Lundvall, 2010). 

Innovation and innovation systems are becoming increasingly relevant to policy makers for 

achieving their economic and social goals. Innovation is an important challenge for European 

agriculture and it has been paced at the heart of European Union’s key strategy for the current 

decade, which aims to foster a smart sustainable and inclusive economy (EUSCAR, 2012a). 

This is because it provides the best means of successfully tackling major societal challenges 

(Schrempf et al., 2013). Furthermore, the European Commission as well as Member States in 

the European Research Area are designing and implementing policies to promote innovation 

as a method of improving labour productivity and the competitive position in a rapidly 

changing world. This also involves the agricultural sector and food production (EUSCAR, 

2012b).  

One of the most favoured framework for describing, analysing and understanding the process 

of innovation on various levels and how it can be influenced by policy measures is the 

systems of innovation (SI) approach (Schrempf et al., 2013). The SI approach is based on a 

theory of interactive learning as well as an evolutionary theory of technical change (Niosi et 

al., 1993). A system of innovation consists of a set of actors or entities such as firms, other 

organisations and institutions that interact in the generation, use and diffusion of new and 

economically useful knowledge in the production process (Fischer et al., 2001). 

This paper focuses on Agricultural Knowledge and Innovation systems (AKIS) which fall 

under the technological/sectoral systems of innovation (SSI). Just like all innovation systems, 

the SSI places great emphasis on the learning process and focuses on innovation. All the 

actors involved experience a ‘learning-by-doing’ process or learn from each other by 

exchanging knowledge (Johnson, Edquist and Lundvall, 2003). The SSI approach focuses on 
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certain sectors of the economy (Schrempf et al., 2013). In this case, the agricultural sector. A 

sectoral system has a knowledge base of innovative and production activities, technologies, 

inputs and existing, emergent and potential demand of the products. It is also composed of 

agents that include organizations and individuals (Malerba, 2002). Non-profit organizations 

are part of this agents and recently, their role in innovation has greatly increased. 

As explained above, innovation is an important challenge for European Agriculture, but little 

is known about the performance of the AKIS. AKIS has the potential of becoming an 

important tool for helping agricultural systems become more compatible with broader 

societal goals. However, there is no guarantee that they are fit to answer the challenges posed 

by the need to increase productivity and sustainability in agriculture and food production 

(EUSCAR, 2012a). This has led to the objective of this research which is to find out the role 

of an Information and Knowledge System (IKS) in an Agricultural Knowledge and 

Innovation System by evaluating their organizational structures and functions.  An IKS is one 

of the four sub-components of an AKIS and it is composed of various actors including 

research institutes, educational organizations and extension services. 

This research involved analysing and understanding the theories behind IKS by using a single 

case. The case to be studied will be undertaken in Edmund Mach Foundation (FEM) a non-

profit organization located in Trentino region, North Italy. This case was selected because it 

was easy to access it and there was readily available information about it. According to the 

information, it also looked like a perfect fit to being an IKS. 

 FEM carries out research, scientific experiments, education and training activities as well as 

providing technical assistance and extension services to companies. It was established in 

1874 as the Agricultural Institute of San Michele all’Adige however, in 2008 the name 

changed to Fondazione Edmund Mach. FEM has more than 700 employees and its buildings 

cover a total surface area of 24,000 square metres. It is currently the first and only institute in 

Italy to bring together under one roof; research, training, experimentation, consultancy and 

services in the agriculture, environment and agri-food sectors. 

The institute is divided into three centres for education and training (Centro Istruzione e 

Formazione), research and innovation (Centro Ricerca e Innovazione) and technology 

transfer (Centro Trasferimento Tecnologico). The Centre for education and training is 

responsible for education and training in the agricultural, agri-food, environmental and 

forestry sectors.  The Centre for Research and Innovation uses the most advanced scientific 
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approaches in its research aimed at improving agricultural production, biodiversity, human 

health and quality of life. The Centre for technology transfer on the other hand, supports and 

develops agri-forestry in Trentino region. 

1.1 STRUCTURE OF THE REPORT 

This research report is structured in 5 chapters. The 1st chapter starts with an introduction 

followed by the problem analysis and the research questions. Chapter 2 is the theoretical 

phase where by literature on Agricultural Knowledge and Innovation systems is reviewed. 

Chapter 3 then describes the methodology that was used in this research. Chapter 4 is the 

empirical part whereby the results and analysis are presented. Finally, chapter 5 provides 

conclusions and recommendations. 

1.2 PROBLEM ANALYSIS 

1.2.1Research Objective  

The objective of this research is to find out the role of an Information and Knowledge System 

(IKS) in an Agricultural Knowledge and Innovation System (AKIS) by evaluating their 

organizational structures and functions. 

General Research Question: 

What is the role of an Information and Knowledge System (IKS) in an Agricultural 

Knowledge and Innovation Systems (AKIS)?  

Specific Research questions 

1. Which organizational structures/models are found in an IKS? 

2. What are the functions of an IKS? 

3. How do the organizational structures and functions in an IKS combine? 
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2. THEORETICAL BACKGROUND 

This chapter explains the theories behind Agricultural Knowledge and Innovation Systems. 

The chapter starts by giving the definition of an AKIS according to different literature. It then 

develops the AKIS concept by explaining a few of its characteristics. Sub-chapter 2.1.1 then 

expounds on some of the organizational structures that can be found in organizations or 

institutions that form a major part of an AKIS. Sub-chapter 2.1.2 explains the functions 

carried out by an AKIS. Finally, sub-chapter 2.1.3 explains the composition of an AKIS in 

terms of its subsystems and the actors involved in each subsystem.  

2.1 AGRICULTURAL KNOWLEDGE AND INNOVATION SYSTEMS (AKIS) 

The main aim of this literature review is to make us better understand the theories behind an 

AKIS. This will enable us to answer our research questions better and more clearly having 

this background information. It is therefore of paramount importance to understand the 

definitions of an AKIS before we start exploring the theories behind it. 

Knowledge and Innovation for agriculture is developed along different lines, following 

different paradigms each having distinctive ways of defining problems and offering different 

solutions. This results in agricultural knowledge systems being built upon different 

definitions, meanings and organizational forms which keep evolving as a response to 

changing economic, social, political and environmental contexts (Dockes et al., 2011).  

According to OECD (2012)an AKIS is a set of agricultural organizations and /or individuals 

as well as links and interactions between them that engage in various activities. These 

activities include the generation, transformation, storage, retrieval, integration, diffusion and 

utilization of knowledge and information, with the purpose of working synergistically to 

support decision making, problem solving and innovation in agriculture. An AKIS 

encompasses an entire system of agencies and institutions which provide people with 

knowledge and information necessary for innovation (Rivera et al., 2005).  

AKIS is a concept that is used to describe a system of innovation with emphasis on the 

organizations involved, the interactions and links between them. The institutional 

infrastructure with its incentives and the budget mechanisms are also part of the system 

(SCAR, 2013). It should be able to propose and develop practical ideas that support 
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innovation, information exchange and knowledge transfer (OECD, 2012). AKIS vary 

between different countries, regions and sector (OECD, 2012; SCAR, 2013).  

The definitions of an AKIS have changed over time with the changing ideas of agriculture 

(Dockes et al., 2011). This not only brings variations of how an AKIS is structured in 

different countries, regions and sectors (SCAR, 2013) but also in its definitions. Despite the 

different definitions in the different pieces of literature, they all have a similar underlying 

message. An AKIS is a concept that seeks to encompass and influence the complexity of 

innovation and knowledge processes in the rural sphere while taking into consideration the 

links and interactions between the organizations and individuals that take part in this 

processes (Dockes et al., 2011; Rivera et al., 2005). 

2.1.1 ORGANIZATIONAL STRUCTURES 

As shown above, organizations, are part and parcel of an AKIS. Organizations that have 

some form of structure, function more efficiently and effectively. Organizational structures 

are important so as to provide guidance and clarity to its employees. Creation of a cohesive 

and efficient structure enables an organization to improve on its operational efficiency and 

achieve its desired goals. This sub-chapter will discuss more about organizational structures. 

Responsibility, authority and accountability are the primary formal relationships for 

organizing (Montana & Charnov, 1993). They enable us to bring together functions, people 

and other resources that will help in achieving set objectives. The framework for organizing 

these formal relationships is known as organizational structure. These structures provide 

means for clarifying, communicating the lines of responsibility, authority and accountability 

(Montana & Charnov, 1993). They also give an organization the form to fulfil its function in 

the environment (Lunenburg, 2012). An effective structure facilitates management and 

clarifies roles and responsibilities, levels of authority and supervisory or reporting lines. They 

often reflect the level of growth or stage of the institution (Omotosho et al., 2012). 

The fact that the relationships in most organizational structures are formal, imply that they 

are deliberately specified and adopted and they do not evolve on their own. The relationships 

are of an established pattern meaning that they are clearly spelt out and accepted by everyone 

hence constituting a structure. They can however change with time and depending on the 

circumstances (Wordpress, 2009). 
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How an organization is structured and designed, determines how it performs. An organization 

can be structured in many different ways depending on its objectives. The different types of 

organizational structures, are discussed in the sub-chapter below.  

TYPES OF ORGANIZATIONAL STRUCTURES 

This sub-chapter will look at the different types of organizational structures that are common 

in organizations. 

A. Hierarchical Structures  

This is a structure that organises and arranges the relationship between the entities with a top 

down approach. They are often described as simple top down relationships and they show the 

various interdependencies on the different levels (Schneeweiβ, 1995). 

 A hierarchical system tends to focus innovation efforts towards a common purpose while 

maximizing efficiency and minimizing anxieties. Just like every other structure, this 

hierarchical structure comes with its advantages and disadvantages. The advantages include 

providing protection for intellectual property, a guarantee for structured innovation allowing 

a clear understanding of who owns what (Sawhney & Prandelli, 2000). 

Despite hierarchies being able to accomplish complex organizational tasks, they are often 

associated with organizational properties inimical to innovation such as slow (bureaucratic) 

decision making and weak incentives. It is highly likely to find making of decisions been 

given to a select committee together with the top management and many at times, they 

require reports and written justifications for significant decisions to be made (Teece, 1996). 

Another drawback of such structures is that it puts ‘innovation on a schedule’ making its 

quality dependent solely on the owner of the organization. This not only limits creativity and 

the diversity of ideas but also inhibits the richness of the dialoguing process that is so 

important in creating knowledge (Sawhney & Prandelli, 2000). 

There are many types of hierarchical structures. They include the Simple Structure (for small 

firms), the Functional Structure (grouping by similar work specialities), the Divisional 

Structure (grouping by similarity of purpose) and the Matrix Structure (a grid of functional 

and divisional for two chains of command) (Kincki & Williams, 2011). 

The figure below shows an example of traditional hierarchical structure where the senior 

managers make up the board of directors who are responsible for establishing strategies and 
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overall business direction. The middle managers on the other hand are responsible for 

specific functions. 

 

Figure 1: Structure of a traditional hierarchical organization  

Source: (Omotosho et al., 2012)   

 

B. Team-Based Structures 

This structures are made up of teams or workgroups which are either temporary or permanent 

(Kincki & Williams, 2011). They are self-directed teams of individuals chosen from selected 

business units, who work together often looking to identify new opportunities. Team diversity 

that pools hundreds of innovative minds together can lead to ‘out of the box’ thinking.  

Individuals are likely to be more willing to propose new and creative solutions to problems if 

teams develop norms that risk taking is both accepted and encouraged and that mistakes are 

expected when trying out new things. This enhances creativity and promotes the 

implementation of projects (Caldwell & O'Reilly, 2003). 

If groups share norms of group support coordination and exchange of information amongst 

members, the group members will share a sense of the need to accomplish things quickly and 

also have an easier time of putting creative ideas into action. Team based innovation is also 

enhanced with increased openness of communication and more effective group processes 

(Caldwell & O'Reilly, 2003). 

The diagram below shows a team based structure with a mix of a functional division 

hierarchy. 
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Figure 2: Team based structure  

Source: Kincki and Williams (2011) 

C. Network Structures 

A network structure forms when people (individuals, public, not-for-profit, private 

organizations) realize that working independently is not enough to solve a particular problem 

or issue. It is only by coming together to actively work on accomplishing a broad, common 

mission, will goals be accomplished. A broad mission and a joint strategically interdependent 

action is typical of a network structure. Such structures are distinguished from traditional 

organizational structures because there is no one typically in authority. This does not mean 

that there is no leader but it means that the typical forms of power and authority do not work 

in network structures (Keast et al., 2004).  

A knowledge system is based on three types of social networks. These are networks for 

potential, tacit and explicit knowledge. Potential knowledge is based on ideas or intuition of 

an innovative individual. It is knowledge that is in a form that is not-as-yet invented 

(Smedlund, 2008). Tacit knowledge also known as experience-based knowledge is such as 

professional knowledge that is more difficult to transfer to another person. Just as the name 

suggests, it is knowledge that is got through experience. Explicit/formal knowledge on the 

other hand, can be written down, documented and stored for example in a database 

(Smedlund, 2008).  

These networks not only include members from within the organization but also from 

outside. Individuals must deal with intra and extra firm relationships that are related to the 
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three types of knowledge. This includes efficient use of codified knowledge, the gradual 

development of experience based knowledge and the handling of potential, not-as-yet 

invented knowledge. These relationships form the centralized, distributed and decentralized 

network structures (Smedlund, 2008). There is however considerable overlap across the 

different network types and ideas for new innovations are born in every social network 

(Klerkx & Proctor, 2013). 

CENTRALIZED  

 

 

The type of knowledge found in such a structure is mainly 

codified and explicit knowledge. This makes things happen 

efficiently and in a predetermined manner. The 

communication structure is formed around one focal actor 

who has strong links to other actors who are not linked to 

each other (Smedlund, 2008). Such networks are used more 

for keeping up-to-date with recent developments (Klerkx & 

Proctor, 2013). 

The relationships are simple in nature and the norms are a 

set of clear, defined and explicit rules. Trust is based on the 

clearly pre-defined roles and hierarchical relations. 

According to Smedlund (2008), in such a structure, it is 

important to feel that everybody ‘plays by the book’. There 

is little bonding and bridging social capital since these 

networks rely on written and electronic information sources 

(Klerkx & Proctor, 2013). 

DECENTRALIZED  

 

 

This type of structure has many structural holes and weak 

ties however a lot of information and weak signals can be 

gained from different directions. Such weak signals can be 

thought of as the first indication of a new innovation. 

Second hand relationships make up most of the 

relationships in this structure (Smedlund, 2008). This 

network involves knowledge exchange that supports more 

complex problem solving or development of new ideas so 

as to achieve service innovation (Klerkx & Proctor, 2013). 

This structure supports emerging and potential knowledge. 
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Since this kind of network is in constant change and 

relationships are often short, trust is very important in such 

innovative environments (Smedlund, 2008).  

DISTRIBUTED  

 

 

This structure is made up of strong links whereby every 

actor is connected to a couple of others in the network. It 

best represents closure and is used in situations where tacit 

knowledge – the experience-based knowledge- is shared in 

a trustworthy and stable atmosphere. It doesn’t offer 

information and control benefits like a decentralized 

network, but it makes commitments and long term 

relationships possible (Smedlund, 2008). 

According to Klerkx and Proctor (2013), distributed 

networks are for more complex problem solving involving 

tacit knowledge exchange amongst peers, colleagues and 

clients.  

Figure 3: Centralized, decentralized and distributed organizational networks  

Source: Smedlund (2008) 

CONCLUSION 

As shown above, there are many types of organizational structures and organizations will 

structure and design themselves in a manner that best suits their functions. This then leads us 

to explore more about the functions that this organizations will play within the AKIS. The 

next sub chapter will discuss the functions of an AKIS. 

2.1.2 FUNCTIONS OF AN AKIS 

The functions listed below come about through an analysis of the processes that are important 

for innovation systems to perform well (Wieczorek & Hekkert, 2012). These processes have 

a more direct and immediate impact on the goal of the system which could be stated as to 

generate, diffuse and utilise new technology (Bergek & Jacobsson, 2007). These functions 

clarify the dynamics of the systems and they show at a defined moment, the state of a specific 

innovation (Wieczorek & Hekkert, 2012). Additionally, these functions are not only directly 

concerned with the innovation process but also support the innovation process indirectly 

(Johnson, 2001).  
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a. Knowledge development and diffusion 

The mechanisms of learning are at the heart of any innovation process. In modern economy, 

the most fundamental resource is knowledge and accordingly the most important process is 

learning (Hekkert et al., 2007). Learning and knowledge creation happens in different levels 

across innovation systems. This function captures the breadth and depth of the (scientific and 

technical) knowledge base of the TIS. It also captures how that knowledge is diffused and 

combined in the system (Bergek & Jacobsson, 2007).  It encompasses ‘learning by searching’ 

and ‘learning by doing’ (Hekkert et al., 2007). 

Enterprises rarely innovate solely on the basis of their internal knowledge bases because of 

technological complexities and dynamics. This means that firms can rarely command all 

relevant knowledge internally and knowledge often evolves in directions that firms cannot 

master as a whole. This is catered for by technological cooperation and collaboration. 

Organisations that make up knowledge infrastructure like universities and research institutes, 

are a key site of such collaboration and support. They form part of a strategic Intelligence 

infrastructure that is concerned with perceptions of technological opportunities, possible 

applications as well as consequences of realising this. (Bergek & Jacobsson, 2007). 

b. Entrepreneurial activities 

Innovation by definition is a novelty and this can involve serious risks and uncertainties both 

technologically and economically. A fundamental way of handling this uncertainties and risks 

is by ensuring that there are many entrepreneurial activities taking place (Bergek & 

Jacobsson, 2007). There is no such thing as an innovation system without entrepreneurs. 

They are essential for a well-functioning innovation system. Their role is to turn the potential 

of new knowledge, networks and markets into solid actions to generate and take advantage of 

new business opportunities. Entrepreneurs can be new entrants that have the vision of 

business opportunities in new markets. They can also be incumbent companies where by 

diversification is their business strategy so as to take advantage of new developments. A 

well-functioning system will lead to a climate where entrepreneurial activities blossom. A 

prime indication of the performance of an innovation system is the presence of active 

entrepreneurs (Hekkert et al., 2007).  

c. Guidance of the search and identification of opportunities 

Resources most of the time are scarce and it is important when various technological options 

exist, specific foci are chosen for further investments (Hekkert et al., 2007). Many authors 
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seem to refer to guidance in a technical sense however, the possibility of including guidance 

towards different markets should not be neglected (Johnson, 2001). From a societal point of 

view, guidance of search is an important activity. It is not an autonomous process since the 

first function refers to mechanisms of learning without indicating the direction. According to 

Hekkert et al. (2007) guidance of search refers to those activities within the innovation 

system that can positively affect the clarity and visibility of specific wants among users of 

technology.  It is often an interactive and cumulative process whereby ideas are exchanged 

between technology producers and users in which technology is not a constant but a variable 

(Hekkert et al., 2007). 

Opportunities on the other hand, have to be perceived and entered into. Opportunities rarely 

present themselves in a clear and transparent way especially those associated with 

technologies that disrupt existing technological knowledge. Sufficient incentives/pressures 

must be there for firms to search and undertake investments (Bergek & Jacobsson, 2007). 

d. Market formation  

‘Most inventions are relatively crude and inefficient at the date when they are first recognized 

as constituting a new innovation. They are of necessity, badly adapted to many of the 

ultimate uses to which they will eventually be put. Therefore, they may offer only very small 

advantages, or perhaps none at all, over previously existing techniques. Diffusion under these 

circumstances will necessarily be slow (Bergek & Jacobsson, 2007, p. 13; Hekkert et al., 

2007, p. 424).  Bearing this in mind, it is important to create protected space for new 

technologies. This can be done through formation of temporary niche markets for specific 

technological applications. Within such environments, actors can learn about the new 

technology and expectations can be developed. Creating a competitive advantage by 

favourable tax regimes or minimal consumption quotes can be a possibility too (Hekkert et 

al., 2007). Markets do not necessarily develop spontaneously (Johnson, 2001). 

e. Resource mobilization 

Innovation is much more than creating knowledge and learning. It involves a range of assets 

and abilities that are not necessarily directly related to innovation (Bergek & Jacobsson, 

2007). Both financial and human capital resources are a necessity as a basic input within the 

innovation system. Allocation of sufficient resources is necessary to make knowledge 

production possible for specific technologies. Making funds available for long term R&D 

programs set up by the industry or the government to develop specific technological 
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knowledge and for testing of the new technologies can be activities that can enhance this 

function (Hekkert et al., 2007). 

f. Legitimation 

Legitimacy is a matter of social acceptance and compliance with relevant institutions (Bergek 

& Jacobsson, 2007). For a new technology to develop well, it has to become part of an 

incumbent regime or overthrow it. Parties with vested interests will often oppose to this force 

of ‘creative destruction’. In such cases, advocacy coalitions can function as catalysts where 

they put a new technology on the agenda (function 3), lobby for resources (function 5) and 

favourable tax regimes (function 4) and by doing so, creating legitimacy for a new 

technological trajectory. The success and scale of such coalitions is dependent on the 

available resource (function 5) and the future expectations (function3) associated with the 

new technology (Hekkert et al., 2007).  

g. Development of positive externalities 

Interactions between different actors and new entrants may contribute to a process whereby 

the functions listed above are strengthened hence benefitting other members of the system 

through the generation of positive externalities. This function is not independent but rather 

one that indicates the dynamics of the system. Some of the externalities that come about due 

to co-location of firms are emergence of pooled labour markets, emergence of specialized 

intermediate goods and service providers and information flows and knowledge spill-overs 

(Bergek & Jacobsson, 2007). All these externalities have an effect on some of the other 

functions. 

Obviously, all these functions are very much related to each other. Interaction makes it 

possible for cumulative and circular causation to appear. A system that does not serve one 

function properly or at all, may cause malfunctions. Nevertheless, virtuous circles may 

appear as well if feedback loops are created through functions strengthening each other 

(Johnson, 2001).  

CONCLUSION 

Having discussed the organizational structures and functions of an AKIS, it is clear to see that 

this system is quite complex. This research focuses on one of the sub-systems of an AKIS i.e 

IKS. For us to have a better understanding of what an IKS is, we have to look deeper into the 

components of  an AKIS and the actors involved in those components. This will enable us to 

link them to the already discussed elements (organizational structures and functions). 
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2.1.3 AKIS SUBSYSTEMS AND ACTORS  

The following sub-chapter will give us an explanation of the subsystems found in an AKIS 

and the actors involved in each sub-system.  

Many actors are involved in AKIS and this can lead to fragmentation which can create many 

coordination issues (Dockes et al., 2011). Such coordination issues can hamper the creation 

of viable and attractive linkages among the different institutions in the system. Decrease in 

the efficiency of funding both in the short and long term, leadership and facilitation of the 

implementation of the agenda within the sector are also part of the coordination issues 

(World, 2012). Despite this, the actors provide an opportunity for innovation (Dockes et al., 

2011).  

According to Lamprinopoulou et al. (2014), AKIS actors are divided into four broad 

categories namely research, enterprise domain, innovation influencers domain (more distant 

actors) and an intermediary domain. The research domain includes universities and research 

institutes or private R&D departments. The enterprise domain involves supply chain actors 

e.g. input suppliers, farmers, food manufactures or retailers. The innovation influencers 

include final consumers, policy makers and social interest groups like charities and NGOs. 

The intermediary domain considers organisations that are not necessarily involved in 

knowledge creation or usage, but play a catalytic role in facilitating knowledge and 

innovation flows and joining fragmented innovation system actors. Such organizations are 

education and extension services, trade industry boards and consulting services or innovation 

brokers (Lamprinopoulou et al., 2014). 

Other authors categorise the actors according to the four AKIS components or subsystems 

which are research, extension, support system and agricultural education (EUSCAR, 2012b; 

Rivera et al., 2005). Figure 4 below shows the AKIS subsystems. 

 

Figure 4: AKIS Subsystems / Components. 
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Dockes et al. (2011) categorize AKIS actors into four groups. The figure below shows how 

the four main categories of actors within AKIS interact. 

 

Figure 5: Main categories of actors within AKIS  

               Source: Reflection paper (Dockes et al., 2011) 

a. Information and knowledge system: 

This system in most countries is traditionally composed of research, extension and 

educational organizations. Such organizations are normally structured and governed by the 

government through sectoral agricultural policies. The educational system has very strong 

links with the agricultural information system (Dockes et al., 2011). They produce basic or 

applied research and primarily codified knowledge (Lamprinopoulou et al., 2014). 

b. Socio-economic actors: 

This system involves a lot of actors including farmers, processors and networks of SMEs. 

Farmers can be categorized and differentiated according to several criteria which makes them 

have different attitudes towards innovation. Such criteria include professional/part time, 

old/young, men/women, conventional/organic, specialized/diversified farmers (Dockes et al., 

2011). They use codified and tacit knowledge and produce tacit knowledge (Lamprinopoulou 

et al., 2014).  

Rural entrepreneurs and SMEs are involved in rural tourism, resource based activities (wood, 

water etc), food processing and social services.   

Actors involved in the agri-food production chains are also part of this. This involves 

relationships between producers, processors and retailers which are increasingly being 
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formalized into codes of practice that are linked to quality schemes. Actors in this group 

adapt their internal organizations and technologies to comply with rules and standards 

making them the major drivers of innovation (Dockes et al., 2011). 

Input providers provide technical inputs that are increasingly turning their commercial 

networks into knowledge systems. Manufacturing enterprises in foods, fertilizers and 

machinery are examples of technical inputs. Some of this input providers give advice to 

farmers and this has a strong tendency to strengthen customers’ loyalty. This is very relevant 

especially in countries where extension services and cooperation is relatively weak 

(EUSCAR, 2012a). 

Cooperatives and producers’ organizations are a major channel for the flow of knowledge 

and innovation. Producer associations and cooperatives, often provide inputs as well as input 

related technical advice. They also carry out product related research and training and they 

provide advice related to products. In some cases, inter-professional bodies can be found 

working together. They include producers, processors, other professionals and consumer 

representatives. In some countries, due to cross sectoral public/private partnerships, some 

institutional innovations such as farm partnerships, share farming and federated cooperatives 

have been developed. Their major aim is to facilitate collaboration between private 

farmers/producer groups and industry partners through pooling knowledge, resources and 

innovative capacity (Dockes et al., 2011). 

Processing and retailing companies also fall in this category. They are amongst the most 

important drivers for innovation since retailers tend to control producers through labelling 

schemes. Consumers’ needs and motivations are interpreted by retailers who pursue a top-

down approach to innovation thus reducing the possibilities of farmers to follow independent 

innovation paths (EUSCAR, 2012a) 

Last but not least, the media and journalists form part of the socio-economic actors of an 

AKIS. They are important for the exchange of information and ideas in the farming 

community. The media is a potentially effective tool for disseminating information on non-

proprietary innovations for the agri-food sector developed by R&D activities. It mobilizes 

consumers’ attitudes in terms of food safety, values, alternative food networks and new 

production and consumption patterns (Dockes et al., 2011; EUSCAR, 2012a).  
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c. End Users 

Consumers are becoming more active in innovation especially in regards to green 

technologies and sustainable lifestyles. The role of NGOs is also increasing since they often 

provide ideas, motivation and help develop the capacity to innovate. They are well suited as 

innovation brokers.  

INNOVATION BROKERS 

These are persons or organizations that purposefully catalyse innovation through bringing 

actors and facilitating their interaction (Klerkx & Gildemacher, 2012). They are also known 

as innovation intermediaries that act as agents or brokers in any aspect of the innovation 

process between two or more parties. Their main purpose is to build appropriate linkages in 

Agricultural Innovation systems and facilitate multi stakeholder interaction in innovation 

(Klerkx et al., 2009). They help build synergy in agricultural innovation systems, contribute 

to building capacity for collective innovation and prevent system failures. They also connect 

stakeholders that are not familiar to each other and may provide ‘new combinations’ essential 

to innovation. In other words, they facilitate interaction and cooperation in innovation 

systems and their activities extend throughout the innovation process (Klerkx & 

Gildemacher, 2012). 

The functions of innovation brokers are many however, they can be reduced to three generic 

function (Klerkx et al., 2009; Lente et al., 2003): 

a. Demand articulation: This is where innovation needs and visions and 

corresponding demands of technology, knowledge, funding and policy are 

articulated and achieved through problem diagnosis and foresight exercises. 

b. Network composition: This involves facilitation of linkages amongst relevant 

actors which could be through scanning, scoping, filtering and matchmaking of 

possible cooperation partners. 

c. Innovation process management: This includes a host of facilitation tasks that 

ensure networks are sustained and become productive. Building trust, establishing 

work procedures, fostering learning, managing conflict and intellectual property 

can enhance this.  

Besides all these types of actors, leading personalities with very specific knowledge skills and 

networks that can support or champion an idea play a crucial role in the success of projects 
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especially at the first stages. They normally set the ball rolling by motivating and their 

capacity to unite other actors. Despite the fact that their role can diminish over time, their role 

is important in group processes. Such leading personalities are often socio-economic actors 

like farmers or consumers (possibly involved in NGOs) (Dockes et al., 2011). 

Infrastructures such as research, physical (roads) and communications, shape the roles and 

interactions between actors. Structures in innovation systems are also considered to have an 

effect on the institutions that govern the behaviour and influence the interactions and 

relationships among actors (Lamprinopoulou et al., 2014).  

Table 1:  Summary of the key concepts on AKIS 

Key Concept Theoretical Framework Source 

Characteristics Literature on characteristics of an 

AKIS 

(Dockes et al., 2011; 

OECD, 2012; Rivera et 

al., 2005; SCAR, 2013) 

 

Functions Literature on functions of an AKIS (Bergek & Jacobsson, 

2007; Johnson, 2001; 

Wieczorek & Hekkert, 

2012) 

Actors Literature on AKIS Actors 

Literature on the role played by 

AKIS Actors 

(Dockes et al., 2011; 

Lamprinopoulou et al., 

2014) 

Organizational 

Structure 

Literature on Hierarchical Structures 

Literature on Team Structures 

Literature on Networks 

(Kincki & Williams, 

2011; Klerkx & Proctor, 

2013; Schneeweiβ, 1995; 

Smedlund, 2008) 
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Discussions 

& 

Conclusion

s 

 

3. METHODOLOGY 

This chapter explains the scientific methods used in this research. It consists of a 

documentation of the research process. A schematic overview of the research process is 

shown in Figure 6. The chapter starts with explaining the theoretical part which consists of a 

literature study. The results of this have been presented in chapter 2. It is then followed by 

explaining the empirical part which will represent the results. The chapter ends with an 

explanation of how the data collected from the interviews was analysed. 

 

 

 

 

 

 

 

 

 

3.1 LITERATURE STUDY:  

The first part of this research was based on a literature study. It consisted of a review of all 

the relevant literature in the form of scientific and professional articles and websites. This 

was done by accessing libraries of Wageningen University (WU) and from other scientific 

sources including Science direct, Google Scholar and Jstor. 

The results of the literature study was used to construct a questionnaire (attached in the 

appendix) that was used for conducting the interviews in Fondazione Edmund Mach (FEM). 

The conceptual framework presented below in form of tables 2 and 3 arose as a result of the 

literature study on the Information and Knowledge System (IKS) which will be focused on. 

Within the IKS, special attention is given to the organizational structures and actors involved 

and how they related with the functions of the entire AKIS System. The tables below give a 

AKIS: 

¶ Characteristics 

¶ Organizational 

structures 

¶ Functions 

¶ Actors 

 

 

Theoretical review Case Study  

Case study on 

Fondazione 

Edmund Mach 

Analytical phase 

A    B     C 

Qualitative 

Analysis 

Recommendations 

Figure 6: Research Framework 
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more in depth detail of how the variables relate with each other.  After a careful analysis of 

the literature and the tables made, a list of propositions was made. 

Figure 7 gives an overview of the organizational structure of FEM. This was made by 

studying the Foundation’s website. 
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The table below shows the organizational structures found in an information and knowledge system and the functions they support. The information 

summarised below is got from literature review and it assisted in coming up with the propositions that follow after the table. 

Table 2: MAPPING OF ORGANIZATIONAL STRUCTURES WITH AKIS FUNCTIONS 

Functions 

 

Organizational 

Structures 

Knowledge Development Knowledge diffusion Entrepreneurial activities Guidance of the search 

Hierarchical There is no clear connection 

between the two variables 

There is no clear connection 

between the two variables 

There is no clear connection 

between the two variables 

The people at the top Of 

the hierarchy are 

responsible for establishing 

strategies and overall 

business direction (Kincki 

& Williams, 2011).  

Team based 

 

There is no clear connection 

between the two variables 

This structure enhances this 

function since it helps in 

breaking down the barriers 

between divisions and 

functional divisions are 

brought together to solve 

problems (Kincki & Williams, 

2011). 

There is no clear connection 

between the two variables 

There is no clear 

connection between the two 

variables 
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Centralized There is no clear connection 

between the two variables. 

Enhances this function since it 

is used for keeping up-to-date 

with recent developments 

(Klerkx & Proctor, 2013).  

There is no clear connection 

between the two variables. 

There is no clear 

connection between the two 

variables. 

Decentralized 

 

Supports knowledge 

development since a lot of 

emerging and potential 

knowledge is shared and new 

ideas could come up from this 

(Klerkx & Proctor, 2013). 

Due to the many weak ties in 

this structures, it limits 

knowledge sharing within the 

entire organization (Smedlund, 

2008). 

Supports this function due to the 

generation of new ideas which 

could turn out into solid actions 

hence generating new business 

opportunities (Klerkx & Proctor, 

2013).  

There is no clear 

connection between the two 

variables 

Distributed There is no clear connection 

between the two variables 

Supports knowledge sharing 

and utilization through the 

interconnection and strong 

links between the actors 

(Smedlund, 2008). 

There is no clear connection 

between the two variables 

There is no clear 

connection between the two 

variables 

 

PROPOSITIONS 

Based on the above table, a list of propositions was made: 

P1: A hierarchical organizational structure may improve knowledge development by opening up channels for collaboration and cooperation. 

P2: A hierarchical organizational structure slows down the rate of knowledge diffusion because of the many structural levels/ reporting lines. 

P3: A decentralized structure enhances entrepreneurial activities by assisting in the creation of opportunities for generating new business ideas. 

P4: A distributed network increases knowledge diffusion through the strong links between the actors. 
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The table below shows the actors found in an information and knowledge system and the functions they support. The information summarised below is got 

from literature review and it assisted in coming up with the propositions that follow after the table. 

Table 3: Mapping of actors found in an IKS with AKIS functions 

Actors 

 

Functions 

Research Institutes Extension  Workers Educational 

organizations 

Innovation Brokers 

Knowledge 

Development 

R&D and knowledge 

development 

are prerequisites within the 

innovation system. This 

function encompasses 

learning by searching and 

learning by doing (Hekkert 

et al., 2007). 

There is no clear connection 

between the two variables. 

The most fundamental 

resource is knowledge 

and accordingly the 

most important process 

is learning (Hekkert et 

al., 2007) 

Due to the unbiased position of 

innovation brokers, they offer a fresh 

look at diagnosing the constraints and 

opportunities. Their critical approach 

tends to force clients to look for 

possibilities beyond their current 

situation and constraints. (OECD, 2012)  

Knowledge 

diffusion 

There is no clear connection 

between the two variables. 

They help solve problems and 

obtain knowledge, information, 

skills and technologies to improve 

livelihoods and well being of 

farmers. Extension work coupled 

with institutitonal and 

organizational changes, the service 

 There is no clear 

connection between the 

two variables. 

One of the functions of innovation 

brokers is network compositions and 

this helps in improving knowledge 

diffusion since there is facilitation of 

linkages among relevant actors (Klerkx 

et al., 2009; Lente et al., 2003). 
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can go beyond technology transfer 

to facilitation and beyond training 

to learning. Farmers meet through 

social functions and through such 

interactions, knowledge is carried 

from one community to another 

hence knowledge diffusion 

(Asenso-Okyere & Davis, 2009).  

 

Entrepreneuri

al activities 

There is no clear connection 

between the two variables. 

There is no clear connection 

between the two variables. 

There is no clear 

connection between the 

two variables. 

There is no clear connection between 

the two variables. 

Guidance of 

the search 

There is no clear connection 

between the two variables. 

There is no clear connection 

between the two variables. 

There is no clear 

connection between the 

two variables. 

There is no clear connection between 

the two variables. 

Market 

formation  

There is no clear connection 

between the two variables. 

There is no clear connection 

between the two variables. 

There is no clear 

connection between the 

two variables. 

Innovation brokers compose networks 

by facilitating linkages amongst relevant 

actors (Klerkx et al., 2009; Lente et al., 

2003). 

Resource 

mobilization 

There is no clear connection 

between the two variables. 

There is no clear connection 

between the two variables. 

There is no clear 

connection between the 

Innovation brokers compose networks 

by facilitating linkages amongst relevant 
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two variables. actors (Klerkx et al., 2009; Lente et al., 

2003).  

Legitimation There is no clear connection 

between the two variables. 

There is no clear connection 

between the two variables. 

There is no clear 

connection between the 

two variables. 

They take in innovation process 

management to ensure networks are 

sustained and become productive 

(Klerkx et al., 2009; Lente et al., 2003). 

PROPOSITIONS 

P5: Research institutes increase knowledge development through learning by searching and doing. 

P6: Extension workers help in increasing knowledge diffusion by transferring knowledge, information and technology to farmers. 

P7: Educational organizations enhance knowledge diffusion through teaching and training. 

P8: Innovation brokers may enhance and assist knowledge development, resource mobilization and legitimation through their role of composing and sustaining 

network and facilitating linkages. 
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Figure 7: Structure of Fondazione Edmund Mach 
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3.2 EMPIRICAL RESEARCH: 

The goal of the empirical part is to see whether the information identified in literature about 

Information and Knowledge Systems (IKS) is actually used in practice. The case that was 

studied is Fondazione Edmund Mach.  Data was collected through semi structured interviews 

and use of questionnaires. The respondents were mostly employees of FEM who had worked 

in the organization for at least five years. The remaining respondents were directly involved 

with FEM through collaborations in certain projects. 

3.2.1 ASSUMPTIONS: 

In this research, the following assumptions were made: 

¶ FEM is an IKS 

¶ Respondents provided honest answers  

¶ The questionnaires used were valid and covered all topics. 

3.2.2 DATA ANALYSIS:  

After finishing all the interviews, the data gathered during the interviews was analysed. All 

the interviews were typed out within 24hours after conducting them. All the data collected 

was analysed qualitatively and descriptively to give a rich and deep understanding of the 

subject at hand. 
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4 RESULTS AND ANALYSIS 
This chapter will present the results and analysis of the data that was collected from 

Fondazione Edmund Mach. The data was collected by using questionnaires and semi 

structured interviews. The total number of respondents were 15. They comprised of a 

director, researchers, headsô of departments, extension workers, support staff and FEM 

collaborators. The questionnaire used and the list of respondents can be found in the 

appendices. Transcripts are also available upon requests. 

4.1 ORGANIZATIONAL STRUCTURES 

Respondents were asked to explain how the organization is generally structured in terms of 

the reporting lines and lines of authority. All of them were quick to answer that the 

organization has a hierarchical structure. One of the researchers stated that ‘it is vertically 

structured and it is very hierarchical since almost everyone has someone they have to report 

to.’ He continued by explaining that the overall head is the President, who has a general 

director below him. The general director then has other directors who report to him. This 

hierarchical structure continues since the directors also have the heads of the departments 

who report to them and the members of the departments’ report to their heads.  

The respondents however added that despite the general structure being hierarchical, the 

structure within the departments differed. Most of the respondents stated that within the 

centres, a hierarchical structure was present and a decentralized network structure was 

present within the various departments. A few of the respondents however differed a bit by 

stating that the structure within the departments was either of a distributed network or a 

decentralized network structure. One head of department supported this statement by stating 

that every department had its own activities and those activities could be related or unrelated. 

He further added that some departments had no similarity whatsoever with each other hence 

very minimal contact with each other. One support staff in charge of communications added 

that the kind of information that was shared within the centres and departments also affected 

the structure.  

To get a better understanding of the organizational structures, the respondents were asked 

how they shared information and their level of interaction within their respective departments 

and centres. All of them stated that it depended on the type of information that was being 

shared and this would eventually affect how they interacted with each other. “I work in the 

communications department so I share information through contacting my colleagues 
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individually and due to this, the level of interaction is in form of a network,’ one support staff 

stated. “This would have been different if I worked in the laboratory where I would have to 

go through my superior for permission and this would definitely limit my level of 

interaction,’ she continued. One researcher stated that he could contact anyone and share 

information with anyone he liked without seeking permission from his superiors. From this 

responses, we are able to see that there are different network structures that are present in the 

organization. This includes hierarchical, decentralized and distributed structures. 

The table below shows the organizational structures found within FEM. This includes the 

entire organizational structure and the structures within the centres and departments. 

 

Chart 1:  Organizational structures found in FEM 

It is clear that the organizational structure depends on the activities to be carried out, the type 

of information to be shared and the level of interaction between the employees within the 

organization. This is supported by the theory that was earlier discussed about different 

network structures supporting different types of knowledge.  

4.2 FUNCTIONS: 

Respondents were asked several questions in relation to the functions an AKIS performs in 

order to clearly get a good understanding of the functions carried out by the IKS 

subcomponent. The following functions are the ones that came out as being important and 

currently being practised. 
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4.2.1 KNOWLEDGE DEVELOPMENT 

Knowledge development is one of the major functions of an innovation system and 

respondents were asked questions that would make us understand if  this function is being 

carried out. One of the questions posed to them was if there were investments in research and 

development within the foundation. Most of them answered that a substantial amount of the 

budget goes into research and development. One researcher stated: “most of what we do here 

in FEM is either research or related to some form of research, so you would expect a lot of 

investments to go into research.’’ To give a clear answer on this matter, one head of a 

department posed a question to me ‘if you look around the entire organization, there are a lot 

of laboratories and state of the art equipment, isn’t that investing in R&D?’ The respondents 

were further asked if FEM owned any patents. Majority of them responded that they had 

quite a number of patents and a few in the waiting. One of the directors reiterated that they 

had roughly 20 patents but this also included plant rights and applications for patents.  

‘We have a lot of collaborations with other institutes and universities all around the world 

and this helps a lot in our research and building our name as a top research foundation,’ the 

director continued. He explained that they have a research school that offers PHD programs 

to students and that FEM has agreements with the universities from where the students come 

from. He added that they offer them with scholarships and fellowships and in turn they have a 

share of the research the students carry out. ‘It is a win-win situation for all of us,’ he said. 

This statements are supported by theory whereby firms have co-operations as well as 

collaborations with other research institutes and organizations so as to be able to command all 

relevant knowledge both internally and externally. It is clear to see that knowledge 

development is indeed a key function for the organization. 

4.2.2 KNOWLEDGE DIFFUSION 

Respondents were asked how big their network size was and if there were any strong 

partnerships within this networks. All of them said that the network size was composed of 

roughly 800 people who were dispersed everywhere around the foundation. Some of them 

stated that there were very strong partnerships especially among the people who are involved 

in experimenting and transferring technology. One experimentalist stated that he had very 

strong relationships with the technicians/extension workers. He explained further that without 

such strong partnerships, farmers would suffer since the new technologies and important 

information that would be beneficial to them would not be transferred effectively. A few 
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other respondents stated that there were also strong partnerships between researchers who 

worked on closely related activities. In this way, they were able to exchange information that 

could benefit their research. Apart from this strong partnerships, there were many other ways 

in which they diffused knowledge to the farmers. This is through published materials that 

include annual magazines, bulletins and advices that they share with the farmers and local 

community free of charge. Most of the respondents added that they always get positive 

feedback from the local community due to the printed media they provided them. 

A further question was asked if the knowledge that they developed was demand driven and if 

it corresponded to the needs of the innovation system. For this question most of the 

respondents answered both a ‘Yes’ and a ‘No’. Most of them explained that famers normally 

have short term visions whereas for FEM and more so the researchers, the visions are long 

term and more forward looking. “A farmer is just concerned about the disease that is 

affecting his crop at that particular time,’ one extension worker reported. “Farmers just want 

their immediate problems to be sorted out, increase their productivity and they will be 

happy,’ another extension worker added. A technologist explained that the foundation 

engaged in high risk activities that involved more advanced technologies, whereas farmers 

needed interventions for specific needs that required low technologies.  

This already brings a gap between the local community and the foundation since the demand 

for research and innovation is not fully recognized. Despite this gap, the foundation tries to 

cater for the demands of the farmers while still engaging in research and innovation. This 

explains why most of the respondents answered yes and no.  

4.2.3 ENTREPRENEURIAL ACTIVITIES 

Respondents were asked if there were entrepreneurs within the foundation and what type of 

businesses the entrepreneurs were involved in. All respondents answered that there were no 

entrepreneurs within the organization. One researcher emphasized that they carried out 

research that normally takes a very long time, therefore, it was difficult to have start-ups or 

spin offs emerging from the organization.  

4.2.4 GUIDANCE OF THE SEARCH.  

Respondents were asked if the foundation had a clearly articulated and shared goal. Majority 

of them stated that the foundation had a shared goal however, it was too long and quite hard 

to remember all what it stated. Despite this, all of the respondents were able to give a brief 
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summary of the goal of the foundation and most of their summaries highlighted more or less 

the same visons. 

They were further asked if they had articles in professional journals that raised expectations 

about technological developments. All of them responded that they publish a lot of articles in 

professional journals and more often than not, they receive prizes for publishing outstanding 

articles and papers. One researcher stated that in the year 2011/2012, they published more 

than 50 articles and they got prizes for five outstanding papers. From this responses we can 

see that the foundation is indeed a front runner in guiding the direction of research. 

4.2.5 MARKET FORMATION 

Respondents were asked who takes the lead in forming the markets. Some of them stated that 

the public normally takes the lead in forming the markets since they have needs that are 

already known and FEM works towards fulfilling their needs.  On the contrary, a few others 

responded that FEM takes the lead in forming the markets. This is because new technologies 

are first introduced in specific market segments commonly known as niche markets before 

they are understood and adapted by the public. One of the researchers added that some of the 

technologies take time before they are fully understood because the users at times need 

training. 

This shows that the formation of the markets depended on the products and services that are 

being offered by FEM. Solutions to existing problems or improvements on already existing 

technologies have an already established market that is created by the public. However, for 

novel technologies, private parties like FEM take the lead in forming the markets through 

niche markets. 

The chart below shows how the 15 respondents answered the question ‘who forms the 

markets?’ 40% of the respondents answered that the markets are formed by the public, 33% 

stated that FEM formed the markets and 27% stated that the markets are formed by both the 

public and FEM. 
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Chart 2: Market Formation 

4.2.6 RESOURCE MOBILIZATION 

Respondents were asked if there was adequate public funding and if companies could access 

the resources. All of them responded that the government was the major funder however, the 

resources where mainly for the foundation activities not for external parties. “The 

government funds roughly 80% of our activities. The rest is private funding and from 

carrying out analysis for companies that need our services,’ one researcher stated. ‘The 

government is the major funder however the funding is decreasing due to the current crisis in 

Italy,’ one of the directors reiterated. They were further asked what the funds were mainly 

used for. Majority of them agreed that most of the funding was directed to research and 

development, some funds on pilot projects and some on application. A small number of the 

respondents however, stated that personnel was the biggest cost driver. 

The chart below shows the major funders of FEM as perceived by the 15 respondents. The 

government is the major funder with 80%, followed by private parties 15% and then 

European projects 5%. 
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Chart 3: Funding Organizations in FEM 

From the data that was collected, it was noted that the functions of the IKS are affected by 

the organizational structures and the actors present within the system. The subsequent 

paragraphs will explain this relationships in detail. The first part will explain how the 

organizational structures present in FEM affect the functioning of the system. The second 

part will explain how the functioning of the system is affected by the present actors. 

4.3 RELATIONSHIPS BETWEEN ORGANIZATIONAL STRUCTURES AND 

FUNCTIONS 

4.3.1 Hierarchical structure: 

This is the most common structure within the organization. It brings a sense of power and 

authority to the people up in the hierarchy. This has its own pros and cons and it can affect 

the functioning of an organization. This structure improves the knowledge development 

function since it opens up doors for collaborations and co-operations with other institutions 

and individuals. Through this, there is exchange of knowledge, skills, expertise and 

infrastructure between the collaborators. They learn by sharing, searching and doing. This is 

not only because knowledge is an important process in learning but also because knowledge 

often evolves in directions that a single firm cannot master alone as a whole. This can be seen 

as in the case of FEM where they have so many collaborations with other research institutes, 

universities, public and private corporations etc.  

This supports Proposition 1: A hierarchical organizational structure may improve knowledge 

development by opening up channels for collaboration and cooperation. The above 

explanation has strengthened this proposition by putting emphasis on the fact that a 



35 
 

hierarchical structure improves knowledge development through collaborations and co-

operations which promote learning by sharing, searching and doing. 

A hierarchical structure not only improves knowledge development but it also enhances 

resource mobilization which then improves the guidance of the search function. This is so 

because the ‘top-guys’ in the hierarchy have the capacity to assist in sourcing for a wide 

range of assets and abilities that are needed for innovation. This could include both financial 

and human capital resources hence making funds available for long term R&D. With the 

funds in place, they can assist in the allocation of resources to specific domains within the 

organization hence giving some guidance to the search being carried out. Legitimation 

function also gets enhanced in the process. This is because as the funds are being sourced, 

lobbying of resources for particular technologies could occur. This would eventually involve 

taking part in advocacy coalitions so as to see the fruition of a particular technology.   

This enables us to come to a conclusion that a hierarchical structure: 

¶ Improves knowledge development through collaborations and co-operations which 

promote learning by sharing, searching and doing. 

¶ Enhances resource mobilization through sourcing of assets and abilities. 

¶ Assists in guidance of the search by allocating of resources to specific domains.  

¶ Enhances legitimation by taking part in advocacy coalitions. 

On the contrary, this structure could be seen as a hindrance to how knowledge is diffused and 

spread. This is because of the ranking of the employees and reporting lines involved. If 

employees have to always seek for permission before undertaking any activity, time becomes 

an enemy. Due to this, how, when and to who knowledge and information is spread becomes 

a challenge. This explanation enables us to clarify the second proposition (P2) to state that a 

hierarchical structure slows down the process of knowledge diffusion due to the 

interdependencies of the different levels. 

4.3.2 Decentralized network structure 

This structure affects both knowledge development and knowledge diffusion. It enhances 

knowledge development since a lot of new ideas could come up from this type of structure 

due to the sharing of potential knowledge. FEM has this type of structure especially in its 
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departments where people work in groups or in teams. A lot of potential and emerging 

knowledge is shared within this groups/teams and this improves how knowledge is 

developed. At times, this new ideas could turn out to be solid actions that help in generating 

new business opportunities. Such opportunities could be either start-ups or spin-offs hence 

improving the entrepreneurial activities of the system. This supports the third proposition 

(P3) which states that a decentralized structure enhances entrepreneurial activities by 

assisting in the creation of opportunities for generating new business ideas. On the contrary, 

this structure has many weak ties since the groups have to report to their heads who in turn 

have to report to one other person. This makes it difficult to spread and share information 

easily to other people outside your group. This hampers with how knowledge is diffused. 

We can therefore conclude that a decentralised structure: 

¶ Improves knowledge development by supporting the generation and sharing of 

knowledge. 

¶ Hampers knowledge diffusion because of many weak ties within the structures. 

¶ Enhances entrepreneurial activities by assisting in the creation of opportunities for 

generating new business ideas. 

4.3.3 Distributed network structure 

This type of structure as earlier explained in theory, is made up of strong links whereby every 

actor is connected to a couple of other actors in the network. Parts of FEM have this structure 

in play especially in situations where by the knowledge to be shared is more of an experience 

based type of knowledge. Actors who have developed a skill or are conversant with the 

functioning of a particular technique or method over the years, exchange this type of 

information with their colleagues who might not be as conversant as they are. This involves 

continuous and close interactions between the actors so as to ensure effective and efficient 

information and knowledge exchange. Not only is information and knowledge shared but also 

commitments and long term relationships are built. This definitely increases the rate and the 

ease at which knowledge is diffused and shared within the organization. This supports the 

fourth proposition (P4) which can be restated as: a distributed network increases knowledge 

diffusion through the strong links between the actors hence enhancing the rate at which 

knowledge is diffused. 
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4.4 RELATIONSHIP BETWEEN IKS ACTORS AND FUNCTIONS 

Theory states that an IKS is composed of research institutions, educational organizations, and 

extension services. Innovation brokers could also be part of this system since they are found 

within the entire AKIS. However their presence varies with how the system is structured and 

functions. 

1.4.1 Research Institutions 

Research is a major driving actor within the AKIS and more so within the IKS sub-

component. Research institutions are a major source of knowledge due to taking part in a lot 

of research and development activities. In the case of FEM, learning by searching and 

learning by doing are the key activities the researchers take part in. This enables them to 

improve or develop new technologies that are beneficial to the entire society. Through this 

activities, the knowledge development function is enhanced. Furthermore, collaborations with 

other research institutes and universities, increases the effectiveness of this function through 

exchange of knowledge and information and by learning from each other. This supports 

proposition 5 that can be reformulated as: research institutes increase knowledge 

development through learning from each other and exchanging of knowledge and 

information. 

Research institutions can also assist in resource mobilization. As much as they carry out 

research normally for the public, they also engage in research and analysis for other private 

parties at a fee. Whatever the scale of this activities, this could be a contribution to funding 

for more research activities. This assists in resource mobilization. 

On the contrary, the research system is evolving towards a situation where the researchers 

focus on highly rated international science because of the specific incentives given e.g. 

research funding and evaluation (SCAR, 2013). Their efforts in research dissemination and 

implementation are not valued. Additionally, as explained earlier, FEM researchers and most 

researchers everywhere, have a long term vision whereas farmers have a short term vision 

where they want their current problem to be sorted out immediately. This brings some tension 

and conflict since the farmers do not immediately realize and recognize the benefits of 

research work and hence the work is not valued. This can bring issues with social acceptance 

and advocacy coalitions hence compromising the legitimacy function of the new technology.  
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Research institutes: 

¶ Increase knowledge development through learning from each other and exchanging of 

knowledge and information. 

¶ Assist in resource mobilization by carrying out research activities and analysis for 

private parties at a fee. 

¶ Can compromise the legitimation function due to the conflict that arises between the 

long term visions of researchers and short term needs of farmers. 

1.4.2 Extension Services/Workers 

Extension services play a crucial role in promoting agricultural productivity, increasing food 

security, and improving rural livelihoods. They do so by providing farmers with a wide 

variety of information and knowledge so that they can make informed decisions. This 

information could be about weather and climate changes, market prices, quality standards, 

consumer demands, disease outbreaks or even new/improved technologies just to mention but 

a few. The extension workers in FEM are mostly responsible for transferring new and/or 

improved technologies, suitable and sustainable agricultural practices and climate changes. 

Due to the nature of this work, diffusion of knowledge is increased and this supports the sixth 

proposition (P6) which states that extension workers help in increasing knowledge diffusion 

by transferring knowledge, information and technology to farmers. 

Since the extension workers are in contact with the farmers on a day to day basis, they are 

aware of their wants and needs more than any other actor in the system. They are able to 

assess the daily conditions and problems that the farmers face and they can report this back to 

the researchers. The researchers then can be able to shape their work/research in the direction 

that will satisfy the needs of the farmers. This is a form of a feedback mechanism whereby 

there is continuous contact and exchange of information between the researcher, the 

extension workers and the farmers. This will improve the guidance of the search function 

since the farmers needs will be catered for if the system works efficiently. 

Extension workers: 

¶ Help in increasing knowledge diffusion by transferring knowledge, information and 

technology to farmers. 
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¶ Improves the guidance to the search function by acting as a middle connection 

between the farmer and the researchers. 

1.4.3 Educational organizations 

These are organizations that supply education and/or training and/or assessment services to 

learners. This includes schools, polytechnics, private and government training establishments, 

universities etc. FEM has an agricultural school that offers training to the young generation 

on sustainable agriculture and its related fields including the environment and forestry. 

University courses are also offered in collaboration with other universities from all over the 

world. Additionally, professional courses are also given to farmers who want to update 

themselves on current agricultural practices. The school not only caters for the young 

upcoming generation but also for the old generation who need continuous updating on new, 

advanced and/or improved practices and technologies. Experts from within and outside FEM 

are usually invited to teach the students. This has a spill over effect whereby the teachers end 

up gaining information from the experts thus sharpening their skills and getting updated on 

the modern ways of doing things.  

In all this activities, learning is a key process and this increases the rate at which knowledge 

is diffused. This supports the seventh proposition (P7) which states that educational 

organizations enhance knowledge diffusion through teaching and trainings. 

1.4.4 Innovation brokers 

Also known as innovation intermediaries, these are persons or organizations that purposefully 

catalyse innovation through bringing actors and facilitating their interaction (Klerkx & 

Gildemacher, 2012).  In FEM, this role is not clearly established and hence the role is not 

well known and understood. However, one of the researchers was mentioned severally to 

being a passive innovation broker. This is because he takes part in facilitating linkages 

amongst relevant actors who could be beneficial to FEM and vice versa where FEM would be 

equally beneficial to them. As much as this role is currently passive, the already established 

contacts are up and running and potential benefits are already being seen and felt within the 

organization.  

NB: Proposition 8 cannot be validated since there isnôt enough evidence to support it.
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Table 4: Reformulated propositions and supporting evidence on the relationship between IKS organizational structures and functions 

RELATIONSHIP BETWEEN IKS ORGANIZATIONAL STRUCTURES  AND FUNCTIONS 

 PROPOSITIONS EVIDENCE  

Hierarchical 

Structure 

- Improves knowledge development through collaborations and co-

operations which promote learning by sharing, searching and doing. 

- Enhances resource mobilization through sourcing of assets and abilities. 

- Assists in guidance of the search by allocating of resources to specific 

domains.  

- Enhances legitimation by taking part in advocacy coalitions. 

- Collaborations with many organizations including 

universities and research institutes. 

- Sourcing of European projects which bring in funds. 

-Allocation of resources to specific research activities. 

- Taking part in advocacy coalitions to promote certain 

technologies. 

Decentralized 

Structure 

- Improves knowledge development by supporting the generation and 

sharing of knowledge. 

- Hampers knowledge diffusion because of many weak ties within the 

structures. 

- Enhances entrepreneurial activities by assisting in the creation of 

opportunities for generating new business ideas. 

- Presence of groups/teams that work together. 

- Different levels of authority have to be passed 

through before sharing information 

- Potential start-ups underway 

Distributed 

Structure 

- Increases knowledge diffusion through the strong links between the 

actors hence enhancing the rate at which knowledge is diffused. 

- Young researchers having constant contact with 

specialists in microbiology, viticulture, viniculture and 

oenology. 
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Table 5: Reformulated propositions and supporting evidence on the relationship between IKS Actors and functions 

RELATIONS HIP BETWEEN IKS ACTORS AND FUNCTIONS  

 PROPOSITIONS EVIDENCE  

Research 

institutes 

- Increase knowledge development through learning from each other and 

exchanging of knowledge and information. 

- Assist in resource mobilization by carrying out research activities and 

analysis for private parties at a fee. 

- Can compromise the legitimation function due to the conflict that arises 

between the long term visions of researchers and short term needs of farmers. 

- Carry out research and development activities in 

agriculture, environment and forestry. 

- Collaborations with other organizations, research 

institutes and universities 

- Tension between farmers’ immediate needs and 

researchers forward looking visions. 

Extension 

workers 

- Help in increasing knowledge diffusion by transferring knowledge, 

information and technology to farmers. 

- Improves the guidance to the search function by acting as a middle 

connection between the farmer and the researchers. 

-visit farmers and provide them with useful 

information and knowledge as well as transfer 

new/improved technologies. 

- Constant communicator between the farmers and 

researchers. 

Educational 

Organizations 

- Enhance knowledge diffusion through teaching and trainings. - Presence of agricultural school that teaches and 

trains young generations on agriculture, 

environment and forestry. 

- Offer university courses offered in collaboration 

with other universities and research institutes. 

- Offer professional courses to update older 

farmers. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

This chapter presents the conclusions of a research based on analysing the role of 

Information and Knowledge Systems in Agricultural Knowledge and Innovation Systems with 

Fondazione Edmund Mach (FEM) being the case study. A literature study and interviews 

were conducted in order to provide answers to the research questions. This chapter will 

provide answers to the research questions so as to enable one to learn and understand more 

about IKS. It will also provide recommendations that can be used by FEM and any other 

party that seeks to improve the functioning and efficiency of an IKS. 

5.1 Organizational structures found in an IKS 

A literature study on the organizational structures found in institutions was done so as to get a 

better understanding of these structures. General questions regarding organizational structures 

were then formulated and were posed to all respondents in order to get a clear impression of 

how Fondazione Edmund Mach is structured. All the respondents were asked how the 

reporting lines within the foundation were structured. All of them stated that the structure that 

was most common was the hierarchical structure because it is a big organization and almost 

everyone has someone to whom they have to report to. 

The respondents however noted that despite a hierarchical structure being the most common 

organizational structure, there were other structures that were present within the organization. 

They were able to explain and sketch out the various structures present. This included both 

decentralized structures and distributed networks. A few more questions were posed to the 

respondents so as to clearly understand why there was more than one organizational structure. 

Most respondents stated that the type of activities, the type of information that is to be shared 

and the level of interaction between the colleagues influenced how the organization is 

structured. 

 Explanations were made about how decentralized structures and distributed structures 

differed. The former was found common where the activities were skill/expertise specific and 

involved working in groups. The latter on the other hand was common in activities that 

required less expertise and less group work. Additionally, the type of information to be 

shared influences the level of interaction between the colleagues since the interaction could 

either be at an individual level or at a network level.  
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It is clear to see that an Information and Knowledge System is composed of many 

organizational structures. There is a probability that the common structures would be 

hierarchical, decentralized and distributed structures. The structuring however, will depend 

on many variables including the information to be shared, the activities to be carried out and 

the level of interaction between the colleagues. This notwithstanding, each system and 

organization will structure themselves in a manner that will best suit it needs.  

5.2 Functions of an IKS 

An extensive literature study of the Agricultural Knowledge and Innovation System (AKIS) 

was done so as to understand its sub components with a special focus on the information and 

knowledge system (IKS) sub component. According to literature, an AKIS has many 

functions however only seven functions are regarded as the most important functions for an 

innovation system to perform well. Out of these seven functions, an IKS should be able to 

perform at least four of them. This conclusion came about after the respondents were posed 

with questions that gave an insight on the daily functioning of the foundation.  

i. Knowledge development 

An IKS should be able to develop knowledge since it engages in a lot of research and 

development activities and a substantial amount of money is put aside to ensure that these 

activities run smoothly. There is also a lot of collaborations with other educational 

organizations like universities and research institutes which also help in ensuring that this 

function is performed well. 

ii.  Knowledge diffusion 

An IKS should also be able to diffuse knowledge once the knowledge has been developed. 

This involves strong partnerships between the knowledge developers and the knowledge 

diffusers. In this case, the knowledge developers are the researchers and experimentalists who 

carry out a lot of researcher in order to come up with new technologies and new and 

improved practices for the farmers. The knowledge diffusers on the other hand are the 

extension workers who are responsible for spreading information and knowledge that has 

been developed and that would be beneficial to the farmers. 
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iii.  Guidance of the search 

Being able to give guidance to which direction research should be carried out is also part of 

the functions of an IKS. This is through sharing a common goal where everyone in the 

system knows what they are working towards achieving. Having an established and written 

down goal, acts as a plan in which the entire system will endeavour to achieve. Depending on 

the country and the system, these goals could be either short term or long term and could 

have set deadlines which have to be met. 

An IKS should frequently publish articles in professional journals that will raise expectations 

about technological developments. This will serve as a guide to the research that is/will be 

carried out and people can look forward to new and/or improved technologies. 

iv. Market Formation 

This is equally an important function that an IKS should carry out to ensure that the products 

and services they produce, get to the serve the needs of people. It involves forming markets 

that will serve as a channel for introducing the new/improved technologies. At times, markets 

could be formed by other external parties but as our case study showed, an IKS could be 

responsible for targeting certain market segments. This means taking the lead in forming 

niche markets which normally serve for novel technologies before the technologies become 

well understood and adapted. 

As explained above, an IKS should perform at least the following functions listed below, 

however it can perform more than this four functions. This will  depend on many other 

variables including the country in which the IKS is located, the prevailing agricultural 

policies, the infrastructure etc. 

1. Knowledge development 

2. Knowledge diffusion 

3. Guidance of the search  

4. Market formation 
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5.3 How are the organizational structures and functions in an IKS combined? 

The paragraphs below will take into consideration all the seven functions of an AKIS. This is 

because an IKS can have more than the four main functions that were listed above. It will 

also consider only the organizational structures that were found present in FEM. 

It has been noted that the type of organizational structure(s) present in an IKS affects its 

functioning. This is because of the level of interactions (individual or network), the kind of 

relationships and the type of information that is promoted with each structure. The table 

below shows the functions that are affected by the respective organizational structures.  

Table 6: Relationship between IKS organizational structures and functions  

ORGANIZATIONAL 

STRUCTURE 

FUNCTIONS 

Hierarchical Improves knowledge development 

Enhances resource mobilization 

Assists guidance of the search 

Enhances legitimation 

Decentralized Improves knowledge development 

Hampers knowledge diffusion 

Enhances entrepreneurial activities 

Distributed Network 

 

 

Increases knowledge diffusion 

 

It was also noted that the actors present in an IKS could have an effect on its functioning. The 

table below shows the relationship between IKS actors and the functions they affect. 
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Table 7: Relationship between IKS actors and functions 

IKS ACTORS FUNCTIONS 

Research Institutions Increases knowledge development 

Assist in resource mobilization 

Can compromise the legitimation function. 

Extension Services Help in increasing knowledge diffusion 

Improves the guidance to the search function 

Educational Organizations Enhance knowledge diffusion 

 

As shown above, structuring an IKS is paramount to ensuring that it performs well and helps 

in increasing the productivity of the agricultural sector. However as literature suggests, there 

is no ‘One size fits all’ formula for what an ideal or perfect IKS is. There are both similarities 

and differences between countries and even different regions within the same country 

(EUSCAR, 2012a). Although interaction, communication and collaboration between the 

actors is crucial, they all react to different incentives. To name a few, research is often 

evaluated in terms of publications, citations and excellence whereas education many at times 

is funded in terms of student numbers. Every system will structure itself in a manner that will 

best suit its individual needs and that will ensure that the system functions as effectively and 

efficiently as possible. 

Recommendations 

Based on the results and conclusions made, several recommendations can be made to assist in 

improving the functioning of an IKS. 

1. Innovation should not be thought of solely in terms of economic and technical aspects 

but should also include social and organizational ones. (Social innovations are 

important because they help redefine the identity of farmers and build new 

relationships between them and the general public). 

2. More communication and collaboration between the involved actors to ensure that: 

¶ there is no duplication of work e.g. between researchers and technologists. 
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¶ competition amongst each other is reduces. 

¶ relationships are improved. 

3. Creation of a feedback mechanism between farmers, extension workers and 

researchers. Extension workers act as the middle men between the researchers and the 

farmers by relaying information to both parties. This ensures the needs of the farmers 

are taken care of as well as the foresights of the researchers are embraced. 

4. Emphasis on networking, trans-disciplinary research and cooperation between the 

worlds of academia (research institutes and universities) and practice (farmers, 

extension workers and knowledge brokers). 

5. Research to be geared towards more of applied research rather than fundamental/basic 

research. 

Limitations  

¶ This research focused on only one case study, therefore, one should be careful with 

generalizing the results to all other Information and Knowledge Systems. 

Future research 

¶ It would be interesting for more research to be carried out on other information and 

knowledge systems in different countries and in different continents. This would show 

us the variability of the different IKSs. It would also enable us to compare the 

differences and similarities of the systems in the different regions. 
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APPENDICES 

A. List of respondents 

RESPONDENTS ROLE IN FEM 

1 Researcher 

2 Support staff 

3 Director 

4 Head of department  

5 Head of the training and education centre 

6 Head of department 

7 Researcher 

8 Head of department 

9 Support staff 

10 Researcher 

11 Support staff 

12 Collaborator 

13 Extension worker 

14 Collaborator 

15 Extension worker 
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B. Questionnaire 

GENERAL QUESTIONS 

1. Name 

2. Department and/or Centre 

3. Position in FEM  

4. No. of years working in FEM 

ORGANIZATIONAL STRUCTURE:  

5. a. How is the chain of command / lines of authority within  your department/centre? 

b. How is the chain of command / lines of authority outside your department/centre? 

 

6. a. How is information shared in your department/centre? 

       (do you have to go through your superior or can you just contact your colleague) 

       b. How is information shared outside your department/centre? 

 

7. How is the level of interaction in your department/centre? (level of network / level of individual) 

 

ACTORS 

8. a. Are there any knowledge institutes in your centre? (Yes/No) 

(universities, technology institutes, research centres, schools, etc 

b. If yes, what role do they play? 

 

9. a. Are there farmers present? (Yes/No) 

b. If Yes, What are the categories?  

     (professional/part -time, old/young, men/women, conventional/organic, specialized/diversified) 

c. What role do the farmers play? 

d. Are there farmer unions present? (Yes/No) 

e. If yes, what is the role of the unions? 

f. Are there any extension services offered to the farmers? (Yes/No) 

g. If yes, what is the type/form of extension to farmers? 

          (privatized systems, co-management between farmer orgs and state, semi state management,        

management by state thru regional orgs, uncoordinated individual innovation nucleuses etc) 

 

10. a. Is there presence of innovation brokers? (Yes/No) 

      b. If yes, what role do they play? 

 

11. a. Is the Government present? (Yes/No) 

      b. If yes, what is its role? 

  

12. Who are the end users/consumers of the products or services? 

 

13. a. Are entrepreneurs present? (Yes/No) 

      b. If yes, what type of businesses are they involved in? 

 

14. Are there any other parties involved? (legal/financial organizations, intermediaries, consultants etc) 
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FUNCTIONS 

 

15. How big is the network size in your department/centre? 

 

16. a. Are there strong partnerships? Yes/No 

      b. If yes, between whom? 

 

17. a. How are decisions made in your department/centre? 

      b. Who makes the final decisions? 

 

18. a. Is there knowledge development in your department/centre? (Yes/No) 

      If yes: 

      b. Is the knowledge development demand driven? (If no, who drives it?) 

      c. Is there any financial assistance for knowledge development in your department/centre? (Yes/No) 

      d. If yes, who gives this financial assistance? 

 

19. a. Are there investments in R&D? 

      b. Are there any patents from you department/centre? 

      c. Is there space for knowledge dissemination? (Yes/No) 

      d. Who are the knowledge users? 

      e. Does the knowledge correspond with the needs of the innovation system? 

 

20. a. Are there any articles in professional journals that raise expectations about technological  

          developments? (Yes/No) 

      b. If yes, how many? 

      b. Is there a clearly articulated and shared goal for the system? 

      c. Are there any specific programs/policies that support this goal? (Explain if possible) 

      d. Who are the system’s frontrunners? 

      e. Do the articulated objectives induce government activities? 

 

21. a. Who forms the markets for the products/services? 

      b. Who are the users (current and potential) of the markets?  

      c. Who takes the lead (public\private parties)?  

      d. Are there any niche markets? 

 

 


