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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 bedanseation

and innovation systems are becoming increasingly rel@eapblicy makers for achieving

their economic and social goals. However, little is known about the performance of an AKIS.
AKIS is made up of four subomponents and IKS is one of the four ®anponents. It is
comprised of actors like research institugdension 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 Founda(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 ming 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 organizatarstructure 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 notied. 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, tthssiplinary research, cooperation
between the wdds of academia and innovation to be thought of not only in economic and

technical aspects but also in Ed@nd organizational aspects.
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1. INTRODUCTION

Innovation is a process that depends esdbntipon development and accumulation of a
wide variety of relevant knowledgkndividual firms play a crucial role in the development of
innovation however the process that nurtures and disseminates technological change in the
economy involves a complexelv of interactions among a range of firrmgganizations and
institutions (Fischer et al., 20Q1 Innovations are repeatedly enacted through networks of
social relations rather than through singular events by isolated individuals or organizations.
The ability to understand innovaih as a social interactive process is the defining feature of

thesystems approach to innovatiirundvall, 2010.

Innovation and innovation systems aexbming increasingly relevaid policy makers for

achieving heir economic and social goals. Innovatioamsimportant challenge for Eurcare

agriculture and it has been paced at the hedftofr opean Uni on’ s key stre
decadewhich aims to foster a smart stainable and inclusive econorfifUSCAR, 2012a

This is because it provides the best means of successfully tackling magialsohallenges

(Schrempf et al., 20)3Furthermore, the European Commission as well as MenthggsSn

the European Research Area are designing and implementing policiesriot@innovation

as a method ofmproving labour productivity and the competitive pigsitin a rapidly

changing world. This also involvake agricultural sector and food productiElUSCAR,

20121.

One d the most favoured framework for describing, analysing and understanding the process
of innovation on various levels and how it can be infbexl by policy measures is the
systemsof innovation (Sl)approach(Schrempf et al., 2033The Sl apprach is based on a
theory of interactive learning as well as an evolutionary theory of technical cfidioge et

al., 1993. A system of innovation consists of a set of acwrentities such as firms, other
organisations and institutions that interact in the generation, use and diffusion of new and

economically useful knoledge in the produmn procesgFischer et al 200).

This paper focuses on Agriculturalngwledge and Innovation systems (AKIS) whiithl

under theechnologicakectoral systems of innovation (SSMst like all innovation systems,

the SSliplaces great emphasis on the learning process andsésan innovation. All the
actors i nvol ved d@wdoeirng'ncpr ace'slseaarni hgar n

exchanging knowledge (Johnson, Edquist and Lundvall, 200&) SSI approach focuses on

1



certain sectors of the econort®chrempf et al.2013. In this case, the agricultural sectér

sectoral system haskaowledge basef innovative and production activitiegchnologies,
inputs and existing, emergent and potential denwrntie productsit is also composed of
agents that include ganizations and individualalerba, 2002 Non-profit organizations

are part of this agents anecently,their ole ininnovation has greély increased.

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

is known about the ggformance of the AKISAKIS has the potential of becoming an
important tool for helping agricultural systems become more comfstibith broader
societal goals. Howevethere is no guarantee that they are fianswer the challenges posed

by the need to increase productivity and sustainability in agriculture and food production
(EUSCAR, 2012a This has led tahe objective of thisesearch which is to find out the role

of an Information and Knowledge System (IKS) in an Agricultural Knogdedand
Innovation System by evaluating their organizational structures and funcAon&sS is one

of the four subcomponents of an AKIS and it is composed of various actors including

research institutes, eduaatal organizations anektension services

This research involved analysing and understanding the theories bi€Rirny using a sigle
case.The case to be studiedll be undertaken in Edmund Mach Foundation (FEM) a-non
profit organization located in Trentino regi, North Italy.This case wasetected 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 outesearch, scientific experiments, education and training tesias well as
providing technical assistance and extension services to compHlness established in
1874 as the Agricultural I nstitute of San
changed to Fondazione Edmund MaEEM has more than 700 empl@geand 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, damnment ad agrifood sectors.

The institute is divided into three centres for education and traii@egtfo Istruzione e
Formaziong, research and innovatiorCéntro Ricerca e Innovazioneand technology
transfer Centro Trasferimento TecnologijcoThe Centre foreducation and training is
responsible for education and training in the agricultural,-fagd, environmental and

forestry sectors. The Centre for Research and Innovation uses the most advanced scientific



approaches in its research aimed at improvingcalural production, biodiversity, human
health and quality of life. The Centre for technology transfer on the other hand, supports and

develops agfforestry in Trentino region.

1.1 STRUCTURE OF THE REPORT

This resarch report is structured in 5 chapteThe f' 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 thethwzlology that was used in this research. Chapter 4 is the
empirical part whereby the results and analysis are presdfitelly, chapter 5 provides

conclusions and recommendations.

1.2 PROBLEM ANALYSIS
1.2.1Research Objective

The objectiveof this resegch is to find outhe roleof an Information and Knowledge System
(IKS) in an Agricultural Knowledge and Innovation Syst¢AKIS) by evaluating their

organizational structures and functions.

General Research Question:

What is the role of arinformation aml Knowledge System (IKS) in an Agricultural

Knowledgeand Innovation Systems (AKIS)?

SpecificResearch questions

1. Which organizational structures/models are found in an IKS?
2. What are the functions of an IKS?

3. How dothe organizational structuresdafunctions in an IKS combirie



2. THEORETICAL BACKGROUND

This chapte explains the theoriebehind Agricultural Knowledge and Innovation Systems.
The chapter starts by giving the definition of an AKIS according to different literature. It then
develops the AKISoncept by explaining a few of itharacteristics Subchapter2.1.1 then
expounds on some of the organizational structures that can be found in organizations
institutions that form a majopart of an AKIS. Subhapter 2.1.2 explains the functions
carried out by an AKIS. Finally, suthapter 2.1.3explains 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 isnmake us better understand the theories behind an
AKIS. This will enable us to answer our research qaastibetter and more clearly having
this background information. It is therefore paramount importancéo understand the

definitions of an AKI®eforewe start &ploring the theories behind it.

Knowledge ad Innovation for agriculture isleveloped along different lines, following
different paradigms each having distinctive ways of defining problems and offering different
solutions This results in agridtural knowledge systems being built upon different
definitions, meanings and organizational forms which keep evolving as a response to

changing economic, social, political and environmental con{®dskes et al., 20)1

According toOECD (2012an AKIS is a set of agricultat organizations and /or individuals

as well as links andinteractions between them that engagevamious activities. These
activities includethe gerration, transformation, storagetrieval, integration, diffusion and
utilization of knowledge andnformation, with the purpose of working synestgially to
support decision making, problem solving and innovation in agricultare. AKIS
encompasses an entire system of agencies and institutions which provide people with
knowledge and information necessary for innovafRivera et al., 20056

AKIS is a concept that is used to describe a system of innovation with emphasis on the
organizations involved, thenteractions 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



innovation, information exchange and knowledge trang@ECD, 2012. AKIS vary
between differencountries, regions and sect@@ECD, 2012 SCAR, 2013.

The definitions of an AKIS have changed over time with the changing ideas of agriculture
(Dockes et al., 2021 This not only brings variations of how an AKIS is structured in
different countries,agions and secto(SCAR, 2013 but also in its definitions. Despite the
different definitions in the ifferent pieces of literature, they all have a similar underlying
messageAn 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 ineractions between the organizations and individuals that take part in this

processefDockes et al., 203 Rivera et al., 2005

2.1.1 ORGANIZATIONAL STRUCTURES
As shown above, organizations, are part and parcel of an ABit§anizations that have

some form of structurdunction more efficiently and effectively. Organizational structures
are importantso asto provide guidance and clarity to its employees. Creation of a cohesive
and efficient structure enables an organization to improve on its operational efficiency and

achieveits desired goalsThis subchapter will discuss more about organizational structures.

Responsibility, authority and accountability are the primary &rmelationships for
organizing(Montana & Charnov, 1993They enable us to bring together functions, people
and other resources that will help in achieving set objectives. The framework foizorgan
these formal relationships is known as organizational structure. These structures provide
means for clarifying, communicating the lines of responsibility, authority and accountability
(Montana & Charnov, 1993They also give an organization the form to fulfil its function in

the environment(Lunenburg, 2012 An effective structure facilitatesnanagement and
clarifies roles and responsibilities, levels of authority and supervisory or reporting lines. They
often reflect thdevel of growth or stage of the institutig@motosho et al., 20}2

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 meagnihat they are clearly spelt out and accepted by everyone
hence constituting a structure. They can however change with timdepadding on the

circumstancegWordpress, 2009



How an organizatiorsistructured 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 thechapter below.

TYPES OF ORGANIZATIOSARUCTURES
This subchapter 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 apprach. They are often described as simple top down relationships and they show the

various interdependencies on the different le(®ls h n e e wé.i 3, 1995

A hierarchical system tends to focus innovation efforts towards a common purpose while
maximizing efficiency and minimizing anxietiesust like every other structure, this
hierardical structure congewith itsadvantages and disadvantages. The advantagesie
providing protection for intellectual property, a guarantee dtructured innovation allowing

a clear understanding of who owns w(déawhney & Prandelli, 2000

Despite lerarchiesbeing able toaccomplish compx organizational taskshey are often
associated wit organizational propertigaimical 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 iffaskee, 1996

‘

Another drawback of such structurestish a t it put s i nnovation o]
guality dependent solely on the owner of the organization. This not only limits creativity and
the diversity of ideas but alsmhibits the richness of the dialoguing process that is so

important in creatig knowledggSawhney & Prandelli, 2000

There are many types of hierarchical structures. Tingyde 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 @ommand)Kincki & Williams, 2017).

The figure below showsnaexample oftraditional hierarchical structure where the senior

managers make up the board of directors who are responsible for establishing strategies and



overall business direction. The middle managen the other hand are responsible for

specific functions.

Traditional Hierachy

Emli\rsll Director
! ' ! !

Director of Finance  Director of Policy Director of Programming Director of Communications

]

Figurel: Structure of a traditional hierarchical organization

Source(Omotosho et al., 2092

B. TeamBased Structures

This structures are made up of teams or workgroups which are either temporary or permanent
(Kincki & Williams, 2011). They are seitlirected teams of individuals chosen from selected
business units, who work together often looking to idem&yw opportunities. Team diversity

that pools hundreds of innovative minds together cantleed * out of t he box’

Individuals are likely to be more willing to propose new and creative solutigsltems if
teams develop norms that risk takisgooth acceptednd encouraged and that mistakes are
expected when trying out new things. This enhances creativity and promotes the

implementation of project&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 acconmgiislytirckly 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 fohational division

hierarchy.



President

Functional |
structure ————| | | |

Vice Vice Vice Vice
President, Presid: Pi Pi 5
Research & Design Engineering Marketing
Development
iloduct Team 4Ploduct Team frmm Team
‘Manager, ~ Manager, Manager,
Project taams turing, ) turing, Manufacturing,
Light Trucks ~ Seda ~ Sports Cars

YT TIEIIIT
SNTITT

Figure2: Team based structure

SourceKincki and Williams (2011)
C. Network Structures

A network structure forms when people (individuals, public,-fopprofit, private
organizations) realize that working independently is not enough to solve a paprolEm

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 atinguished from traditional
organizational structures because thersoone typically in authorityThis does not mean

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

in network structureeast et al., 2004

A knowledge system is based oneihartypes of social networks. &e are networks for
potential, tacitand explicit klowledge. Potential knowledge is basediadgas or intuibn of
an innovative individual. It is knowledge that is in a form that is-astet invented
(Smedlund, 2008 Tacit knowledgealso known as experierdxased knowledges such as
professional knowledge that is more difficult to transfer to another pedsshas the name
suggests, it is knowledgeahis got through experiencexdicit/formal knowledgeon the
other hand,can be written downdocumentedand storedfor example in a database
(Smedlund, 208).

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

8



three types of knowledge. This includes efficient use of codified ledya, the gradual
development of experience based knowledge and the handling of potentialyerot
invented knowledge. These relationships form the centralized, distributed and decentralized
network structuregSmedlund, 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 structigrenainly
codified and explicit knowledge. This makes things hap
efficientty and in a predetermined manner. 1
communication structure is formed around one focal g
who has strong links to other actors who are not linke
each othe(Smedlund, 2008 Such networks are used mq
for keeping ugto-date with recent developmeritslerkx &

Proctor, 2018

The relationships are simple in nature and the norms

set of clear, defined and explicitles. Trust is based on tf
clearly predefined roles and hierarchical relatiol
According to Smedlund (2008)in such a structure, it

important to feel that eve
is little bonding and bridging social capital since th
networks rely on written and electronic information sour
(Klerkx & Proctor, 2013.

DECENTRALIZED This type of structure has many structural holes and
ties however a lot oinformation and weak signals can

gained from different directions. Such weak signals ca
thought of as the first indication of a new innovati
Second hand relationships make up most of

relationships in this structurédSmedlund, 2008 This
network involves knowledge exchange that supports 1
complex problem solving or development of new idea

as to achieve service innovati@flerkx & Proctor, 2013

This structure supports emergingdapotential knowledge




Since this kind of network is in constant change
relationships are often short, trust is very important in s
innovative environment&Smedlund, 2008

DISTRIBUTED This structure is made up of strong links whereby e
actor is connected to a couple of others in the netwol
best represents closure and is used in situations where
| knowledge— the experiencbased knaledge is shared in
a trustworthy and stabl ¢
information and control benefits like a decentrali:
network, but it makes commitments and long te

relationships possibsmedlund, 2008

According to Klerkx and Proctor (2013) distributed
networks are for more complex problem solving involyv
tacit knowledge exchange amongsters, colleagues ar

clients.

Figure 3: Centralized, decentralized and distributed organizational networks

Source: Smedlund (2008)

CONCLUSION

As shown above, there are many types of organizatitmaitsres 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 thenfitions of an AKIS

2.1.2 FUNCTIONS OF AN AKIS

The functions listed belowome about through an analysigsloé processes that are important

for innovationsystems to perform we{Wieczorek & Hekkert, 2002 These processes have

a more direct and immediate impact on the goal of the system wbidt be stateds to
generate, dffise and utilise new technolodBergek & Jacobsson, 2007These @inctions

clarify the dynamics of the systems and they show at a defined moment, the state of a specific
innovaton (Wieczorek & Hekkert, 2012 Additionally, these functions are not only directly
concerned with the inmation process but alssupportthe innovation process indirectly
(Johnson, 2001

10



a. Knowledge development and diffigion

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 Learningand 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 systn(Bergek & Jacobsson, 2007 It encompasseg’ ‘|l ear
and ‘| ear n(Heklgpertdial, 28071 n g’

Enterprises rarely innovate solely on the basitheir internal knowledge baségcausef
technological complexities and dynamics. This means fthras can rarely commandll
relevant knowledge internallgnd 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 universitieseaedrch 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 realiiisg(Bergek & Jacobsson, 2007

b. Entrepreneurial activities

Innovaton by definition is a noveltgand 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 (Bmrgek &
Jacobsson, 2007 There is no such thing as an innovatigystem without entrepreneurs.
They are essential for a wdiinctioning 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. Entrepeurs 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 takeantage of new developments. A
well-functioning system willéad to a climate where entrepreneurial activities blossom. A
prime indication of the performance of an innovation system is the presence of active

entrepreneur@ekkert et al., 2007
c. Guidance of the search and identificatia of opportunities

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

exist, specific foci are chosen for further investmdhiskkert et al., 2007 Many authors
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seem to refer to guahce in a technical sense however, the possibility of including guidance
towards different markets should not be negle¢fetinson, 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. (2007guidance of search refers to those activities within the innovation
system that can positivebffect 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 existy technological knowledge. Sufficient incentives/pressures

must be there for firms to search and undertake investr{idatgek & Jacobsson, 2007
d. Market formation

‘“Most inventions are relatively crude and in
as constitting a new innovation. They aref necessity, bagl adapted to many of the

ultimate uses to wbh they will eventually be put.Herefore, they may offer only very small
advantages, or perhaps none at all, over previously existing techniques. Diffusion under these
circumstances will necessarily be wigBergek & Jacobsson, 2007, p.;13ekkert et al.,

2007, p. 424 Bearing this in mind, it is important to createotected space for new
technologiesThis 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. Creatingmgpetitive advantage by
favourable tax regimes or minimal consumption quotes can be a possibilififie&kert et

al., 2007. Markets do not necessarily develop spontanequsiynson, 2001
e. Resource mobilization

Innovation is nuch more than creating knowledge and learning. It involves a range of assets
and abilities that are not necessarily directly related to innovéBengek & Jacobsson,
2007). Both financial and human capital resources are a necessity as a basic input within the
innovation systemAllocation of sufficient resources is nesary 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 bet&s that can enhance this
function(Hekkert et al., 2007

f. Legitimation

Legitimacy is a matter of social acceptance and compliance with relevant insti{@@ygek

& Jacobsson, 2007 For a new technology to develop well, it has to become part of an
incumbent regime or overthrow it. Fias with vested interests will often oppose to this force

of ‘“creati ve |de ssturcuhc tciaosne s , advocacy coal i
they put a new technology on the agenda (function 3), lobby for resources (function 5) and
favourable ax 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 resourcéfunction 5) and the future expectations (function3) associated with the
new tehnology(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 benefittieg 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 colocation of firmsare emergence ofopled labour markets, emergence of specialized
intermediate goods and service providers and information flows and knowledgevepill
(Bergek & Jacobsson, 2007All these externalities have an effemt 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 strengtleagimgother
(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 tsgstains of an AKIS i.e

IKS. For us to have a bettenderstanding of what an IKS is, we have to look deeper into the
components ofan AKIS and the actors involved in those components. This will enable us to

link them to the already discussed elemgotganizational structures and functians)
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2.1.3 AKIS SUBSYSTEMS AND ACTORS

The following sulchapter will give us an explanation of the subsystems found in an AKIS

and the actors involved in each ssystem.

Many actors are involveith AKIS and this can lead tbagmentation which can createany
coordinaton issuegDockes et al., 2091 Such coordination issues can hamper the creation
of viable and attracte linkages among the different institutioinsthe system. Bcreasen

the efficiency of funding both in the shahdlong term leadership and facilitation of the
implementation of the agenda within the sector are also part of the coordination issues
(World, 2013. Despite this, thectorsprovide an opportunity for innovatigibockes et al.,

20117).

According to Lamprinopoulou et al. (2014)AKIS actors are divided to four broad
categories namelsesearchenterprise domain, innovation influencers domain (more distant
actors) and an intermediary domalirhe research domain includes universities and research
institutes or private R&D departmeniBhe enterprise domain involves supply chain actors
e.g. input gppliers, 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 sennoesaran
brokers(Lamprinopoulou et al., 20)4

Otherauthors categorise thactorsaccording to the four AKIS components or subsystems
which are research, extension, support system and agricultural edEatisGCAR, 2012b

Rivera et al., 2005 Figure4 below shows the AKIS subsystems.

-

i AGRICULTURAL l
PRODUCERS I

SUPPORT —

SYSTEMS

Figure4: AKIS Subsystems / Components
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Dockes et al. (20119ategorizeAKIS actors into four groups. The figure below shows how

the four main categories of actors within AKIS interact.

Sacia-ecunum ic
system

Farmers, pracessors
/ Networks of SMEs \
Information \
and knowledge system y
Research institutions, |
extension services,
schoals, farmer unions /

Puhlu: decisinn-
making system

Ir Diverse public

administrations
at regional and local
level

/ fEm:I userﬁ
Consumers,
\5 NGOs /

——

Figure5: Main categories of actors within AKIS

Source: Reflection pap@ockes et al., 2031

a. Information and knowledge system:

This system in m&t 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 informatiorsystem(Dockes et al., 20)1They produce basic or

applied research andiprarily codified knowledgéLamprinopoulou et al., 20)4
b. Sociceconomic actors:

This system involves lot of actors includindarmers, processors and networks of SMEs.
Farmers can be categorized and differentiated according to several criteria \ahkihthrem

have different attitudes towards innovation. Such criteria include professional/part time,
old/young, men/women, conventional/organic, specialized/diversified fafDeckes et al.,
2011]). They use codified and tacit knowledge and produce tacit knowl¢ageprinopoulou

etal., 2014

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

water etc), food processing and social services.

Actors involved in the agffiood production chains are also part of thihis involves

relationships between producers, processors and retailers which are increasingly bei

15



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 themhe major drivers of innovatiofibockes et al., 201

Input providers provide technical inputs that are increasingly turning their commercial
networks into knowledge ystems. 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 str ong Thisasernerelavant t o st
especially in countries where extension services acaoperation is relatively weak
(EUSCAR, 2012p

Cooperatives and producers organi zations a
and innovation. Producer associations and cooperatives, often provide inputs as well as input
related techmial advice. They also carry out product related research and training and they
provide advice related to products. In some cases,-pntéessional 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 collaboratidweba private
farmers/producer groups and industry partners thrquayiling knowledge, ources and

innovative capacityDockes et al., 2031

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. Co n s ume atiens araisterpilesed lay methilens whoipwsue a top
down approach to innovation thus reducing the possibilities of farmers tw fiolitependent
innovation path4EUSCAR, 2012p

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

AKIS. They areimportant 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 forhe agrifood sector developedybR&D activities. It mobilizes
consume s’ attitudes i n terms of food safety,
production and consumption patterfidockes et al., 201 EUSCAR, 2012pa

16



c. End Users

Consumers are becoming moretige 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 innoMags. are well suited as

innovation brokers
INNOVATION BROKERS

These are persorw organizations that purposefully catalyse innovation through bringing
actors and facilitating their interactigKlerkx & Gildemacher, 2012 They are also known

as innovation intermediaries that actagents or brokers in any aspect of the innovation
process between twor more partiesTheir 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 apcevent system failure3hey also connect
stakehol ders that are not famil i ar edgsaenmtiale ach
to innovation. In other words, they facilitate interaction and cooperation in innovation
systems and their activities extend throughout theovation process(Klerkx &
Gildemacher, 2012

The functios of innovation brokers are many however, they can be reduced to three generic
function(Klerkx et al., 2009Lente et al., 2003

a. Demand articulation: This is where innovation needs and visions and
corresponding denmals of technology, knowledge, funding and policy are

articulated and achieved through problem diagnosis and foresight exercises.

b. Network composition: This involves facilitam of linkages amongst relevant
actors which could be through scanning, scopiitgrihg and matchmaking of

possible cooperation partners.

c. Innovation process managemeitis includes a host of facilitation tasks that
ensure networks are sustained and become productive. Building trust, establishing
work procedures, fostering learninganaging 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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egecially 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 saftieeconomic actors

like farmers or consumers (possibly involved in NG(@X)ckes et al., 2001

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 tle institutions that govern thbehaviour and influence the inéetions and
relationships among actofisamprinopoulou et al., 20)4

Tablel: Summary of the key concepts on AKIS

Key Concept Theoretical Framework Source
Characteristics Literature on characteristics of ¢ (Dockes et al, 2011
AKIS OECD, 2012 Rivera et

al., 2005 SCAR, 2013

Functions Literature on functions of an AKIS | (Bergek & Jacobssor
2007 Johnson, 20Q1
Wieczorek & Hekkert

2012
Actors Literature on AKIS Actors (Dockes et al, 2011
Literature on the role played tLamprinopoquu et al

AKIS Actors 2019
Organizational Literature on Hierarchical Structurg (Kincki &  Williams,

Structure 2011 Klerkx & Proctor,
2013 Schneewe;i

Smedlund, 2008

Literature on Team Structures

Literature on Networks
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3. METHODOLOGY

This chapter explains the scientific methods used in thsearch. It consists of a
documentation of theesearch process. A schematic overview of the research process is
shown in Figire 6. The chapter starts with explaining the theoretical part which consists of a
literature study. The resultsf this have been presented in chaptelt & then followed by
explaining the empirical part which will represent the results. The chapter ends with an

explanation of how thdatacollectedfrom the interviews was analysed.

Theoretical review Case Study Analytical phase
AKIS:
I Characteristics
f Organizational Case study on ||| Qualitative || Discussions|| Recommedations
structures Fondazione Analysis &
9 Functions Edmund Mach Conclusion
{ Actors
A B C

Figure6: Research Framework

3.1 LITERATURE STUDY:

The first part of this research was based on aatitee 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 librariessWageningen University (WlJandfrom other scientific

sources including Scienceréct, Google Scholar and Jstor.

The results of the literature study was used to construpieationnairg(attached in the
appendix)that was used for conducting the interviews in Fondazione Edmund Mach (FEM).
The conceptual frameworkgsented belown form of tables 2 and 8rose as a result of the
literature studyon thelnformation and Knowledge Syste(iKS) which will be focused on.
Within the IKS, special attention is given to the organizational structures and actors involved

and how they related witthe functions of the entire AKIS System. The tables below give a
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more in depth detail of how thariables relate with each otheAfter a careful analysis of

the literature and the tables made, a list of propositionsnaae.

Figure 7 gives an overviewof 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 ithejhsuppormation

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

Table2: MAPPING OF ORGANIZATIONAL STRUCTURES WITH AKIS FUNCTIONS

Functions

Organizational

Knowledge Developnent

Knowledge diffusion

Entrepreneurial activities

Guidance of the search

Structures
Hierarchical There is no clear connection| There is no clear connection | There is no clear connection | The people at the top Of
— between the two variables | between the two variables | between the two variables the hierarchy are
= = responsible for establishin
= = o strategies and overall
=1 \E:'Hmﬁl = business directio(Kincki
& Williams, 20117).
Team based There is no clear connection| This structure enhances this | There is no clear connection | There is no clear

between the two variables

function since it helpsi
breaking down the barriers
between divisions and
functional divisions are
brought together to solve
problemg(Kincki & Williams,
2011.

between the two variables

connection between the tw

variables
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Centralized

There is no clear connection

between the two variables.

Enhances this function since
is used for keeping ufo-date
with recent developments
(Klerkx & Proctor, 2013

There is no clear connection

between the two variables.

There is no clear
connection between the tw

variables

Decentralized

Supports knowledge
development since a lot of
emerging and potential
knowledge is shared and ne}
ideas could come up from th
(Klerkx & Proctor, 2013

Due to the many weak ties in
this structures, it limits
knowledge sharing within the
entire organizatiofSmedlund,
2008.

Supports this function due to th
generation of new ideas which
could turn out into solid actions
hence generating new busines
opportunitiegKlerkx & Proctor,
2013.

There is no clear
connection between the tw

variables

Distributed There is no clear connection| Supports knowledge sharing | There is no clear connection | There is no clear
between the two variables | and utilization through the between the two variables connection between the tw
interconnection and strong variables
links between the actors
(Smedlund, 2008
PROPOSITIONS

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

P1: A hierarchical organizationdkscturemay improveknowledge developmeibty opening up channels for collaboration and cooperation.

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

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

P4: A distributed network increas&sowledge diffusion through the strong links between the actors.
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The table below shws the actors found in an information and knowledge system and the functions they support. The information summariseddbelow i

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

Table3: Mapping of actors found in an IKS with AKIS functions

Actors Research Institutes Extension Workers Educational Innovation Brokers
organizations
Function
Knowledge R&D and knowledge There is no clear connection The most fundamental | Due to the unbiased position of
Development | development between the two variables. resource is knowledge | innovation brokers, they offer a fresh
are prerequisites within thej and accordingly the look at diagnosing the constraints and
innovaton system. This most important process| opportunities. Their critical approach
function encompasses is learning(Hekkert et | tends to force clies to look for
learning by searching and al., 2007 possibilities beyond their current
learning by doindHekkert situation and constraint@OECD, 2012
et al., 2007.
Knowledge There is no clear connectig They help solve problems and There is no clear One of the functions of innovation
diffusion between the two variables.| obtain knowledge, information, connection between thg brokers is networkompositions and
skills and technologies to improve| two variables. this helps in improving knowledge
livelihoods and well being of diffusion since there is facilitation of
farmers. Extension work coupled linkages among relevant actqkderkx
with institutitonal and et al., 2009Lente et al., 2003
organizational changes, the servig
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can go beyond technology transfe
to facilitation and beyond training
to learning. Farmers meet thrdug
social functions and through such
interactions, knowledge is carried
from one community to another
hence knowledge diffusion
(AsenseOkyere & Davis, 2000

Entrepreneuri | There is no clear conngon | There is no clear connection There is no clear There is no clear connection between
al activities between the two variables.| between the two variables. connection between the the two variables.
two variables.
Guidance of | There is no clear connectig There is no clear connection There is no clear There is no clear connection between
the search betveen the two variables. | between the two variables. connection between theg the two variables.
two variables.
Market There is no clear connectig There is no clear connection There is no clear Innovation brokers compose networks
formation between the twoaviables. | between the two variables. connection between thg by facilitating linkages amongst releva
two variables. actors(Klerkx et al., 2009Lente et al.,
2003.
Resource There is no clear connectig There is no clear connection There is no clear Innovation brokers compose netwsr
mobilization between the two variables.| between the two variables. connection between thg by facilitating linkages amongst releva

24



two variables. actors(Klerkx et al., 2009Lente et al.,
2003.
Legitimation There is no clear connectig There is no clear connection There is no clear They take in innovation process
between the two variables.| between the two variads. connection between thg management to ensure networks are
two variables. sustained and become productive
(Klerkx et al., 2009Lente et al., 2003

PROPOSITIONS

P5 Research institutes increase knowledge developthemighlearning by searching and doing

P6 Extension workers help imcreasing knowledge diffusion by transferring knowledge, information and technology to farmers.
P7. Educational organizations enharkmowledge diffusiorthrough teachingnd training

P8 Innovation brokersnayenhanceand assisknowledge developmentesource mobilization and legitimation through their role of composing and sustaining
network and facilitating linkages.
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Figure7: Structure of Fondazione Edmund Mach
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3.2 EMPIRICAL RESEARCH:

The goal of the empral part is to see whether thdormation identified in literaturabout
Information and Knowledge SysteniKS) is actuallyused inpractice. The case that was
studied is Fondazione Edmund Mach. Data was collectedghrsemi 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 certgmnojects.

3.2.1ASSUMPTIONS

In thisresearch, the following assumptions were made:

1 FEMis an IKS
1 Respondents provided honest answers
1 The questionnaires used were valid and covered all topics.

3.2.2DATA ANALYSIS:

After finishing all the interviews, thdata 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 tamténg 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 wereTt®&y comprised ofa
director, researchershe a daf departmentsextension workerssupport staffand FEM
collaborators. The questionnaire used and the list reSpondents can be found in the
appendicesTranscripts are also available upon requests.

4.1 ORGANIZATIONAL STRUCTURES

Respondentsvere asked to explain how tloeganization is generally structured in terms of
the reporting lines and lines of authority. All of themere quick to answer that the
organization has a hierarchical structubme of the reseahersstatedthat ‘it is vertically
structured and it is very hierarchicghce almost everyone has someone they have to report
to.” He continued by explaining that the overall head is the Presidéiot has a general
director below him The general ditor then has other directors who report to hirhis
hierarchical structure continues since the directors also have the headsdepdnenments

who report to them and the members of the de

The respondents however addéwhtt despite the general structure being hierarchical, the
structure withinthe departments differedMost of the respondents stated that within the
centres a hierarchical structure was present and a decentralized network structure was
present within the arious 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. Omead of departmerstupported this statement by stating
that everydepartment hads own activities andhose activitiegould be related or unrelated.

He furtheradded that some departments hadsimilarity whatsoever with each othence

very minimal contact with each othé&ne support staff in charge oframunications added
thatthe kind of information that washared within the cerdgs and departments also affected

the structure.

To get a better understanding of the organizational structures, the respomeenissked

how they shaminformation and theilevel of interactiorwithin their respective departments

and centres. All of them stated that it depended on the type of information that was being
sharedand this would eventually affect how they interacted with each .othef | wor k in

communicationsdepartment so | share information through contacting my colleagues
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individually and due to this, the level of interaction is in form of a netwdrk sappaat staff
stated. “This would have been differeant Ii
go through my superior for permissicend this would definitely limit my level of
interaction ’ s he Orerrdsearchesated that he could contact anyone and share
information with anyone he liked without seeking permission from his supefians this
responses, we aseble to se¢hat there ardifferent network structurethatare present in the

organization. This includes hierarchical, decentralized and distributed structures.

The table below shows the orgaaiional structures found withifEM. This includes the

entire organizational structure ati structures within the centres and departments.

Structures found in FEM as viewed by the
respondents

16

14
12
10
B FEM
W Centre
Department
| ||

Hierarchical Decentralized Distributed Decentralized
& Distributed

No. of respondents

[ I N A <]

Organizational Structures

Chartl: Organizational structures found in FAE

It is clear thathe organizational structerdependsn the activities to be carriexlit, the type
of informationto be shared and the level of interactibetween the employees within the
organization This is supported by the theory that was earlier discussed about different

network structures gyorting different types of knowledge.

4.2 FUNCTIONS:

Respondentsvere 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
subcomponentThe following functions are the ones that came out as being important and

currently being practised.
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4.2.1KNOWLEDGE DEVELOPMENT

Knowledge develpment is one of the major rigtions of an innovation systerand
respondents were asked questions that would make us undefsthisdfunction is being

carried outOne of the questions posed to them was if there imgestments in research and
development within the foundation. Most of them answered that a substantial sohdomt
budgetgoes intaresearcland developmenOnreresearches t a tmest of what we do here

in FEM is either research oelated to some form of research, so you would expect a lot of
investments to go into researchTo give a clear answer on this matter, one head of a
departmenposed a questontme ‘' i f you | ook around the enti
of | aboratories and state of t hEheraspdndestqui p me
were further asked if FEM owneshy patents. Majority of themespondedhat they had

quite a nurber of patents and a few in the waitif@@ne of the directorseiterated that they

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

‘We have a |l ot of collaborations théwohld ot her
and this helps a lot in our research and building our name as a top research foundation, e
director continuedHe explainedhat theyhavea research school thatfers PHD programs

to students and th&EM has agreements with the universifiesn where the students come

from. He added that thegffer themwith scholarship and fellowships and in turn thagve a

share of the research the studes@gy out.‘It is awin-win situation for all of us,he said.

This statements are supported ledry whereby firms have aumperations as well as
collaborationswvith other research institutes and organizations $o be able to command all

relevant knowledge both internally and externally.id clear to see that knowledge

development isndeeda key function for the organization.

4.2.2KNOWLEDGE DIFFUSION

Respondents were kel how big their network size was and if there wany strong
partnerships within this networks. All of them said that the network size was composed of
roughly 800 people whavere 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. Gx@erimentalisstated that he hadery

strong rel@ionshipswith the techniciagiextension workersHe 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 effectitefgw
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other respondents stated that there wadse strong partnerships between researchers who
worked on closely relaté activities. In this way, they weable to exchange information that
could benefit their research. Apart froniststrong partnershipthere wee many other ways

in which they diffused knowledgeto the farmers. This is through published materials that
include annuamagazines, bulletins and advices that they share with the farmers and local
community free of charge. d&t of the respondé&n added that &y always get positive

feedbackrom thelocal community due to the printed media they prodidhem.

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

it correspondedtio the needs of the innovatiosystem. For this question most of the
respondents &esweard hot Noa. ' Most mofmalty hem e x
haveshort termvisionswhereas for FEM rad more so the researchers, the visions are long
term and mor e Adarnwag jost cbnceonkd abgut the“disease that is
affecting hiscropatthggar t i cul ar ti me, "’ one“ €At RS BONUWI
their immediate problem$ be sorted outincrease their productivity and they will be

happy,
engaged in highisk activities that involvé more advanced technologjeshereas farmers

extenmsiontwbrleer added A technologistexplained thatthe foundation

neeckdinterventions for specific needs that reqdil@wv technologies.

This already brings a gap betwede 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 thariers while still engaging iresearch and innovatiofhis

explains why rost of the respondengsmswered yes and no.

4.2.3 ENTREPRENEURIAL ACTIVITIES

Regondents were asked if there wergrepreneurs within the foundatiand what type of
businesses the entreprenewsse involved in. All respondents answered that there were
entrepreneurs within the organization. Oresearcherenmphasized that they carriedut
research that normally takesvary long time, therefore, it watfficult to have starups or

spin offs emerging frorthe organization.

4.2.4 GUIDANCE OF THE SEARC

Respondentsvere asked if the foundation hacclealy articulated and shared goal. Majority
of them stated that the foundation had a shared goal however, ibwdsng and quite hard
to remember all what ittagted. Despite this, all of the respondemvere able to give a brief
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summary of the goal of the foundatiand most of their summaries highlightexbre or less

the sameisons.

Theywere further asked if they haaticles in professional journals that raisxpectations

about technological delgpments. All of them responded that they publish a lot of artioles
professional journals and more often than not, they receive prizes for publishing outstanding
aricles and papers. One researchited that in the ye@0112012, they published more

than 50 articlesand they got prizes for five outstanding pap&rem this responses we can

see that the foundationirsdeed a front runner iguiding the direction of research.

4.2.5 MARKET FORMATION

Respondents were asked who takes the lead in fortménmarkets. Some of them stated that
the public normally takes the lead in forming the marlsgtse they have needs that are
already known and FEM works towards fulfilling their nee@n the contrary, &ew othes
responded that FEM takes the leadamiing the markets. This is because rieehnologies

are first introduced in specific market segments commonly knowricag marketdefore

they are understood and adapted by the publie of the researchers added that some of the
technologies take timbefore 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 lead in forming the markets through

niche markets.

The chart below showkow the 15 respondents answered tlh@estion® who f or ms t
ma r k el@%s o? the respondents answered that the markets are formed by the public, 33%
stated that FEM formed thmarkets and 27% stated thiaeé markets are formed by both the

public and FEM.

32



Who forms the markets?

Public + FEM
27%

Public
40%

W

FEM
33%

m Public = FEM Public + FEM

Chart2: Market Formation

4.2.6RESOURCE MOBILIZATION

Respondents were asked if theras adequate pulib funding and if companies coulttcess

the resources. All of them responded that the government was the major funder however, the
resou c e s wher e mai nly for t he foundate on ac
government funds roughl$0% of our activities. The rest is private funding and from
carrying out anal ysi s f or omeoesgaahestated.” Tt hhea t n e
government is the major funder however the funding is decreasing due to the current crisis in

| t adng of the directorseiterated. They were further asked what the funds were mainly

used for. Majority of them agreed that mosttleé funding wadirected ¢ research and
development, some funds on pilot projects aacheon applicationA small number of the
respondents howevestated that personnel was the biggest cost driver

The chart below shows the major funders of FEdperceived by the 15 respondeithe
government is the major funder with 80%, followed by private parties 15% and then

European projests%.
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Funders

15%

5%.

80%

® Government ® Private Parties European Projects

Chart3: Funding Organizations in FEM

From the data that was collected, it was noted that fanctions of the IKS are affected by
the organizational structures and the actors presemithin the system The subsequent
paragraphs will explan this relationships in detail.The first part will explain how the
organizational structures present in FEMffect the functioning of the system. The second

part will explain how the functionimg of the system is affected bye present actors.

4.3 RELATIONSHIPS BETWEEN ORGANIZATIONAL STRUCTURES AND
FUNCTIONS

4.3.1Hierarchical structure:

This is the mst commonstructure within the organizatiorit brings a sense of power and
authority to the people up in the hierarchy. Thas fits 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 faollaborations and coperations with other institutions

and individuals. Through tbkj there is exchange of knowledge, skills, expertise and
infrastructure between the collaborators. They learn by sharing, searching andrti@ng.

not only because knowledge is an important process in learning but also because knowledge
often evolves in directions tha single firm cannot master alone as a whole. This can be seen
as in the case of FEM where they have so many collaboratitmhether research institutes,

universities, public and private corporations etc.

This supports Propositialx A hierarchical organizational structure may improve knowledge
development by opening up channels for collaboration and cooperaliba above
explanation has strengthened this proposition by putting emphasis on the fact that a
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hierarchical structureimproves knowledge development through collaborations and co

operationswhich promote learning by sharing, searching and doing.

A hierarchical structte not only improves knowledge development but it also enhances
resource mobilization which then improves the guidance of the search function. This is so
becausegufpe’ ‘"topthe hierarchy have the capa
range of asets 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 domainstiet
organization hence giving some guidance to $kearchbeing carried outLegitimation

function also gets enhanced in the process. This is because as the funds are being sourced,
lobbying of resources for particular technologies could occur. Thigdneventually involve

taking part in advocacy coalitions so as to see thadruof a particular technology.
This enables us to come to a conclusion that a hierarchical structure

1 Improvesknowledge development through collaborations anebmeErationswhich

promote learnindgpy sharing, searching and doing.
1 Enhances resource mobilizatitimough sourcing of assets and abilities.
1 Assists inguidance of the seardty allocating of resources to specific domains.
1 Enhances legitimatioby taking part in adycacy 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 beforertaking any activity, time becomes

an enemy. Due to this, how, when and to who knowledge and information is spread becomes
a challengeThis explanation enables us to clarify the second propog#Eajto state that a
hierarchical structure slows down & process ofknowledge diffusion due to the

interdependencies of the different levels.

4.3.2Decentralizednetwork structure

This structure affects both knowledge development and knowledge diffusion. It enhances
knowledge development since a lot of newasl€ould come up from this type of structure

due to the sharing of potential knowleddg€&=M has this type of structure especially in its
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departments tere people work in groups @m teams. A lot of potential and emerging
knowledge is shared within this ayps/teams and this improves how knowledge is
developedAt times, this new ideas could turn out to be solid actions that help in generating
new business opportunities. Such opportunities could be eitheugsadr spiroffs hence
improving the entreprezurial activities of the systenThis supports the third proposition
(P3 which states that decentralized structure enhances entrepreneurial activibgs
assisting in the creation of opportunities for generating new business {daake contrary,

this structure has many weak ties since the groups have to tepbeir heads who in to

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

easily to other people outside your group. This hampers with how knowteddiised.
We can therefore conclude that a decentralised structure:

1 Improves knowledge developmebty supporting the generation and sharing of

knowledge
1 Hampers knowledge diffusidmecause of many weak ties within the structures.

1 Enhances entreprenealriactivities by assisting in the creation of opportunities for

generating new business ideas.

4.3.3Distributed network structure

This type of structure a=arlier explained in theorys made up of strong links whereby every
actor is connected to a coemf 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 knowledgéctors 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 effectiveciemt effi
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 orgjaniz&his supportghe

fourth propositon (P4 which can be restated asdistributed network increasésmowledge
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 dKS 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 presencaries with how the system is structured and

functions.

Research Institutions

Research is a major driving actor within the AKIS and more so within the sit®
componentResearch institutionare a major sourcef knowledge due to taking part in a lot

of research and developmeattivities 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 ordevelop new technologies that are beneficial to the entire so€tatyugh this
activities, the knowledge development function is enhanced. Furthermore, collaborations with
other research institutes and universities, increases the effectiveness of this filnmough
exchange of knowledge and information and by learnmegnfeach otherThis supports
proposition 5 that can be reformulated asresearch institutesincrease knowledge
development through learning from each other and exchanging of knowledge and

information.

Research institutions can also assist in resourcelizegimn. As much as they carry out
research normally for the public, they also engage in rels@ad analysis for other private
parties at a fee. Whaterthe scale of this activitiethis could be aontribution to funding

for more research activids This assists in resource mobilization.

On the contrary,he 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 evaluati®CAR, 2013. Thar efforts in research dissemination and
implementatiorare not valued. Additionally, aplained earlief-EM researcherand most
researchers everywhergave a long term vision whereas farmers have a short term vision
where they want their current problem to be sortedrontediately This brings some tension

and conflict since the farmemo not immediately realize and recognize the benefits of
research work and hence the work is vaitied This can bring issues with social acceptance

and advocacy coalitions hence compromising the legitirhauogtion of the newtechnology.
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Research ingttes:

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

knowledge and information.

1 Assist in resource mobilizationy carrying out research activities and analysis for

private parties at a fee.

1 Can compomise the legitimabn function due to the conflidhat arisedbetween the

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

Extension Servicéd/orkers

Extension services play a crucial role in promoting agricultural productivity, increasing food
security, and improving rural livelihoas. They do so by providing farmers wighwide
variety of information and knowledgso that they cammake informed decisionsThis
information couldbe aboutweatherand climate changesparket pricesquality standards,
consuner demands, disease outbreakgven newmprovedtechnologies 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 climnagesch
Due to the nature of this work, diffusion of knowledge is increasednamdupports the sixth
proposition (PH which states thagxtension workerkelp in increasing knowledge diffusion

by transferring knowledge, information and technology to &sm

Since the ex@nsion workers are in contawith 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 pdrntheport 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 exchangeindbrmation 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

1 Help in increasing knowledgeffilision by transferring knowledge, information and

technology to farmers.

38



1 Improves the guidance to the search functipnacting as a middle connection

between the farmer and the researchers.

Educational organizations

These are organizations that supptjy@ation and/or training and/or assessment services to
learnersThis includes schools, polytechnics, private and government training establishments,
universities etcFEM has an agricultural school that offdraining to the young generation

on sustaindle agriculture and its related fields including the environment and forestry
University coursesare also offeredh collaboration with other universesfrom all over the
world. Additionally, professional courses are also given to farmers who want tteupd
themselves on current agricultural practices. The school not only caters for the young
upcoming generation but also for the gienerationwho need continuous updating on new
advancedand/or improved practices and technologiegierts fromwithin andoutsideFEM

are usuallynvited to teach the studentBhis has a spill over effect wherethe teacherend

up gaining information from the experts thalsarpemg their skills and geing updatedon

the modern ways of doing things.

In all this activites, learning is a key process and this increases the rate at which knowledge
is diffused. This supports the seventh proposition (Rviich states thatducational

organizations enhance knowledge diffudimugh teachingnd trainings.

Innovation brokers

Also known as innovation intermediaries, these are persons or organizations that purposefully
catalyse innovation through bringing actors and facilitating their interagkberkx &
Gildemacher, 2012 In FEM, this role is not clearly established and hence the role is not
well known and understood. Howeveme of the researchers was mentioned severally to
being a passive innovation broker. This is because he takes part in facilitating linkages
amongst relevant actorshar could bebeneficial toFEM and vice versa where FEM would be
equally beneficial to themAs 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 8c anno't be val i dae¢neudh esidemce ® suppoie r e i
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Table4: Reformulated propositions and supporting evidence on the relationship beti8erganizational structures and functions

RELATIONSHIP BETWEEN IKS ORGANIZATIONAL STRUCTURES AND FUNCTIONS

PROPOSITIONS

EVIDENCE

Hierarchical

Structure

- Improves knowledge development through -collaborations and
operations which promote learning by sharing, searching and doing.

- Enhances resource mobilization through sourcing of assets and abil

- Assists in guidance of the sehrby allocating of resources to spec
domains.

- Enhances legitimation by taking part in advocacy coalitions.

- Collaborations with many organizations includi
universities and research institutes.

- Sourcing of European projects which bring in fund
-Allocation of resources to specific research activitie

- Taking part in advocacy coalitions poomote certair
technologies.

Decentralized

- Improves knowledge development by supporting the generatiorn
sharing of knowledge.

- Presence of groups/teams that work together.

Structure - Different levels of athority have to be passe

- Hampers knwledge diffusion because of many weak ties within | through before sharing information

structures. _

- Potential starups underwg

- Enhances entrepreneurial activities by assisting in the creatiq

opportunities for generating new business ideas.
Distributed | - Increases knowledge diffusion through the strong links betweer - Young researchers having constanbntact with
Structure actors hence enhancing the rate at which knowledge is diffused specialistan microbiology, viticulture, viniculture ang

oenology
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Table5: Reformulated propositions and supporting evidence on the relationship beti8ehctorand functions

RELATIONS HIP BETWEEN IKS ACTORS AND FUNCTIONS

PROPOSITIONS

EVIDENCE

Research |- Increase knowledge development through learning from each othe - Carry out research and development activitie
institutes exchanging of knowledge and information. agiculture, environment and forestry.
- Assist in resource mobilization by carrying out researchviies and| - Collaborations with other organizations, reseg
analysis for private parties at a fee. institutes and universities
- Can compromise the legitimation function due to the conflict that - Tensi on bet ween farm
between the long term visions of researchers and short term needs of far| researchers forward looking visions.
Extension |- Help in increasing knowledge difion by transferring knowledg¢ -visit farmers and provide them with use
workers information and technology to farmers. information and knovddge as well as transf
_ _ ) new/improved technologies.
- Improves the guidance to the search function by acting as a n
connection between the farmer and the researchers. - Constant communicator between the farmers
researchers.
Educational | - Enhance knowledge diffusion through teaching and trainings. - Presence of agricultural school that teaches

Organizations

trans young generations
environment and forestry.

on agricultu

- Offer university courses offered in collaborati
with other universities and research institutes.

- Offer professional courses to update ol
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
provideanswers to the research questi@esas to enable one to learn and understand more
about IKS. It will also provideecommendations that can be used by Fah any other

party that seeks timmprove 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 theseustures. General questions regarding organizational structures
were then formulated and were posed to all respondents in order to get a clear impression of
how FondazioneEdmund Mach is structured.All the respondents were asked how the
reportinglines within the foundation werstructured. All of them stated that the structure that
was most common was the hierarchical structure bectisa big organization andlmost

everyne has someone to whom they htoveeport to.

The respondents however notedtttiaspite a hierarchical structure being the most common
organizational structurehere were other structures that were present within the organization.
They were able t@xplain andsketch out the various structures present. This inclibadéul
decentralied structures and distributed networkstew 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 activitiestype of information thas to be shared

and the level of interaction between the colleagimisienced how the organization is

structured

Explanations were made about how decentralized structures and distributed structures
differed. The former was found common where the aatvitvere 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 wdédditionally, the type of inbrmation to be
shared influencethe level of interactiobetween the colleagues sintte 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 structuresThere is a probability that theommon structures would be
hierarchical, decentralized and distributed structufég. structuringhowever,will depend

on many variables including the information to be shared, the activities to be carried out and
the level of interaction between the colleagu€kis notwithstandingeach system and

organization wil 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 Sy#&hS)

was done so as to und&and its sub components with a special focus omtbemation and
knowledge system (IKS)sub componentAccording to literature, an AKIS hasnany
functions howevepnly sevenfunctions are regarded as the most important functions for an
innovation syste to perform well.Out of these seven functions, an IKS shouldaie to
performat leastfour 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.  Knowledgedevelopment

An IKS should beable 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 vather educational
organizations like universities and research institutes waish help in ensuring that this

function is performed well.
ii.  Knowledge diffusion

An IKS should also be able to diffuse knowledge otieeknowledge has been developed
This invdves strong partnerships between the knowledge developers and the knowledge
diffusers. In this case, the knowledge developers are the researchers and experimeéralists
carry out a lot of researcher in order to come up with new technologies and new and
improved practices for the farmershel knowledge diffuseren the other handre the
extension workersvho ae 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 estaldistiegritten

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

havesetdeadlines which have tee met.

An IKS should frequetly publish articlesn professional journalthat will raise expectations
about technological developments. This will serve as a guide to the research that is/will be

carriedoutand people can look forward to new and/or improved technologies.
Iv.  Market Fomation

This isequallyan important function that an IK&hould 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/imprdgelnologies. 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 novettinologies before the technologies become

well understood and adapted.

As explained above, an IKS should perfoatnleastthe following functionslisted below,
however it can perform more than this four functions. ik depend onmany other
variablesincluding the country in which the IKSs located, theprevailing 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 coderationall the seven functions of an AKIS. This is
because an IKS can have more than the ffoainfunctions that were listed abavewill
also consider only the organizational structures thatevfound present in FEM.

It has been noted that the type of organizational strusjupeesentin an IKS affectsits
functioning. This is becausefdhe level of interactiongindividual or network) the kind of
relationships and the type of informatidimat is promoted with eacstructure.The table

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

Table6: Relationship between IK$&ganizational fructuresandfunctions

ORGANIZATIONAL FUNCTIONS
STRUCTURE
Hierarchical Improves knowledge development
= Enhances resource mobilization
=f = B2 Assistsguidance of the search

=f b of

Enhances legitimation

Decentralized Improves knowledge development
Hampers knowledge diffusion

Enhanceentrepreneurial activities

Distributed Network Increases knowledge diffusion

It was also noted that the actors preserin IKScould have an effect on its functioning. The

table below shows the relationship between IKS actorghafdnctions they affect.
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Table7: 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 knoledge diffusion

Improves the guidance to the search function

Educational Organizations Enhance knowledge diffusion

As shown above tgicturing an IKS is paramount to ensuring thagatfornms well andhelps
in increasinghe productivity of the agricultal sector However as literature suggssihere
is no ‘One size fits all’ i dhemaré both Sinilaritiew h a t
and differences between countries and even differegions within the same country
(EUSCAR, 2012p 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 ardelence whereas education many at times

is funded in terms of student numbegsery system will structure itself in a manner that will
best suit its individual needs and that wilisurethat the systerfunctionsaseffectivelyand

efficiently as possile.

Recommendations
Based on the results and conclusions made, several recommendations can tocas®gsiein
improving the functioning of an IKS.

1. Innovation should not be thought of solely in termg@dnomic and technical aspects
but should also inchle social and organizational one&og€ial 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 attt@nsure that:

1 there is no duplication of work e.g. between researchers and technologists
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3.

5.

1 competition amongst each other is reduces
1 relationships are improved.

Creation of a feedback mechanism betweemméss, extension workers and
researchers. Extension wers 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.

Emphasis on networking, trawésciplinary research and cooperation between the
worlds of academia (research institutes and universities) and practice (farmers,

extension workers and knowledge brokers)

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

research.

Limitations

T

This researctiocused on only one case studigerefore, one should be careful with

generalizing the results to all other Information and Knowledge Sgstem

Future research

T

It would be interesting for more research to be carried puttber 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 similarites of the systems in the different orsgi
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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 FBM

4. No. of years working in FEM

ORGANIZATIONAL STRUCTURE:

5. a. How is the chain of command / lines of authonitthin your department/centre?
b. How is the chain of command / lines of authooityside your department/centre?

6. a.How is information shareth your department/centre?
(do you have to go through your superior or can you just contact your colleague)
b. How is information shareautside your department/centre?

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

ACTORS

8. a.Are there any knowledge institutes in your cen{hé&s/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, Whatare the categories?
(professional/parttime, old/young, men/women, conventioraldmic, 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 thereany extension services offered to the farmers? (Yes/No)
g. If yes, what is the type/form of extension to farmers?
(privatized systems, ananagement between farmer orgs and state, semi state management,
management by state thru regionaf)®, 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 endsers/consumers of the products or services?

13. a. Are entrepreneurs present? (Yes/No)
b. If yes, what type ofusinesses are they involved in?

14. Are there any other parties involve@@galfinancial organizatiors, intermediaries,consultants &)
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FUNCTIONS
15. How big is the netwdxr 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(0eIsfi€a)
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 artiglated 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 (publicivate parties)?
d. Are there any nichearkets?
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