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Abstract

This thesisinvestigates how Norwegian farmers innovate on daatylec farms, while they
receive advice fr omA domhmnatiorsof asmbets tisate rsybjecss ®fr vi c e
explorationinvolve types of ideas and innovations tlwatur onfarms, sources of new ideas,

how ideas develop, actors involved in the weton piocess,obstacles and drérs to

innovation on farms.

The combination ofthosen aspectsas not been previously explored in the literature on
innovation in (Norwegian) agriculture, and ttenductedesearch fills thigap Theresearch
contributes toexisting literature by focusing on the systems of innovation perspective, but on
micro-level andthusexperiences and practices of farmers as individuals, which has received
less attention compared to national, regional and sector THwetesearctcontributesalsoto

a greater understanding of the innovation preeess farrdevel andfurther development of

Ti neds adyv,asdereaye ammortantbasisefa future research.

The research was carried out as a case study in Trgndelag, Nangdgcused on dairy cattle
farmers that produce milk for and receive advice from the dairy cooperative Tine. Through two
qualitative interviews with a farmer and his advisor from Tine and a qualitative survey
responded by 57 dairy cattle farmers, thelifngs show that there are many creatigrd
innovativefarmers and types of ideas and innovations on farms go beyond technology. New
ideas come from interaction with different advisors and social networks, the government and
not leastfarmers themselvefevelopment of ideas happen closely with advisors from Tine.
Actors involved in the innovation procességsides Tinginvolve other advisors, family,
neighbours, local authorities and fundiregated actors. Obstacles to innovation are preserved
buildings, routines in the cowshed amacbnomy, while drivers to innovation involve funding,

government al r e g ul eavicas and farmer§themselbes. advi sory s

In order for farmers to have a greater capacity to innovate and successfully adapt tomdrrent a
future changes, they need to receive enaftention and support from the rest of actors in the

Norwegianagricultural system of innovation.

Keywords: agriculture dairy cattle farminginnovation Norway,system of innovation,

Trgndelag.



VI



Acknowledgements

There is a rangef people | wanto thank forcontributingto this research project

First of all, | would like to express myeepappreciation to Tor Borgar Hansen, one of my
research supervisors, fmaluable guidance,constructive feedbacknd ©nsistent support

throughouthis research.

I would like to express my deep gratitude to Anders Mgrchpthgrresearch supervisgofor
valuablerecommendations and encouragemand for willingness to generously give his time

and assistand@roughouthis research project.

| wish to thank Hani Murad my former lecturer at University of Oslfgr his initiative to
introduceme toAnders Mgrchin the first placeWithout his assistangehisthesis wouldhot
be focusing on the same subjaad | would nohave gotten the amazing opportunity to take
part in a larger research projéictough Anders Mgrchnd learn from experienced researchers.

| would like to thank Egil Petter Streete and Gunmid Kvam researcherBom Norwegian
Centre for Rural Researclior including me in theresearch projecCompetent Farmer
Moreover, myappreciationis given to other researchers involved in the Competent Farmer
project that provided assistance for this resedrehsh al® to thank Bjgrn Gunnar Hansen
researchefrom Tine, for providing research participantsr this study, as part of Competent

Farmer project

I would also like to express my very great appreciation to the local project group from
Department of Education at University of Oslo, as part of the Contgeéaemer projectl am
very thankful for theacademic environment witlsefuldiscussionshrough several phases of

this research.

| am very grateful for all research participatitst tookpart in this researchnd provided
valuable dateSpecial tranks sgiven to thedairy cattle farmer and thmiilding advisor irSouth
Trgndelador their hospitalityand useful data

Finally, | would like to give a special thanks to my dearastily for beingalwayspatient and

supportinghroughouthisimportant jouney of my life.

VI



Contents

N [ 11 o 18 o 1o o TR 1
1.1 Research questiostudy questions and study propositions............cccceevvvveeeennn. 2
1.2 Research project Competent Farmer..........cooouiiiiiiiicccee e 3
1.3 ThESIS SITUCKIUIE......coiiiieiieeieii et e e e e e e e eeennnn e D

2 LILEIAtUI FEVIBW....ccceeiiiiiiiiiiiee e ettt s e e e e e e e e e e e e eneasaa s s e e e e e e e e eeeeeeeeeessannneeeeeeeeeees 6
P20 R [ 1 0 Y= o] PR PPPPPPRPPPRPR 6

2.1.1  Types Of INNOVALION........cciiiiiiiiiii e ieee e eeee e e e e e e e e eeeeens 7
2.1.2 Systems of INNOVALION PEISPECHVE .......evviiiiiiieieei e e 8
2.2 INNOVALION IN AQICUIIUIE.......oiiiiiiiieiee e 9
2.2.1 Agricultural systems of INNOVALION............cooiiiiiiiiiiicee e 9
2.2.2 Systems of innovation on MIGIBVEL.............cooiiiiiiiiiiieee e 12
2.2.3 Innovation in agriculture besides SystemgP@CtiVe..........cooevveviiiiiiiiicceennn. 14
2.3 Innovation in Norwegian agriCUltULE.............eeviiiiiiiiiieeeeiieeeeeee e 15
2.3.1 Norwegian system of innovatiQn..................uvvuiicccrieeeiiieeee e 15
2.3.2 Innovation in Norwegian agriculture besides system perspective............ 17
2.4 Summary Of ItErature reVIEM...........uuuuuiiiii i ereer e e 20

I I Y/ 1= i o T (o] [0 )Y/ SRR 22
3.1 Research philosophy and approach..............cccoovviieeee e, 22
3.2 Case study as researcCh deSign............uiiiei i i cceeiicie e eeeer e 23
3.3 Sampling and methods for collecting data....................ovveeeiiiiiiiiiii, 24

I I N O o Y= V71 (o o T PP P PPR PR 24
R I [ 1 (=1 V1= TS OO U PP UPRPR SRR 25
G TG T T Y1 | Y-V PSP 27
3.4 Methods for classifying and analysing data................ccccuvvimmmnnniiiiiiiiiiieee 29
3.4.1  Observation analySIS.........ccuueiiiiiiiiiiiie e 29
3.4.2  INEIVIEW ANAIYSIS. ...ttt e e 29
3.4.3  SUIVEY @NAIYSIS....cciiiiiiiiiii it eeee bbbt eeeea bbbt e et e e e e e e ean 30
3.5 Quality of conducted research...............ouvuiiiicrciiii e 31
3.5.1  RelADIILY ... 31
3.5.2  Validity .oce oo e e e e e e e e e e aaaaeans 33
3.5.3  Summary of research QUAalLY..........cccccoviiiiiiiiecc e 34

VI



3.0 EthiCaAl refl@CHONS. ... e enens 34

4 ReSUItS and @NalYSIS........coeiiiiiiiiiiiiiee et annne s 35
4.1 Smallideas and iNNOVALIONS..........ccoiiiiiiiiiireer bbb eeense e eees 35
4.2 Bigideas and iINNOVALIONS.............uuuuuuuiiiiieeerereiiiirss s e e s e e e e e s s smemisass s e e e eeaaaeeeeens 37
4.3 Development of ideas through interaction with advisaQrs............ccccceeivieeeenenns 39
4.4 Information seeking and learning through advisory Services..............ccceeeeuue. 40
4.5 Information seeking and learning through social netwartks..................cceeeee. 42
4.6 Individual information seeking and learning.................eeiiiiccmeeeeeernniinnne e 43
4.7 Presered buildings and iNNOVALION...............oevuiiiiiiire e 45
4.8 ROULINES IN the COWSNEM... ...ttt e 46
4.9 Economy and funding..........ccooviiiiiiiiiiieee e AT
4.10 Government regUIatioNS...........ooiiiiiiiiiiiiieeee e 48

S B LS Tod U 11 o] o (OSSP 50
5.1 Types of ideas and innovations present on farms...........ccccceeeivieeceveenennnnnnnnn. 50
5.2 S0UIrceS Of NEW IdEAS......cceiieeiiiiiiieeeeeeeee ettt n 52
5.3 Development Of NEW IEAS.......cciiiiiiiiiiiiei e 53
5.4  Actors involved in the INNOVALION PrOCESS.........uuuuiiriiiiieiiieeeereeeeeeeeeeeeeeeeaeeeens 54
5.5 Obstacles to innovation oNn farms.............oooiiiiemnn e 55
5.6 Drivers to innovation ON farmsS........cooooeiiiiiiiiieeeeee e eeeeneeees 57

G @] T 1113 [ P 60

] (=] €= o > 64

Y o] 01 o ) PP PPPPPPPPPPPRP 67
Appendix A: Farmer interview guide (Sestructured)............ooooeivvvvvvimemnnnniiiiienns 67
Appendix B: Advisor interview guide (seratructured)............ccceeeeiieieeesceceiiiiieeeeeennns 70
Appendix C: Web survey questions to farmers (qualitative).............cccoevvvieeeeeeeee. 72
Appendix D: Approved NSD fOrmM..........ouiiiiiiiiii i eeeere e 81
Appendix E:Information note about the research project.............cccovvviieeeeeeeeennnnn, 82

Figures

Figure 1: Title page: A cowshed in South Trgndelag, Norway (Photo: Natalia Pineguwa)
Figure 2: Actors involved in the innovation processes on farms..........ccccccvvvvieeeeneeeen. 54

All figuresare own creation.


file:///C:/Users/Natalia/Desktop/ENT5930%20Master%20Thesis/0%20FINAL%20DELIVERY/master_thesis_natalpi_draft.docx%23_Toc451549464




1 Introduction

This thesis investigates innovation in Norwegiagri@lture on dairy cattle farnbevel.
Innovation has been a topicgibbalinterest fordecadesicrosseconomies anshdustries, and
governments and scientistsew innovation as a main driver for economic development,
company growth and sustainabiliFagerberg, 2009T7idd & Bessant, 2013)However,
research on innovatiohave gotten less attention the context of agriculture, comparéal

other industries.

There ae several reasons why innovation in the (Norwegian) agricultorddhbe studied. e

global population is constantly growing, and all of us are dependent on a sustainable agriculture.
We are dependent on that agriculture provides us with foagsfidndraw materials. Tere

have been (and still are) many discussions about climate changes and how important it is to
prepare for and be able to adapt to the environmental chafigasulture is one of the
industries most fragile to climate change, becausedirectly related tdivestock, crops and

soil. Hence, in order for farmers to adapt to any climate changes and continue to deliver good
to the population, based on a stable production without significant complications, farmers need
to be innovative. Té ability to adapt to environmental chandgesan important aspect of
successful firms, and ability to adapt is associated with innovation. Those who innovate are
often those who are better equipped to have a grehiiy to adaptto changesNot least,

study of innovation in agriculture may help to find potential for improvements in present
innovation processes, knowledge transfer, advisenyicesavailable for farmersfarming

productivity anddevelopment ofdrms

In orderto determine current innation statusin agriculture, assure that farmers have a good
ability to adapt to changes and to find potential for any improvements, there is a need to know
how farmers actually innovate. Surprisingly, there is limgggtingresearch on the topic in
Norway. Hence, the conducted researichsatoget an insight intéhe innovation processon

dairy cattle farms in Norway



1.1 Research question, study questions and
study propositions

The research question in focusltow do Norwegian farmers innovate oainy cattle farms

while receiving advice froriined advisory services?

This thesis defines innovatiitma s ed on Joseph Sidewoomeinatonsés def
of exi st i iFggerbeegs 20Q0y peAEhe thesis viewsew combinations as new to
each farm than new to Norway or new on global bassd relate innovation on farnts

creation, adaption and use of innovations.

Norwegian farmers have for many years received (and still receive) advice on their farming

from various advisory services alable in Norway.One of the advisory services that dairy

cattle farmers areloselyinvolved with is providedy Tine (TINE, 201@). Tineis one of the

two leading daty companies in Norway, anddiwegian dairy cattle farmetisatproduce milk

forTinehaey e aut omati cal |l y ac c dosanysubpectsiindairgy farsningad vi s c
All dairy cattle farmers that produce for Tine get an own key advisor, who is their main contact
person in TineWhena farmemeed more specialized advjtkee key advigr advices the farmer

to other advisorghat arespecialized in specific subjectslain subjectsof specialization

include: feeding, economy, strategy, milk quality, health aamdmal welfare, operation
techniques and milkquipmen{TINE, 2016).

Due tothe close relation betwe dairy cattle farmersand Tines ad v i s orrgseaochr vi c e
question considers Tibes advi sory services as an i mportan

innovation process.

Furthermore the researclappliesthe system ofnnovation perspectiven micrelevel, and
focuseson farms as part of the greater innovation system in Norwayinfloeation system
perspectiveviews innovation as an outcome of interaction and knowledge transfer between
different organizations, researgnstitutions, government and, not least, individuals (World
Bank, 2007), compared to the macroecongpeispective, where innovation is an outcome of

a linear process from research to implementation through Research and Development (R&D)
(EU SCAR, 2013).

The conducted research applies innovation system perspective onlewaraith focus on

farmers as individuals in the system to get an insight into the process of innovation from their

2



perspective. Far mer sd6 exper iokersystensofianowtiomr act i
andit is important toconsiderfarmers asndividuals in thesystemon microlevel, besides the

links betweerorganizations and other actors in the whole system on Aeczb
The research objages in this thesiare:

1) to idenify sources of innovation on fartevel,
2) to learn how innovative ideas develop on fdevel

3) to identify obstacles and drivers to innovative ideas on-faxal.

In order to answer the research questiod attain research objectiyesx study questiahave
been developed, which cover six important aspects of innovation pracd$sesstudy

guestions are:

1) What types of ideas and innovations occur on farms?
2) Where do new ideas come from?

3) How do new ideas develop?

4) Who are the actors involved in the inadon process?
5) What are the obstacles to innovation on farms?

6) What are the drivers to innovation on farms?

The research has not defined any stpypositionsdue tofocus ontheinnovation process on
dairy cattlefarmsandrelated aspects of the processthesubject of exploratiofYin, 2009.
The subject has not been previouskploredin its entiretyin existing research in Norway, and
it has only beerpartly investigatedin other countries (& chapter 2, Literature review).
Moreover, study propasbns were not applieth orderto not restrict findings to specific
propositions but rather to gather new insiglaisoutthe innovation procedsased on findings
that have not been previously studigénce, the study questions are the components tieat di
attention to aspects of examination within tesearch scope this thesis

1.2 Research project Competent Farmer

The conducted research is related to a larger research project called Competent Farmer (Norsk
senter for bygdeforskning, 2015CompetentFarmer project is a collaboration between
research partners Norwegian Centre for Rural Research (responsible for the project),
Norwegian Institute of Bioeconomy Research, University of Oslo, Norwegian University of

3



Science and Technology and Trgndelag Befeand Development Institute. The aim of the
Competent Far mer project is to Iimprove farm
between farmer, advisory services and research (Norsk senter for bygdeforskningTR615).
involved partners, who arelsa research cases for the project, are Tine, Nortura, Norsk
landbruksradgiving, Felleskjgpet Agri and Miatirsk samarbeidsrad for landbruket (Norsk

senter for bygdeforskning, 2015)his research relates to the Competent Farmer project
through shared casstudy of Tine, involving partly shared data collection and partly shared
analysis with fellow researchers. Research findings in this thesis contribute directly to the

Competent Farmer project.

1.3 Thesis structure

Chapter Zeviews existing literater on inrovation in agriculturéhroughthree suktopics that

build upon each other: innovation, innovation in agriculture and innovation in Norwegian
agriculture respectively. The chapter summarizes exigti@gries andesearch onnnovation

in agriculture, forns a framework for the conducted research\aewsthe conducted research

in a larger scientific perspective.

Chapter Jresentand justifiesnethodological aspects of the conducted researeblving a
set of approachesethods ang@rocedures used. Thbapter also reflects upon the quality of
conducted research and its ethical aspects.

Chapter 4presents and analysesuls from the conducted research based on ten categories
attained through collected interview and survey da}asmall ideas and imvations, 2) big
ideas and innovations, 3)edelopment of ideas throughmteraction with advisors, 4)
information seeking and learninfrough advisory services, Shformation seeking and
learning through social networks, @)dividual information seekin@nd learning, 7) igserved
buildings and innovation, 8joutines in the cowshed, 9) economy and funding and 10)

government regulations.

Chapter 5discusses results and analysis from Chapter Hght of existing literature and
research on innovation irgaculturethat isreviewed in Chapter 2 (Literature reviewhe
chapter is structurdaly the six study questions in focus that are answéjdgipes of ideas and

innovations present on farms, 2) sources of new ideas, 3) development of new ideass 4) acto



involved in the innovation process, 5) obstacles to innovation on farms adivé)s to

innovation on farms.

In chapter 6the conducted research is summarized and concluded, and implications for further
research are presented.



2 Literature review

This chapter reviews existing literature on innovation in agriculture. Sources of the literature
include journal articles, textbooks, reports, theses, papers and webpages. The review is
structured by three main topics that are reviewed separately, but whidlupon each other:

1) innovation, 2) innovation in agriculture an@) innovation in Norwegian agriculture.
Literature on innovation reflects upon innovation as a concept, followed by types of innovation
and the systems of innovation perspective. Literatum innovation in agriculture involves
agricultural systems of innovation on matevel, systems of innovation on mielevel and
innovation in agriculture besidéise systems perspectiveshich involvessingle aspects of or
factors related to innovatiorFinally, literature on innovation in Norwegian agriculture is
reviewed,involving systems of innovation perspective aedearch oimnovation besidethe
systms perspective. In the erile review is summarized, and conducted reseadibdsssed

in light of the existing literature.

2.1 Innovation

A great amount of literature exists about innovation due to its broad nature and relevance across
industries. Innovation is often associated with invention (Fagerberg, 2009; Tidd & Bessant,
2013). Accordingto&ger ber g (2009, p. 3), Al nventi on i s

new product or process, while innovation is

Innovation is also often associated with the social scientist Joseph Schumpeterplohedex
innovation in economic and social change (Fagerberg, 2009). Schumpeter defined innovation

a s ndw combinationrdo f exi sting resourceso (Fagerberg
many scientists have over time developed their own definitions rafvation. However,
according to Tidd and Bessant (2013), the asts
need to complete the development and exploitation aspects of new knowledge, not just its

i nvent i dmother(wgdsrkew Rnowledge ha® extend beyonthe ideation phasand

need to be carried out in practice to bec@manovation.

JosephSc humpet er argued t hat economic developm
gualitative change, driven by innovation, taking place in histaridalme 6 ( Fager ber g,

In other words, innovation drives econongevelopmentand innovation is a process that



develop over timeandis not a simple ac{Tidd & Bessant, 2013)Innovation plays an
important role across industries. As argued ldTand Bessant (2013), in additiana wide

range of scientistsn order to succeed in the competitive and changing environment, emerging
problems have to be solved with innovative solutions. Innovation is important fotdong
economic growth (Fagertg 2009), and it is present in all aspects that characterize successful
companies (Tidd & Bessant, 2013). Tidd and Bessant (20D3lescrile the role of innovation
according tothree aspects: 1) innovation is consistently found to be the most important
characteristic associated with success, 2) innovative enterprises typically achieve stronger
growth or are more successful than those that do not innovate, and 3) enterprises that gain

market share and increasing profitability #rese that are innovatyv

2.1.1 Types of innovation

There are many types of innovation explored in the literature. Joseph Schumpeter divided
innovation into five different types: new products, new production methods, new supply
sources, new markegdisruptive innovationgnd new way$o organize a business (Fagerberg,
2009). New products and new production methods were later categorized into product and
process innovatiarProduct and process innovations were also classifiedvwattypes, based

oni nnovat i oinddementalimowaton (involving an existing product with better
performance; small incremental changasradicainnovation(involving creation ohew type

of goods, nonexistent in the current markdbig revolutionary changgqFagerberg, 20Q9
Henderson & Clark1990.

According to Henderson and Clark (1990), the classification of innovation into radical and
incremental innovation was incomplete. Hence, they developed a framévabrkxtended
incremental and radicanovation withmodularinnovation(involving replacedcomponents

in an existing product) andrchitecturalinnovation(involving changed design of the whole

product orservice)(Henderson & Clark, 1990%imilarly, Schilling (2010) further explored

patterns of innovation, and added two new typedaélto knowledge: competereahancing
(involving building upon a f i-dest@sng @wolviagt i ng K
building upon knowledge outside the firm).

Organisation for Economic Caoperation and Development (OECD) divides innovation
differently into four types, where product and process innovation is further extended with

organizational and marketing innovation (OECD, 20C&anizationalnnovationis defined

7



as fAa new organisational met hod onanexternad i nes s
relationso (OECD, 2015), while marketing inn
involving significant changes in product design or packaging, product placement, product
promotion or pricingo (OECD, 2015) .

Not least,innovation carnbe classified intaiserdriven innovation(Franke, 2013)which is
innovation developeby userghemselvesor their own use, instead of profiting from it through
selling the innovationUserd r i ven i nnovation is developed
prct i cal, or s af eUsedriyeRr inrovatior, createdhbly Bdividyalss hot .

a new phenomenoghbut it has been theoretically underestimated and only recently started to be
theoretically explorednd found as a frequent and importeoncet (Franke, 2013).

2.1.2 Systems of innovation perspective

Firms do not innovate in isolation, but based on interaction with its envirorineegustomers,

suppliers andcompetitors)Fagerberg, 2009), and mobilisation of existing knowledge in the
environmem is what triggers innovation (EU SCAR, 2013). Innovation is seen as a social
process an d-upfiomoteraetivebtitah tegpoorwn f r om sci ence to i
(EU SCAR, 2013, p.17). The interactibased aspect of innovation relates to a perspgectiv

called systems of innovation (World Bank, 2007; Edquist, 2009; EU SCAR, 2013), which is a
contrast to the macroeconomic approach to innovation and innovation policy involving a linear
process rather than systemic (EU SCAR, 2013). World Bank (2007) dsfisystems of

innovation as:

A [ é]network of organizations, enterprises, and individuals focused on bringing new
products, new processes, and new forms of organization into social and economic use,
together with the institutions and policies that efféneir behavior and performance.

The innovation systems concept embraces not only the science suppliers but also the
totality and interaction bactors involved in innovation. ( p. X1 V) .

Systems of innovation consist of many different agtorsiot only on organizational and
institutional levels, but alsof individuals (i.e. thendividual leve). Innovation isa result of

knowledge transfer and knowledge used in new ways through links and interaction between the
different actors in the syem (EU SCAR2013).Edquist (2009) defines systems of innovation

as innovation process determinants, whi ch a

organizational institutional, and other factors that influence the development, diffusion, and use

8



of innovation®s ( p. 182) . I n the macroeconomic persp

innovation is seen as a linear process from research to implementataghttR&D (EU
SCAR, 2013).

The concept systems of innovatiavas developed through observation of stramgpvation
aspects in countries and industries during 1970s and 1980s (World Bank, 2007). The economist
Christopher Freeman (1987) was the first to introdtlee conceptnational systems of
innovation, which was later closely studied by BeAge Lundvall (L992) and Richard Nelson
(1993). Since the launch of the innovation systems qncéas been studidmbth as a concept

and approach (Lundvall, 1992; Nelson, 1993; Edquist, 2009). However, it has previously been
mainly used to explain patterns of inngea in developing countries amathe industrial sector

(World Bank, 2007)focusing ormational, regional and sectoral level (Edquist, 2009).

2.2 Innovation in agriculture

Existing literature on innovation in agriculture involves studies with main foctspirs such
as innovationsystemperspective and its usefulness, usethef perspective to understand
innovation cpacity, innovation systenia the context ofood supplyinsecurity and climate
change,innovationin the context ofadvisory servicg farmer-driven innovation, roles and
functions of actors in the system andt least, differeninnovation strategie§ he studies are

reviewed in the following subhapters.

2.2.1 Agricultural systems of innovation

As previously explainedinnovation systems conde not new in various industriebut has

only recentlystarted to beppliedas a concepb studies of innovation in agriculture (World

Bank, 2007), with focus on nations, regi@ml secta. According to World Bank (2007), the
concept proves to be efsil to understand how agriculture can make a better use of new
knowledge. World Bank (2007) has carried out a research with the aim to assess usefulness of
the innovation system concept related to agricultural technology development. An analytical
framewak was developed and applied in eight case studies to analyse innovation capacity in
India, Bangladesh, Ghana and Colombia. The framework consisted of four aspects: 1) key
actors and their roles, 2) attitudes and practices, 3) patterns of interacti@h),taaanabling

environment for innovation such as policies and infrastructure (Woaltk,B2007).The



analysis resulekin four key findings. First, mlinkages were found for creation of dynamic
innovation systems. Second, the main aspects that mayr himdwvation are attitudes and
practices of actors involved. Strong innovation incentives are not sufficient alone to develop
new patterns of interaction and collaboration. Third, wgaklack o) interaction between
actors may hinder important knowleddeansfer for innovation.Lastly, challenges in
agriculture are evolutionary, continuous and always in the process of change (World Bank,
2007).

European Unionés Standing Committee on Agric
carried out research omnovation systems. They focus on Agricultural Knowledge and
Innovation Systems (AKIS) and analyse AKIS in European countries with the aim to increase
innovation, including knowledge, experience and practice transfer between adbey.

provide recommendiains on how rural development programmes can be linked effectively to
research activities towards year 2020 (EU SCAR, 2013). EU SCAR (2013) suggests that
innovation can be stimulated by national and regional governments through implementation of
multi-acta operational groups whol) give incentives for research, development and
innovation, 2) encourage knowledge transfer and adoption of innovation, 3) support activities

of involved actors (such as facilitators and innovation brokers) to implement innsyatio
value farmerds i nput and k no-bdrderintermactionand6)s up p o

invest in incomplete AKIS subystems for further development.

Brooks and Loevinsohn (2011) focus also on innovation systems in agriculture, and more
specfically, on how the systems can be shaped to be responsive tedpplyinsecurity and
climate change. 't is pointed out that i nno\
between agents, so the boundaries of innovation systems are not ptesctitevolve over

ti meo (Brooks & Loevinsohn, 2011, p.186). Mo
in terms of scale, such as national and international, in terms of inclusiveness, such as included
and excluded actors, and in terms of intetactevelsand knowledge flows betweefarious

actors (Brooks & Loevinsohn, 2011).

Brooks and Loevinsohn (2011) carried out a research involving three case studies in South Asia,
Southwest Asia and Sub Saharan Africa, and identified difference in evolvefrtee three

studied innovation systems. There are four elements that researchers argue are key features of
systems of innovation that are most likely to develop a sustainable agriculture witufdy

security and strong response to change and wamagrtl) capitalization on gricultural multi
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functionality- seeing innovation in agriculture from a wider perspective and how it influences
the economy, 2)dcilitation of access to diversitydiversity is critical to knowledg transfer

and hence innation, 3) lottom-up capacity building the farmers are the ones who constantly
adapt to changing circumstances, and 4jntenance otontinuous effort and attention
innovation requires continuous trial and assessment to learn framkessand developew
knowledge(Brooks and Loevinsohn, 2011furthermore, the researchers argue that in big
environmental changes, the increrannnovation alone is not efficiegnoughto adapt to
changes. Instead, it will force more rapid changes in the systeoghinvolvement ofradical

innovation (Brooks and Loevinsohn, 2011).

Another researchn systems of innovation carried out by Knickel et.al. (2009)%ho explore

innovation processes in agriculture, where there is a gap between the need for change and
fasbme s 6 wi l Il i ngness to adjust and not suffici
advisory services to support such changes. Knickel et.al. (2009) explores a conceptual
framework that focuses on innovation processes as a result of collaborat@eretctors

involved in the network, where information is shared and learniagaisrs

The researcheointed oufour aspects of the gap in innovation support systems: 1) the need
to realign agricultural and societal goals, 2) the misunderstandimno¥ation as a linear
process, 3) the (related) segmentation of present agricultural knowledge systems and 4) the

outdated orientation of many institutions, administrations and extension services in support of

rural innovation Knickel et.al.p.135).Fist , when diversity is ident
societybs interests, innovation policies sho
farmersd and societal I nterests. Second, i n

processes, tmathrough the systemic perspective on innovation involving many actors in a
network of information exchange and learning. Third, there is a challenging in segmentation of
a present agricultural knowledge system, which involves actors that act upon stavestige

in the system and generate innogatiThe challenge conceregstemghatare disconnected

from the actual farming practices. Lastly, present innovation systems are outdated regarding
their orientation. Innovation is needed to increase produciah competitiveness in the
markets, and also for development of other types of activities such as maintaining cultural

landscapes and new services provision (Knickel et.al., 2009).

Furthermore, Knickel et.al. (2009) point out how innovation is relkaéarms:
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Al nnovation involves much more than just
to strategy, marketing, organization, management, and design. Farmers looking
for alternatives to industrial agricultur
Their novelties emerge as the outcome of O
ways of do(Knckelet.ah,i2009 p.138).0

Hence, innovation on farms is not only present in form of a technology, but involves also other

types,which are fromlt e f ar me r sngw wagsrofstipnkiryg tand daeng.

Kni ckel et . al . (2009) present three ways t h;
agenciesd capacity for support towards f ar me
processesdaas t o be recogni zed, where i nnovation
changes its way afoingthings, so that innovation is mainly related to the resulting pattern of

i nteraction between people, tool d40pBedondh at ur a
there has to be a focus on O6novelty product
continuous improvement of processes, products and other practices on the farms. Lastly, it is
important to consider present information flows, l@@grand social interactionthese aspects

are closely connected to innovation (Knickel et.al., 2009).

2.2.2 Systems of innovation on micro-level

As earlier pointed out, many studies have focused on innovation systems perspective on macro
level, involving a natin, region or sector (World Bank, 2007; Brooks & Loevinsohn, 2011; EU
SCAR, 2013). However, very few studies have until now applied systems of innovation

perspective oamicro-level and on a specific part of the systesmch as individuals

One study thiafocuses on innovation systems perspective on rhésrel, and specifically on

the experiences of the individuals, was carried out by McKenzie (2013), who explored the
nature of farmedriven innovation in Australia. McKenzie (2013) points out that intionas

not a new thing on farahkevel, butis poorly understoods a concepby farmers and badly
reviewed in policy approaches to innovation in agriculture. In order for systems of innovation
to be improved regarding interaction and knowledge exchfeorganovation it is useful to
understanchow farmers innovateSeven strategies were discovered that helped farmers to
innovate: 1) observing signals from the landscape, 2) independent testing and trialling, 3)
property redesign, 4) increasing system fléiiy 5) paying for independent advice, 6)

participating in farmer groups, and 7) actively seeking information (McKenzie, 2013).
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According to McKenzie (2013)nnovation is not only a result of research and something
involved with technology, but is alsery much about solvingmall problemson farmlevel,
through creation of knowledge andteractionwith other actorsin systems of innovation
(McKenzie, 2013)In order to achieve innovation and sustainability in agriculture, a new way
of engagement witlfarmers is needed, including relevant informatiengation of new
opportunities on the farms, innovation process flexibditg feedback on the practicasorder

to learn from mistake@vicKenzie, 2013)

Another researchtudythat focuses omicro-level of an innovation systemvascarried out by
Hermans et.a(2012). They explomroles and functions of actors in the innovation system in
Netherlands that make innovation spread through the system both horizontally and vertically
(Hermans et.al.,, 2012)The researchers presentddet network functionsthat play an
important role in cecreation and diffusion of knowledge: 1) learning and knowledge creation,

2) upscaling and institutional entrepreneurship, and 3) outscaling and innovation brokerage
(Hermansetal., 2012). Based on tistudy the three functions were not evenly distributed in

the system, and for each function type, there was detected a small gamiprsfthat played

the role aknowledg creatos, institutional entrepreneurs and innovatlmokers. The results
showed that in order for innovation to spread, and make an impact on other innovation system

levels, all three netwonioleshave to beoresen{Hermans et.al., 2012).

Lapple et.al. (2014) carried out another research using systemsowétion on micrdevel,

by focusing on farmelevel innovationin Ireland with focus on innovatiairivers and barriers.
Innovation adoption, acquisition of knowledge and continuous innovation (i.e. renewed
machinery) were used as innovation indicatotbe study, andasultsshowed different drivers

and barriers to innovation, in addition to aspects that did not make any significant effects on
innovation. First of all, it was found that innovation differed on various farming systems.
Farming that inelved cattle and sheep hadegative effect on innovatipas opposed tdairy

farming, while farming with mixed livestock and dairy farmireyealedno difference. The
explanation of the differencesas summarized a8t he mor e technod ogi ca

sector faces, the more likely a farmeristo adopntbe ( L2 ppl e et . al ., 2014

Regarding drivers of innovation, it was found that farm size, access to credit and marriage has
a positive effect on innovation. Moreover, completed agricultural édumces also positively
related to innovation. It ispecifiedthat the explanation may be that farmerth agricultural

education havan increased awareness about existing innovations and can better process new
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information. Regarding barriers to innonat, it was found that farmer age had a negative effect
on innovation. Findings showed thdter farmers invest less in innovations due to a shorter
time horizon, while younger farmers are more -tkers. Aspects that did not have any
significant effecton innovation were solvency, which is seen as a proxy to risk attitude, and

number of households on the farm (Lappleakt.2014).

2.2.3 Innovation in agriculture besides system perspective

Besides the focus on innovation systems perspective, there anbwios to the literature
about innovation s#itegies in agriculturezan der Veen (2010) is one of the researchers that
focus on innovation strategy in the agricultural innawatprocesses. Her study concerned
existing thinking and literature on how awfdtural improvements and innovations arise, what
their forms are and what actors are involvedn der Veen (2010) exploredvention and
adoption versus change amdlaptation which resulted in that farmers both adapw

technolgies and inventions aratiaptto existing innovations and changes.

According to van der Veen (2010hnovative farming is mostly concerned with increase of
production and quality enhancement on the farms, and involves crapsglsngrowth
conditions, implements (i.e. machige equipment)and management practices. Findings
suggestthat it is easier to adopt simple innovations that require little capital and labour
investment and that will result in returns in a short time frame, than adopting complex
innovations that requirkeavy capital and labour and where returns are uncetawill take
longtime toachieve (van der Veen, 2010).

The reasons for change in agriculture is related to both external factors, such as environmental
change and population growth, and to intefaators, such as personal incentives for change,
where internal factors are more significant than external (van der Veen, 2010). According to
van der Veen (2010), it is often claimed that innovation is atapn process, where the state
coordinates anddministrates significant changes. However, it is pointed out that there is much
more focus on the bottownnp approachinvolving userdriven innovation because change is

more often carried out in small incremental steps by individual farmers and smadr farm

communities (van der Veen, 2010).
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2.3 Innovation in Norwegian agriculture

A limited amount of research exists on innovation in the Norwegian agriculture, as opposed to
global literature on innovation in agriculture, especially related to systems of tiomova
perspective anavith focus on micrdevel of the system. Existing literature with innovation

system perspective consists of studies that focus on topics such as organization of innovation
in dairy industy, regional system of innovation in Norway caangd to the system in Sweden,
importance of innovation for agricultural development, and innovation asl@tion strategy

to changesLiterature besides innovation system perspective involve topics such -disneart

farming and entrepreneurial activitese | at ed t o f ar meaing, dnolatiohe st y |
diffusion and adoption of robotic milking systems, needs and challenges between farmers and
advisory services, improvement of farming performance through interaction with advisors, and
human and saca | capital in dairy farming and thei

studies are reviewed in the following salbapters.

2.3.1 Norwegian system of innovation

One contribution to the literature about system perspective on innovation in Norway is made
by Streete (2007), who focuses on how innovation is organized in the Norwegian diary industry.
It is pointed out that a regional system perspective have little impact on innovation in the
Norwegian dairy industry. Instead, a national system is presentatiodal system perspective

is what the Norwegian da industry is oriented towards. Moreovdrine is seenas an
innovation driver and the most importaator in the nationahnovationsystem(Straete, 2007).

Another contribution is made by Saether (201ho focuses on regional system of innovation
perspective in Scandinavia. The research explores and compares agricultural extension services
in Hedmark (Norway) and Varmland (Sweden), and how they respond to new knowledge
demands in the case of a restawinig process in agriculture. Agricultural extension services

are seen as an important component in innovation, and play an important role in product and

process innovation implementation (Saether, 2010).

The research showed thétere 8 a model of extesion servicesised in regionally networked
systemin Swedenthat supports entrepreneurship and rural development. Norway, on the
contrary, has extension services in the innovation system that promote a conventional agro

industrial model. The indication oew knowledge identified in Sweden was much clearer than
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what was identified in Norway (Seether, 201Besults show thatestructuring within an
agriculture is a great challenge. When restructuring elements of an innovation system, extended
knowledge baseés a crucial component to consideAccording to Seether (2010), unique
knowledge, which leads to innovation, emerges from interaction between equal partners, rather

than from experts instructing farmers.

Kjglseth and Pettersen (2012) have investigatedripertance of innovation for development

in the Norwegian agriculture based on available literature and experiences of researchers and
individuals that work on development of agriculture. They explored three aspects of innovative
development in Norwegiangdculture: 1) an increase of productivity that indicate high
innovation capacity, 2) increase of productivity and relation to innovation as a cause, and hence
if there is a structure that represent a working system of innovation and 3) examples on
technobgical, operational and product developmeatated progress that can document
innovatian (Kjglseth & Pettersen, 201Reflections show that present agriculture is less likely
seen as an innovation system the same way as the oil industry, but the systees the same

roles, drivers and dynamics, including research institutions, suppliers of technology and
equipment, advisory services, subject specialists, primary producers and customers. Hence,
there is a network of different actors that have diffetgmes of knowledge and who share the
knowledge between each other (Kjglseth & Pettersen, 2012).

According to Kjglseth and Pettersen (201B§ most important motivations for innovation are
beneficial personal economy and operational necessity at the. f@ther drivers to innovation

are access to new technology, levels of competition, customers, suppliers and knowledge
exchange related to research institutions. Moreover, knowledge and knowledge exchange
between actors is seen as an important factoelgloelated to innovation. Not least, project
funding from Innovation Norway has contributed to innovation in projects on farms, and
connection to and interaction with other actors in the network are important for agricultural
productivity and innovatiorKjglseth & Pettersen, 201dhnovation is a source to productivity
increase in Norwegian agriculture, and innovation plays an important role in genetic progress
of animals, breeding of plants, production capital, ecological production, changed farming

organization, changed farming priorities and soil improvements (Kjglseth & Pettersen, 2012).

Another research that involves innovation systems perspective is carried out by Astad (2014).
She focuses on innovation as an adaption strategy to changes in theghdaragricultural

sector. The research explores, through a case study, the innovative capacity in the agricultural
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industry of fruits and vegetables in Laerdal, Norway. The purpose of the research was to identify
favourable factors for innovation in thgraculture to be able to adapt to challenges caused by
changing conditions of production related to climate change. The research used the systems of
innovation perspective to explore innovation capacity, and hence, viewed learning and
knowledge transfer agucial components related to innovation capacity in the studied setting
(Astad, 2014) The main research findings from the case study showed that high innovation
capacity depends on cooperation between different actors in the agriculture, rather than
conpetition, and on knowledge transfer between internal and external &ctorder to explain

the innovative capacity, both natural resources for innovation and social processes such as

interaction and knowledge transfer are cru@iatad, 2014)

2.3.2 Innovation in Norwegian agriculture besides system
perspective

There areseveralcontributions in the existing literature on innovatibesides thesystem
perspective. One contribution is maaeMelberg (2003), who exploregdternative strategies

in smallscale &rming involving partime farming, pluriactivity and entreprearship. The aim

of the research wae explore to what extent entrepreneurship is a result of structural changes
and political means in the Norwegian agriculture, and to what extent newcrahten is a

viable lifestyle for farmersResearch results shedthat additional entrepreneurial activities,
besides traditional farming, is based on either a desire to increase income or to eventually switch
to the rew entrepreneurial activitfMelberg 2003).F a r meconsndy differs. Some farmers

have good economy and are able to switch to new entrepreneurial activities in short time, while
others use long time and are dependent on extra income besides farming activities. Moreover,
governmental fundig opportunities seem to play the role as a driver for creation and further
development of the farms. Same role is also played by adwsovices family and support

from individuals, both governmental and rgovernmental. Not least, personal qualitessh

as belief in an entrepreneurial idea and successful outcansesiso drivers of entrepreneurial
activities (Melberg, 2003).

It is concluded with that farmers that establish new entrepreneurial activities are motivated by
a more interesting daily Bfon the farm, and welieing of farmers, which is an important aspect
of the farming, is influenced by economy, working conditions and opportunities for personal

development. New value creation through entrepreneurial activities is a marginal lifestyle in
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t he Norwegian agriculture, and f ar mebeisgd desi

and life quality, as entrepreneurial drivers (Melberg, 2003).

Another contributionon innovation strategies made by Hansen (2015Nho explored

innovation difusion and specifically adoption of robotic milking systems on farnidsaren,
Norway. The research ameédo expl ore the farmersd motivat.
robots and outcomes of t hfarmmaahagpmeniiberesearh f ar me
show that the high adoption of robotic milking systems specifically in Jeeren is due to human

and social capital and soetmltural aspects of the farming environment, where knowledge is
exchanged and new technology is in focus due to close relatidasrtanachinery industry

(Hansen, 2015Farmers that successfully adopt and implement robotic milking system on their

farms are motivated, practive and have ability to adapt to new technology specific to their

needs. Farmers invest in robotic milking teyss to get more flexibility in farming, to reduce

their workload and to achieve a more modern lifestyle (Hansen, 2015). Outcomes of the robotic
milking system involve both advantages and disadvantages on farms. Advantages involve less
physical time needefr milking, less necessity for relief, more interesting farming and more

fixed care of the cows. Disadvantages involve time needed to adapt to the new machine,
necessity to be constantly available for inspection of the system and information overioad fro

the system (Hansen, 2015).

Another research, carried out by Straete (2014), &ssre on the advisory part related to the

farmers. The recent research explored needs and challenges in the Norwegian agriculture
regarding advisory services currently dahbie for farmers. The study is based on a survey and

i nterviews with Norwegian farmers from ten f
| ooking or professional farmerds needs are f
p.10). As poined out by Straete (2014), the study involve uncertain representativeness, but it

still give some qualitative insights of the current big picture of challenges on the farms.

One important insight is that almost half of the Norwegian farmers lack agric@tluredtion,

while another group has high level of agricultural knowledge and expertise and seeks to gain
new knowledge both from the advisory service and through alternative channels (Streete, 2014).
The study indicates that farmers are generally satistigith available advisory service.

However, findings also shalack ofadvisory subjectsnportantto farmerqStreete, 2014).
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The studyo6s sthalemeshahsregarding thé pvesent aspects of the farmers and
the available advisory service pro ded t o t he far mer s. First of
ability to make use of advisory services, because farmers lack basic level of agricultural
competence and have weak ability to identify and access relevant advisory service. Second, the
skills and capacity of the advisory services do not cover all the necessary topics needed in order
to provide specialized expertise to farmers. Third, there is a lack in the innovative capability of
the advisory services currently available, involving the nedévelop new services in existing
disciplines and productions, new fields and new forms of advisory service. Lastly, there is a
challenge in the organization of advisory services. An indication in the study pointed out that
there might be competition betweadvisors resulting in barriers between the advisors and
poorer advisory service provided, and several farmers are interested in searching for advisory
services from abroad (Streete, 2014).

In order to find solutions to the identified challenges, seveealsures have been proposed by

Streete (2014)ncluding: 1) ont i nue to work with devel opmen
competence, 2)avelop high level of advisory expertise, 3) Improve the advisory services and

carry outregular evaluation of them, 4Jnprove advisory quality routines and improve
procedurestoavoidgapsi t he advi s or teesgthendhmmle of thenfarreer as@an s
individual and as a manager, 63tmodels and methodologies for a newianmmtoved advisory

service, 7) dvelop astronger cooperation with Neegian research institutes, 83wklop a

stronger cooperation with international axitwiy service and 9)edelop a stronger cooperation

with educational institutions with focus on professional development.

Similarly, Hansen (204) has carri ed out a research that
betweentiem and interaction through Tihedvisoy service Tine Efficiency Analysis (TEA),

can improve farming performance. Based on a both qualitative and quantitative study of 90
farmers in five dairy farming areas, results show that farmers, receive advisory through

Tinetbs advisory service, |l earn to i mprove thei
financial performance, and farmers become moreaptive, basedrothe knowledge they have

(Hansen, 2014).

Furthermore, Hansen and Greve (2015) carried out a research of human and social capital in
dairy farming in Norway through a quantitative and qualitative study of 90 farmiiaway.
The research focuseth howhuman capital, involving knowledge and skills, and social capital,

invol ving soci al relations, &d thae educatidnaandme r s 0
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social capital positively relate to farming performance. When farmers that are passionate about
dairy farming interact witteach other, they learn a |&fioreover, results show that interacted

human and social capital increased farming performance only for farmers that waatrele
agricultural education. Whetwo individuals interact, involving intaction between human

and soci al capital, t he knowl edg el fitt rhaen snfoerre
you know, the more you wiol I( Haenmsefni t& fGroem eqt M2
The reason is thatew knowledgeneed to interact wh prior knowledgeand thusjt makes

learning easier. On the contrary, the study showedabkof relevant agricultural knowlegde

large farmer network and required complex problem solving may decrease farming

performance (Hansen & Greve, 2015).

2.4  Summary of literature review

The review shows thammnovation is a broad concept that has been explored by a wide range of
researchers. Innovation can be defined in many ways, but all definitions share one important
aspecti development and exploitation of newmdwledge that goes beyond inventiand
involvesrealizationof an ideaThere are may types of innovationand innovation is related

to two importanperspectives in the literaturgystems of innovation and the macroeconomic

or linear approach to innotran.

Literature on innovation in agriculture involves focussgatems of innovation perspective and

its usefulness, use of systems perspective to understand innovation capacity, innovation systems
with relation to foodsupplyinsecurity and climate chge, innovation in light of capacity of
advisory services to support the changes, fawnigen innovation, roles and functions of
actors in the system, and not least innovation strategies, involving invention and adoption
versus change and adaptidhe sytems of innovation concept is not new in the industries, but
new to some extent in the agricultural sector. Hence, many studies have been focusing on
exploring and using the systems of innovation perspective, while few other studies have focused

rather ormicro-level and individuals as part of the greater innovation system.

Literature on innovation in the Norwegian agriculture focuses also to some extent on systems
of innovation perspective. Innovation on falevel has been present for a long time, esplgci
with a focus on technological innovation, ¢ innovation system concept has only recently

started to be applie@ndonly onnational, regional and sectl@vels. Main topis in focus in

20



the studies oihnovation in Norwegian agriculture a@ganization of innovationimportance

of innovation for agricultural developmeirinovation as an adaption strategy to changes, part

time farmirg and entrepreneurial activities adopti on of robotic mil|
interaction with advisorandnotleasthuman and social capital related to farming productivity.

The study in this thesis well suited to fill a gap in the existing literature on innovation in
Norwegian agriculture, in addition to a global basis. There is a gap in how the Norwegian da
cattle farmers innovate on farm level, while they receive advice from advisory services.
Moreover, the conducted research contributes to the existing literature by focusing on the
systems of innovation perspective, but on mieneel and hence experiees and practices on
farms, which haseceivedless attention in the literature as opposed to national, regional and
sectorlevel focus involving a bigger picture. The understanding of the experiences and
practices of individuals contribute to the wholesteyn of innovation. The experiences of
individuals are as important as the links between organizations in the whole network. If a system
of innovation needs to be imprayethedirectly involvedindividuals farmers,areone of the

mog important parts othe system thathould be considered

The conducted research focuses on exploring a combination of components directly related to
innovation processes on faflevel, which include types of ideas and innovations on farms,
sources of ideas and how ideas elep, actors that are involved in the process, drivers and
obstacles to innovation on farmBae combination of thecomponentsn focus hasot been
previouslyexplored informer Norwegianor internationaktudies Existing literature focuses
mostly on sigle technological innovations or specific single factors related to innovation in
agriculture, whileconductedresearchaimsto cover all related aspecésd tries to explore
innovation beyond technology to cowariousinterestingand important insights

Thefocuson the combination of innovation components on féewel contributes to a greater
understanding of the innovation process on farwell@nd further development of Tides

advisory servicg andcreatean important basis for futureesearch.
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3 Methodology

In order to find out how Norwegian farmers innovate on dairy cattle favimite they receive

advice fromT i n &d@isory services, a set of approaches, methods and techhayeebeen

used This chapter reviews the methodological aspectthefconducted research by first
reflecting upon used reseanghilosophyapproaches and design, followed by applied methods
for data collection and methods for data analysis. Finally, the quality of the conducted research

and ethical aspects are reflectgzbn.

3.1 Research philosophy and approach

The conducted research adapted a mix of the positivism and interpretivism philosoldon(Wi
2010).Fr om t he p spectivethere wasmailean gitempt to carry out an empirical

research wittasobjective esults as possibEndby looking in from the outsideél'he research

intended havingo some extenmore quantifiable resultstomthei nt er pr et i vi st 6s
the researchntendedo includeinteraction with resarch participants in theiontext not focus
ongeneralizationandvi ew of the worl d fAas cqwhxhnegkt and o
lead to subjectivity bias (Wilson, 2010, p.11)

The conducted research was carried out using an exploratory study through an inductive
approachThenduct i ve appr chawihl disn gd fAprheecoeasys, whi ch
research observations and data findings before producing theory based on what has been
investigatedand relating findings to existing theofWilson, 2010). Inductive research was
chosen because it allows a deeper and wider understanding of the research context when moving
from data to theory and focusing on the observations and findings from th&s¢acbnducted

research wanted to gather new findings on the innovation procéagmwithout relying on

aspects in the existing literature on the topiwe research context in the research was specific

dairy cattle farms in the Norwegian agriculturewhich new ideas and innovations develop.

Exploratory research isrelatedtouind t i ve approach, and involves
there is a |l ack of published research and a
2010, p.103). The aim of this type of research is to explore a specific topic to get a greater
insight in it (Wilson, 2010). The aim of the conducted research was to get an insight into the

innovation process on dairy cattle farms in Norway. Hence, a greater understanding was needed
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about the different aspectstbie innovation process on failevel, involving rew ideas, their
development, actors involved and related obstacles and drivers in the process. Morealer, base

on the literature reviewed, thasea lack ofresearch on thsubject in focus

3.2 Case study as research design

The chosen design for the reséewas aasestudyRobert Yin (2009) defin
an empirical enquiry that investigates a contemporary phenomenon within-igereahtext,
especially when the boundaries between phen
(p.18). The reasonwhy a case studwas choserasresearchdesign was thathe conducted

research seekdd explore the several-depthas pect s of HAhowo dairy ca

Regarding case study design type, the conducted research focused on single gase desi
(Wilson, 2010) with a study of dairy cattle farmers thadduce for and receive advi®m
Tine. Regarding the unit of analysis, the conducted research involved multigefianalysis,

by focusing on the f ar meridtsfvipaan the tontext stugiede w an

The reasn why Tine was choseis related tothe e ar ch pr oj ect rgerconne:
research project Competent Farn{idorsk senter for bygdeforskning, 201(&ee chapter 1)

Tine, as one of thpartner compameisand research casigsthe Competent Farmer projeatas

available and hence, chosen for the conducted research. Moreover, studying innovation on
farms where farmers get advicedhgh advisory service from Tingof great interest, because

Tine isoneof the two leading dairy companies in Norwapd Tineis owned by over 10.000

dairy farmers (TINE, 2014. Thus, how ideas develop through interaction with and in direct
relation tothedairycooperativelinewas not least a personal interest in the cotetresearch.

The conducted case study focused on a narrowed geographical area of dairy cattle farms in
Norway, namely North and South Trgndelag, which cover-Nbdway. The choice of
Trondelagis also related tohe availability of informants that coulde reached through the

Competent Farmer project.

As explained in the introductiothe conducted researdh related to the Competent Farmer
project throgh the shared case study of Tipartly shared data colleoti and partly shared
analysis with fellaw researchersThe details are further explained in the next chapters about

methods for collecting data and methods for classifying and analysing data.
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3.3 Sampling and methods for collecting data

In order to get an wilepth understanding of the field studead answer the study questions,
which involve fAwhato, Awher eo, Ahowo and fwl
dependent on a qualitative approach through primary data collection. The primary data
collection involved three types of todl®bservéion, interview and surveyhe fllowing sub

chapters reflect upon each tool used in the case study, including related spnmyuéetyres

3.3.1 Observation

Observation was the first tool used in the data collection. The purpose of the observation was
to learnabout regular advisory sessions betweefarmer and his advisor from Tindhe
observation was designed to understand the advisory process, its content and how it is carried
out between the two participants. Moreover, the observation was used to umbténgta
advisory context and its nature prior data collegtibmough condcted interviews and the

survey. This is further explained in the next sections of this chapter.

One dairy cattle farmer and his building advisor from Trgndelag were chosen tedreenb

during one of their advisory sessions. The advisory session concerned plans to build a new
cowshedonth f ar meThé samplingprooeduregor the observation was done through

the Comptent Farmer project, where Tidecided on and assignedarmants that could be
observed during one of their advisory sessions. It is unknown how the sampling was done and
what the ationalebehind the chosen advisor and farmer was. Such sampling could have been
done in a random or nenandom way. However, theepson respnsible for the sampling in

Tineis an experienced researcher, which might have influenced the sampling in a positive way.

The advisory session was carried out virtually with the communication tools that usually are
used inonline advisory sessits between farmers and advisors. The communication platform
used in observed advisory session was calacheTime (IBM, 2016). It allows computer
screensharing, but with regular telephone communication session for sound in parallel, which
is connected tthe SameTimescreensharing session. The farmer and advisor used the screen

sharing platform to plan and discuss drawings of the new cowshed that was going to be built.

The conducted observation was designed to be undisguised apdmnicipant (Wilson2010).
The famer and the advisor were awahat they werebeingobserved, butwo researchers

(including myself) did not directly interact with the farmer and adwilswing the observation,
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besides in the beginning of the siems and at the end. Maneer, the informants were not
directly observed, but their communication (only voices) over the phone and virtual sharing of
the advisor 6s ¢ o0 mp drawengs thatdheyedescusseithie reasomhy ans h e d
undisguised observatiomas chosen ighat it is not possible to and there is no reasons to hide
the observation in any way, and it would be quite unethical to d&/gsof, 2010). The choice

of a nonparticipant observation was to not interrupt the advisory session, and to observe an as

natura advi sory session as possible in the advi

The observed advisory session was both taped (communication) and recorded (computer screen
activity), and later transcribed for later review of the original sesSioa transcription of
observation involved a certain notation to illustrate different aspects of the advisory session,
such as thinking pauses and abruption of sentences during communication. This way, the

transcript illustrated the original aspects of the communication \adxser

3.3.2 Interviews

The second tool used in the data collection was interview. Interview was chosen to get an in
depth understanding of the farmeroés attitud:
advisorodés attitudes, e xthe darmereand l@ssfarna Madreowverg t i o n
interview was choseim orderto geta direct conversation with informants, while having the

opportunity to ask wdepth followup questions that could be answered immediately.

Two interviews were carried out in the clutted research one with the dairy cattle farmer

and another with the building advisor, who were both earlier observed. Hence, the same
informants were first observed and then interviewed. The sampling of informants for the
interview was the same as witte observationjecided by Tingand the samplingrocedure

used is thusot known

The two interviews were carried out in Trgndelag, involving faeace interviews in the

i nformant sd& nat ucatikelfarmeromasirderviewed dihfaam, ahctherfaym

was explored after the interviewessiont o g et an i nsight i nto t
environmentThe building advisor was interviewed at his office, where the workplace was also
explored. Informants were interviewed faoeface in their atural contexts to mirror their

responses to the context and to understand the environment they work in. Moreover, the
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interview also allowed both verbal and regrbal communication examination (Wilson, 2010),

which obviously strengthened gathered dathitsinterpretation.

Furthermore, both interviews were sestriuctured, which involved a combination of structured

and unstructured questions. The interviews followed the interview guides and prepared
questions, but at the same allowed folops question, explanation requests, elaboration on
certain points and questions about other related aspects of the topic in focus that originally were
not planned to be asked. The sestmuctured approach made it possible to both get answers on
defined questions argkt the possibility to explore the studied topigepth without limiting
answers and without missing interesting insights. Such aspects are hard to achieve when

carrying out either a structured or an unstructured interview.

As previously mentioned in theection about observation, the interviews were designed partly
based on the observation and understanding derived from it, in order to better unagerdtand
elaborate onthe advisory context and how farmer and advisor interact. Otherwise, two
interview gudes were created involving different topics of interest for the conducted research.
Both interview guides were developed through several rounds by three participants in the
Competent Farmer project on behalf of University of Oslo, including myBed.two other

participantsvere researchers from the Department of Educatidne University of Oslo

The interview with the farmer was designed to learn about his farm, how he operates in it, his
experience with the building advisor and their advisory sessjont he f ar mer 6 s per
the advisory session that was previously observed, alternative channels for advisory and

i nformation seeking, use of I CT on the farm,
related to innovation. The interviewige used during the interview with the farmer can be
reviewed inAppendix AThe interview with the advisor was designed to learn about him and

his role as an advisor, his experience with
alternative chnnels that are used for advisory and information seeking at farms, use of ICT,
and the advisorb6s perspective on and exper|
interview was designed to | earn about not C
farmer, but also to learn about his experience with other farmers that he has advised. The
interview guide used during the interview with the advisor can be reviewigopendix B

Participants that were present at the both interviews, besides the fadnadwasor in their

each interview, were the same who developed the interview guides, including myself. One of
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three participants asked questions during the interviews, while the rest took notes, and all three
participants asked followp questionsBoth interviews were recorded and later transcrilmed

their entiretyto not miss any information and to get accurate data for review and anahgsis.
interview transcripts involved a certain notation to illustrate different aspects of the interviews,
such as timking pauses, abruption of sentences, sounds and additional explanations of the
context during the interview. Hence, the transcripts illustrated the original aspects of the

conducted interviews.

3.3.3 Survey

The third tool used in the data collection veasirney. The surveyntendedto complement the

data gathered in the interviews and explore the same aspects that were learned about through
interviews, but on other dairy cattle farms. Hence, a qualitative survey was chosen. There were
made two attempts to cgrout a surveyn the researchand they are both reviewed in the

following.

The first attempt to carry out a survey was not successful. Two parallel surveys were designed
to involve perspectives of both farmers and their advisors. The sampling methedhgsezh
random, and the sampling technique was quota sampling (Wilson, 2010), which involves

choosing informants based on atetermined characteristics.

The plan was to send one survey to 45 advisors, including both key adwsdnsadvisors)

and buildng advisors from Tine45 advisors were chosen because it is the total amount of key
advisors and building advisors in Miorway, which consist of a few counties in addition to
Trondelag, which was in focustimeobservation and thaterviews. Thehoice of key advisors

was that they are regularly in contact with farspdefore farmers are further advised by other
advisors who are specialized in different subjects related to farngireg feeding, building,

health and economyMoreover, almost all keadvisas from Tinehave specialization in many
other subjects. Thus, by choosing key advisors, there was a possibility to get stronger data
related to the different farms. However, no key advisors are specialized in building advisory,
and hence, this wabe reasomwhy all building advisorsvere chosenin addition toall key
advisorgn the planned survefurthermore, the other survey was planned to be sent to 45 dairy
cattle farmerg the samenumber offarmers as advisors. Eaelvisor was supposed pick

one farmer to answer the surv@ye sampling technique that was planned to be done by each
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advisor would not be known, and could have involved random as much asnumm

sampling method.

The surveyfor advisors was designdzhsed on the intervieguide and the findings derived

from the interview with the building advisor. Moreover, the survey was designed to get the
advi sorsd6 perspectives on both the related f
survey and perspectives on their expemsnwith other farmers that were not going to get the

survey. Similarly, the suryefor farmers was designdzhsed on the interview guide and the

findings derived from the interview with the dairy cattle farmer.

A request was sent TNE to get permissioto send out the surveys, as part of the Competent
Farmer project. However, the request was declined due to the high amount of advisorsdequest
to participate as informangnd limited time available as partbfl NE6s pr oj ect i nv

The second attept to carry out a survey went successfully, and was conducted outside the
Competent Farmer project with help frame ofmy supervisa. Since the advisors from Tine
were not available for the conducted research, the focus was narrowed down to ormigttairy
farmers in North and South Trgndelag. With the help from my supervisor, a list of all dairy

cattle farms in Trgndelag was acquired.

The sampling method used for the survey to dairy cattle farmers wasmdom, using the
convenience sampling teclguie (Wilson, 2010). The farmers that were approached to answer
the survey were chosen based on availableag addresses. \Bexcludingthe dairy cattle
farmer already interviewed prior the survey, there were 3144 active dairy cattle farms in total
in both South and North Trgndelag. Out of the total amount of dairy cattle farms, only 336

active email addresses were available, to which the survey request was sent.

However, it was not known how many of the 3144 farms in total and the approached 336 farms
produced forand received advisory from Tin€hus, the first question in the survey asked the
farmers about the connection to Tiaed sent farmers to the end of the sunfelyey did not
produce for TineThis way, the final responses included only glaattle farms connected to

Tine. The total amount of dairy cattle farmers coneddb Tinethat answered the survey was

57, which involved 16,9% response rate. It was calculated that by contacting 336 farms, with
95% of confidence level and with beliefthmat at least 50% are productrsand receive advice

from Ting the margin of error would be 5.05.
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The tool used to create the survey was Google Forms. The reason behind the choice was lack
of availability of other simple and free survey programs thppsrted needed features for the

survey design. The conducted survey questions can be reviewpgdendix C

3.4 Methods for classifying and analysing data

Several methods were used to classify and analyse data collected. This chapter reviews the
methods use for data analysis from observation, interviews and the survey separately in the

following subchapter.

3.4.1 Observation analysis

The data gathered from the conducted observation of the virtual advisory session between a
dairy cattle farmer and his buildirglvisor was indirectly relevant and not directly used as part

of the data analysis. As earlier mentioned, the purpose of the observation was to get an insight
into the advisory process, its content and how it is usually carried out. The conducted
observatbn was playing rather an informative role prior the conducted interviews and the

qualitative survey.

3.4.2 Interview analysis

The analysis approach used to analyse interview data was inductive (Wilson, 2010), meaning
that themes, categories and patterns wenreeldped from the gathered data, ambt
predetermined prior thanalysis from the literature. Howeveven though the conducted study
used an inductive approach in the analysis, it must be mentioned that the practice involved to
some extent abductive aspe (Dubois & Gadde, 2002), including an inductive approach with
deductive instances in mind. The reason is that it is difficult to carry out a research without
havingthoughts about existing theori@gesearchexpectations and interests, even though they

are not directly applieth the inductive analysis

As previously mentioned, the interviews were recorded and transcribed to make sure no data
was missing and to be able to review the data in its original form, making the raw data as less
subjective as msible prior analysislhe used coding approach was emergent coding (Wilson,

2010), which is related to inductive analysis approach and involves themes, categories and

patterns that emerge from the data through examination of it. The reason behinddeethoi
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emergent coding was to let the data speak for itself, in order to not miss any emergent or

unforeseen codes and insights.

Moreover, the conducted research used open coding (Wilson, 2010) related to labelling and
categorization of the data. Open caglimas chosen to freely label and categorize the gathered
data that was interesting with regards to study questions in fbceigwo interview transcripts

were coded by first selecting and highlighting interesting sections of the data that were directly
relevant to the conducted research. Thereafter, the data was classified into themes, which were
explored and compared prior interpretation of the grouped data. The coding of both interviews

was reviewed in several rounds with three other participants @dhgetent Farmer project.

The chosen qualitative approach for data interpretation and analysis of interviews was narrative
analysis (Wilson, 2010). Narrative analysis
event so ( Wil s o nrativeZafalyds,can fbe dvildd)into tw aypes: personal
narrative, which is when personal experience of a situation is studied, and life story narrative,
which is when a personal experience over a number of years is studied (Wilson, 2010). The
conducted reearch applied narrative analysis, because it was the best fit to what wasistudied
farmerds and advisords exper i e-lwleBottvpetsémnaln e w |
and life story narrative was used in the analysis. Personal narrative wasaimpegarding

i nformant sd6 experience and practice in parti
aspects involved, while life story narrative was important regarding experience and practice

related to the innovation procesger time.

3.4.3 Survey analysis

The analysis methods used to analyse the qualitative survey datarysisnilar to interviews.
The approach used was inductive, with emergygre of coding (Wilson, 2010) thatvolved
themes, categories and patterns that developed fromaimergd data, rather than from
literature. The reason behind the choice is the same as with interview anatytas the data

decide in order to nahiss any interesting insights.

The survey analysis al$avolved open coding, similarly interview amlysis (Wilson, 2010),
where labelling and categorization of the data was made freely based on interesting and relevant
responses. The survey data was highlighted

different questions and across respondentsmtbrelations and patterns. Thereafter, the data
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was classified into final themes. Since the survey questions were based on data from interviews,
the final themes overlapped, leaving sueveydata strongly related to data from the interview
analysis. Theoding and analysis of the survey was also reviewed through several rounds, but
was not a part of the review rounds wigsearcherffom the Competent Farmer projecdthe

used interpretation and analysis approach was the same as with intéra@sative (Wilson,

2010). Since the survey was qualitative and based on interview data, an attempt was made to
get as much stories and examples @ssiple The type of narrative used for survey analysis

was also both personal and story narrative. The reasondotit@ choice was to examine both
personal experiences of different situations related to the aspects of innovation process on the

farms and to examine experienogsthe farms over time regarding innovative operation

Regardinghesoftware used for codg and classification, the survey data was carried out partly

in Microsoft Excel, where survey responses were stored and highlighted, and partly in
Microsoft Word regarding classification of the data into themes prior interpretation. The used
software waschosen due to lack of a free and simple software for qualitative survey data

analysis.

3.5 Quality of conducted research

This section reviews the quality of the conducted research by reflecting upon its reliability and

validity in turn. The reflections are atily summarized in the end of the chapter.

3.5.1 Reliability

Reliability of a research concerns the stability and consistency of results, in addition to
repeatability, which involves being able to arrive at the same results if a certain study was
repeated (Wilsn, 2010). According to Wilson (2010), there are three main types of reliability:

inter-judgemental reliability, testing and retesting reliability and parallel forms of reliability.

Interf udgement al reliabil ity detwaththeiregueredskills he e x
and/ or authority agree in their ajsdgemergament d
reliability is present on several stages of the conducted research. Interview guides used in the
research were reviewed and assesseditfin several rounds by four participants related to the
Competent Farmer project (a researcher, research assistahgrmnaster student and myself).

Moreover, two more researchers from the Competent Farmer project contributed with an
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additional reviewof the guides. The survey questions were also reviewed bybaotithesis
supervisors. Data selection and categorization, as part of the analysis, was also reviewed and
evaluated through several rounds by the same four participants related to the GoRgvater

project. The review and evaluation focused on how data is interpreted and how it fits defined

themes.

Testing and retesting reliability concerns i
than one occasi ono ( Wedteastingand r2tésting gathgred dala®Jyer, a n
a period of time with the same participants. The conducted research did not involve testing and
retesting reliability due to short research time, availability of participants and extensive primary

data collecon.

Parall el forms of reliability is explained
di fferent types of assessment toolo (Wil son,
evaluated based on the consistency. This type of reliabidis neither present in the conducted
research, due to short research time, availability of participants and extensive primary data

collection.

There are three principles that help to deal with reliability: using multiple sources of evidence,
creatinga case study database and maintaining a chain of evidence (Wilson, 2010). Conducted
research used multiple sources of evidence to improve reliability. The two conducted interviews
involved two sources of evi denceive. Moreaver,l v f ar
the conducted survey involved additional sources, other farmers, that not only presented
additional insights, but did also play the role of making the interview data more representative.

Reliability was further improved through creatiorec$ccalled case study database. As earlier
mentioned, conducted observation and interviews were recorded, transcribed and stored, and
the survey responses were also stored in the original form. This way, all data gathered was
organized in one place andngan principle, be assessed in its original form, without being
limited to the data interpretation and analysis carried out in this thesis.

The conducted research also partly improved its reliability by maintaining a chain of evidence
involving two extenal observer$ two thesis supervisors. Besides the main thesis supervisor,
another supervisor was closely involved in the research evidence, as part of the Competent
Farmer project, and followed the evidence from initial research questions throughsatmalysi

conclusions derived. The maintenance of the chain of evidence was carried out partly, because
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not all research steps were observed directly. An example is interpretation of survey data that

was accomplished outside Competent Farmer project.

3.5.2 Validity

Validity is concerned with whether or not a research measures what it intends to measure
(Wilson, 2010). According to Wilson (2010), there are two main types of validity: internal and
external. Internal validity can be further divided into content andtoact validity, where

content validity involves two more sdipesi face validity and sampling validity.

Face validity (internal, content wvalidity) f
what it i's supposed t 09). Feeeavalidity evas suppbited s tha , 20
conducted research regarding interview guides and survey questions. As earlier mentioned,
interview guides and survey questions were reviewed and evaluated by both thesis supervisors,

in addition to other few contniliors involved in the Competent Farmer project.

Sampling validity (internal, content wvalidit
areas within the nature of your studyo (Wil
sampling validity by irolving various aspects that are directly related to innovation on farm

level. Besides exploring the types of new ideas and innovation, aspects in focus were sources

of innovation, development process, actors involved, potential drivers and potentialesbsta

to innovation. Hence, the conducted research tried to involve several aspects related to

exploration of how farmers innovate.

Construct wvalidity focuses on validation of
that it measures whatitsupposed to measureodo (Wil son, 20
supported in the conducted research by involving data triangulation. The data triangulation is

not optimally present, but at least to some extent. As earlier mentioned, two separate interviews
were conducted with one farmer and his advisor, who were initially observed during their
advisory session, and a survey with 57 farmers was conducted. The data triangulation could
have been more optimal if the original survey plan had worked out, ingohnnadditional

survey with farmersé advisors to also involywv

Furthermore, even more optimal construct validity would have been present if several pairs of
farmers and their advisors could have been interviewed, thetesploring their perspectives

through a survey. The reason is that interviews would have involved more discussion,
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explanation and justification of responses, in addition to a better understanding of the various

innovation aspects, than what a qual&tsurvey potentially allows.

External validity is related to generalization of findings to a wider population (Wilson, 2010).
The conducted case study did not initially intend to create a generalization to a wider
population. However, at the same timéere was an attempt to get somewhat more
representative findings by conducting a qualitative survey in addition to the two conducted

interviews with a farmer and his advisor.

3.5.3 Summary of research quality

As Wil son (2010) poi retlsi aobute,, fi[té ]alfsoor nae etdess tt
other words, reliability and validity are closely related and have to be present to achieve high
research quality. The quality of the conducted research can be summarized with that it supports
both reliability and validity to some extent, and risks of bias are to a degree reduced, such as
through data triangulation and involvement of two thesis supervisors and other researchers
related to Competent Farmer project through various research steps. Howeverrtie ov
research quality is not optimal. Research results cannot be generalized to a wider population,

but represent experiences and practofeme part of the population thatist least important.

3.6 Ethical reflections

The conducted research considesthical aspects throughout the research. All individual
participants in the conducted study were informed about the nature of the research and
implications of taking part. Interview and observation participants were fully briefed about the
conducted reseeh and Competent Farmer project both through and besides a consent form that
was signed prior data collection. Survey respondents were briefed througjhtegether with

the survey request. Anonymity has been in focus from the beginning of the resealct,
participants have been protected throughout the research regarding personal data. All

participation in the study has been voluntary.

The conducted research has been reported to Norwegian Centre for Research Data (NSD)
regarding research and priyadpproved NSD form and information note about the research

projectcan be reviewed iAppendix DandAppendix Erespectively.
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4 Results and analysis

This chapter presents and analyses results from two interviews and a survey conducted with
informants fronNorth and South Trgndelag in Norway. The interview results are based on data
gathered from one dairy cattle farmer and his building advisor in South Trgndelag. Interview

data presented covers often two perspectives on oneitdpic e f ar mer 6sr Gasn.d t |
Moreover, the interview data explains interv
experiences related to other farmers and other advisors they interact with. The survey results

are based on data gathered from 57 dairy cattle farmendyiimg 35 farmers from North

Trgndelag and 22 farmers from South Trgndelag. Most of the survey respondents are between

30 and 50 years old, and have operated at their current farms mostly 3 to 10 years or over 20
years. Moreover, 32 respondents operliaeaon their farm, 21 respondents operate together

with family members and 4 respondents operatmoperation with other farmers.

Both interviews and the survey were conduc:
presented in this chapter hauseen traslated to Englishinterview extractshave been
number ed st ar tandagoteafrom th& sutvay aespbndehts in this chapter are
marked with identif c at i on n u mb & 0w to 5% (totablmouatespdnflehts in the

survey) in order b distinguishresponses pdarmer.

Results and analysis are structured based on ten categateménged from the collected data
acress intervews and the survefee Section 3.4), and involvE) small ideas and innovations,
2) big ideas and innovamns, 3) @velopment of ideas throughteraction with advisors, 4)
information seeking and learninfrough advisory services, 5Shformation seeking and
learning through social networks, 6)dividual information seeking and learning, 7egerve
buildings and innovation, 8)outines in the cowshed) economy and funding and 10)

government regulationgach category is reviewed separately.

4.1 Small ideas and innovations

According to the interview with the advisonany farmers are creative and hawany fun
ideas, andmany small ideas and experiments on the farms are initiated by the farmers
themselvesThe advisor explains how several farmers experimented in the cowshed against

received advice from the advisor:
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fiWe have several who have implemented milkabgts in old cowsheds with booths. How do

we manage that? (.2) Ehm(..) | have told €& t
makes it work (.3) So | have some examples with those who have ehm(..) implemented a milking
robot and simply unleaskecows| é ](Extract 1)

According to he advisorfarmers aralsoquite innovative in the sense that they have to find

smart solutions that do not cost a lot of money. He tells how one farmer buittokiw

concentrated feed silos by himself:

fThey come pwith all kinds of things. Ehm(..) there was one who(..), he could not afford new
concentrated feed silos, but he bought two oil containers from an offshore company that went
bankrupt(..) Ehm, so he welded them to concentrated feed silos. Put on festisama up.

[ € Ehm(..) because they have a welding machine, and they have some ideas about how it is
supposed to work. And(..) while it can be innovative, inse and use something that costs a
thousand Norwegian kronef. € Jinstead of ehm(..) 120.00that it would cost for two

silos[ éqd(Extract 2)

Farmers seem to be creative also in the sense that they use resources available on the farm. The

advisor explains how farmers build their cowsheds:

i [ él]have a number of farmers that build whole cowishalmost by own forest and
everything[ é Cut everything themselves. Use many years to cut tifnb&rAnd then they

build walls and roof and the whole package. use enormously lond tidng§hey are very good

at this the farmers. It is incredible whaiety can manage out of so lit{{@aughg)o (Extract 3)

The dairy cattle farmer interviewed has forestry work on his farm, and he explains that forestry

is something he does occasionally, instead of doing nothing. HeiStatesd o t hat occ a:
becausé do not use it for myself now. Now | have soil heater, so | do not use any wood (.2) so

| sell the wood € You do not have any hourly payment for it, it is just instead of lying on the

couch, so you can as well produce wdoc ] (Bxtract 4)

Furthermorethe farmer explains that he usgsne ofthe wood to get organic material in the
soi l o n h ithey afe @rocessed and seht to wood cargo and paper factories as well
yes. It resulted in a lot of lumber out of it. The stubs | milled them and mirettie soil to get

some organicalso. ( Extract 5)

The survey, responded by 57 farmers, also revealed interesting insights. Thirty respondents
state that they have applied new knowledge and learning in their farming. One example involves
intensification and experimentation [1]Jil nt ensi fi ed the operation

vari et i es . Anather esample invehe® farming strategy [40]Si mp |l i f i cat i
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wor ki ng meThareisalsb foaysyod modernization and use of new tools in farmin
especially related to new machinery and harvestingfij8.i g ger niklcihR enreesvoe d
machined é] o0, i Ma@@érni zed par,t[2R]:AcSfi gtnhd i c@awd h add i
and efficiency i mpr,dl2]efinNeon tb iogf atehbaidymgadatddi Snoe r y o
modi fications and rational [8@fiNew eegagampdiendg

harvesting of grassbo

Resultsshowthat a range of farmers implement small improvements and experimentation on

their farms related to differentaects of the farming.

4.2 Big ideas and innovations

According to both dairy cattle farmer and the building advisor interviewed, there is a range of
big changes on the farmBhe farmer interviewed in the process of building a new cowshed

on his farm, ad has built a new landscape on his farmekdglainsthe changedil have taken
initiative to build a new cowshed hgreé Based on the resources | have here now. The way it
IS now [..] it was before Christmas | created 120 acres of land. This only | hipkl am

proud that | managed it. Made a new landscagExtract 6)

Furthermore, in addition to a ndandscape andlauilding, there will be implemented a robotic
milking systemin the cowshedThe farmer explains that robotic milking might incretise
productivity: AiThey say that if you change from manual milking to a robotic milking system,
the productivity amount of milk increases probably with 20 percent. This is because a robot

takes the milk from a cow when she wgn#sd (Extract 7)

The farmerfurther reflects upon the expected changes ahead on hisréated to new
knowledge and learningi[ € Jt is difficult to imagine how the production, it will be a
significant difference compared to how | operate now, both related to planting, agronomic
aspects and production in the cowshed, and it will not be to recognize, so the knowledge

increase is importarft é ](Extract 8)

The advisor interviewed also reflects upon the implementation of automatic milking system on
t he far mer 6s f alenantation bfdobsaalsing mom this Eerspectivalt is
interesting regarding [the farmer]. Who goes from ordinary cowshed with booths (.2) to fully
automatic milking robot ehnm(..) and full package [i.e. loose housiBg]there is a lot of
innovation n the picture[ é And around the production(Extract 9)
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According to the survey responses, 19 farms have implemented a robotic milking system at

their farm, while 38 do not have a milking robot in the cowshed.

The interview with the advisor also revedlan innovative idea that the interviewed farmer had,

but which did not worlout in the end:

fiWe have been into ehm(..) enerfjyé He [the farmer] has a big forest property. He has
access to a lot affood[ € &nd we are then into what is called biofuehm(..)wood heating
construction. Ehm(..) to warm houses, the cowshed, maybe other single properties also. So we
had a process of investigating the opportunities with & The reason it did not work out was

that his farm is near a quite big sawmil2).and they have already wood heating..((laughs)).

So there was a quitgrongcompetitorin the neighbourhood é {Extract 10)

There seem to be big ideas on farms, which if acted upon will be costly. However, in this case,
the farmer considered to act updhe idea and clearly investigated the opportunity.

Unfortunatelythe idea could not be pursuedadune to astrong competitive actor nearby.

The conducted survey gave also interesting insights into big changes on other farms in
Trondelag. 19 farmers spically informed about that they have increased their production
involving milking quota, amount of animals on the farm or farm size. Farmers that increased
their milking quota had a signi fFiomH2000Ni ncr e a
quota to430000] € ] o, Dpublddmitk préductioro , [ ldcBedsed thié quota with 100

tonso [ ldc&dsed milk quota with 70% without significant increase of number ofbcows

[ 2 1 Boughtfmilk quota and increased milk production with almost ®&Q% ]:[AZ 26 ]
Significant increase in milk productiorf 5 0Bxtenddd production from 80000r&sof milk

to 130000 litre§ €] 0, Ekténdell prodiction X6, [ IBciedsed pridduction. Increase

> 100%0 .

Some of the farmers that increased amount of dnima on t he f Bxtendedstieat e :
cowshed from 32 cows to 60 caws [ Getw]from 18 yearly cows to 25 yearly cowan

an increase to 40 yearly cows in2@017 | ncrease in the amount of
much as many farmers had iaity.

Another interesting insight from the survey about big changes involved that many farmers have

had changes in their production of products or started to produce new products. New types of
products that far mer s ha\é]Sadoarare¢ mthto vadedyp r o d u c
[ 7 ]Chickeim house , [ Br&dlce icel cream and beer, [ 1 4 Wood helating
constructioni heating of houses warm water in the operational house [R2] 7Gjain
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productioro |, [ 1 9Started viith eheep Started with apple production Started beer
productioro, [ 2 4 $tartedwwith dairy products |, [ Ne® types df graib , [ Sekp i
wool/leathef é hew concentrated fe¢gdéqd , [ S3amdd graimiproduction, [Sefed: A
with farm food like sale of meatairy products and beér, [ VBo6d heatinigonstructiom .

Moreover, six farmers informed in the survey about that they changed their production from
regular to ecological type, and one farmer tells that he is considering to pursue on a new idea:
[ 5 Me ha¥e thoughts about building a cheese factary

Some farmers informeith the surveyabout that they have built a brand new cowshed on the
farm, while other farmers have modified existing cowsheds. Modification of existing cowsheds
i nc | u dReconsjudiidgn of existing buildings, [ 2 Oektendefl theécpwshed for loose
housing ,  [Bilk Jpon the cowshed and si®$38]: fiExtended the current cowshed with

a new section for young animal$44]: iReconstructed the whole operational building .]

Extended with a [milking]@bo, [50]: AiReconstruction from booths to loose houéing

Big ideas and innovations vary to some extent across the different farms. There are many

changes on the farms, and farmers seems to be quite cregaveimg innovabn on farms

4.3 Development of ideas through interaction
with advisors

The interviews with the farmer and the advisor revealed an interesting insight into how
innovative ideas develop between théma.previously explainedhe farmer interviewed is in

the process of building a new cowshed, and the advisor tells the story about how it all began:

i [ & [the farmer] wanted help because (..) it was talk aloittingas a dairy cattle farmer

[ é the cowshed was too dldé $o he wanted help. So | thoughbabthe case and we started

the building process| € Ho we will start thgphysicalbuilding process of a new cowshed in
the springod (Extract 11)

Moreover, the advisor points out that various ideas develop differently from farm to farm. An
example with aather farmer involves a technique that the advisor uses when he tries to

convince him to consider one idea instead of another:

i [ élhad a quite challenging discussion with one about how to build a type of cqwshed
without feed bunf é hnd | did not likethe idea, because it constrains further cowshed
extension later(..) But he was stubborn about that it should cost aAod then it was for me
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to try to juggle the solution, that | had in my head (..) over to him, without directly saysw it
you hae to kind of hint. You have to say yees(..) and kind of put the words in hisiméuth
Think if you do this like this and this(..) Yees(..) Well, if I think twice(..) and then I got him kind
of to support a new idea. After a couple of hau(Extract 12)

Furthermoreaccording tathe advisorthe discussion of building ideas begin 50% from the

farmers and 50% from himsel€@ss cases he has experienced.

Regarding the experience of the interviewed farmer and development of the idea about building

a new cowhed, the farmer has worked closely with biéding advisor through the planning

process. The farmer explains that he already had an idea about what he wanted to build, and
according to the farmer, thedvisor made the plan and drancowshed based onrfane r 6 s
guidelines through many advisory sessions. S
| wanted a modern cowshed that could be operhtedne person andias economic enough

for the operation related to the current state of the farm. Besides this you could say he

[the advisor] formed the substance thairbposed in the cowshed solutioiExtract 13

However, the farmer makes clear that duringtthiéding plan sessions with the advisor, small
changes were made to the building drawing nireey saw that things were missing or after

discussions about what would be a better solution regarding different aspects of the building.

Development of ideakappen closely between the farmers and advisors. The details are

properly discussed, and bgihrts seem to be quite active in the development.

4.4  Information seeking and learning through
advisory services

Farmers often seek new infoation and learning through Tides advi sory ser Vvi CE
interviewed explains that he asks for advice in sitma where he is going to do something

unusual on the farm, because his knowledge alone is not enough in thosé[casgghere |

am going to do something besides the ordinary like building a new cowshed my
competence is not sufficient, so theréd guidance ¢Extract 14

Similarly, survey respondents often ask for advice when they experience problems on their
farm. Some responses include general help needed, while other include problems regarding
speci fi c whanspeoklems §pgedrlandlilain 6t have good enough

ito , [ 14 dages of jfroblends, [ 184l &éded help [ Srétdgic chdices or in case of
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concreteproblem® , [ [Aniénil} Hedith problemé , [ Qudslions alfout feed, breeding,
economy |, [ Refardiry exXiension of buildinghallenges with daily operatian, [ 16] :

fiSince | am new in the agricultural context, there are questions about a lot oftthings[ir8 2] : A
cases of problems with milampling .

Moreover, a range of survey respondents seem ttoaskivice regarding big decisions on the
farm. Res pon slaskforiadvigeavhen encrefe robtemsfarise, or in cases where

| stand in front of a crossroad with big economic or structwahsequenceso , Whén] : A
base decisions have to beoncluded extension/closuke , [ I8 &ages of Ifig investments.
Problems in the cowshed, [ Bulld]ng invéstments, [ 2 planning iof building
constructions, loose housing and robotic milkihged , [ I8 eagdes of building extensions

or important strategical and economic decisions

The most popular topic that survey respondents ask advice about is animal feeding, which was
mentioned by 20 farmers. Other topics that farmeksaalvice abouinclude breeding, milk
production, development andprovement of farming and the farm, operation strategies,
economy, purchase and sale of animals, health, and not least future opportunities on the farm

involving futureoriented planning and further development.

Regarding the initiative to get advidae farmer interviewed explains that the initiative to get
advice in relation to a new caled came from a project in Tine He ex plThd n s :
initiative regarding the advisory service in current case was initiated by Tine because they had
a project fora couple of years agsomethindike 6 f u-b ur e nt e dr sdmathing éhat 6
kicked me and made me call the advisory service in this régd&xtract 15

Other farmers, based on survey results, have different opinions regarding the initiative for
advisory. 41 dairy cattle farmers feel that they are the ones who take most initiative for advisory,

while 16 farmers feel that advisors are the ones who take most initiative.

Survey respondents were asked whether they have been in contact with agdwshdsides
advisors from TineResults show that 40 farmers have been in contact with advisors besides
Tineregarding their farm, while 17 have not. The moshewmn advisory actor besides Tiise

Norsk Landbruksradgiving, which 17 farmers inform about insinerey. Other actors that
farmers have received advice from include Felleskjgpet, Forsgksringen, Landbrukstjenester,
Nortura, Allskog, local authorities on environment and agriculture, advisors from banks, animal

doctor, coach and slaughterhouse. The mpoptilar advisory topics relateéd received advice
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besides Tinenclude building advisory, economy, accounting and advisory on planting. Other
topics are animal feeding, breeding, animal health, fertilizer planning, plant production,

investments in agridture and environment and cultivation of soil.

Farmers seek for new information and learning thhobgth Tiné s advi sory ser\
advisors from other institutions. The initiative for advice on behalf of farmers seems to be
related mostly to experieng@roblems, lack of specific knowledge and when big decisions are

to be made.

4.5 Information seeking and learning through
social networks

Another channel for information seeking and learning is social networks. One example is so
cal | e dmilkng crblest, wfarmarsegather to discuss robotiglking systems and

related issues. However, advisors are also often present at the gatherings. The advisor
interviewed tell about t he g a ttheyrytomakesthesei t h i
milking robot circles Ehm(..and they are specifically about animal feedifgcause the

milking robot is very much about feedirighm(..) sofeed advisors join the gatherings often

[ éd (rdE1

According to the building advisor, Facebook is another chansetl by farmers as a
communication platform in between them. The advisor himself is not active on Facebook, but

ot her advisors, such as feeding advisors, ar
guestions. An example of a Facebaphup is abat robotic milking machines, where farmers
discuss them and folloop on each otherds use. The f ar me

member of any Facebodajoups.

The survey with farmers revealed that 18 farmers use Facgoogs to get additional aaa,
and social media in general is commonly used by 20 farmers to get new knowledge and

inspiration for their own farming.

According to the advisor interviewed, all farmers are also members of producing cooperatives
that exist in each municipality in Noay. Sich producing cooperativesse to invite advisors

to the gatherings. The advisor explains:
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[ é] these rhunicipalities have (..) aflilk producers havetheir producing cooperatiye

that gather mayb@nce in a month and talk about cowsheds andirigeahd such things, and

the cooperatives use to hire us [advisors] to have such representations of what we work with.
Or talk about what is currently new now [in agriculture] (Extract 173

Similarly, the farmer interviewed tells about a usual gatherings producing cooperative:

fThe milk producers have a team in Soknedal producing cooperative and we have something
that is called "cowcoffe€ once in a month or every second month where we gather and discuss

[ é J(Extract 19

Producing cooperativesaschannel mentioned by 2 farmers in the survey. However, 32 farmers
informed about that they attend to village gatherings to get additional advice, and 28 farmers
specifically responded that village gatherings are used to gather new knowledge andanspirati

for their operation on the farm.

Moreover, according to the advisor, neighbourhood talk is one of the most active channels for
information seeking and learning. The advisor explains the progEssducers in between.

One mentions that something has paped, and the other starts to ask questions ahoties

And then they have a common understanding of what is good or bad [fanetated]. o
(Extract 19)

According to the survey, neighbourhood talk is a common channel used by farmers. 40 farmers
say hat they use their neighbour as an alternative channel for advice regarding their farm, and
33 farmers say that their neighbour is also used for new knowledge gathering and for farming

inspiration.

Social networks play an important part among farmers. fdétworks are used to seek new
information and learning, get additional advice and gather inspiration for own farming. Some
social networks are digital, while others involve faodace gatherings. Advisors take often

part in some of the networks.

4.6 Individual information seeking and learning

Information seeking and learning appears also on individual basis, besides advisory service and
social networks. The farmer interviewed uses to read physical magazines, which he is

subscribed to, in order to contirusly get new information. He explair§: é | am a fan of
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something tangible, so magazines for examphat agriculture magazinBorsk landbruk og

bedre gardsdrift and those are a great resourdextract 20.

The farmeiintervieweduses Internet for fiormation seeking as well, but pagsased formats

is what he prefer mostly.he farmer explains that a lot of the literature he reads is for possible
future use, and several jour nailismage lkewiso und t
that | readthe literature in advance, so maybe two years later, oh yes | have read that, so | can

find back to it in cases | need foé JTine has journals online. Various research that is
published, so | think thisisfiie. ( Extract 21)

Hence, the farmer seems &ad much about things that might be relevant in the future, and is
not necessarily an issue before he starts to read about it. He cofififms:s , | feel it |
way yes. (Extract 22. Moreover, the farmer is continuously interested to learn rhferetates:

Al am al ways interested t ¢(Extta@23y n new things,

Based on the survey results with dairy cattle farmers, 4 farmers responded that their information
gathering is mostly ractive, meaning that they gather new infolmatto solve a specific
problem after the problem has appeared, while 11 farmers responded that their information
gathering is mostly practive, meaning that they gather new information for possible future
use, before problems appear. Moreover, 42 farnesponded that they gather new information
actively in both ways. The division of farmers betweengutive and reactive information
gathering may be understood as that farmers try to prepare for or prevent future challenges that

can appear.

Regarding dier used channels for individual information seeking and learning, some survey
respondents pointed out Internet/websites, Pinterest and YouTube. Regarding channels used
specifically for individual knowledge gathering and inspiration for the farming, poneents

mentioned web search, while almost everyone mentioned magazines or journals.

Seeking for new information and learning seem to happen not least individually, where many
farmers gather new information paatively for future use, besides-aetively. Agricultural
magazines and journals seem to be a great source for inspiration for almost all respondents,

besides simple web search.
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4.7 Preserved buildings and innovation

An interesting insight from the interviews with the farmer and advisor is reggvdesgrved
buildings on the farm. Morspecially it is not even only buildings, but the whole farm yard
that is often preserveds earlier explained, the farmer is in a process of building a new
cowshed besides the current one, because the currens&vaThe farmer explainshe

difficulty of having preserved buildings

A [ édrlier, people thought that it was the buildingemselvethat were preserved é But

it is not like this anymore. It is the farm yafdé $o everything you see from Rgremn now

is preserved, so | have to build the new cowshed in a way that will not view it from the other
way|[ € Yesitisdifficud ( Extract 24

Thefarmercannot modify the architecture of thristing preserved cowshed, and the cowshed

is used up as Bvestock space. The farmer explains that since it cannot be used as a cowshed
any more, he has to figure out how to use it further, such as for example renting it out, because
as long as it is placed on the farm, it is an expense. Not least, it isrtieF f@no is responsible

for maintenance of the preserved building on the farm. However, the fiaafiorens abouthat

it is possible to apply for specific funded projects related to livestock in preserved
buildingsfi [ €l Fan apply for special projects ti¢re is something for the animals regarding
ordinary maintenancéecause it is preserved. Such as the foéf i is very bad [old] é %o
directorate for cultural heritagean probably come with some krorjeré but yet there is a

large own fe@® (Extract 5)

Furthermore, the positioning and the look of the new cowshed depends on the preserved
buildings, since the whole farm yard is preserved.fatraer explains the challengg: é there

are a lot of difficulties regarding the positionifigé it is planned ® have a grey colour [on

the new cowshed], becauiseannot be red because it cannot compete with existing buildings
hereo (Extract 26

According to the farmer, preserved buildings and old history have both advantages and

disadvantages with relation tenovation and changes on the farm:

i [ if you Jiew innovation regarding agricultural development, it is a big challeihge

hopeless to achieve good innovation and development of the farm like it is there, but at the
same time if you view it from #férent perspective such as development of the farm as a
working place, it may give other opportunities such as for example with green care and such
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things in preserved building structuie.é $o it is how one chooses to view i& Very nice

living space but economic and regarding agricultural development it is a big challenge.

(Extract 27

The survey results showed that most of the r
are a couple of hundred years old, while others are several hurednedoyd and even up to a
couple of thousand years old. However, only 6 farmers, that answered the survey, have
preserved buildings on their farm. Such buildings are both cowsheds and other types of
buildings. None of the 6 respondents mentioned directly ehallenges regarding having a
preserved building on their farm. It does not necessarily mean that there are no challenges in
having a preserved building on the farm, but it might mean that it is not one of the biggest
challenges related to innovationdachanges on the farms.

4.8 Routines in the cowshed

There are special routines in the cowshed on the farms. The advisor interviewed describes how

theroboticmilking system works in the cowshed:

A [ éThe cow decides when she wants to be m{lkédFo she stad in front of the box and
wonders if sheshould go inside or nofThe incentive to go inside]isoncentrated feed é ]

They get a little piece of sugarinthgre¢ And aft erwards, there are
they have been there befor@extract 2§.

However, ows are very much based on routines. The advisor tells a story about what happened

when routines in a cowshed were changed:

AThey [cows] ar e |[vé&lhave dxgedencds acase wheraivieihad éogurn
around the milking robot2) so one had tgoinside the box with the robot from another side.
Total chaos Nobody [cows] understood anything ((Laughi). Had to start to teach them
again. They could not understandExtract 29

According to the advisor, it is very costly toattge the routines in the cowshed, especially

related to implementation of robotic milking system and loose housing:

Ailf you change a routine in a cowshed(..) th
that it is thebehaviouryou loose money 080 you cannot change anything. You have to leave
it as 1t is [é] So when you go from booths t

this is a huge improvement, but often in this situatyon, have to expect behawuiachallenges
and have to kindf build themupagain ( Extract 30)

Furthermoresimilar challengesccurwhen a farmer increases tmemberof cows The advisor

explains the hierahy related challenges
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il [ éoften in a situationyou add anotheanimal flock] € &nd they are goingp decide who

is the strongest. So they have a fight the first week]| Y&g he hierarchy have to be decided.

So there is a lot of fight in therg. € When the pattern is decided, it is decided. Some are
lowest, other highest. If one dies, another tadkesplace, and after a while a new one comes.
(Extract 31)

Hence, routines in a cowshé&la challenge with relation to changes in the farm, and the
challenge involves both the environment on the farm among cows, confusion and monetary
aspectsThe surveywith farmers did not inform about theutines in the cowshed and the

challenges, but it does not mean that the challenges are not present on their farm as well.

4.9 Economy and funding

Economyis also agreat challenge in farmingdccording to the advisomterviewed, the

capacity to innovate on the farnssrestricted byeconomic issues. He explains:

fiRestricted in kroner and orér3) | mean, you know, agriculture is restricted when it comes

to investment in capital. (..) they [farmers] do not have gdtmt@ance] € [t is certain, if you

are going to invest in something innovative on the farm, you need capital, and farmers do not
have it in these regard. é ¢verything cost money. (.2) So this is wdfeenstops the farmer.

He cannot affordid ( Et82) r a c

The farmer interviewed also views the econamthe farmingas a challenge:

Al élt i s somewhat difficult. I mean, as | ong
being a farmer, men when you start to take loans and keep up with theiirnadteconomy.

It happens now when | am taking the step and start to invest so the margins are small (.2)
because now | am going tople the production when | am done with the new cowshed, and

then it is almost possible to get the saakary that | hae bday, so it is like, you plan 30 years

forward in time and it is not possible to get one extra krofiextract 33

According to the conducted survey, 23 farmers view their economy as a challenge regarding
changes on the farm. When asked what chalkefgeners experience during changes on the

far m, many farmers i ncl ude dheenost difficaltythingis t hei
uncertainty in future econornay, [CBallengedm change is that investments come before

return, and with it the compang under pressure in a period of time , Tolk€ep the i

budget related to building extensions, improve profitability in the daily operation. [ 3 4] :

fiHeavy workload and uncertainty of economny. [ Uitfle] econofic freedom, [ 42] :
AEconomic: uncertaity with future conditiorss , [ ¥ hdveenodigh economy to finalize
initiativeso , [ Bigydr and bigger ddb |, [ 5qoidiity, it tdkes long time from cost

47



increase to the income regarding extended produsction Mor eover , accordi n
even more farmer$ 34 individualsi state that they view economy as a factor that directly

hinders development of new ideas.

According to the interview with the farmer, it is possible tbsgdsidies, but it is not noh. He
statesfiYes but it is so litte when the projects are big.é [nnovation Norway gives 1 million
in direct support, but the project now has passedillion. Itis only 10 percemd. ( Ext r act 3.

Survey respondents were also asked about funding for projects on their farms, anghesults

that 39 farmers have applied for or already received funding, while 18 farmers state that they
have not applied for or received any funding for projects at their farms. Projects that farmers
want(ed) to get funded are mostly related to buildings eriatm, cowshed modifications and
implementation of robotic milking systems. Funding institutions that farmers have applied to

or received funding from include mostly Innovation Norway, which was mentioned by 20
farmers, but also local banks and local adties. One farmer, who has not applied for or
received any funding state the cBeculse ieiege he
nonsense. And the costs with operation plans and other things get unnecessarily expensive

Economyis clearlya chalenging factor related to changes on the farms, and many farmers have
applied for and received fundirigr big projects on their farms, even though several farmers

view the funding as limited.

4.10 Government regulations

The interviews with théarmer and adwor involvedinteresting reflections about the role of
government regulations in the context of changes on the farms. The advisor interviewed tells
aboutthe changedilk quota increase in context of governmental regulations:

il é When Listhaug wamiiniger of agriculture(..) she changed the regulation for haauch

milk you could produce as one produderé the rules were that as single producer, you could
produce max 450 tons milk (..) in a year. That was the quota you haduwtax But then Sylvi
((minister of agriculture)) came into the picture, and changes the rules (..) she changed it to
900 tons (Extract 35)

According to the advisorhe changed quota made farmers think bigger:

i [ étlmade farmers think different. Bigger. And when farmerg stathink bigger, we see
less value in the [existing] buildingk é they become simply too small. And it is certain, the
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more cows you have the more young animals you have. Begeitmentyou have, and it is

also related (..) to the production basetis called house. Yes([2)¢ ] ¢ ( Extract 36)
Regarding the changedilk production quota from thperspectiveof the farmer interviewed,
heexplains il € When | boughhere there was 71 tons in milking quota, but now | have 196

tons[ € how | have tdriple almost the production per booth space compared to what was
previouslyo (Extract 37) When askeavhy he says he has to dplie explainsfiWell, it isthe

production capacity | havend you would like to make it up to it (.2) the capacity (.1)ithie

you have ( E x t). Hawever, whén asked whether or not this has to do with getting best

profit out Yeef. it, he says: A

Furthermore, a new regulation states that all cowsheds have to implement loose housing of
cows, and many farmers are thshe process of implementing it. The advisor inforfiées,
we are in the process of changing this now.

all cows are going over to loose housing in 20@xtract 39.

According to the survey, sevetarmers point out that government is one of the factors that
contribute to appearance of new thinking and new ideas onléaeh When asked what the
drivers are to new thinking and ideas, several farmers involved government regulations in their
response [ fhdrease Bf the quota, [ 2 7] [Néws lequidethéntsForfiexample
Losdriftskravet 202f.oose housingd , [ N&widleascofne from theocietyaround uslike
agricultural policieg €4, [ Putdréscendiio forbehaviourin the market for ouproducts

and political decisions .

Governmental regulations clearly have an impact on the farms. Besides regulation changes that
have to be implemented by all farmers, such as loose hotlsgngitcome is thdarmers think
bigger and act accordinglgwch as with increased milking quota that is not a requirement
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5 Discussion

This chapter reflects upon previously presented results and analysis in light of existing literature
and other researchersé findings a@alhasis.AlEs s ame
chapter is structured basedtbasix aspectfrom the study questions, which alieectly related

to the research questioh) types of ideas and movations present on farms, 2) sources of new

ideas, 3) development of new ideas, épesinvolvedin the innovation process, Shstacles

to innovdion on farms and 6)rdvers to innovation on farms. Each aspect is discussed

separatelyn the following sukchapters.

5.1 Types of ideas and innovations present on
farms

Findings from the conducteresearch show that there are many different new ideas and
innovations present on Norwegian farms. Many farnaeejuite creative and motivated to
improve their farming processand further develop their far(®ection 4.1 & 4.2)Most of the

new ideas aralready realized into innovations, while few are still idead potential new
innovations (prototypespome ideas and innovations are small and cost lithide wthers are

big and costly.

Ideas expressed by farmers and innovation in use on faritiie conducted studgan be
categorized based on product and process innovafooduct innovationswhich are related

to additional entrepreneurial activity besides dairymiag, involve rare potato varieties,
chickens, ice cream, beer, grain, sheep, eappbduction, wool and leather, new types of
concentrated feed, new milk types, saléaoifood including meat and dairy produdisrestry
and woodheating constructionfor biofuel In addition, one farmer has an idea about starting
with cheese produicin (Section4.2).

Technological product innovations are also presendng findings in the conducted study
There are robotic milking systems, bigger or renewed machines and other tools and equipment
Many farmers modernize their farms by implementingv meachinery in the production
process, which often also results in incraassumber ofcows ancamount ofmilk production

guota(Section 4.1 & 4.2) Findings about technological innovations are partly in line with the
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study carried out by Hansen (201®ho investigated innovation diffusion and high adoption

of robot milking systems on farms in Norway.

Regarding process innovation, farmers improve their farming through simplification of working
methods, rationalization and intensification of produc{iection 4.1) Farmers experiment

based on new knowledge and learning. Process aspects are closely related to technological
product innovations and the new machinery that contribute to new production methods. These
aspects are in line with Lapple et.al. 129 and their research in Ireland, where innovation
involved innovation adoption, acquisition of knowledge and continuous innovation, such as
renewed machinery. Itis also in line with research carried out in Australia by McKenzie (2013),
where farmers caed out independent testing and trialling on their farms, and thus, learned

from the experimentation in order to improve farming and solve problems.

Moreover, there are ideas on smart solutions that farmers try to realize for less costs, such as
selFmace low-cost concentrated feed silos that one farmer i§8dttion 4.1) Other ideas

involve using resources available on the farm to reduce costs, such as building own cowsheds
out of forest on the farn{Section 4.). There are also building related mod#iions on the

farms. Some build brand new cowsheds, while others modify existing leemesers further
develop their farm, expand farming area and create new landSmsqi®n 4.2 According to
McKenzie (2013) and research in Australia, farmers alsesigd their farms. This is partly in

line with modifications of the farms found in conducted research, but which are not directly
related to redesign based on experimentation, which was found in research carried out by
McKenzie (2013).

According to Knickéet.al (2009), innovation in the context of farming goes beyond technology
and involves strategy, marketing, organization, management and design. Results from the
conducted research shows exactly the aspeey®nd technological innovation, such as
stratgic andoperationalincluding processes and produdWoreover, according to van der

Veen (2010), farmers are both adopting new technologies and inventions and adapting to
existing innovations and changes. Findings in the conducted research show batimamfopt

new technologies and inventions on farms (i.e. concentrated feed silos and ideas about starting
with cheese production, which is new to the farm) and adaption of existing innovations and

changes (i.e. implementation of milking robots on the farm).
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Findings in the conducted research are also partly in line with research done by van der Veen
(2010) regarding that innovative farming is mostly concerned with increase of production and
quality enhancement. Moreover, similarities are found based on rthavative farming
involves crops, animals, growing conditions, implements (i.e. machinery, equipment) and

management practices.

5.2 Sources of new ideas

There are a range of sources of new ideas ontiarel. Even though it is hard to know where
exactly idea come from, there are still sources that contribute to various ef&auison 4.4,

4.5, 4.6 & 4.10) They include first of all, farmers themselves, involving farch@éven
experimentation and ideatipmvhich is related taiserdriven innovationconcept(Franke,
2013. There is a lot of individual information seeking, learning and inspiration present, and
related sources involve physical magazines and journals that many farmers subscribe to,
Internet and web search, which almost all farmers use, anad3indémd YouTube, which was
mentioned by one farmégSection 4.6) Based on results, few farmers state that they seek
information reactively (to solve a problem), and more farmers state that they seek new
information preactively (for probable future useyhile most of the farmers state that they seek
information both waygSection 4.6) This means that farmers seek information more pro
actively to get inspired and to be prepared, thaacterely to solve appeared problems. The
findings are similar to mearch findings in Australia, carried out by McKenzie (2013), where
farmers were very much dependent on themselves and individuahctiwe information

seeking.

Tineds advisory service and other advisory s
new ideagSection 4.4) All farmers in the conducted research receive advice at least from
Tineds advisors, where all kinds of ideas ar
Hansen (2014), farmers that gericedcarvteimprave i c e t
their problem solving abilities, which further improved their financial performance. He further

states that farmers become more-active, based on the knowledge they have and acquire
(Hansen, 2014).

Third source of new ideas isgernment and governmental regulati¢@ection 4.1Q)Farmers

are not only required to think different and make changes on the farms, but regumhesjponmes
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farmers to think bigger based on opportunities that derive from reguldt@tsion 4.10Q)
There is lack of existing research that outlines same findings about the governmental

regulations as a source to new ideas on{asral.

Furthermore, social networks is also a source of new ideas used to seek new information,
learning and inspiration both diglly and faceto-face (Section 4.5) Among social networks
sources are robotic milking circles between farmers, where advisor often are present, Facebook
groups of farmers, where some advisors also are available, producing cooperatives in each
municipalty in Norway, who also use to invite advisors, village gatherings batfemers
andneighbourhoodalk used to gather information, share advice and get inspirédection

4.5). According to McKenzie (2013), farmers in Australia use their social nesnawlsources

as well, involving participation in farmer groups.

As pointed out by World Bank (2007), the environment plays an important role regarding
innovation, and this is visible through the sources of new ideas present elevatiiBection

4.4, 4.5 4.6 & 4.10) Moreover, according to Astad (2014), innovation is a social process
involving interaction and learning between several actors, and depends highly on knowledge
transfer between both internal and external actors in the network, which isthrfedings in

the conducted research.

5.3 Development of new ideas

Results in the conducted research show interesting insights about how ideas develop through

i nteraction with advi s @@ecton4.3&tdmWhen farenésbuildd vi s o
a rew cowshed, farmers and advisors meet to pldrdescuss changes. Thiegve close contact

and have several advisory sessions both on the farm and through virtual technology in order to
finalize the planning, drawings and discussions. Farmers seem t@hagea of what they

want to build, and take contact with advisors to discuss the ideas and further develop them.

Quite often, farmers contact advisors when they are going to do something unusual on their
farm (i.e. building a new cowshed), because tregk Irelevant knowledge, or when big
decisions are to be made, that have significant economic or structural outcomes. Experienced
problems that farmers need help with is also often a motivation for seeking advice from advisors
(Section 4.4)
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According to he advisor interviewed, he uses a specific technique in development of ideas in

his advisory sessiondhe puts new or changed ideas in the
farmer to think reflect upon aspects of new ideas or change his mind abouhatea® not

good from adyvi(Sdonds8)Hgneeritsspems likd tiveedvisor tries to make

the farmers think themselves and propose new ideas themselves, even though many proposals

originally seem to come from the advisor.

Existing literature lacks research contribution on how ideas develop, not only between farmers
and advisors, but also involving farmers in general. Thus, there is no research that can either

support or deny findings from the conducted research.

5.4 Actorsinvolved in the innovation process

Findings in the conducted study inform abm&nydifferentactors involved in the innovation

processson farmlevel (See chapter 4and they are expressedHigure 2.

Advisory services

i.e. Tine, Norsk
Landbruksradgiving,
Felleskjgpet Agri,
Forsgksringen,
Landbrukstjenester,
Nortura, Allskog

Funding
institutions:

i.e. Innovation
Norway, Banks

Other services

i.e. animal doctors,
coaches,
slaughterhouses

Norwegia
dairy cattle
farmers

Government Social networks:

i.e. local authorities _i.e. family,
on environment and neighbours, other
agriculture farmers

Figure 2: Actors involved irthe innovation processes on farms

Besides Tinebdbs advisory service, many f ar me
Landbruksradgiving, Felleskjgpet Agri, Forsgksringen, Landbrukstjenester, Nortura and

Allskog. Most popular topics for advice are r@dto buildingeconomy, accounting and advice

54



about plants. Moreover, farmers are also in contact with local authorities on environment and
agriculture, advisors from banks, animal doctors, coaches and slaughter{@actem 4.4)

Innovation Norway is @other actor actively involved in the process regarding fun@egtion

4.9), in addition to the government (Section 4.1@pst of the projects that farmers apply

funding for seem to be related to buildings on the farms. As earlier mentioned regandoes so

of new ideas, actors i n f anrtheénosadion process,anld n et \

include family, neighbors amather farmergSection 4.5).

Partly similar actors can be found based on reflections by Kjglseth and Pettersen (2012), where
actors involved in the whole network are research institutions, suppliers of technology and
equipment, advisory services, subject specialists, primary producers and customers. The
various actors have different types of knowledge that are shared betweeriKjwlseth &
Pettersen, 2012). Moreover, Streete (2014) also confirms advisory services and alternative
channels as involved actors that groups of farmers seek to new knowledge from during the

process.

The findings are again partly in line with the rasban Australia by McKenzie (2013), where
advisors and other farmers take part in the innovation process oflefamMoreover, as
pointed out by McKenzie (2013), innovation is not only a result of research, but also a result
based on creation of knovdge and exchange of knowledge through interaction witlerot
actors i n f aAssteted lsy Fagerleetg (2009) Kisns (which involve farms that are
owned by the farmers) do not innovate in isolation, but based on interaction with the

environmentThis is strongly supported in the conducted research.

5,5 Obstacles to innovation on farms

Results from the conducting research show that preserved buildings on the farms may hinder
innovation, even though only few farmers informed about preserved buildinggioriarm

and only one farmer elaborated on the challenges of having preserved byi#otien 4.7)
Preserved buildings may be an obstacle to innovation, because the architecture of the building
cannot be modified. If the preserved building is a ¢®elsand it is usedouas a livestock, there

is achallenge. The farmer is also the one responsible for maintaining the preserved buildings
on the farm. However, it is possible to get funding for livestock specific projects, but not much.
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Any modificationsto the farm have to fit the preserved building (i.e. buildialpurs place of

new buildings)Section 4.7)

Routines in the cowshed is another obstacle to innovation on th¢Saation 4.8) Cows are

based on routines, and if something changes ircdieshed, cows need time to adapt to the
new changes, which makes confusion among cows and affect farming, productivity and
economy. Moreover, if amount of the cows are increased, it may also make some challenges,
because there is a hierarchy among cows. ddwshed can be damaged, because cows will
most certainly fight. Hence, routines in a cowshed seem to be a challenge with relation to
changes on the farms, and the challenge involves both the environment on the farm among

cows, longer adaption to changexl monetary aspediSection 4.8)

An obstacle to innovation on farfavel is also economyfor most of the farmers in the
conducted researdsection 4.9) As pointed out by the advisor interviewed, the capacity to
innovate is very much restricted by eomic issues, and economical issues is what most often
stops the farmer to pursue on big ideas and changes. However, many farmers have applied for
and received funding for big projects on their farms, but it does not seem to be enough help,

because it istdl expensive to implement big innovations, even with the fund8ertion 4.9)

The findings on economic issues are in line with the study made by van der Veen (2010), who
states that it iseasier to adopt simple innovations that require little cagitad labour
investment, than adopting complex innovations that require heavy capital and labour. Famers
in the conducted study innovate both big and sif@dkction 4.1 & 4.2)but economy is an

obstacle.

Unlike the findings in the conducted research, adgogrtb World Bank (2007), main aspects

that may hinder innovation are attitudes and practices of actors involved in the process and
weak or lack of interaction between actors, which may hinder important knowledge transfer for
innovation. It does not necesgy mean that these are not obstacles to innovation on Norwegian
farms, but it may be that it is not what research informants clearly reflect upon and consider as

a hinder to innovation from their perspective.

Moreover, according to Lapple et.al. (2014 was found that farmer age had a negative effect
on innovation, because older farmers invest less in innovations due to a shorter time horizon,

while younger farmers are more rtkers. Conducted research findings do not involve direct
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study of farme age related to innovation, and it is hence unknown whether age is an obstacle

to innovation on Norwegian farms.

Streete (2014), in his research on needs and challenges between farmers and advisors point out
that some aspects of advisory service seeretolt hal | engi ng from far mer
of the challenges involve skills and capacity of advisory that do not cover all topics needed to
provide specialized expertise to farmers, and an indication point at competition between
advisors that result ibarriers, which make farmers seek for advice through other channels.
Results in the conducted research did not involve significantly negative aspects of advisory
services and advisory was not viewed as an obstacle to innovatidher a driver (Section

4.4). Reason for this could be that advisory services do not hinder innovation for informants in
the study or t hat It i's not significant en

perspective.

5.6 Drivers to innovation on farms

Based on the results froconducted research, good economy is clearly one of the factors that
drive innovation activities on the farms. Bad capital is often what stops farmers from pursuing
with new ideas and innovations, because of the ¢Bstdion 4.9)Similar findings are ginted
out by Kjglseth and Pettersen (2012), where one of the most important motivations for
innovation is assumed to be beneficial personal economy. Similarly, accordifgpie et. al.

(2014), access to credit had a positive effect on innovation imrésearch.

Funding seems also to be a driver to some eXxg&attion 4.9) Many farmers search for and
receive funding to fund big projects on the farms. However, as pointed out by several farmers,
even though projects are big, the funding is still tediand makes it costly anyways, but it
helps to some extefBection 4.9)Kjglseth and Pettersen (2012) confirm that project funding,
mostly from Innovation Norway, has contributed to innovation through funding of big projects

on farms.

Governmental ragations seem also to be the drivers to innovation, according to farmers
(Section 4.1Q) Governmental regulations are drivers especially to building activities,
modification of buildings and milk quota increase on farBesides regulation changes that
hawe to be implemented by all farmers, such as loose housing, many farmers seem to think

bigger and act accordingly. Thus, government have an impact on the farms, both direct and
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indirect (Section 4.1Q) These findings are in line with Melberg (2003), whotestthat
governmental funding opportunities seem to play the role as a driver for creation and further

development of farms.

Involvementn Ti nedés advi sory service and adrive sory
innovation on farms. This is shownpesially regarding big decisions, problems and lack of
specific knowledge on farms that make farmers approach advisors to make decisions and pursue
on innovative ideas and big changes on the f¢8estion 4.4)The same role seem to also be
played by soal networks to some extent, involving mostly other farmers, in addition to
advisors, who are often i nvo(Seckod4.5)Theresaltay o f
are in line with Melberg (2003), where advisory, family and support from otherdila play

the role as drivers to innovation. The results @so in line with Straete (200%vhere Tine is

seen as an innovation driver and the most important actor in the national system of innovation
in Norway. The findings are also in line with Kjatlse& Pettersen (2012), where it is stated

that knowledge and knowledge exchange between actors is seen as an important factor closely

related to innovation.

Not least, farmers themselves are drivers to innovation on their own farms. This is shown
especidly through individual information seeking and gaotive behaviourin addition to re
active(Section 4.6)Many farmers are creatiand have new ideas, experimantl seem to be

quite motivated in their own farmg (Section 4.1, 4.2 & 4.6This is in lire withvan der Veen

et. al. (2010), where the reasons for change in agriculture are related not only to external factors,
but also internal, such as personal incentives for change, which are more significant than
external. The results about the farmerslagers are also in line with Hansen (2015), where
results showed that to successfully adopt and implement robotic milking systems, farmers need
to be motivated, practive and have ability to adapt to new technology specific to their needs.
Similar findings are informed by Melberg (2003), where personal qualities, such as belief in an
entrepreneurial idea and belief in successful outcomes, are drivers of entrepreneurial activities.
It is also pointed out that farmers that establish new entrepreneundiesxtre motivated by

a more interesting daily life on the farm (Melberg, 2003).

According to McKenzie (2013), there are seven strategies that help farmers in Australia to
innovate on their farms: observing signals from the landscape, independenttegtinglling,
property redesign, increasing system flexibility, paying for independent advice, participating in

farmer groups and actively seeking information. Hence, the seven aspects seem to play the role
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as drivers to innovation, where advisory, farrgeoups and active information seeking is in
line with results from conducted research regarding drivers to inno&aeantion 4.4, 4.5 &
4.6).

Moreover, Lapple et. al. (2014) found also farm size, marriage and completed agricultural
education to be drers to innovation, which was not the case in the conducted study. Education,
farm size and marriage were not directly studied in the conducted research regarding innovation
drivers, and no farmers mentioned the aspects as direct drivers to innovatoss ftot mean

t hat the aspects do not affect farmer soé i

significant point of view of the aspectsdisectdrivers to innovation.
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6 Conclusion

The aim of this researchasto get an insight into the innovatigmocessson dairy cattle
farms, as one part of the bigger system of innovation in Norffe/research question in focus
was How do Norwegian farmers innovate on dairy cattle farms while receiving advice from

Tineds advisory services?

In order to answethe research question, six aspects of the process of innovation were in focus

through sixdeveloped study questions:

1) What types of ideas and innovations occur on farms?
2) Where do new ideas come from?

3) How do new ideas develop?

4) Who are the actors involved the innovation process?
5) What are the obstacles to innovation on farms?

6) What are the drivers to innovation on farms?

The six aspectareimportant components of the innovation processes that has to be explored
in order to get the full picture of innovan processes on fariavel. The exploration of
combination of the six components, from the innovation system perspective onlewiro

have not yet been studied in previous research in Norway and on global basis in the context of
agriculture. Existingiterature has only explored some of the aspects, such as focus on only
obstacles and drivers to innovation or focus on specific innovation types (i.e. technological

innovation) which does not give a full pictucé innovation in agriculture.

According tothe findingsin the conducted research, there are many different ideas and
innovation on Norwegian farm#lany farmers seem to be quite creative and experiment on
their farm. Innovations on the farms include mostly product and process innovation aad relat
to production besides traditional dairy cattle farming (entrepreneurial activities) and the way
they operate on the farm (i.e. n@guipment robotic milking system). Existing research on
innovation in agriculture involvemore focus on technological invations, while farmerbave

ideas about and implement innovations beyond only technology.

New ideasand newthinking on farms come from interaction with advisarsdindividuals in

their social networksnvolving family members, neighbours and other fasn& ar mer s 6
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ideation and innovation is also based on their own initiative, through Internet searches, journals
and magazine§&sovernment plays also an important role by making many farmers think bigger
and more creative through changes in regulationsgdéesequirements that farmers have to

follow.

Development of new idedasss ¢l osely related to Tineds adyv
often in contact with regarding their daily farming. Farmers ask for advastly when they
experience problems th#tey have little knowledge about and whéey need to make big

decisions that will make a significant economic or structural impact on the Hence

advisors play an important role in the development of new ideas on the farms.

Innovation processes anhe f arms i nvolve many different
services, farmers adirectly in contact withother advisory services, family, neighbours and
farmer in social networks, local authorities on environment and agriculture, furedatigd

acbors, such as Innovation Norway and banks, and other services, such as animal doctors,

coaches and slaughterhouses.

There are several bgtacles to innovatioron farmlevel. Preserved buildings hinder
reconstruction and modifications of the farm and ardlydse maintain. Routines in the
cowshed limit modifications and changes of the cowshed, and any changes have an impact on
animal environment, longer adaption to new routines and monetary aspects of the farming. Bad
economyand little funding is a factohat most often stops the farmer from pursuing on big

ideas and make big changes on the farm.

There are severdrivers to innovatioron farmlevel. Good economy make farmers pursue on

big ideas and changes. Available funding from Innovation Norway aniddanks contributes

to some extent to f ar mer s dnnaatierpwjetis omafarmds. t o r
Governmental regulations drives innovation on farm through not only requirements that farmers
have to follow, but also through changes in regoies that make farmers think bigger, such as

i ncrease of sadviskry sgruce tiractly cdntribue®to innovation on farms by
being a close partner i n f &oteast, @rtnerd adeecalsd | o n
drivers of their innov@on on farms through their creativity, peativebehaviourand farming

motivation.
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This research hasplored and gathered important insights albbatr we gi an f ar mer s 0
of innovationon farmlevel. However,some findings are quite detailed, wdibthers are more

general. Some are supported by marfgrmants while other are supported by few. Finally,

some findings are in line with findings from similar previous research, while others have not

been explored in existing literature on innovatioNierwegian)agriculture.

Existing literature could benefit from more research on innovatiagriculture especiallyon
farm-level as part of a great system of innovatidhis research hdscused on the qualitative
aspects of innovation processes @mnfs, but the literature could benefit from a more
guantitative researcin Norway on the same aspecte establish a more representative
understanding of innovation procesdasme r s 6 e X gneépractieeand wigt aspects are

more significant thantbers. Moreover, similar qualitative research can be carried out in other
parts of Norway to establish an understanding of geographical similarities or diffenences
aspects that take part [Nobleabtaexistiggrliteraturedboldn ov at i
benefit from research that zoom into each of the aspects studied riestéschThis way, an

even more detailed understanding can be established about the different aspects, which can
contribute to the overall understanding of innovation on figwal andgive more detailed

implications for improvemestoth on farmlevel and in the overall system of innovation.

To concludeNorwegian farmers seem to be quiteative andnnovative, but they experience

a range of challenges in their daily operasioelated to changes on the farnhs order for
farmers tohave a greater capacity to innovaited successfullyadapt tocurrent anduture
changesthey need to receive more suppdithere should be a greater focus on farmers and
aspects ofheir innovaton processes. Farmers are not least important in the agricglygtam

of innovation in Norway, andgriculturalactorsin the agriculturalsystem of innovatiorn
Norway should focus moren farmers Innovation system actors shouidd solutionsthat
allow bigger changesn farms and givéarmers more opportunities to innovate, by reducing
the challenges and obstactesuccessful innovation processafter all, we are all dependent

on a sustainable agriculture.
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Appendix

Appendix A: Farmer interview guide (semi-structured)

Intervjuguide Bonde
Sparsmal til intervjuguide (semistrukturert intervju):

! Forhold ved produsent & gardsbruket

o Navn:

o Alder:

o Familie:

o Starrelse: Arsverk/antall dyr/areal

0 @konomi i drifta: Hva synes du om gkonomien?

0 Hvor lenge har du drevet denne garden:

o Odel eller kjap:

o Utdanning/bakgrunn:

o Hvorfor gnsket du & satser pa gardsdrift og geiter:
o0 Andre produksjoner pa garden:

! Konkret om radgiver

Hvor mange mgter har du hatt med radgiveren (ca.)?

Hvor lenge har du kjent /jobbet med radgiveren?

Hvilke andre radgivere bruker diTine ; utenom?

Hvordan skiller denne radgiveren (KH) seg fra andre radgivere du har hatt?
| hvilke situasjoner ber du om veiledning?

Hvem tar initiativet til veiledning? du; veileder; pa andre mater?

Hvordan har du opplevd mgtene med radgiveren (kommunikasjon etc.)?
Kunne dutenkt deg at radgiver formidlet kunnskapen pa en annen mate?
Utfordrer radgiver deg? Positiv/negativ effekt?

Foler du at du og radgiver har felles interesser av samarbeidet?

Har du tillit til rAdgiver, forklar?

O OO0 O0OO0OO0OO0o0OO0oOOoOOoOOo

1 Samtalen/mgtet (Interaksjon og kommunikasip

o Hvordan forberedte du deg til mgtet?

0 Hva gnsket du & fa ut av dette konkrete matet?

0 Hvis du gnsket et bekreftelse pa tidligere antagelser du hadde, hvor viktig var
det for deg a fa en endelig bekreftelse pa det du antok pa forhand?

o Hvordan forlgp mgteteg? (Strukturert/planer videre/ansvarsfordeling?)

o Synes du at radgiver var godt forberedt? Hvis nei, hvorfor ikke. Hvis Ja, pa
hvilken mate?

o | hvilken grad fglte du at du hadde innvirkning pa selve veiledningsprosessen?
(hvem satte agendaen?)
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Hvilket utbytte hadde du av veiledningen (for eksempel leerte du noe nytt; eller
anvendte det du ble fortalt i etterkant av mgtet)
Ble dine forventninger til mgtet innfridd? Fikk du diskutert det du gnsket & ta
opp, og er du forngyd med veiledningen/radgivningen kk®fi
Hva bidro du med i samtalen? Nar du ser tilbake, kunne du ha gjort noe
annerledes under mgtene?
Ble du motivert av & snakke med veileder, beskriv?
Har mgtet fart til noen konkrete endringer i drifta?

o For eksempel vil du fglge opp finansieringsplan@melsjett, osv) dere

ble enige om™Mvis nei, hvorfor ikke?

Var noe av det veileder snakket om vanskelig & foiGta&ksempler
Var det noe som du ikke kunne ta opp der og da eller som du for eksempel
tenkte pa i etterkant?
Var dere uenige om noe under gt@tHvis ja, ble det lgst? pa hvilken mate?
Hvis ikke, har det veert noe uenighet mellom deg og veileder etter mgtet?

! Radgivingsprosessen / eksempler

o

o

o

Her leter vi etter 2B historier (konkrete hendelser) som du kan fortelle om, som
du husker spesieltggdt p- 6godt 6 og ovondt o

Gi et eksempel (ikke ngdvendigvis bare for dette mgtet) der du fglte at
veiledningen var vellykket

Gi et eksempel (ikke ngdvendigvis bare dette mgtet)uléslte at veiledningen
ikke var vellykket

{1 Alternative kanaler for radgiving

o

o

Bruker du alternative kanaler for radgivning?

A | sé&fall, hvilke? (i.e. nabobonden, bygdemgter, web, annet )
Hvordan skaffer du deg fagligkunnskap til bruk i den daglige i drifta?
A Navnet péa relevante fagblad; sekemotorer; internettsteder, osv.
Finner du dedu sgker etter
Hvilke kriterier bruke du for & vite at du har nok informasjon?
Hvor ofte gjar du slike sgk?

> > > >

1 Det sosiale nettverket du er en del av

o

1 IKT

o

Ngste opp det sosiale nettverket omkring bonden, i konsentriske sikler fra neere
relasjoner til mer perife;, og be dem (eller oss) tegne en skisse av en slikt sosiale
nettverk

Radgiverens plass i dette nettverket, neert eller fiernere

Hva slags IKT bruker du pa garden og hvordan?

Andre virtuelt forum enn Sarrtéme (IBM), for fiernradgivning

Kune du veerinteressert i & leere om andre typer verktgy til bruk i gardsdriften
eller i kommunikasjon med radgiver og andre som du benytter for & fa nadvendig
informasjon

Er avstand et problem for veiledningen?



o

Hva synes du om fijernradgivning sammenlignet med gardkbgdatt i
betrakting hyppigheten pa mgtene

1 Innovasjon

o
o

(@)

O O O O O

| hvilken grad ser du pa deg selv som en innovativ bokle?for?

Hvor kommer nye ideer fra med hensyn til garden og gardsdriften?

Hva slags type ideer gjelder det? (i.e. om produkter, redskapsesser,

kunnskap)

Gi noen spesifikke eksempler?

Eksempler pa innovasjon pa garden initiert av deg selv?

Eksempler pa innovasjon pa garden initiert av radgiveren?

Hva er de starste endringene som har veert pa garden det siste aret?

Hvor hgy innovasjori@pasitet anser du at garden har (basert pa all driften hittil)?
Hvorfor?
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Appendix B: Advisor interview guide (semi-structured)

Spersmal til intervjuguide (semistrukturert intervju)
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1 Om radgiver

o

O O O0OO0O0o

Navn

Alder

Utdanning / erfaring fra garddzeid

Hvor lenge jobbet som radgiver i Tine

Hvor mange bgnder har du radgitt (ca. tall)

Fortell litt om hvordan Tine radgiving lokalt jobber?

1 Radgiveren

o

0]
o
0]

o
o

Hvordan blir man en radgiver? Hva kreves av utdanning. | hvilken grad
kjenner radgiveren bondeyrket?

Hvordan utvikler du deg faglig som radgiver?

Er det noe du savner med den utdanning og bakgrunnen du har?

Hva er spesielt utfordrende med radgiverrollen? (For eksekjgoal, kanaler
for radgiving, radgiverbesgk, radgiver rollen, alternative kanalerrdda?)
Hvordan oppfatter du din rolle som veileder?

Hva er viktig for & skape en god relasjon med bonden?

1 Kjennskap til bonde fra for

o

(0]
(0]
(0]

o O

Kjenner personen fra far, i sa fall pa hvilken basis, hvordan osv.?

Hvorfor ville bonde benytte seg av denne raddjeaesten?

Hvordan vil du beskrive bonderEhgasjert/motivert/stemningsleie, osv.
Faler du at bonden er aktiv i andre nettverk, dvs. far informasjon fra andre
kanaler?

Faler du at bonden er aktiv i bruk av IKT for & skaffe seg kunnskap?
Skiller denne boneh seg fra andre bagnder du har jobbet med?

1 RA&dgivningsprosessen

O O oo O O OO

o O

Fortell om en gang du fglte at du lykkes med veiledningen

Fortell om en gang du fglte at du ikke lykkes med veiledningen

I hvilke situasjoner etterspgr bonden veiledning?

| hvilke situasjonesynes du bonden har behov for veiledning? Og hva gjer du
da?

Hvordan synes du radgivningen fungerer i2lag

Hva er det som er utfordrende med radgivningen?

Hvordan blir din innsats i radgiverrollen vurdert, i sa fall hvordan?

Hva slags tilbakemelding kae du ha gnsket deg fra
leder/distriktssjef/bonden?

Er du med i et nettverk av andre radgivere?

Hvilke kanaler benyttes til interaksjonen i disse nettverkene?

Benytter du noen ganger fjernradgivning til gruppeveiledning? | s fall
hvordan foregar gruppevedning?

Drafte konsekvensene av geografisk avstand mellom bonde og radgiver?



Fjernradgivning

Hvordan vurdere du hvor godt du har lykkes med veiledningen? Hvilke
kriterier benyttes da. Er du selv forngyd?

Hvordan synes du kommunikasjonen med bond@rFerstar dere hverandres
sprak godt nok?

Hvordan samarbeider dere far og etter mgtet?

Teknologi?

Hva gjar du for & motivere bonden til handlinger eller endringer?

Kurs, mgter, konferanser osv.?

(0]

(@)

© O OO0

Alternative kanaler for radgivning

o

Hvilke alternative kanar brukes utenom radgiving og hvorfdiz.
nabobonden, lokalsamfunnet, web.)

Hvor effektive er alternative kanaler?

Hvor mye kunnskap gir alternative kanaler?

Hvor viktig er radgiver i forhold til slike alternativer (i prosent?)

Hvilke IKT verktgy bruker du og hvordan®nnet enn saméme!

Kunne du veere interessert i a leere om andre typer verktgy?

Vi gir noen eksempler pa Push og pull teknologi for & diskutere muligheter og
begrensninger for bonde og radgiver relasjonen?

E-radgving: Finnes det dokumentasjon/guidelines/Q&A/manualer i
radgivingsprosesser{8om brukes; gis til bonden; er tilgjengelig generelt)

Samarbeid med andre radgivningsaktarer eller andre
0 Har du et eksempel pa samarbeid med andre?

o Hvem samarbeidet du med&r?

o Hvem tok initiativ?

Innovasjon

(0]

o

o

Hva slags typer innovasjon har du sett pa garden til bonden mens du har
veert hans radgiver? (i.e. produkter og redskap, ideer og kunnskap, eller
prosess/drift)

A Gi noen spesifikke eksempler?
Hvordan organiseres radgngen for innovasjon pa garden?
Eksempler pa tilfeller der bonden har veert innovativ pa garden ut fra eget
initiativ?
Eksempler pa tilfeller der bonden har veert innovativ pa garden ut fra
radgivingen?
| hvilken grad ser du pa bonden som innovakivdrfor?
Hvor kommer nye ideer fra med hensyn til gardsdriften?
Hvor hgy innovasjonskapasitet anser du at garden har (basert pa all den
tiden du har brukt som radgiver for bonden)
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Appendix C: Web survey questions to farmers (qualitative)

This is aprint version of the web survey that showssheveyquestions anthestructure The
distributed web version of the survieyolved a specific design amehs stuctured bgubtopics
per page to make the surveserfriendly for respondents.
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Innovasjon pa norske garder

Velkommen til spaeundersekelse om innovasjon pa norske garder,

Sperreundersekelsan er delt inn i 6 ulike temadeler:
1) Relasjon til TINE

2) Forhold ved produsent og gard

3) TINEs radgivingstjenesta

4) Altemnative kanaler for veiledning

5) Innovasjon og nye ideer om gardsdriften

&) Eventuelle oppf@lgingssparsmal

Det tar ca. 15 minutter 4 gjennomfare spemeundersekelsen, og alle innsendte svar blir
anonymisert. Innsendte svar som skal publiseres gjennom masteroppgaven vil ikke vazre
mulig & knytte opp mot enkeltpersoner.

Takk for at du tar denne spareundersekelsen. Din tibakemelding teller!
“Ma fylles ut

Relasjon til TINE

1.
Er du produsent for TINE? *
Marker bare én oval.

() Ja

() Nei Slopp & file ut defte skiemaat,

Forhold ved produsent og gard

2.
Alder *

Adariér bare én oval,

() Under25
() 25-30
() 31-40
() 41-50
() Over &0



3.
Hva slags type utdannelse har du? *

Merk av for alt som passer
[ ] Landbruk
[] Jordbruk

[ | Skogbruk
[ ] Teknologisk

[ ] Andre:

4,
I hvilket fylke driver du gird? *
Markér bare én oval.

() Nord-Trendelag
() Ser-Trendelag

() Andre: N

B.
Hvor lenge har du drevet garden? *
Markér bare dn oval.

() Under3 &
() 3-104r

() 11154
() 16-204r
() Over204r

B,
Driver du girden alene eller sammen med andre? *
Markér bare én oval.

() Hene
3 Med familiemedlemmer
) | samvirke med andre bender

() Andre:

T
Hvor gammel er garden? (antall &r) *

a
Hvor stor er garden? (areal) *

73



74

Er det noen bygg pd girden som er vernet? *
Markér bare én oval.

() Nei
) da

10,
Hvis Ja pd forrige sparsmdl, hvilke typer
bygg er vernet? (i.e. fjesat)

11:
Hva slags dyr er det pa garden? *
Merk av for alt som passer

[ ] Geiter
(] #e
| ] Andre:

12,
Hvor mange dyr er det pd gérden? *
Hvis flera typer dyr er invelvert, oppgi
antallel per type dyr (i.e. antall - type dyr)

13
Hva produseres pa gdrden? *
Merk av for alt som passer

[] Melk
[] et
[ ] wem
[] ved
|:] Andre:

14,
Har du en melkerobot pd garden? *

Markér bare én oval

() Ja
() Nei

TINEs radgivingstjeneste

15.
Hvor mange ridglivere fra TINE har du
vaert | kontakt med siden du startet
girdsdriften? (Ca.) *



18.

17.

18,

19

Hvilke typer ridgivere har du vart | kontakt med siden du startet girdsdriften?

Merk av for alt som passer

[ ] Nekkelrddgiver

[ ] Bygningsradgiver

[ ] Féringsradgiver

[ ] Budsjettradgiver

[ ] Helseradgiver

[ ] Lean radgiver

[ ] Radgiver for strategi og veivalg

[ ] Radgiver for driftsplaniegging

[ ] Radgiver for besetningsstyringssystemer og melkerobot

[] Andre:

Hvor mange radgivere fra TINE erdu i
kontakt med pa ndvarende tidspunkt?
*

Hva slags typer ridgivere er du | kontakt med pa nidvarende tidspunkt? *
Merk av for alt som passer

[ ] Nekkeiradgiver

[ ] Bygningsradgiver

[] Féringsradgiver

(7] Budsjettradgiver

[ ] Heiseradgiver

[] Lean radgiver

[] Radgiver for strategi og veivalg

(] Radgiver for driftsplaniegging

[] Radgiver for besetningsstyringssystemer og melkerobot

D Andre:

| hvilke konkrete situasjoner ettersper du veiledning fra radgivere? *
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20.
Hvem tar storst initiativ til veiledning? *
Markér bare én oval.

(O Jeg
() Radgiver
() Andre;

21.
Hvordan blir du utfordret av radgiver | veiledningen? *

Alternative kanaler for veiledning

22.

Har du vaert | kontakt med andre ridgivere utenom TINE? *
Markér bare én oval.

(D Ja
() Nei

23

* Hvis ja pa forrige spersmal, hva slags type ridgiver var det og fra hvilken
institusjon?

(i.e. type radgiver - institusjon)

24.
Hvilke andre kanaler bruker du for & fa velledning? *

Merk av for alt som passer
[ ] Nabobonden

[ ] Bygdemeter

[ ] Facebook-grupper

[ ] Andre:



25.

Hvilke andre kanaler bruker du for & fa ny kunnskap og inspirasjon til
gardsdriften? *

Merk av for alt som passer
[ ] Fagblader

[] web-sak

[7] Sosiale medier

[ ] Nabobonden

[ ] Bygdemater

E] Andre:

26

' Hvilken type kunnskapsinnhenting bruker du mest? *
Markér bare én oval.

() Pro-aktiv: henter inn ny kunnskap for eventuell fremtidig bruk
() Re-aktiv: henter inn ny kunnskap for & lese et problem
() Begge deler

Innovasjon og nye ideer om gardsdriften
27.

Hva slags typer innovasjon har du hatt pa garden fra du startet med driften? *

Merk av for alt som passer

[ ] Produksjon av nye produkter pé garden
[ ] Bruk av nye redskaper pa garden

[ ] Nye driftsprosesser integrert pa gérden
[] Bruk av ny kunnskap/lzering pé garden

[] Andre:

28.
Spesifiser eksempelvis de ulike innovasjonene du har hatt pa garden *

(i.e. type innovasjon - eksempel) (F.eks.: "Nytt produkt - begynt & produsere flis 0g

har et flisfyringsanlegg p& garden."
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29.
Hvilke store endringer har blitt gjort pa gérden fra du startet med girdsdriften?

30.
Hvilke utfordringer opplever du under endringer p4 gérden? *

31.

Hvilke type aktorer tar del i ulike endringer pa garden? Utdyp gjerne med
eksempler. *

32.
Hvor kommer nye ideer fra relatert til melkproduksjon og gardsdriften? Utdyp
gjerne med eksempler pa ideer. *

33.
Hva hindrer videreutvikling av nye Ideer og hvordan? *



34,
Hva stetter videreutvikling av nye ideer og hvordan? *

a5,
Hva setter | gang nytenkning om girdsdriften? Utdyp gjerne med eksempler. *

38,

Har du sekt om eller fitt noe form for finansiering til prosjekter pd garden?
(F.eks. fra Inmovasjon Norge) *

Markér bare én oval.

) Ja
) Mei

.

Hvis ja pa forrige sparsmidl, hva slags finansiering har du sekt om eller fitt og
fra hvilken institusjon?

{i.e. type finansiering/pras|ekt - institusjon)

a8

| hvilken grad ser du pa deg selv som en innovativ bonde? Utdyp gleme med
eksempler. *

Eventuelle oppfelgingsspersmal
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39

" Er det mulig & kontakte deg for eventuelle oppfelgingsspersmal basert pa svar
fra denne sperreundersekelsen? *

Markér bare én oval.

() Ja
() Nel

40.
Hvis Ja, hvilket telefonnr eller e-post adresse kan du bll kontaktet pa?

Drevet av

[ Google Forms



Appendix D: Approved NSD form

This NSD form includes the initial research question, which has been changed during the study.
Collected datarad personal information concerns have not been changed during the study.
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