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Abstract

Biological, cultural and social diversity are etillg required in Organic Agriculture and
important for the resilience of a social-ecologpstem. However there is increasing concern
about organic farms not being in line with the migavalues in general and showing low
agricultural diversity on the farms in particular.

This exploratory study conducted in Upper Austrinvestigated organic farmers’
understanding of diversitincluding biodiversity, social diversity and culdlirdiversity as
well as influencing factors especially on biodivlgrsand agricultural diversification. 12
qualitative interviews with full- and part-time faers engaged in different farming activities
and marketing strategies showed that farmers’ cations with the term diversity are rich
and manifold and encompass planned and associatedivdysity, a sophisticated
understanding of ecological interrelations and egichl functioning based on biodiversity
and an affirmative mindset towards fostering artdl#ishing biodiversity. But also economic
and social aspects are associated and turned outetamportant for the farmers.
Diversification of marketing and purchasers is sasman important risk reducing strategy;
diversity of production however is sometimes diseascritical due to risk of dissipation and
thus loss of quality of products. And social cohtand social diversity, with respect to
farming and in general, were found to be of highugafor the organic farmers. Cultural
aspects however are not linked with diversity, @ligh there are indications that cultural
aspects are nonetheless perceived as not irrelésatite farmers. Overall farmers’ attitudes
and understanding of diversity in the present casesd be classified as in line with the
organic values.

The analysis of influencing factors on several atpef biodiversity showed that personal,
economic and production-technical factors deternaigecultural diversity. Personal interest
and dedication as well as profitability and mankgtturned out to be the most influential
factors on diversity of the farms. It is shown thatial diversity on the farm, direct marketing
and cooperation (e.g. regarding machines and pwogesinfrastructure, what allows
producing economically viable in small scale) areerage points for increasing agricultural
diversity on the farm level and thus should be wered and focused on in attempts to
increase biological and agricultural diversity onganic) farms.

Keywords: diversity, diversification, biodiversitgrganic agriculture, attitudes, perception,
influencing factors



Zusammenfassung

Biologische, aber auch kulturelle und soziale \Aklfsind Grundprinzipien in der
Okologischen Landwirtschaft und essentieller Bedtigih der Resilienz sozio-6kologischer
Systeme. In den zurlckliegenden Jahren gab edgliathsr zunehmende Besorgnis darlber,
dass der Okologische Landbau nicht den Prinzipien Qkologischen Landwirtschaft
entspricht. Dabei wurde auch kritisiert, dass @rigplogisch bewirtschaftete Hofe nur eine
geringe biologische Vielfalt aufweisen.

Die vorliegende Arbeit untersucht das Verstandmia Vielfalt und Biodiversitat aus der
Sicht von Biob&uerinnen und —bauern. Es sollen Stblusselfaktoren ermittelt werden,
welche den Grad der Vielfalt auf den Betrieben ibesen. Dazu wurden qualitative
Interviews mit 12 Voll- und Nebenerwerbsbhiob&dueeinnund -bauern in Oberdsterreich
gefuhrt, die in unterschiedlichen landwirtschaftko Produktionssparten tatig sind und
unterschiedliche Vermarktungsstrategien anwenden.

Es hat sich gezeigt, dass die befragten Biobauemirund -bauern ein umfassendes und
komplexes Verstandnis von Vielfalt aufweisen, wektsich vor allem auf die biologische
Vielfalt bezieht, aber auch 6konomische und sozapekte bertcksichtigt. So ist vor allem
die Diversifizierung der Absatzméarkte und Kundemeeiwichtige Strategie um das
Absatzrisiko zu senken. Vielfalt in der Produktienrd jedoch vor allem aufgrund des
Risikos sich zu verzetteln und einem damit einheegden Qualitatsverlust oft eher kritisch
gesehen. Soziale Vielfalt, sowohl in der Familiel @uf dem Hof als auch in der Gesellschaft
generell, wurde von den Bauern als sehr wichtiydrgehoben. Kulturelle Aspekte werden
mit Vielfalt weniger assoziiert, wenngleich sie Hmicirrelevant zu sein scheint. Im
Wesentlichen spiegelt das Verstandnis von Viellalt befragten Bauerinnen und Bauern die
Prinzipien der Okologischen Landwirtschaft wider.

Produktionstechnische, 6konomische und perstnkaktoren sind ausschlaggebend fir das
Verstandnis und die Praxis von Vielfalt. Neben demstellung und personlichen
Uberzeugung haben sich vor allem die Profitabilit Herstellung von Kleinmengen und die
Absetzbarkeit der Produkte als entscheidende Esiifktoren herausgestellt. Auch die
soziale Vielfalt und die Anzahl beteiligter Mensoh@m Hof sowie Direktvermarktung und
Kooperationen (z.B. die gemeinsame berbetrieblidihgtizung von Maschinen, die
wirtschaftlich rentable Produktion in kleinem Maddst erlaubt) lassen sich als
Schlusselfaktoren fiir hohe biologische und landwiraftliche Vielfalt identifizieren und
sollten daher verstarkt bertcksichtigt und gefdrdearden.

Schliisselworte: Vielfalt, Diversifizierung, Biodingitat, Okologische Landwirtschaft,
Einstellung, Wahrnehmung, Einflussfaktoren



“There never were in the world two opinions alike, more than two hairs or two grains; the
most universal quality is diversity.”

Michel de Montaigné

! http://www.greatest-inspirational-guotes.com/diitsrguotes.html
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1 Introduction and overview

Farms are complex social-ecological systems. Theesiof these systems is affected by biological,
technical and social aspects including the valueskamowledge of farmers, and the interrelations of
the farm system with other systems in the foodrclaaid society (Darnhofer, Fairweather, & Moller,
2010; Noe & Alrge, 2012). Diversity (biological, ltral and social) is an important aspect of, and
contributor to, resilience of social-ecological tgyss (Walker, Holling, Carpenter, & Kinzig, 2004).
However, diversity in agriculture is increasingbst, and also in organic agriculture, where diversi
is ethically required, there is increasing concapout low diversity (Kremen, lles, & Bacon, 2012;
Lindenthal, Verdorfer, & Bartel-Kratochvil, 2007)his Master thesis investigates organic farmers’
perception of diversity and which extrinsic andimgic factors influence agricultural diversificai
and agro-biodiversity. To do so, it employs qu#iia interviews with organic farmers, in which
leverage points are identified, that might helgléwvelop strategies for improving diversity on farms
and in the food system.

Human societies rely on agriculture as a provideiood, feed, fibre and fuel. Agricultural systems
and single farms can be understood as socio-ecalogyystems (Darnhofer, et al., 2010), i.e. systems
where social and ecological subsystems interadtvarere a change in one subsystem influences the
state of another (Gallopin, 1991). Resilience, &alzfity, and transformability of social-ecological
systems (SES) rely upon diversity (Walker, et 2004). Diversity creates redundancy- and response
diversity effects, i.e. a diversity of responsdedent actors in the system have to changes amtksh
which contribute to maintaining the function. Thiss found to be crucial for the adaptability of
ecosystems (in this case diversity of species itarting to the same ecosystem function) (Elmgvist e
al., 2003; Walker, Kinzig, & Langridge, 1999). Thpproach is also applicable to human decisions
and action in SES (Leslie & McCabe, 2013). Thus,ekample, diversity of farming practices might
increase human response diversity to shocks anmayelasocio-political, economic and environmental
conditions. As a consequence we should strive fofodical, social and cultural diversity in
agriculture at multiple spatial and temporal scales

However there is increasing concern that in Eurdye,also in other regions of the world, we are
loosing biological, social and cultural diversity agriculture at an alarming rate. Agricultural
intensification in Middle Europe in the last centuraused a dramatic decline of agro-biodiversity
(Robinson & Sutherland, 2002). This comprises laade diversity and diversity of associated
biodiversity (Benton, Vickery, & Wilson, 2003) a®lvas genetic diversity of crops (Negri, 2005) and
domestic animals (Rischkowsky & Pilling, 2007). @ social side the agricultural restructuring in
Middle Europe in the 20 century dramatically reduced the amount of farnferg. Robinson &
Sutherland (2002)) and led to an increasing anotyyafi actors in conventional mass food markets
and food chains (Feagan, 2007; Renting, MarsderBa&ks, 2003). There is also an increasing
concentration and reduction of suppliers, processand retailers in the European food system
(Dobson, Waterson, & Davies, 2003; McCorriston, 200This reduction of social diversity in
agriculture concurrently reduced also diversity agricultural technology and applied farming
methods and practices, thus also reducing cultlivetsity.

Organic Agriculture is a value-based farming appho@.uttikholt, 2007) and it can be argued that the
Principle of Care ethically requires the build-Upr@silience and thus asks for biological, cultiaat
social diversity. The establishment of a biodivesgstem is even explicitly stated in the Organic
Principles (IFOAM, 2012). Organic agriculture thtakes steps to counteract diversity loss and might
function as a role model for a more diverse andiees agricultural system. However, there is
increasing evidence that many organic farms carbaagtgarded as biologically diverse (Kremen, et
al., 2012) and that there is increasingly lesscsouitural diversity in the organic food systemrtha
previously (Lindenthal, et al., 2007). This raigpgestions about organic farmers’ understandings of
diversity and about the determinants of diversity and among organic farms. Research and
knowledge on this issue is scarce. Kelemen et 2113) showed that organic farmers have a
sophisticated, emotionally rich and holistic untemgling of biodiversity. Laber (2011b) and
Bjorklund et al. (2005) found that economic aspédetge an important influence on biodiversity on
organic farms. However, an encompassing approaeartts the topic is lacking. This study fills this
gap in a twofold way. On the one hand it invesggabrganic farmers’ understanding of diversity. It
examines what farmers associate with the term siiyeand explores their understanding not only of
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biodiversity, but also cultural diversity and sddiaversity in relation to organic agriculture. @me
other hand it identifies influencing factors on @tpiodiversity and agricultural diversification €i.
diversification of production, in other words comdiion of production branches and diversity of
products within a certain branch) to identify leage points for increasing these elements of diyersi
on (organic) farms (influencing factors on sociatl acultural diversity were not investigated due to
time constraints) (Table 1). The focus on just ¢hego aspects results from the fact that farmers
mostly referred to these aspects in the (very opeiidl phase of the interview and these issuesewe
taken up and deepened, leaving no time for soo@lcaltural issues. To accomplish these objectives
qualitative interviews with 12 organic farmers irppér Austria that are engaged in different
production branches like arable farming, animalbanslry, vegetable production and permanent
cropping were conducted and analyzed.

Table 1. Aspects and elements of diversity in agriculture that are covered in this study and the
respective research questions that deal with them

Aspects covered in theAspects for whom
first research question,(key) influencing
that is farmerq factors were|
understanding of diversity identified

Definition in this study

Planned biodiversity Biological elements like crops,
domesticated animals, hedges stc. X X

purposefully introduced by the farmer

Associated biodiversity | Living beings colonizing the agror

ecosystem depending on the X
management and structure
Social diversity \_/ariety of p(_eople (conf:e_rning aspedgts
like age, attitude, ethnicity etc.) in the
agricultural and food system and the X

amount of social relationships and
interactions between these people.

Cultural diversity Structurql diversity in the _fooc
system, i.e. the amount and diversity

among farms, processors, retailers
and other actors in the food chain and
the diversity of practices and methogs X
applied by these actors. This includes
diversity of manufactured products
and of production techniques and
methods applied (including farming

practices)
Agricultural Diversification of production (i.e
Diversification diversity of products within a farming X X

branch and combination of several
production branches)

2 Objectives and research questions

This study is an exploratory case study that ogensmprehensive diversity approach that accounts
for the complexity and interrelatedness of variduslogical, cultural and social elements in an
agricultural system. It explores organic farmersderstanding of diversity based on the theory of
mental concepts (e.g. Margolis & Laurence, 19985t flescribing their mental associations with the
lexical item, their normative evaluation of the cept, and the relation of diversity to other consep
(cf. Fischer & Young, 2007). Farmers’ perceptioristite advantages and disadvantages, driving
forces and constraints of different aspects andhehes of planned biodiversity and agricultural
diversification are explored. This allows us todfiout what determinants rule the biodiversity of
organic farms to identify leverage points for imygrg diversity at the farm, landscape and food rchai
level.



The following research questions guided the resgamcess and were examined in the study:

= RQ 1: What does diversity mean to organic farmers?
= RQ 1.1:What do organic farmers associate with the tenmardity?
= RQ 1.2: What relevance has diversity for organic farmemd ahat attitudes do
farmers hold towards it?

= RQ 2: What influences biodiversity and agricultural dsiéication on organic farms?
= RQ 2.1:What are advantages and disadvantages of diversity
= RQ 2.2:What intrinsic and extrinsic factors influence efisity?

3 Background and conceptual framework

3.1 Organic agriculture and diversity

Organic agriculture is a value-based farming apgrothat is built on the Principles of Health,
Ecology, Fairness and Care (IFOAM, 2012). Diverdityorganic farming is both ethically required
and precondition to its functioning in practice. @@ one hand organic agriculture aims to work in
closed ecological cycles and tries to minimize ek farming inputs (IFOAM, 2012). The
establishment of high (functional) on-farm biodsigy is therefore vital to assure food production,
continued viability and functioning and health betagroecosystem (Altieri, 1999). In practice this
includes a diverse crop rotation, the maintenamoestablishment of wildlife refuge habitats and use
of locally adapted practices, animals and crop®QAM, 2012).

Furthermore the Principle of Care requests acting precautionary manner, thus demanding build-up
of resilience to ensure the long-term functionirigthee system. It thus requires more than just the
necessary functional biodiversity and urges fotdsup of redundancy effects on farm and landscape
level and response diversity in the system throdglersity between farms regarding planned
biodiversity and socio-cultural aspects like mamaget.

Moreover organic farming follows a holistic apprbabat implies the respect for every living being
and attributes an intrinsic value to all creatwesarth. A holistic ethics is characterized'logating
ultimate value in the biotic communityAlrge & Kristensen, 2003, p. 67), an attitudet isgprevalent

in Organic Agriculture as the Principle of Fairnesates that Fairness is characterized by equity,
respect, justice and stewardship of the shareddytdth among people and in their relations to othe
living beings (IFOAM, 2012, p. 10). Thus it requires biodivdysiconservation from an ethical
perspective.

Furthermore organic takes a stance for social dityerThe Principle of Fairness requires social
diversityin an anti-racist and anti-discriminating senseotimer words it requires that other peoples’
attitudes, values and norms and physical and p$ygical characteristics be respected or even
valued. This for example implies to enable disalpedple to take part in daily social life and to
integrate them in society. This stance is analogouke normative concept of diversity in the Sbcia
Sciences that implicates the affirmation and appten of any kind of dissimilarity and distinctrees
(Mecheril & Pl6Rer, 2011). It is no coincidencetth@ovements and approaches like Green Care and
Social Farming are tightly connected with Organgridulture.

From its earliest beginnings the organic movemeag heen characterized by a high diversity of
approaches and interpretations by stakeholderss Thuwide variety of organic practices and
manifestations of organic have developed. However tb the growth of the organic sector (i.e.
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increasing market share of organic products antagjimation of the organic food chain) a need for
standards, regulation and control of practices demmed necessary (Luttikholt, 2007). The aim of
these control measures was to provide consumerigeituanonymous markets and to make organic
farming conceptually and practically clear and teasier to monitor and evaluate.

There is an ongoing debate about the optimal lefrdetail and specificity of standards. The concern
felt about very specific requirements is that thaces a considerable constraint upon the further
development of organic farming and its practicdge TFOAM is well aware that regulations cut both
ways. While stricter standards might help to exel@i@rmers that hardly comply with the standards
and are not in line with the organic principlesgyttare more difficult to monitor and might pose a
challenge especially for farmers in developing d¢deas to enter organic, especially because of lighe
certification costs. Moreover they tend to be pripsiwe and thus impair innovation and development
of organic farming (Luttikholt, 2007). A resiliembanagement strategy within organic needs to be
flexible (Folke et al., 2002), and this is not gblswith restrictive regulations. However, the giog
concern that the IFOAM Organic Principles are cavgned by many practices applied in organic is
indeed justified (De Wit & Verhoog, 2007; Guthma&®04; Lindenthal, et al., 2007). The difference
between organic theory and organic practice hasedaconcerns about the effect of organic on
diversity.

Although acknowledging that the organic idea woidaply functional biodiversity to generate
ecosystem services, Kremen et al. (2012) pointtlmatt many organic farms can not be regarded as
“diversified farming systems” (DE$ This is often caused by the authorization ofidewange and
high ratio of farm-external inputs that can be usedeplace functional biodiversity and thus allow
simplification also of the organic agro-ecosysteifit® organic regulation of the European Union for
example allows purchasing of a significant promortdf feed (up to 50% in the case of herbivores, no
restriction in the case of other animals), limigldsuying-in of organic fertilizer as well as useeaof
wide range of plant protection agents. At any ratexs to be underscored that the organic pringiple
and the build-up of resilience require more thast pstablishment and maintenance of the functional
biodiversity necessary to enable production in edosycles. It requires diversity on and between
farms at several scales (e.g. genetic diversitgrops and domesticated animals, diversity of sgecie
used) and conservation of biodiversity in genesagstablish functional redundancy and to uphold
response diversity (see also chapter 3.2).

Increasing specialization of organic farms with giencrop rotations, decoupling of arable farming
and animal husbandry and use of conventional animdlcrop breeds as well as a decline of socio-
cultural diversity within the organic sector, erglating to diversity of organisations and assdanes,

are critical developments in the organic sectot tizve to be challenged (Lindenthal, et al., 2007)
order to achieve long-term viability of the system.

The consequences of the developing distance betweerethical theory of organic and organic
practice are twofold. First of all it constitutes athical problem. Organic farming practices atesm
contravene the organic values and the resultingcedi resilience and thus impaired sustainability is
problematic and questionable from an ethical paftview. Second, it may also have direct
consequences on the organic farming sector. A gérere between (explicit and implicit) promises of
Organic Agriculture and its realities may have gn#icant negative impact on the image and thus
marketing perspectives of organic products (De WiVerhoog, 2007). Increasing standards in
conventional farming may reduce distinctness ofapig production and consumers’ willingness to
pay higher prices. Moreover organic farmers receignificant financial support e.g. for sound
environmental practices. A loss of credibility nfzgve repercussions on political support.

The organic regulations focus on areas that caryelas operationalized and monitored (Padel,
Rocklinsberg, & Schmid, 2009). Diversity can noheTcomplexity of the issue makes it very difficult
if not impossible to manage it via specific regiaas. It is impossible to determine an adequate or
optimal on-farm biodiversity or agricultural divérsation. The self-regulative capacity of an agro-
ecosystem for example depends on a myriad of elesreamd interrelations and manifold ways to

2 Diversified Farming Systems (DFS) is a farmingaept that builds on utilization of ecosystem sezsiand
thus implies establishment of functional biodivirsit several temporal and spatial scales, thigshiised on a
similar philosophy in this respect like organicrféng.
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achieve it may exist. And you cannot prescribe aogiversity or prohibit farmers to use the same
technique, technology or crop variety to accomptsrersity in the system. This may be the main
reason why specific, legally enforceable regulaionEU directives concerning diversity do not éxis
(Padel, et al., 2009). Instead, diversity is meratvised. Moreover to tackle diversity-related
deficiencies with rigid control mechanisms likeictgr standards for organic certification may erode
resilience (Folke, et al., 2002) and hamper furtthevelopment of the organic system (Luttikholt,
2007).

Diversity on and between farms will always primaridepend on the farmers’ attitudes, values and
knowledge (intrinsic factors) and on extrinsic,.eegonomic, factors, that frame the socio-economic
and cultural conditions that influence farmers diecis regarding diversity. This raises the question
what does diversity mean to organic farmers? Wity do they hold on (biological, social, cultural)
diversity and diversification, and what do they sider appropriate and manageable diversity?

3.2 Resilience and diversity

Resilience is “the capacity of a system to abs@aturbance and reorganize while undergoing change
so as to still retain essentially the same functiructure, identity, and feedbacks” (Walker, let a
2004, p. 2), that means it reflects a systemsitghd cope with change (Folke, 2006).

The concept of resilience, originating from ecology increasingly applied to social-ecological
systems (SES) (Folke, 2006), i.e. systems wherialsmad ecological subsystems interact and change
in one subsystem influences the state in anothesystem (Gallopin, 1991). It is thus applicable to
food and farming systems and even to single fa@srhofer, et al., 2010) The resilience of SES
encompasses a) the absorptive capacity of a systémffer shocks and remain within a given state,
b) the ability of self-organization and c) the caipafor learning and adaption (Carpenter, Walker,
Anderies, & Abel, 2001).

Especially the adaptive capacity of SES is clodaiited with diversity. In biotic systems it is
especially linked up with biodiversity includingespes and genetic diversity (Carpenter, et al.,1200
Loreau, 2000) and heterogeneity of the landscamait® (Peterson, Allen, & Holling, 1998). Genetic
diversity provides a reservoir of variation wittspecies to adapt to changing condition on the long
run (Loreau, 2000). Species diversity in an ec@sysincreases the adaptive capacity of the system
due to response diversity effects, i.e. a diversityesponses to environmental change by different
species contributing to the same ecosystem funatbich is functional redundancy (Elmqvist, et al.,
2003; Walker, et al., 1999). This idea of respatisersity is also applicable to human decisions and
action (Leslie & McCabe, 2013). Thus e.g. divergifyfarming practices increases the response
diversity to changed socio-political, economic nvieonmental conditions.

The ability of self organization describes the ekt which elements of the system are forced by
management and external drivers instead of beinfjogganized within it. Regulations and
institutional and economic constraints are impdrfaators that can hamper the self-organizatioa of
system and thus impair resilience (Carpenter,.eP801; Folke, et al., 2002). With regard to oigan
agriculture for example the controversy about lefailetail of regulations (Luttikholt, 2007) andeth
increasing influence of food retail industry (Limdleal, et al., 2007) come to mind. Scheffer et al.
(2000) highlight that unequally distributed powenang interest groups in social systems is a key
problem for the resilience and adaptive capacitplt. Carpenter et al. (2001) instance coevolved
ecosystem components as prominent example foroegdiized systems. The similarity to closed
local farming cycles built on locally adapted crapsd animals as promoted by organic farming is
evident.
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3.3 Biological, cultural and social diversity
3.3.1 Biological diversity

Biological diversity (or biodiversity) is most conemly (and also in this study) understood as in the
Convention on Biological Diversity where it is dedd as the “variability among living organisms”,
i.e. “the diversity within species, between speaied of ecosystems” (UN, 1992, p. 3).

Biodiversity is dramatically declining worldwide (itaiappah, Naeem, & Agardy, 2005) and farming
is the major contributor to biodiversity loss (B&émd, Green, & Phalan, 2012). A major reason
therefore is the conversion of natural ecosystenieds diverse agricultural ecosystems (Balmford, e
al., 2012). However also biodiversity in the lorigrsling agro-ecosystems of Middle Europe where a
tremendous biological diversity developed is dracadly declining due to agricultural intensificatio
(Robinson & Sutherland, 2002). This comprises laade diversity and diversity of associated
biodiversity (Benton, et al., 2003) as well as gendiversity of crops (Negri, 2005) and domestic
animals (FAO, 2007).

Species diversity in natural ecosystems was foarmktpositively correlated with productivity, bath

the short and in the long term (Loreau, 2000).Ha short term this is due to functional niche
complementarities that increase the use of ressuand thus collective performance is higher than
single performance and selection of extreme tiaites, whereby diversity is only the initial comnalit
and following selection is leading to dominance tibbse species with extreme values and best
performance. In the long-term productivity is higlieie to a buffering effect that reduces temporal
variance of production and a performance enhaneiffigct owing to a higher temporal mean of
production. These ecological principles also seetbet applicable to and for agricultural ecosystems
as many multiple cropping systems have been fooite tmore productive than industrialized farming
systems in terms of land productivity (Francis @P8om Altieri (2002, p. 3)). Moonen & Barberi
(2008) state that increasing diversity in agro-gstems has three positive effects: a) it controls
dominant weed species and prevents invasive spieciegural or semi-natural habitats b) it increase
(agro)ecosystem resilience and stability due toumddncy of species and c) it increases
(agro)ecosystem functioning in terms of processesmagnitude of them, especially in species-poor
systems at a short time scale.

Biodiversity in agro-ecosystems can be subdivided planned and associated biodiversity
(Vandermeer & Perfecto (1995) from Altieri (1999Janned biodiversity is purposefully introduced
by the farmers, in other words the crops and ddoaetd animals, but it might also encompass
elements like hedges or actively introduced berafianimals or microorganisms. Associated
biodiversity in contrast is not actively introducedagro-ecosystems but mediated through planned
biodiversity, i.e. it is those living beings colairig the agro-ecosystem depending on the management
and structure of it. This includes any kind of wadimals and plants emerging and established in
agro-ecosystems including soil organisms, wildifeeds, pests and beneficial animals (as far gs the
are not actively introduced by the farmer) (Altje®99).

A frequently emerging term in science of ecosysteamsl ecosystem services is functional
biodiversity. It refers to the part or elementshaidiversity that provide ecosystem services (Ailtie
1993; Moonen & Barberi, 2008). The term “functiohaerives from the so-called “functional
groups”, i.e. groups of species with similar ecggdblogical and life-history traits (Moonen &
Barberi, 2008). Moonen & Barberi (2008) furtherefituned the topic at hand and subdivided the term
functional biodiversity into bio-functionality i.e. the functional groups of ecosystems, and
functionality of biodiversityi.e. the importance of diversity within a functa group. This clarifying
distinction is relevant and important especiallgaieling sustainability and resilience. While (short
term) provision of ecosystem services relies orsgmee of all functional groups, resilience and
ecosystem stability demands functional redundanuy mesponse diversity, thus diversity within
functional groups. Accordingly in organic agricuttthe aim is not only to establish bio-functiotyali

i.e. the presence of all necessary functional gsaupat is necessary to make it work without externa
inputs, but to establish diversity of species withifunctional group.
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3.3.2 Cultural diversity

Cultural diversity, encompassing “the knowledgeagtices, beliefs, worldviews, values, norms,
identities, livelihoods and social organisationdioman societies” (Pretty et al., 2008, p. 3)|isely
linked to and evolved in interaction with biolodiead biogeographical diversity. They influenceleac
other via mutual feedback and there is growing emig that a lot of our cultural diversity is
threatened by the same drivers as biodiversity fiiM2005; Pretty, et al., 2008). The increasingly
used term bio-cultural diversity does justice tig tlealization of mutual interdependence. Nonetle
for analytical reasons in this study cultural dgigr is treated separately, however the structural
coupling of biological and cultural diversity iken into account.

The terms cultural or socio-cultural diversity a@metimes also used to refer to the diversity of
people along dimensions of race, ethnicity, gendexual orientation, socio-economic status, age,
physical abilities, religious beliefs, political Ieds, or other ideologies. This notion is basedtiog
sociological concept of diversity that encompassEeptance and respect towards “different” people
(Mecheril & PloRer, 2011). This notion of diversityin this study referred to as social diversggd
below).

Cultural diversity as understood in this study enpasses the structural diversity in the food system
i.e. the amount and diversity of farms, process@tsjlers and other actors in the food chain dred t
diversity of practices and methods applied by thesers. This includes diversity of manufactured
products and of production techniques and methiodfu¢ling farming practices). Moreover all other
kinds of cultural expressions and activities aegreed to the subject area of culture.

3.3.3 Social diversity

Social diversity is defined in this study as theiety of people (concerning aspects like age,atét
ethnicity etc.) in the agricultural and food systemd the amount of social relationships and
interactions between these people. This compriseékeone hand the social diversity on a singlefar
that is determined by the amount and distinctnéggople that live and work on the farm and on the
other hand the social diversity within the foodteys as a whole. This involves the amount of and
diversity among farmers, processors and retailedstiaie amount of relationships between the people
in the food system, may it be in form of bargain{egy. direct purchasing of consumers from farmers
or processors like butcheries and bakeries in iaddid buying from grocery stores), cooperatioriphe
or any other kind of relationship. Especially tla¢tdr aspects are difficult to seperate from what i
understood as cultural diversity as these practioesstitute and generate the structure of the food
system what depicts a form of culture. However ftiwis is especially on the (social) relationships
and interactions between actors in the food ch&iatuws considered useful to bring out as it shoteed
have considerable influence.

3.4 (Farmers’) mental concepts of biodiversity

Mental concepts held by individuals can be underdstas complex structures that can encompass
specific terms labeling a certain concept, defam$i of it, prototypical images that represent the
concept, as well as various connotations,“imental associations that relate a concept to atless

and evaluations” (Fischer & Young, 2007, p. 278¢ Inormative and emotional evaluations or
experiences (Fischer & Young, 2007).

In the last years there has been intensified relBeam people’s mental concepts of environmental
issues like nature conservation and biodiversity tuthe realization that public view on the paitaec
issues and participatory approaches with publictigpation are crucial for the success of
environmental policies (Fischer & Young, 2007; UNEEA998). In the case of agro-biodiversity and
farmers the issue is especially relevant as agraisersity developed in interplay with human action
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and is maintained by farmers and the practices #ppyy and many agri-environmental schemes are
voluntary (Soini & Aakkula, 2007).

Research has shown that rural people’s and farmedgrstanding of biodiversity often differs from
scientific notion (Fischer & Young, 2007; HerzonMikk, 2007; Soini & Aakkula, 2007). Farmers
often split the landscape in productive and “witdleas, wherein the former are for production aed th
latter can serve biodiversity conservation requaeta (Soini & Aakkula, 2007). Certain biotic
elements such as weeds and pests are often exdhatiedarmers’ notion of biodiversity (Herzon &
Mikk, 2007; Soini & Aakkula, 2007). Also geneticddiiversity issues are often lacking in farmers’
understanding of biodiversity, which is focusedtbea species and habitat/ecosystem level (Kelemen,
et al., 2013).

Aesthetic and symbolic facets of biodiversity amsl management play an important role in the
perception of biodiversity. Landscape elements Vikadlots or colorful biodiverse meadows have a
positive aesthetic connotation, whereas other elésnef biodiversity (e.g. fields with weeds, late
mown matured meadows, unmown areas) connote amgdoasy farming practices and are not
perceived as valuable (Jurt, 2003; Soini & Aakk@@07). This attitude seems partly to exist also
among organic farmers (Laber, 2011a). Kelemen.gR@L3) showed that organic farmers often have
a sophisticated, emotionally rich and holistic ustEnding of biodiversity that is rooted in theailg
actions. It comprises notions of complexity, eduwilim, and spirituality and attribution of existenc
value.

Most of these studies primarily focus on associdiediversity, i.e. wild animals and plants. What i
rather seldom targeted in already executed stuslipianned biodiversity, i.e. diversity of cropsdan
animals, e.g. amount, genetic diversity and mixufrerops and animals. Farmers’ choices of crops
and animals has major influence on genetic diwelsit also on landscape and habitat diversity, thus
significantly influencing associated diversity gmebvision of ecosystem services. However (organic)
farmers’ attitudes towards it and influencing fastare hardly researched, even in organic farming
were these aspects are fundamental.

In the studies about farmers’ perception of biodiitg (Kelemen, et al., 2013; Laber, 2011a)
especially economic factors and constraints weratioged as important influencing factors on
biodiversity-friendly or -enhancing measures. Agdivese results primarily relate to associated
biodiversity.

Bjorklund et al. (2009) found out that direct mankg (economically) enabled and encouraged
diversity of vegetable production and maintenanckalmorious pasture feeding, thereby maintaining
genetic diversity and landscape elements thatramg the most diverse in that region. A mixture of
market demands, personal interest and farm optimnizaseemed to be the reason for vegetable
farmers’ decisions to diversify. Jurt (2003) foutitht Swiss farmers showed little concern about
developments in breeding of crops and animalsifikeeasing centralization and industrialization and
the related loss of genetic diversity and autonor@hoice of crop species and varieties was mostly
determined by economic considerations, mainly tigh@s and demands of (big) purchasers. Aspects
like yield, resistance, stability, time of harvestd manifold usability have minor relevance. To som
extent also subsidies and other political influentike market regulations are determining. Also
intrinsic factors like risk-taking propensity andriosity turned out to be influential to a certain
degree. The attitude towards second generationrss@ad strongly diverging, also among organic
farmers, between favouring, mostly due to costragvéind rejection because of higher effort and the
argument that breeding progress would be cruagiaidmestic animals the choice of breeds is often
linked to social aspects like affiliation in breegliassociations and tradition, conversion of tivel e
rather seldom. Di Falco & Perrings (2005) found ttrap species diversification is an important +isk
reducing strategy of farmers. Crop genetic diversids the same effect (Di Falco & Chavas, 2006).
Financial assistance for farmers that tries toease income stability thus might erode species and
genetic diversity, e.g. if focused on a few crops.

All these studies are exemplary for revealing thenifiold influences that determine a social-
ecological farming system and the biodiversity with, but a broader and general approach towards
the topic seems lacking, especially also in orgéamming where diversity is ethically required.

Furthermore it is well-recognized that there’'s ghti connection and mutual influence between
biological and cultural diversity (Maffi & Woodley2012). But what is so far widely unknown is
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(organic) farmers’ understanding and attitude talsaspects like social or cultural diversity thatym
have crucial impacts on resilience of SES and odibérsity-related issues.

4 Methods

A qualitative approach, which allows the exploratiof structures of meaning (Hitzler, 2002), was
chosen to conduct this study as the aim was toegatiformation about farmers’ perception of
diversity and to get detailed insight on extrinaind intrinsic influencing factors of biodiversityr o
farms. Twelve qualitative interviews (semi-struedr introduced by a freelisting-task) and a
following in dept case study analysis should allmwcarve out and to comprehend organic farmers’
understandings, attitudes and the complex factditgeincing on-farm diversity.

4.1 Sample selection

Organic farmers were selected in the area of Uppetria as this region has a wide variety of
pedoclimatic features that allows choosing farmshwdifferent environmental preconditions and
production foci. Purposive sampling (Bernard, 20&vBs implemented with the aim to cover the
major production types, i.e. grassland cultivati@amable farming, animal husbandry, vegetable
production, and permanent cropping. Because oissamed strong influence of economic aspects on
on-farm biodiversity, the significance of farmingrfthe household income (full-time or part-time
farming’® ; cf. Kelemen et al. (2013), Laber (2011a), Battér & Gilg (1997)) and marketing type
(direct marketing and disposal to wholesalers retbly; cf. Bjorklund et al. (2009)) were further
selection criteria. In cooperation with Bio Austtipper Austria an e-mail invitation to participatea
research project dealing with diversity in Orgamigriculture was sent to all organic farmers
registered in the database of the regional orgassociation. From the replying farms seven farms
were chosen that differed in the above-mentionddr@. Following these interviews five additional
cases were sought to cover all production types @mdrast emerging hypotheses (cf. theoretical
sampling (Kelle & Kluge, 2010)). To detect thessasathe chain referral method (snowball sampling)
(Bernard, 2011) and searching in the internet veasl uUFarms that volunteered to participate owing to
the circular inquiry were deliberately avoided teyent a major sampling bias by self-selection. Two
biodynamic farms were deliberately chosen (a thorte was in conversion by chance) as in
biodynamic farming there is an even stronger foonsa closed farm cycle. Including animal
husbandry and farm individuality is highlighted dproting e.g. the development of farm varieties).
Also the “social question” (Steiner, 2010; Stei&eBoos, 1941) has always been of major importance
in biodynamic farming, which was hypothesized teéhan effect on social diversity. The affiliation
of the sample farms to the selection criteria isvaiin Table 2, a more detailed description of the
farms can be found in the appendix. Figure 1 shibsapproximate location of the farms in Upper
Austria.

% Full-time farmers are defined according to the taa Ministry of Agriculture as farm families thapend
more than 50% of their working time for farming
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Quelle: www.geoland.at

Figure 1: Approximate location of the sample faim&/pper Austria

4.2 Data collection

At the beginning of each interview a freelistingkgBernard, 2011; Weller & Romney, 1988) was
carried out to find out which aspects of diverdaymers think of and what they associate with the
term diversity. Thereby farmers were asked to nemmte form everything what comes to their mind
regarding diversity. This method is regarded aseextly useful at the beginning of the exploratién o
domains (Weller & Romney, 1988). Terms that arelyearentioned by the respondent can be
interpreted as more “important” or “salient” forethrespective person and aspects mentioned
consecutively are often linked somehow. If terms gentioned by many respondents it indicates a
shared cognitive representation of a cultural phesa (Weller & Romney, 1988).

This data gathering method was followed by an apg&ded interview (semi-narrative) (Bernard,
2000) addressing perception of and attitudes tosvalifferent elements of diversity as well as
practices, influencing factors, advantages anddgisatages thereof. The free list served as a pyimar
guide and was supplemented by an interview guiderim of a mindmap that listed different aspects
of biodiversity found in literature that helped ¢over all aspects relevant for the farms and their
respective production foci (see appendix). All tsphot addressed by the farmers themselves during
the free listing were subsequently approached wgsnly. If relevant and not mentioned by the
farmers themselves the concrete practices wereeséeph Therefore, no formal guide with fixed
questions was applied. However, a formal questigdegfor basic personal and farm data was used
and can be found in the appendix.

The interviews, which took one and a half to twaitso were recorded with a voice recorder and fully
transcribed verbatim for the analysis.
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4.3 Data processing and analysis

The analysis of the freelist was carried out wit8 Excel and MindManager. All terms were allocated
to groups and categories, and a taxonomy was desel(Figure 2). This taxonomy was to a great
extent based on the previously developed taxondmay was also used as an interview guide.
Counting of the number of times a certain topic category was mentioned allowed a semi-
gquantitative analysis, however a statistical ewdnawas not conducted. Nonetheless, this analysis
gave a valuable first insight into, and overviewafjanic farmers’ mental models regarding divgysit
as it allowed frequent and common associations thighiterm diversity to be identified.

The interviews were fully transcribed verbatim awdhlysed according to qualitative content analysis
(Mayring, 2010). The transcripts were coded with tjualitative data analysis software Atlas.ti. The
coding categories were based on the initial rebeajgestions (attitude towards/perception of
diversity, influencing factors, advantages, disadages), as well as the thematic taxonomy developed
from the freelist and the guiding list for the iniews. Such codes based on the taxonomy constitute
for examplemixed croppingfruit treesor semi-natural habitatsAdditionally, a few inductive codes
like marketingwere developed and applied in the initial codiag galient and frequent phenomena,
especially to structure already the broad categbmfluencing factors. Thus, although only to aadim
extent, a mixture of deductive and inductive codumgs used (Miles & Huberman, 1994). In the
following every topic (crop rotation, mixed croppginanimals breeds etc.) was displayed separately,
paraphrased, and the paraphrases allocated teskarch questions (cf. contentual structuring and
deductive category application according to Mayr{210)). All paraphrases allocated to a research
question within an element/aspect of diversity witien further structured and categories developed
(e.g. categories for influencing factors of diversif crop rotation were developed). After the gsi

of the specific topics, similarities, differencasdanteractions between the single themes wereelbok
for and analysed.

4.4 Methodological reflection

This study investigated on the one hand organiméas’ understandings of the very open and broad
term “diversity”, starting from the consideratidmat not only biological diversity, but also soczd
cultural diversity are important factors for estsling a resilient socio-ecological system suclows
food system. This approach brought some insightldbsides biodiversity, which in its many forms is
the prevalent understanding of farmers, also s@eidl economic issues are mentally connected with
diversity. Nonetheless, mostly because of time traimts in a two hour interview, the thematic focus
in the second part of the interview dealing withaial influencing factors on diversity lay mostlg o
biodiversity issues. Moreover, a clear conceptidntie crucial elements and issues especially
regarding social and cultural diversity was onlingd during the analysis. While this is the airmanof
exploratory study, i.e. to detect relevant pattemmd factors by approaching the issue of conceemin
unbiased, open-minded way, without predefined cpthae, it caused an imbalanced data basis
especially concerning farmers’ attitude towardsiadodiversity on the farm and the crucial factors
influencing this aspect. Also the issue of orgdarmers’ farming techniques, their knowledge arel th
development and adoption of new technologies, adtdrs influencing the diversity of farming
practices in an agricultural system, as well asishae of local traditions and culture were notlyea
covered by the interviews. Thus these questionklamt be answered in this study. These issues are
worth and would warrant separate studies for practieasons (e.g. time requirements). Further
deepening these issues is indicated, as they goe czemponents and factors of our food system.

Moreover the breadth of the topic at hand wouldligehave required a much larger sample size of
estimated 25 — 35 interviews to adequately coudaah types and relevant variables in an adequate
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degree. A market producer of fine vegetables (salathatoes etc.), possibly in a greenhouse
production system or the like, was completely migsn this study. Thus, there is a need to further
deepen the issue to get a more comprehensive ¥iandansight into the topic at hand.

Application of the freelisting task turned out ® & bit tricky as farmers, although explicitly regted
to give only notes, mostly ended up in telling &erWhile this gave valuable insight to the mental
concepts of diversity of farmers and revealed dlyeaany of the influencing factors, it made
establishment of a list quite difficult. Often shphrases rather than single terms had to be U$ed.
analysis of the freelist subsequently turned outtetaricky as it was often difficult to condense th
data and to decide to which category a term orgghshould be allocated, often depending on the
exact question to be answered. Nonetheless, althdeiganding in the analysis, the freelisting turned
out to be extremely helpful in the interview prazds allowed the interviewer to get a quick ovewi
of the farmers’ mental concepts of diversity. Sitloetopic to be covered was quite ample, and the
available time limited, the freelisting approaclvakd the interviewer a quick orientation of the
concept.

19



unj 1o} sasioy
LU0ISIaAU0D, Ul €
juswAojdwa

Ja}o WoJlj swodul Jo Junowre uediubis paufagose siawie) awin Led se saAjeswayl paquasam) paljdde uonulep syl 0 Buipiosoe awi [N} g

so|qe1aban Jeak 1xau ‘glegnyJ ‘saluagmens T

X X A%

»()

X T

X

X 014

Hoo 64

X 84

X X /4

X X 94

X X G4

X 4

X e

X zd

X X T

Table 2: Affiliation of farmsto the selection criteria (production type, full-time/part-time farming,

type of marketing)

olwreukp
-oigd

a[esajoym

Bunaxew
108110

sdouo
juauewlad

so|qei1aban

Sjewliuy |lusuewlad

pue|sse.b N
a|qely wJe-

20




5 Results
5.1 Farmers’ associations with and mental concepts
regarding the term diversity

The term diversity deliberately was stretched aodfarther circumscribed in this study to get an as
unbiased insight to farmers’ perception of theésas possible. The freelisting task at the beggnin
the interview thus turned out to be very helpfut the interviewer as it enabled to get a quick
overview and to orient oneself in every respectase. The farmers did not struggle with the very
open initial question“What comes to your mind when you think about dikg?”) and revealed a
variety of nexuses, although some sooner or latgedimore detailed questions. The connotations
partly were very practical and related to theirlydaractices, but often also philosophically and
emotionally rich. The 12 interviewees altogethentimned 139 terms in the free listing task, of whic
the majority were manifestations of diversity (I8nis) (Table 3), but also lots of attributions (50)
(Table 6) and a few practices (11) they linked with term (Figure 2).

Although the question was explicitly concerningetsity, farmers mostly talked about and referred to
biodiversity. Aspects concerning operational diitgrer diversification, understood as diversity of
production and the opposite of specialisation, eeldted aspects like risk spreading, labour issues,
knowledge and organisation were also quite commmeh @ontinuously raised. Biodiversity and
diversification are naturally often very much reldtand both broad categories jointly came up in the
free listing task and the following interviews. fddiversity aspects were mentioned by one thfrd o
the farmers and cultural aspects raised only twerwewees at all (regional food & recipes and
cultural landscape as culture, identity and hegitdigted under attributions)).

Table 3: Number of e ements mentioned by the farmersin the freelisting according to their
allocation to biological, operational, cultural and social diversity

Category mentions
Biological 50
Operational 12
Cultural 8
Social 1
Other 7

Especially at the beginning many farmers notednitedns of biodiversity like “flora and fauna” or
“species richness”. This indicates that many fasmassociate diversity primarily with the term
biodiversity. That reflects findings of Laber (2@)1that Austrian organic farmers are in general
familiar with the terminology, although explicat®eviate from scientific definitions and are often
focused on the species level. This was also trughig particular case, with no one mentioning
habitat/ecosystem diversity or genetic diversityhigir “definitions”.

Apart from statements that refer to biodiversitpgmal, items about crops and attributions to ditsers
were frequently mentioned in the beginning. Earniioned terms are seen as more “important” or
“salient” (Weller & Romney, 1988) and overall fremecy of terms/categories confirms this
presumption.
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biodiversity general 5

18
50 crops
biological planned livestock 7
78 landscape elements 9
manifestations associated "
aspects of diversity operational 12

social

Figure 2: Taxonomy/assignment of the items mendigméhe freelising task to groups; the numbers
show the amount of items attributed to the paréicgroup

5.1.1 Biodiversity

Within the stated elements of diversity (altogethi@iitems) 50 account for biodiversity and therlgbf
regard planned biodiversity, i.e. those elementséas purposefully and deliberately introduce
(Figure 2)(Table 4). All farmers named examplespianned biodiversity on their farms, although two
farmers were more focussing on specific practibas promote and enhance biodiversity. This reflects
and underscores findings of Kelemen et al. (2008) farmers perception of biodiversity is very much
connected with their daily actions and their madagievironment.

Table 4: Number of biological elements mentioned by the farmersin the freelisting according to
their allocation to planned and associated biodiversity and general references to biodiversity

Category Mentions
Biodiversity general 5
Planned biodiversity 34
Associated biodiversity 11

Crops represent the majority of this category Véitm animals, landscape elements and semi-natural
habitats being mentioned less often. An adequate ratation, maintenance of fruit trees and orckard
and old crop varieties were prevalent indicatiofiab{e 5). This reflects the (public) attention tisat
given to these topics. The crop rotation is a ‘$lag” of Organic Agriculture and the very basisaof
functioning organic arable system. Maintenancerohards and conservation of old varieties on the
other hand are important nature conservation isthegswere also taken up by politics in the last
decades with many support programs being estadligiee current discussion about the new EU seed
regulation that is heavily debated also in massianadd by the general public underscores the public

presence of the topic.

Table 5: Most often mentioned elementsin the categories crops, livestock and landscape € ements

including number of mentions

Category crops mentions Category livestock mentiong Category landscape| Mentions
elements

Adequate 5 Several species per 4 (Refugee) habitats 2

crop rotation farm

Fruit trees 4 Old breeds 2 Hedges 2

Old varieties 4 Mixed farm 1 Landscape elements 2

Home garden 2 - Extensive areas 2

22




The finding of previous studies, that farmers, &lsb other non-scientists, have rich mental corscept
about biodiversity (Fischer & Young, 2007; Kelemehal., 2013), proved to be true also in the case
of the interviewed Upper Austrian organic farmérse attributions to biodiversity reflect emotioryall
rich and sophisticated ideas like complexity andernmovenness, symbiosis, self-regulation,
naturalness, health, joy, beauty, heritage and(§éble 6, see also appendix). Diversity is seea as
fundamental principle in nature that keeps thimgkdlance and going.

“Diversity is so to say an ecological necessitycdugse with changing environmental conditions
not adaptable varieties cannot survive, you needsija biological or genetic foundation, or
variation, you can draw on, so it goes o4, 00:02:05)

Diversity is perceived as a natural state, with Anmoften having negative or reducing impact. To
work instead with biodiversity and to allow its"\d#opment is seen as demanding but crucial.

“To recognise diversity and also to work with itchto get oneself into the process, | think this is
the challenge.’(F4, 01:58:42)

“It has to go with nature, as long as the balansekept this is anyway no problem. For example
we have at the moment quite a lot of crows herepofse we have the problem with the fruits that
they peck a lot off the tree, but on the other sigehad problems with the cockchafer grubs the
last years, and the crows get them out. There atenore of them accidentally, the crows are just
where is supply of food. I think nature regulatéiera lot itself.”(F8, 01:01:45)

“l think it's almost a contradiction to say to maain diversity. Because diversity is here anyway,
mostly you maintain the monoculture, there you haveaintain pretty much.(F4, 01:56:48)

Diversity is a different approach to land manageintkat tries to adapt farming to the environment
and its conditions instead of imposing nature oress.

“l think it's a different approach to the whole tig, one says | have an area and what do | do with
it, and the other says | have a field and now Iddehvhat it yields on its own accord and take my
cue from it.” (F4, 00:26:42)

The farmers appreciate the benefits of biodiversitg link it with related concepts like nature’dfse
regulating capacity that is based on biodiversity.

“That beneficals and pests balance each other, angl that is just the diversity that I'm not
completely clean in the crops, meaning zero pdsis,rather still a certain amount of pests,
because only if | have a few pests also beneficesestablish.’(F12, 00:05:30)
“So it levels out time and again, nature adjussit anyway.“(F10, 00:22:45)
They perceive a diverse environment as an indidataa functioning ecosystem, as healthy.
“Diversity... is healthy.”(F7, 00:16:46)
The complexity and interrelatedness of elements #ed resulting difficulty of managing rich
biodiversity in an appropriate way is also percdilsg the farmers.
“l think that we all want to have a bit the feelitfzat we control our surrounding and not that our
surrounding controls us, and from this point | thitis threatening. It's true with knowledge, that

knowledge has major influence on that, if | knoveame extent how things interact, but the truth
is that we actually know the leas(F4, 01:52:54)
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Still it’s not just the ecological value, also smcand ethical values were connected with thisitual
Diversity is perceived more beautiful, especially the landscape scale, but also on a concrete spot
where it is appealing for its liveliness.

“The absence of diversity makes you sad | thitjk4, 00:16:15)

Many farmers give an intrinsic or “existence value’nature and its’ creatures. Many stressed that
space for nature to develop should be given.

“...,that there can be unconditional being on thenfarThat is enrichment. That is an inherent
value per se. That you don’'t have to have utitiyrf every creature.(F4, 01:33:25)

“That you leave a corner for nature, that you domibw down everything but rather just leave a
corner to its’ own devices(F6, 00:05:40)

“Because species diversity means indeed also teatleswhich are naturally present on our fields
and meadows, that these are let livgF11, 00:08:15)

Biodiversity was portrayed and perceived very pesiby all farmers and negative comments about
elements of biodiversity were completely lackintgrigents like weeds and pests were seen as natural
components of an ecosystem and their excessivehaisddamaging appearance is more seen as an
indicator for management failure.

“Also a diversity of associated herbs develops,civtas we all know engaged in organic farming,
are all relevant for something in the soil, eveirygte one has its function, and that's why | don’t
see them as annoying but to the contrary they shewoops-a-daisy, here I've made a mistake,
there I've made a mistake, and nothing else theyTdey repair what men made wrondF10,
00:12:20)

But it has to be pointed out that the personatuakti towards wildlife was not directly addressethie
interviews like for example in the study of Lab201{1a). Thus her finding that some organic farmers
“don’t like” certain wild animals like snakes arltht according to this their attitude towards witglli
can not be rated as generally positive can nobhatered for methodological reasons.

Table 6: Repeatedly mentioned attributions of farmers regarding diversity

Attributions Mentions

Natural 3

Synergy/symbiosis

Self-regulation

positive

Diversion/more fun

3

3
Life/liveliness 2
2

2

2

Joy/delight

5.1.2 Diversification

An aspect commonly mentioned by the farmers wam fdiversification, i.e. the opposite of
specialization in several aspects. Respective sspeened by farmers were diversity of production
and/or several income branches (i.e. not to focuy @n a single product) and diversity of marketing
channels.

One farmer associated more the ecological compoaedtthe negative effects of specialization,
especially loss of biodiversity, with this issuee Heferred both to the loss of genetic diversitgraips
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in modern agriculture as well as the monotony & tAndscape originating from this extreme
specialization, negatively affecting associatedliviersity.

Especially full time farmers mentioned more ecoroimsues, mostly risk spreading and stabilizing
and securing farm income. Specialization is riskyg anakes you dependent on optimal course of
events, e.g. weather conditions, and market sitnafiwo farmers underscored with this respect to
diversify their customers, whereas others stresseapply direct marketing instead of purchasing to
wholesalers. Direct marketing in turn encourages @@cessitates diversifying production. But also
these farmers that stressed economic aspects tautéd be aware of the interconnections especially
between specialization and loss of associated \aosity.

Frequently associated with diversification was dlsorelated aspect of variety of tasks. Although o
farmer with this respect focussed more on the ehgl of maintaining quality and doing well in many
activities, most farmers stressed more the posglile of diversion and mental agility. Diversity of
production was frequently mentioned to be cruaalrhental health. It maintains enjoyment of work
and keeps you mentally open and flexible. It exs@siand broadens the mind.

“Diversity means for me also diversity in thinkirig,] to go by nature and ones’ crops and ones’
ideas, and maintain diversity of thought. Diversgyjust more fun than few and mono and
concentration on one crop or a few. It's varied amork makes much more fun(F9, 00:04:25)

“It starts in the head, you have to, you should pat be interested in things that bring you
economically forward, [...] you have to arrange yauterests so broad and widespread so to say,
that you don't lose delight in what is essentialyfou, let's put it this way. | think this is a cial
point why diversity is important.(F11, 00:06:12)

5.1.3 Social diversity

Assertions regarding social diversity in the fresting task were relatively rare but not absenteFi
farmers mentioned aspects that come under thig;i¢ka rest did not mention social aspects in the
initial exercise. However some aspects turned tgr lduring the interviews and the topic moreover
was explicitly addressed in a specific question.

Several times mentioned in the free listing task diersity of people in general. Farmers advocated
an unprejudiced stance towards people, often iefeto foreigners or asylum seekers and claimed
permitting social diversity in society.

“That you are just open, not only with regard totma but also humans. [...] not to be so
prejudiced towards other people, other culturessor because it is always promptly railed, but
one does not see that you could get so much poshings out of it, that you probably could
approach somebody, such thing&6, 00:06:08)

As in the case of nature, also diversity of peoyds said to be crucial and what makes life intergst

“This would be generally madness if everybody viiessame, here also makes the difference that
everybody is a bit different and that's what makeisteresting, that we are no clones(F2,
00:16:54)

Vegetable and fruit producers that engage seadabalrers mostly referred to internationality of
workers when asked about cultural or social diveraVithin these three farmers valuation differed
between appreciation of multi-culturality of labets as it opens up one’s horizons and a bearish
attitude due to occurred problems with mixed digestaff, in the respective case especially differen
religious affiliation.

Another aspect coming under the topic of on-farraiadodiversity is the amount of children. One
farmer said that for him is very important thates@ generations live and work together on the farm
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Another one said that many organic farmers’ shevkhad four or five children, what she regarded
something special.

“What unique is | think is that there [excursion afganic farmers; S.L.] every family has four,
five children, thus the size and the individuatian prosper again, what was really lost already.”
(F4, 01:37:56)

This is related also to another aspect that wasdioup by a farmer, the trend towards “isolation”
modern farming, meaning the aspect that due to amézation most work on the farm is done solely
by the farmer.

“The reality is more those that the things on anfiaaire set up in a way that one person on his own
can do it. Thus especially the simple tasks bdsicak just automated, and simply also because
there are no people any more on the farm, so masily just done by the farmer. [...] The
individualization in agriculture, well I mean thealation, probably is also not the right way.”
(F7, 00:54:18)

Although many people working on the farm make teimgore complex and demanding regarding
organization and management, this is what makesiifl work pleasant.

“The many people, they make it also complex aghir, this is what makes it somehow also
pleasant. So if you work on all alone, this carodle wearing.”(F7, 01:42:20)

Another young farmer noted that they often havenfiis and wwoofers on the farm that help them
with the work to do. Moreover she said that theedsity of consumers and the contact to all these
different people is what makes work pleasant arzditifeil.

“And then you just have, you meet lots of drollpgle of all stripes, if you go to the market or
simply through direct marketing you have lots aftaot to most diverse people. That is of course
also somehow fun and pleasant and this is what snalse the work pleasant(F9, 00:44:07)

The issue of social contact and relationships tiroat to be very important for many of the
interviewed farmers. Two farmers mentioned thatiatjmeal of all people living and working on the
farm including the seasonal workers was very ingoarfor them. But it also showed up in a greater
openness towards other farmers and the societemergl. Three farmers were engaged in school
projects, regularly welcoming school classes oir flaems to make children more familiar with food
production again. Two farmers also made farm fafgivwpen for the interested general public and
another was active as seminary farmer of Bio Aasffhis openness was based on a strong belief in
the integrity and leading role of organic agrictdtun general and their practices in particulare Th
awareness of the negative effects of our industaahing system and our economic system as a
whole urged them to engage in explanatory work.

Another aspect that is related to the social ditelis the food system that turned out to be very
important for farmers is cooperation. Two farmeesmned cooperation as an important aspect of
diversity in the freelisting task and also manyesthteam up with neighbours. Examples range from
exchange of fodder/straw and manure to allowing ghbsitioning of bee colonies to joint use of
infrastructure and machines.

Although often and most notably taking economicaadage and utility out of these cooperations, e.qg.
in the case of joint use of machines and infrastinecor improved yield through animal manure, it is
not solely an economic relationship. The social gonent, the contact to other farmers, is appretiate
as well.

“What | also find pleasant what we also have donene occasion, [...] that we had an event on

our farm where we cooperated with other farmersas a hiking day, where they sold their
products, such cooperations(F4, 01:41:51)
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And one farmer pointed out that cooperation enalolasipport (bio)diversity.

“A beekeeper has 50 bee colonies at my place, gowksimply cooperating that life can develop
again. To support something with other secto(&3, 00:05:30)

Ribisch (2012) and Darnhofer (2010) showed thatpeoation is a viable adjustment strategy of
organic farmers especially to cope with technolabidevelopment and reduced work force
availability, but it is also perceived as valuatdgprevent the above-mentioned isolation. It mamsta
the social fabric that is considered crucial foowtedge exchange and to cope with change. And
Milestad and Hadatsch (2003) found out that streogjal cohesion among farmers is an important
element of farmers’ ideal farming system. All thdselings underscore the importance of social
contact for organic farmers.

Another prominent statement of many farmers thairesbes an aspect of social diversity is that
diversity between farmers and farms is importawot @esirable.

But it hits an important point | think, namely thiaere should also be diversity among the organic
farmers. Thus not only one direction, [...] but thefso has to be diversity. Just as unique as the
people are, are also the farms, and everybody tsafavourite, or that what he likes to work with,
and | think this is an important factor, the lowevthat you deal with. [...] And this can be sensed
then, in the processing, in the handling. The loway it be the love to the soil, the love to the
apple or to the woolly pig. | think that this igdemed an important value(F4, 01:36:40)

The connotations with social diversity were quiteriable, however there was a consistent basic
principle regarding any social relationship notldeathat was also explicitly addressed by some
farmers: the principle of fairness. It ranges frimnness towards family members via the handling of
workers to fairness within the food chain and glaspects like land grabbing.

“Because Demeter indeed means to me live andviet fheaning that the farmer has to be able to
live, the processor should be able to live and dbesumer should be able to afford i{(F10,
01:49:34)

That agricultural workers do not rake it in is littk generally, | wouldn't want to call it as bad at
all, it is just like that, [...] | can not pay themwite as much as all the others, that is off thedsar
also for me, what | can personally seek, and Ihi® @s well, is that | create living conditionsath
are more liveable on the spot, that is that theyeha decent accommodation, what has actually
always been here is that one of the women coolihdowhole group, that is to say that there is a
warm meal every day and this is in the working twheourse; is of course only possible if the
whole thing has a certain extent, for three, foeople it hurts a bit if one is cooking the whole
morning.” (F11, 01:15:25)

Social diversity, in general but also on the reipedarms, turned out to be an important value and
good for the organic farmers in the study. Whilean not be assessed in this study whether the
importance of social aspects and the social comemnitrdisplayed is specific to organic agriculture it
nonetheless reflects the systemic and holistic vadworganic agriculture that considers social,
technological and cultural aspects of farming. Atnghderscores previous findings (Darnhofer, 2010;
Milestad & Hadatsch, 2003; Ribisch, 2012; SullivigCann, De Young, & Erickson, 1996) that
organic farmers appreciate social contact andioelstiips, to other farmers as well as to consumers,
and that networking is perceived as an importardgtegy by many organic farmers to acquire
knowledge and to cope with change.

That successfully working and living together igraup requires deference to one’s fellows and that
decision making is more demanding and might requinmake compromises and to defer to majority
decisions, all these things raised by the farmetis ngspect to social diversity, are experiencesyev
person makes in social relationships. However tiveciple of fairness that was explicitly addressed
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by some farmers and was found to be importantfalsthe others may constitute the basis and reason
for the successful realization and implementatiba eocially diverse system, one that in turn psofi
everyone involved and makes life and farming mdeagant and satisfying.

5.1.4 Cultural diversity

Cultural diversity aspects were scarce, both in fileelisting task (one farmer mentioned local
traditional food) but also later in the interviewsdso deliberate inquiring didn’t bring to light mg
statements. Some farmers said spontaneously ravi® mental associations with cultural diversity
regarding organic farming, others referred to fagrtraditions in general like mountain pasturing an
the alp culture that however were said not to sricted or valued differently in organic farming.
Several times associated with the term culturakmity was the issue of multiculturalism and
internationality of workers that in this categotina is treated under social diversity and wasealye
described above.

However it was mentioned that many organic farmesald check out different cultures, cultivation
techniques and alternative farming approaches, ylouscould learn a lot from one’s colleagues.
Farmers appreciate the variety of approaches #mbe found within organic farming and see them as
an invaluable stock for development. As alreadyiciaigd above exchange with other farmers is
common and valued and the openness of organic faramel within the organic community is highly
appreciated.

“There are so many different approaches to growamig, well | personally find that very
interesting. [...] there are indeed luminaries, diké to go to the colleagues, | think this is alway
interesting, everybody has tried something, hassdsmmething well or bad or, you indeed can
swap ideas. That is well(F3, 01:16:40)

“When we started we had a look at most differemintg we had a look at conventional and
organic farms, we are out and about somewhere moievery year, [...] and if you come to an
organic farm, there is always openness, that isap you discuss, there are no secret-mongering
about any measures, you discuss [...] how do you,do..] it is just much more open. On the
contrary if you have a look at a conventional faamd explain that you probably also want to
start with apples, then there is by far not theropess present. And you can really see this one-on-
one. [...] [Organic farming] is just a much more operanch, there are so much farmers actually
that | have the feeling want to make progress, [antl from the social this is a significant
difference. At least | have always perceived & ttkat the last years.(F12, 01:02:20)

Organic farming was seen as innovative form of faghhat is further developed decentralized on the
single farms, by farmers that want to further inygr@agriculture. Where conventional farmers were
said to all apply the same single spraying plathefLagerhaus, organic farmers experiment andtry t
find viable solutions for the respective situation.

Kummer (2011) thoroughly investigated organic farsheexperimentation practices finding
experimentation, in whatever form, very common agnéwstrian organic farmers and as valuable
tool for enhancing the resilience of the respectarens. Such a decentralized and locally varying
further development of farming could furthermoreaty increase the adaption of practices and
methods to local conditions and the response diyets changes and shocks in the food system and
thus the resilience of the farming system as a el Barthel, Crumley, & Svedin, 2013).

Related to the issue of different cultures and ni@ples is also the so-called “butchering feast” one
farmers once made were they demonstrated theidgféustrian and Hungarian ways of butchering.
As mentioned above farm feasts were also condusyednother farmer what besides the social
component inherent of course also displays a fdraukbure.
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Another issue that repeatedly came up during ttesirews are organic associations. One farmer said
that he was happy that the small Upper Austriaamitgassociatiokrde & Saatsurvived as a form of
resistance or opposition against Bio Austria.

“Because it's important that Bio Austria indeed Ifethat there are farmers that do not swallow
everything. | think that if Erde & Saat didn't etxithe development of organic agriculture would
have been much more radical towards opening, tosvachventional."(F11, 00:00:55)

Another one said that they will convert to bio-dgma farming and join Demeter because they didn’t
feel supported by Bio Austria in their approach artleavours to operate with alternative plant
protection measures like plant slurry or homeogatiethods.

“And there we realized that at Bio Austria, if yjust request and say I'm interested in this and
that, do you have experience with this, you areveteas if you were bonkers. [...] if you ask for
alternative things and say do you know somethingutifplant] slurry, do you know something

about homeopathy, do you know something about b#&dic preparations, we just never got
support. [Within Demeter] people are much more ofpgrsuch questions.(F9, 00:22:40)

And a third one said that he is member of a grbap planned to establish a hew organic association,
but that is off the table at the moment for orgatianal reasons, mostly labour effort.

So the merging of the plenty initial Austrian orgamassociations that Lindenthal et al. (2007)
mentioned as a negative and observable developseems to be eyed critically meanwhile also by
many organic farmers. The diversity within the aigacommunity seems to make it difficult for Bio
Austria to act to the satisfaction of everybody aedain groups conceivably feel neglected or their
values and interests not advocated adequately.dficess this issue will be crucial to achieve the
initial aim of the joint association to pool forcaisd to represent the interests of all organic éasnm
Austria and advocate their interests. Whether BigstAa will play a crucial role in the further
development of organic farming in Austria will deyleto a great extent in its ability to comprise and
include all organic farmers in their full diversity

5.1.5 Other

Some items and brought up issues from the fregligask could not be classified to the established
categories. One topic thereof which was mentiongdhibee farmers was woodland, especially to
establish mixed forests instead of (spruce) monios. Another said that heating with wood from
the own forest was important for him, an aspecitimyj to diversification of production and self
supply. Other aspects mentioned were diversity edttver and higher soil stability in organic farming
compared to conventional, what was primarily trabadk to chemical (salty) fertilizers (and less to
any kind of diversity in the respective case). @arener pointed out that to use dung (in addition to
slurry) was important for him to bring back orgamatter to the soil what would be advantageous
also for soil organisms.

5.1.6 Practices

Especially two farmers primarily mentioned and refd to specific practices that are related to and
impact diversity. Examples are the (obligatory) raltmment of pesticides, stepwise mowing of
grassland or establishment of nesting aid for alsin®hese practices of course relate to and concern
manifestations of biodiversity, nonetheless it segnappropriate to separately categorize them.
However a significance, correlation or indicatiauld not be found.
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5.1.7 Theoretical perspectives and discussion

Biological diversity is clearly the prevalent issaed connotation of farmers regarding diversityisTh
is no wonder as farmers are primarily concernedvamik with biological elements. Farming is first
and foremost a productive operation in the primprgduction sector and primarily deals with
biodiversity as source and outcome. Farmers seastiiges as producers and this self-conception was
fostered also by agricultural policy in the™6entury (Jurt, 2003). Also the organic farmergtiis
study shared this stance of being producers of &mmtnot (primarily) being landscape maintainers or
conservators of old livestock breeds or rare plamieties. A farm is no zoo or landscape garden in
their perception. However they do not put productidove everything, aiming for maximisation of
yields, and see the interdependencies of produddmh biodiversity. For them these issues are
inextricably linked. They do not split agricultugadoduction from aspects like wildlife conservatimn
preservation of genetic resources. Insofar orgtarimers’ attitude seems to differ from conventional
farmers’. Soini & Aakkula (2007) found that (conwiemal) farmers mostly seem to favour
biodiversity management outside of agriculture mdpctive areas, also because biodiversity friendly
measures often contradict “good farming” practi@srton, 2004; Soini & Aakkula, 2007).

The findings about farmers’ associations with biedsity underscore the existing results (Fischer &
Young, 2007; Kelemen, et al.,, 2013) that (orgar&)ners have rich, complex and multifaceted
mental concepts about biodiversity. The preval@sitive normative stance towards biodiversity that
includes the attribution of ecological and intrmsialue to organisms reflects the values of Organic
Agriculture that are based on and were derived ftbe organic community all over the world
(Luttikholt, 2007).

Although the primary focus was on biodiversity,caéssonomic factors, especially risk spreading, and
social diversity aspects were raised by the farna@ic turned out to be important for them. With
regard to both, economic and social issues, thentegrinciples, especially the Principle of Fagsie
seemed to be well represented by the farmers.

The appearance of economic issues reflects thairfgris a business and the main source of income
for many farmers also in the study. This requiresirgg farming also from an economic perspective.
The consideration of social aspects also with @&sjpefarming on the other hand reflects the higlist
approach of organic farming. However it can notbswered in this study whether social diversity on
organic farms is higher than on conventional fangf the issue is more important for organic
farmers (although one farmer indicated this anch@rresearch has yielded similar results (Sullivan,
et al., 1996)). However social diversity turned tmube an important issue for the organic farmers a
the following analysis of influencing factors orolagical diversity on farms displayed also impottan
interrelations. More specific and detailed reseaisbut social aspects in organic farming in anygcas
would be necessary to get a more concrete pichoetdhe actualities.

Cultural aspects were not really related by thenéas with the issue or lexical item of diversitydan
organic agriculture. This however does not mean thétural aspects are not of importance for
organic farmers or that there would not be a sjpec#lationship between organic and culture. The
mentioned “butchering feast” once conducted byriaéa exemplifies that there indeed might be much
more to discover and unveil. Unfortunately dueiteet constraints in the interviews it was not really
possible to go into detail with farmers about atiés towards and practices related to culturealjoc
traditions and so on, to deepen the issue. In @sg @ connection is not straight forward for the
farmers. It might be that those farmers who idgniiith the organic values share also a common
stance and attitude towards culture and culturpleets owing to similar values; however the
connection to organic agriculture is not perceibgdthe farmers. More research about this issue in
any case would be important to be able to makalreliassertions.

Following Sutherland (2013) certain aspects anchefgs of diversity can be construed as symbols
that represent “good organic farming practice”. Shesymbols can be interpreted according to
Bourdieu’s concept of cultural capital. Bourdiel®86) distinguishes three forms of capital, namely
economic capital (material and financial propersgcial capital (networks of social connections and
mutual obligations), and cultural capital (prestigppreciation of symbolic objects or displays)) oél

which represent forms of power and can be conveatadng each other. Cultural capital thus can
(partly) be turned into social or economic capitdé distinguishes three types of cultural capital:
embodied cultural capital, i.e. the ability to rgnze and utilize valued cultural objects, objéetf
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cultural capital, i.e. objects and symbols that gixeen high value by a group, and institutionalized
cultural capital, i.e. formal mechanisms by whicitural standards are transferred and communicated
(Bourdieu, 1986). Displayed symbols for “good famgii thus depict forms of objectified cultural
capital which can create prestige and acceptatidhd farming community or in other societal groups
what translates into social and economic capitairtdh et al. (2008) proposed three conditions
necessary for farming activities to be able to ldiggultural capital: the activity must be ableht®
distinguished from a “poor” one, the activity ortcame thereof must manifest somehow, i.e. there
has to be a symbol, and this symbol must be pebtegdy others. Sutherland (2013) found that
organic farmers consider environmental aspectmpsrtant characteristic of “good” organic farming
and landscape diversity as an important part tlieBiwe quotes an organic farmer who states that a
“variety of crops and a variety in the landscapekemup a good farm (Sutherland, 2013, p. 435).

The results of this study indicate that especialtyadequate crop rotation, perceived as opposite of
monocultures and cultivation of only a few cropsemss to be perceived as what makes up organic
farming and establishing one is thus constitutimebieing a “good” organic farmer. Also engaging in
conservation of old varieties and maintaining ordeaseem to constitute important symbols of
organic farmers. The husbandry of old domestic ahlimeeds or keeping a bathful of different animal
species can be similarly considered as symbol® this establishment or conservation of semi-natural
habitats as refugee habitats for wildlife are wpead and might function in the same way. On the
other hand certain symbols in conventional farmiikg weed-free fields (Burton, 2004; Soini &
Aakkula, 2007) seem not to be important in orgamjgiculture what eases biodiversity-friendly
acting.

However, probably besides an adequate crop rotai@mable farming, diversity in one form or the
other seems not to be the only possible objectifidtlral capital or an absolute necessity. Thalss
underlined by the findings of Sutherland that adsmnomic viability, animal welfare, progressive
approaches and tidy farmsteads constitute symhatileogh especially the last point turned out to be
quite controversial among organic farmers, what a0 found by Laber (2011a)). Diversity
accordingly would be a possibility for organic fars to generate cultural capital, however it is not
necessary or the only option and thus it mightdsumed to be primarily realized by those how have a
certain inclination to diversity. The findings difi¢ study back this assumption as many farmersinote
that they would not require every farmer to divigréat least in the same way as they did).

As described above cultural capital implies and pases also embodied cultural capital, i.the"
ability to recognize and utilize valued cultural objects” (Sutherland, 2013, p. 432). This capability

is typically socialized and must be present within all or most members of a certain group to be
effectual. This notion and idea allows to relating to another sociological/psychological concept,

the theory of social representations (Flick, 1998; Serge Moscovici, [1961]1976). A social
representation is aa“system of values, ideas and practices with adidfinction; first to establish

an order which will enable individuals to orientetinselves in their material and social world and to
master it; and secondly to enable communicatiotake place among the members of a community by
providing them with a code for social exchange armmbde for naming and classifying unambiguously
the various aspects of their world and their indivél and group history(Serge Moscovici, 1973, p.
xiif). Normally this concept is used for quite alast “everyday phenomena” like illness, madness,
androgyny, democracy etc. (Wagner et al.,, 1999) iangerceived as essential for coping with
unfamiliar and new information (Moscovici (1984dfin Flick (1998)). Social representations allow to
handle such notions and to talk with others dug ¢common basic understanding. While diversity and
organic agriculture are a bit different phenomesatl@y are more specific and may not be as
“unquestioned”, to a certain degree the concepnsde be applicable also in this case. Accordingly
among organic farmers might be expected a socjaesentation of what organic or even what
diversity is. It turned out that diversity is anportant aspect of what could be called a social
representation of organic among organic farmerds Té reflected in the rich and sophisticated
concepts about diversity and the displayed impegdanf diversity for all organic farmers in the stud
Diversity is a crucial aspect of organic, alsohia farmers’ perception. This includes an adequaig c
rotation, a diverse landscape including refugeetéisbfor wildlife and conservation of old fruit @n
vegetable varieties and animal breeds. Howeverrdicapto the results in this study it can not ngall
be argued that there exists a social representatidiversity that regulates what this exactly nsean
practice or what is adequate or required for ammigfarm. This may be due to the manifold ways
that exist to establish a “good” organic farm wisatlso seen and emphasized by the farmers. lticoul
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be argued that in this sense there is a sociakseptation of diversity as an ultimate value as no
general rule exists or is possible to develop enfdrmers’ perception that could grasp diversitye T
particular shaping depends on a huge variety dadrdev influencing factors, from the environmental,
cultural and socio-economic conditions to ultimatéhe diversity among people’s and farmers’
attitudes and preferences. The subsequent divassitalued by the farmers, it is what makes up
organic, even if some farmers might be quite pragmahis notion of farmers backs the concern felt
about stricter regulations of organic and indicateat organic farmers rather oppose stricter
regulations and requirements.

It has to be pointed out that this is not a quatitié study with the aim to give a representative
overview of values of organic farmers and thusnetanot to cover all attitudes at hand in the organi
community. Laber (2011a) in her study about farmeesception of biodiversity for example divided
organic farmers in two groups concerning theirteglaess and attitude to nature. The two groups
differentiated in their attitude towards and thecpetion of landscape elements (primarily aesthetic
approach vs. surrounding also seen as habitat)f@ta regulations (seen as critical or necessainy)
“tidiness” of areas on the farm (well groomed appree of areas important vs. toleration of “wild”
areas). Although in this study some farmers seetodik in an intermediate position, none of the
farmers appeared to be assignable to the firstpgratiich Laber called “traditional farmers”. This
may be a sampling effect. The “traditional” farmgrsup may have reacted less on the email inquiry
or may not be registered in the mailing list at Alhd the snowball sampling may not have adjusted
this bias. The same may also be true for orgamimdes that are certified primarily for economic
reasons and are not member of organic associaimhaetworked with other organic farmers.
However the sample allows eliciting crucial inflegmwg and determining factors of on-farm
biodiversity for farmers that have an affirmativéendset towards biodiversity and diversification. In
the following several elements of biodiversity asllvas agricultural diversification are analyzedreno

in detail, attitudes and practices are related detbrmining and influencing factors on on-farm
biodiversity and diversification are elucidated.

5.2 Influencing factors on planned biodiversity and
agricultural diversification

This second part of the study figures out influagciactors on planned biodiversity and agricultural
diversification. This “imbalance” and focus on hiersity and production is accounted for on the one
hand by the fact that farmers themselves primamdierred to these issues (see 5.1) and thus
automatically steered the interview in this directiand on the other hand by the focus set by the
interviewer as well as time constraints that avdideepening the issue of social and cultural aspect
and figuring out the determining factors for thekeseemed to be more reasonable to focus and
deepen at first the issues brought up by farmeesnselves before steering into specific other
directions. And to a certain degree this focus gricaltural production was for sure also caused by
the interviewer itself whose focus was in the fpkice on this issue. This does not mean that Isocia
and cultural aspects were ignored; however it veaessary to narrow down the investigated topic to
be able to get in-depth results. While this apgndac sure contradicts to a certain degree theegyist
approach of the study, it nonetheless was regarded reasonable than superficially touching several
topics. Additional studies that focus on social andtural diversity are necessary to fill this
knowledge gap and to round out and complemensthidy that was conceived as a systemic study.
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5.2.1 Crops

5.2.1.1Genetic diversity

Genetic issues of crop diversity were hardly braughby the farmers themselves and were restricted
to a few certain topics. The one primarily addrdsseold apple varieties, less often also otheitsru
These issues however popped up in almost evenyiete This topic was very much connected with
maintenance, renewal and establishment of orchamdsfruit gardens as traditional and valuable
landscape elements. Above all diversity of tasté &lso certain features like juice yield and
conservation of genetic resources in general wamationed as drivers for favouring old varieties. A
lot of work regarding this issue has already bemmedalso by official quarters what eases consenvati
by farmers and garden owners. The provincial gawemt compiled a list of old local varieties and
projects with selected tree nurseries all over WUppeastria were established where all of these
varieties are available. A tool to be found on enbpage (http://www.meineobstsorte.at/) helps td fin
appropriate varieties according to soil type, ctierand intended use.

In intensive fruit production the issue of varistis a more difficult one. In food retailing focisson a
few globally available varieties lik8ala, also in organic farming. Wholesalers buy in gahenly
certain popular varieties, others often only inrtdge situations and anyway pay only minor prices f
these varieties. To focus on unconventional vases thus not economically viable in wholesaling.
Direct marketing is the only option that allows tordtion of unconventional varieties. Still it i®n
that easy even then. Consumers are used to andfteasprefer conventional varieties instead of old
ones. The commercial apple farmer in the studyredfehe old apple varietgronprinz Rudolfout by
now took it from sale as consumers asked for oesandeed, but in fact mostly bought conventional
varieties in the end. But conventional varietiesehalso further advantages. Even when primarily
direct marketing, potential excess supply is easihd economically acceptably marketable via
wholesalers. Modern varieties are tested and Idtskriowledge regarding advantages and
disadvantages is available. Old varieties are ticadilly grown as half-standard or standard frreet
and behaviour as bush tree is unknown. Especidilgrwstarting with apple production it is thus
highly risky not to focus on standard breeds, paldirly regarding the high investment costs.
Moreover modern varieties are versatile and thusmgp for a farm that is also manufacturing
different apple products.

The apple farmer illustrated that nonetheless hatedsto have a certain diversity of varieties altjio

to focus just orGala would from an economical point of view be bests Hiimary aim for the future
was to establish robust varieties in direct markgetio be able to reduce external inputs and still
achieve good quality and adequate quantity.

The situation is quite similar for soft fruits. Teeare only few varieties in demand which haveacert
features like long shelf life that are requiredfaod retailing. Direct marketing allows providing
varieties that lack these properties but instea&dchiaracterized especially by extraordinarily good
taste. This allows in the following to obtain highices that make up for aspects like minor yield an
higher costs of plants. The farm in the sample $eswn varieties for house gardens that featuse ver
good taste but are difficult to chase down, esfigcidpossible at all, in higher amounts (e.gr tme
hectare) as they are propagated only in smidgens.

Besides taste also robustness and resistancestmsds was named by the farmers as selection ariteri
But especially if grown only in small amounts thaster trait becomes less crucial as probability of
(severe) disease occurrence is lower. One farnedithat they grow four different varieties of
apples that are graduated by ripening to extergelsaseason.

In the interview with the vegetable farmer the togi old and open-pollinated varieties soon came up
He stated not to be really satisfied and happy walithice of varieties as he partly used hybrid se¢ds
large breeding companies but argued that otheetusiare often just not economically viable. They
had tried already a lot but especially gherkinsensaid to be impossibly grown with older and open-
pollinated varieties. He pointed out that in geheedection of varieties is depending on the dermand
He as a vegetable processor had different demasgrding special features than e.g. a direct
marketing vegetable producer near a big town.
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For small amounts and self supply it is more comnwnse old vegetable varieties and sometimes
also own seed propagation is practiced. Seed aildilaespecially for small quantities was saiddt®
no problem as companies likeinsaat KGand societies lik&rche Noatprovide mail order selling.

Although dignifying farmers that grow a huge amowfitvarieties of a single crop species, the
vegetable farmer admitted not to want to take andfiort of direct marketing where great varietal
diversity might make sense, however in any caseoh&n’'t imagine how to cope with administrative
workload.

“| realize already if | plant two or three sets oburgettes with five or six varieties what deal of
work it is to later still know where which courgeitariety is, and if | then however run it that way
that | have 150 varieties of tomato, like sometten | think then you never get finished, that's
impossible, | mean then you lay your focus of weaork on looking where is what and above all
you have to deal with how tastes wha#11, 00:22:45)

The farmer claimed that one difficulty is to comriuate diversity to the consumer, to acquire and
transmit features and properties of every specesdh

Varietal diversity of fruits and vegetables in ttespective cases turned, in contrast to diverdity o
species, out not to be (perceived as) importarfaxourable in direct marketing. Detailed research
about this issue and thus knowledge if varietagdiity actually can constitute economic benefiisor

if practiced, solely a matter close to the farméesrt, is in any case lacking.

Concerning staple crops only the topic of rare alergvas mentioned in the freelisting task by one
farmer who himself cultivated small spelt for salpply. Conservation of this genetic resourcelier t

future was a major driver for him for cultivatioanother farmer growing small spelt named personal
interest in unconventional crops and enjoymentyafiy out new things as primary reasons. Besides it
went well with their farm: the crop is well suitéal direct marketing and they are occupying a market
niche as nobody else in the surrounding grows trddver they are located in the border area of
(present day) arable farming and small spelt isjhand goes down well with the climatic conditions.

Like with other crops the focus in cereals andlstapps in general is in Europe on few breedss Thi
was hinted at also by some farmers. Nonethelesy rizaimers seemed not to see a major problem
regarding this issue and some farmers commenté@adability of organic seeds is in the meantime
already quite good and also the assortment okdliegcevery farmer should find an appropriate one
for his climate. As an exception sunflower was rer@d were only hybrid seeds are available and
one farmer also tried to develop his own open-pattd sunflower variety to overcome this issue.

One farmer hinted at the issue of logistics andiobig seeds when stating to use the varieties that
were available at the Lagerhaus.

“l always get this list, what varieties are availabof wheat or barley or something, but this is al
nice and kind, however it regionally reduces anywaynaximum one or two. And the next thing
is, when | actually buy it, the wheat, | take thee dhat is on-hand in the Lagerhaus. Well, such
small amounts like we have, you do not really reala of chance. [...] If he has 100t of Element
[wheat variety, S.L.] wheat at hand, | will not ahstely take the other. Because the differences
are not so huge | think.{F3, 00:44:15)

Some farmers underlined the use of the spelt bEbedrs Rotkorna variety developed by an Upper
Austrian organic farmer in the Mihlviertel. But @ls staple crops wholesalers and bulk purchasers
often dictate certain breeds what is reinforcedibyncreasing integration of breeding, processimdy a
purchasing. This was criticized frequently as aahrfor diversity and the discretionary of farmers.
Again direct marketing was named as an opportuitynaintain independency and flexibility. But
still e.g. demands for protein content may limie thse of certain varieties. The use of second
generation seeds was common among the farmers.
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Another topic that was brought up by a farmer wiperates also a plant nursery for regional wild
plants (REWISA-certifiey) is the genetic source of covercrop-mixtures ambgy) plants for hedges
and biotopes. He criticized that non-local proversnare used and spread and thus threaten the
genetic integrity of local (wild) ones and geneticersity in general. He strongly missed awaremnéss
organic farmers regarding this issue and detedsaddeficiencies in organic regulations and pditic
What exemplifies this is that one farmer mentionedave used Romanian oaks for his replanted
woodlot.

Although conservation of genetic resources is aipubsue and duty, nonetheless every farmer’s
decision what to grow and of who to obtain seedgpsh the structure and development of the food
system and especially the seed and breeding sédtioough some farmers in the study were aware of
the developments in the breeding sector and isntial unfavourable outcome, in general there seem
to be few initiatives and projects regarding tlsisuie in Austria. The topic of farm varieties gelera
seems to be mostly constrained to biodynamic fagr{eng. (Keyserlingk-Institut)) were this issue has
a strong humanistic background. More researchtajooganic) farmers’ attitude and decisions about
seed sourcing and use would be necessary to gerea goncrete picture of the prevailing situation.
One reason for the lack of concern and actionisittpic might be little awareness about the paaént
advantages of local breeds such as tolerance iagdvabtic and abiotic stresses, nutrient uptake an
use efficiency and quality and nutritional values{idon et al., 2011). This may be due to the faat th
advantages are not that obvious and straight fohtvean in the case of fruits and vegetables wigh th
apparent diversity of appearance and taste. Raataiy plant breeding projects regarding cereads an
other field crops, often especially in cooperatioith organic farmers, were established in several
European countries like Portugal, Sweden, Hungargnce and the UK in the last decades. In the
Swedish Allkorn project for example regionally gpsuof organic farmers further develop cereal
cultivars for optimal local adaption. This is acqmamnied by joint marketing efforts in cooperation
with local processors (Newton, et al., 2011). Aikimproject is performed by bio-dynamic farmers in
the Bodensee-Region (Keyserlingk-Institut). Thesgguts could serve as role models for organic
plant breeding. More detailed research would beatdd to elicit organic farmers’ attitudes towards
his issue and the challenges for establishing aimilojects in Upper Austria.

5.2.1.2Crop rotation (staple crops and field vegetables)

The crop rotations found on the sample farms diffestrongly according to the size and production
focus of the farm (Table 7). Most farms included tar more years of clover grass or alfalfa for
nitrogen fixation, soil build-up, soil resting antleed control (e.gcirsium arvensg Only one
vegetable farmer is mostly going without perenoraps unless weed problems make it necessary and
another entirely spares perennial crops, as simaatdithis could intensify dockymex sp. problems.
For all other farmers ley constituted an integrait of their cropping sequence. It is either usad f
feeding ruminants, exchanged for manure or solge&ally small farmers that do not have machinery
for hay or silage production let neighbouring farsmbarvest their fields, in case of this one being
conventional farmer then not being allowed to ergaait for manure. The farmers’ focus concerning
the importance of the crop rotation seemed to oegily on nitrogen provision, soil structure and
weeds. Prevention of diseases however was hardhgioned. Three farmers highlighted the use of
the “Luftensteiner Gemenge”, a clover-grass mixthiet contains 10% herbs, to increase biodiversity
on their farm.

Crop rotations in general are quite cereal-latesametimes making up more than 50%. Still all
farmers put emphasis on varying the cereal typth tlie same cereal in the same crop rotation @nly t
be found in wide rotations (8 or 9 years). Annw@aiflcrops are quite rare, the most common is field
bean that is appreciated for its preceding-cropvalnd its’ unproblematic cultivation. Soy and pea
have been tried by some farmers but are not thesistted especially for the weed problems. One

* Regionale Wildpflanzen & Samen (regional wild gaand seedsyvw.rewisa.ax
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farmer outlined that he is planning to increaseteg diversity as he was exclusively using fieldrisea
(vicia fabg every four years. Formerly also using peas arndbsans, he abandoned these crops as
field beans were easier and more successful.

“Especially in the beginning | deliberately grewasvely much soy and also peas, | have looked
that | have peas, beans and soy relatively equéthéncrop rotation, and then the field bean just
crystallized out that it is the only one that rgaiorks out well and works out always. [...]
Growing field bean is straightforward, everythinigeeis arduous, right? That way it crystallizes
out that field bean remains and everything else'n@tll, 01:34:42)

Noticing declining yields he intended to vary mamethe future again. Especially on the vegetable
farm the crop rotation was tailored to and all dliba vegetables.

Potatoes are, if at all, mostly grown in small amtsufor self supply. Free working time and

workforce availability were named to be major limif factors with this respect. Also Ribisch (2012)
found that available workforce on the farm is ac@lideterminant for the selection of crops. Crops
that require lots of manual work are often abandobecause of lacking workforce. Examples
mentioned are sugar beet and also potatoes. Focnaus in general the soil type and conditionsewer

also mentioned as constraints for successful etiti in a region.

Crop rotations often only consist of two or thremass of clover grass or alfalfa followed by two or

three years of different cereals. This was espgdia¢ case with farmers having only a small arable
area and whose production and income focus lieanmther farm or income branch (fruits, animal

husbandry (esp. ruminants), tourism). Farmersltiaittheir focus more on arable farming also had a
more diverse crop rotation. The subordinate rolarable farming in the former case might lead to
adaption of a quite simple rotation. Many farmeosed that the crop rotation is diverse enough if it
works, that is if yields remain adequately high andstant.

“Nature and the yield respectively displays it aaywto you, if the rotation is not working, it
shows it one way or the other, it will dwindle witme, you accomplish only such little yield.
There is anyway control by nature and by yield, yee anywaly if it works or not(F1, 00:09:45)

To elaborate a more diverse crop rotation may fastbe worthwhile if the economic relevance of
arable farming is low and other farm branches meqoiuch attention. Also logistic and marketing
were named to be influencing factors. Especialiyafsubordinate production branch additional hassle
with seed sourcing and harvest processing and asiradnis not considered worth the effort.

Multifunctional crop rotations are not easy to depeeven in theory, not to mention implementation
in reality. Wijnands (1999) has shown for the Netmeds that many organic farmers can not clearly
outline their crop rotation and execution is alt btrict. 60% of farmers departed recently fromirthe
basic cropping plan. Also Ribisch (2012) has shalat many organic farmers do not have a crop
rotation. These findings proved true also for terfers in this study. Farmers often seemed nog¢to b
really clear about their crop rotation and if icluxded mostly either several possibilities or theyned
only crop groups like “cereals”. The statement dfridhds (1999, p. 33) thator most farmers crop
rotation only seems to be a vague outline and nosind not a concrete and carefully planned and
implemented reality;” hits the bull’'s eye. The crop rotation in genesaperceived more a guideline
than a rule.

“I'm not all that sure, but it changes a bit jusoWw it fits, but in broad outline it's roughly like
this.” (F5, 00:20:01)

Often farmers decide on the success of the pregediop if nutrient residues allow another
debilitating crop. Performance of clover grass andual legumes and yield of cereals or other crops
serve as an indicator for nutrient leftover.

All farmers pointed out that an adequate crop imtais crucial for them. For some farmers this was
inextricably linked with diversity and change. Bitilseemed that many were not always 100% clear
about the special features of crops and crop greungs how they interact. Flexibility of the crop
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rotation is necessary to be able to adjust to wmagry@nvironmental and economic circumstances.
Divergence from the basic crop rotation is not peotatic as long as the basic principles upon which
it is built are adhered to (Wijnands, 1999). Bufaifmers don't have profound knowledge to plan and
assess crop rotations and short-dated changes sf@stainability and quality of production and
economic success are threatened. As traditionalletige and lore about crop rotations has been lost
in the last 50 years as it lost significance beeanfsrationalisation and intensification (Wijnands,
1999), this topic would have to be addressed ircalgural schools and trainings much more.

Table 7: Size of arable land and standard crop rotation of sample farms

Farm | Arable land Standard crop rotation

F1 15 ha Clover grass (2 or 3y.) — cereal — cereal

F2' 6 ha Clover grass (2 y.) — cereal — potatoes

F3 6ha Field beans — wheat — barley — clover grdss)($ennel (1ha)

F4 11lha Clover grass (2 y.) — cereals (2 or 3whkegt, barley, triticale, rye, small spelt)

F5 30ha Clover grass (2 y.) — wheat — corn — rgdfspfield bean — wheat — rye/spelt
F6’ 3ha Field bean /pea — 3 x cereals (rye, spditake, small spelt, barley)

F7 5ha Clover grass (2 y.) / permanent grasslapat — rye / wheat — rye / spelt

F8 - -

F9 - -

F10 230 ha Clover grass (2 y.) — wheat — barleye—rfield bean — wheat/sunflower — spelt — rye
F11° 40 ha Field bean — field vegetables — spelt —ratbeeal

F12 9 ha Alfalfa (2 y.) — cereal (2 or 3 y.; whdarley, triticale)

! since 2009, at the moment green manure for platreechursery

% area leased since 2010, only one or two crops gy year; barley or rye planned as next crop
% mixed cereal-legume cropping planned

“alfalfa cultivated if weed problems (esjirsium arvensp

5.2.1.3Rare/alternative crops

Diversity of cultivated cereals was quite high be sample farms, ranging between 3 and 6 different
species. Wheat, barley, rye, triticale and speltlews®mmon and also oat frequently cultivated. Two
farms also included small spelriicum monococcuinin their rotation. Personal commitment to
conserve this old species was the main driver @dtivation. Other alternative or rare crops were
scarce. One farmer started planting fennel forespiduction recently and one farmer once tried
lupines as alternative legume. Logistics and margdtirned in general out to be the main influegcin
factors on economically viable cultivation of aitative crops. To get seeds was named to be quite
difficult for certain rare crops, especially in ggr amounts. If a regional Lagerhaus can not peovid
the requested seeds long travels might be neced3aryimity to drying plants or mills is another
crucial aspect. Manipulation and processing iséasingly centralized. Going for ours by tractor to
dry a few tons of lupines is neither ecologicallgtainable nor economically reasonable. Increagingl
bigger plants often require a certain minimum antotm even accept harvest for processing,
prohibiting cultivation of small amounts. Moreovenarketing is a crucial factor. If no direct
marketing is performed on the farm or amounts aoebig to be completely purchased directly again
large transportation distances might be necessafind a purchaser. In Upper Austria the producer
group “EZG Biogetreide”, that has five collectionifts all over the country, facilitates manipulatio
and marketing of organic cereals and launchedmtsiects with small spelt, hemp and forest bush rye
(secale multicaule Still for farmers in remote regions this mighitl smpose huge effort. One farmer
indicated that even purchasing organic bread wieggatires him to drive far.
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“And then again with marketing, you have to, tlisiready the problem with organic cereals, if |
have good organic cereals and want to sell it, heréhe middle of Upper Austria, | have to drive
60km to get it off."(F3, 00:24:25)

Of the two farmers that cultivate small spelt omedoices it only for self consumption, the other, as
already mentioned above, runs direct marketing.

Alternative fodder crops can ideally be fed strégaglay on-farm or submitted to a cooperating
neighbouring farm. Still these preconditions ar¢éemfnot given, thus hampering cultivation of
alternative crops, especially in small amounts. @mmer advocated a more extensive use of modern
information technologies to facilitate and simpliharketing. Especially for farmer-to-farmer salas a
improved network or software that pairs up suppigt demand could help to ease marketing.

Closed on farm cycles (e.g. in the case of foddeps) and direct marketing might allow for a
diversified crop production, however certain cossits might hamper to establish these conditions
(see 5.2.5.1,5.2.5.2).

Moreover (re-)establishment of local infrastructfioe harvest manipulation and processing might
facilitate economically viable cultivation and salé alternative crops. The present centralized and
standardized production system limits the procgssind marketability of small amounts and
alternative crops.

5.2.1.4Catchcropping/covercropping

Cover cropping is performed by all farmers and ddnéength of the growing season allows
cultivation between two main crops. Plant use igequariable and ranges from special mixtures
consisting of up to ten different plants to sole au$ single species like phacelia. One farmer very
carefully chooses his covercrop-mixture, trying fmmd one with plants having different
complementary features. Especially the root types waportant for him, but also presence of
flowering plants for insects is a selection crit@rfor a mixture. He claimed that meanwhile already
great range of different mixtures is availableh&t market. But especially diverse mixtures witls lof
herbs like marigold dalendula officinali¥ are very expensive compared to conventional rmestu
Most farmers don’'t make that huge effort with catdps. One farmer e.g. always uses an oat-pea-
bean-mixture of which all components were anywagilable at the farm after harvest.

“This is my circulatory thinking, because of lackianimals on the farm | don’t have it elsewhere
anyway, but at least with respect to this | thihkever understood why 20 different versions of
catchcrop-mixtures are available, well packagednsported through whole Europe, and the
beans and peas are brought to the Lagerhaus, thallsame can grow them, why should this not
be okay as covercrop. Of course you have the shimgstagain on the field, [...] but oat and a
pea and a bean as mixture is not a jota worse thaon’'t know what is cultivated, phacelia, or
100 mixtures, clover-buckwheat, isn't it? Thingbody grows here for threshing, that come from
god-knows where.[F11, 01:44:55)

Some use white clover as undersown covercrop shabimally enriched with the sheded previous
main crop. Common are legume rich mixtures to mlewiitrogen for the following main crop. One
farmer hinted to use field mustard also for phytbpgenic reasons.

5.2.1.5Mixed Cropping/Intercropping

All farmers were very interested in mixed cropparyd many already practiced it in one way or the
other (Table 8). Three were at the moment puzabwvey their first implementation next season and
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could tell quite concretely what they planned. T¢y@c seems to be a very current issue in the argan
community at the moment and lots of checkout seerteke place currently.

Most common is undersowing of white clover in hoed crops like corn, field beans or sunflowers.
But also in cereals it is partly practiced, e.gwifterkill is substantial. One farmer practicesioty
mixing in cereals. This has primarily to do withetlfiact that for a touristic project he needs a
continuous rye stock without lodging. Available marieties he said either suffer from high wintér k

or are quite high, thus having a high risk of lodgi A mixture not only optimally serves aesthetic
demands, he also found substantially increasedsymmpared to single cultivation of a variety.

One farmer practiced intercropping of two main ssapamely summer wheat with mustard.

Especially eventual use of the harvested produstisrahines possible implementation of a mixture of
two harvested crops. Separation is costly and téfforlt only makes sense if components are
valuable. Moreover distance to the next separgbiamt has to be regarded. To drive for longer
distances only makes sense if either overall amigurigh enough to justify it or so small to beeatd
transport it with a car trailer. If fodder cropgantercropped separation can be spared if theunaixt
can be fed on farm. However one farmer argued hibaprefers separated crops for compilation of
daily rations, thus not mixing e.g. fodder cereald peas.

For intercropping of staple crops already a lokmdwledge was acquired in the last decades. There
are many tested combinations and valid implementdirmulas and knowledge seems to be quite
easy available for farmers, although one farmep@sed sort of a round-up and best-practice database
compiled by an organic association or a publicitinsdn. For bigger scale vegetable growing this
seems not to be the case. Lots of knowledge ez@siserning intercropping of vegetables in house
gardens and in traditional farming systems. Alsmfxs in the sample use intercropping of vegetables
for self supply and in small scale production faredt marketing in a minor scope. Economically
viable strategies and approaches for intercroppinfield vegetables and bigger market production
seem to be scarce although many specific and Isiggies about vegetable intercropping were
conducted in the last decades (Theunissen, 199d)atso a few projects in this direction were
developed in the last years (e.g. Stadler (2018ye@naier (2012)). The only field vegetable farmer
in the study indicated interest in undersowing amxled cropping of vegetables but missed concepts,
ideas and knowledge how to implement these appesaichpractice. He himself claimed to lack time
to experiment being concerned a lot with marketig would be open to participate in research
projects. About the efficiency and effectivenessnaked cropping against pests he was rather
sceptical.

“But this is more a problem of the monoculture matly, you would have to have, | don’t know,
three cabbages and then again for hectares songe#ise. But that's not on either, because you
should also realize quantities(F11, 01:39:04)

The problem of lacking knowledge and sophisticatemcepts seems also to be given in fruit
production. There are several approaches to fudéeelop organic fruit production but it's saidie
tedious and protracted as farmers have to testiagedprogress on their own. Mixed cropping of Buit

Is said to be quite difficult to implement in priaet for several reasons. Different fruit specidertie
and require different amounts of plant protectigerds (e.g. copper) and supporting herbal substance
and have different application times. Row spaciatpMeen species differs and mixture extends ways
and increases required passages, thus increasingigact especially in wet conditions. To arrange
varieties in small blocks might be a good solutistil] often plantations already exist and adaption
thus takes time. Pre-establishment consultatioridvoave to be mindful of this issue.

One farmer advocated Agroforestry systems as tharefuof organic farming. Although there is
intensified research concerning this topic goingioturope in the last decades (e.g. Dupraz et al.
(2005)) and parts of Upper Austria were found totdrget regions for silvoarable farming systems
(Reisner, de Filippi, Herzog, & Palma, 2007) stillgeneral this concept seems not to have found its
way into organic farmers’ general discourse yet.
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Table 8: Mixed cropping practices on the farms

Mixture of rye varieties

Agroforestry system with fruit trees, fruit bushend vegetables for self supply

Not tried yet (missing knowledge), but plans toittthe next years

Summer wheat + field mustard, undersowing of @law field beans

Triticale + winter peas in 2013/2014

Undersowing planned since long but not yet

From 2014 on vegetables for the market (5000will be mixed cropping

Undersowing (white clover, buckwheat) in cors@nflower

RPIRPOINOOA_WIN|F-

O

No mixed cropping or undersowing, but considenatin that direction (white clover
e.g. in gherkins)

[N
N

No mixed cropping in field or fruit plantation

5.2.1.6Diversity of vegetables, fruits and processed proaiis

In this section the diversity of vegetable andtfgpecies and products that are further processed o
farms is dealt with. The focus with respect totbwEnd vegetables is on farms that specialize eseth
crop groups and obtain their major income from e¢hpsoduction branches (i.e. not primarily self
supply). Diversity of processed products is notrieted to fruits and vegetables and might also
encompass diversity of farm-made cereal, meat ioy geoducts. As many features and parameters of
diversity of fruits, vegetables and processed prtsdwvere found to be similar or identical these
elements are treated together. The diversity afsfand vegetables in this section primarily dedts
different species as varietal diversity is primadkalt with in chapter 5.2.1.1.

The sample contained three farms that specialis@getable or fruit production. Of the two farms
producing fruits one is quite small (2ha), focugsam soft fruits and entirely direct-marketing wias

the other produces mainly apples of which the nitgj¢ca. 2/3) are purchased to a wholesaler. 13 and
5 different fruit species are cultivated and preeesfurther respectively. Both farms further preces
parts of their harvest to a wide variety of progudthe apple farmer produces for example 10 diftere
juices (mostly mixtures including apple juice), Bfetent kinds of cider, 4 different vinegars and
many other apple products. The small fruit farmcpsses jam, chutney, syrup, juice and liqueur of a
wide variety of different fruits.

The vegetable farm cultivates 8 different field e&ple species and sources root crops and cabbage
from neighbouring farmers to manufacture altogetinerto 50 different products, mainly pickles.
These are sold to grocery retailers in Upper Aasind to organic shops all over Austria. Marketing
turned out to be in an intermediate position oedirmarketing and selling wholesale as the farmer
keeps intense contact with all single shop ownadsdirectly provides them. Thus marketing is very
time consuming and effortful although he purchas#do the end-consumer.

The reasons for diversifying fruits, vegetables andcessed products are manifold but marketing
turned out to be a crucial influencing factor. Feging on one primary product entails the necegsity
market at least partly via wholesalers as directketang of huge amounts of a single product is
difficult or even impossible. This implies a strotgpendency on the market and on a few or even one
purchaser. The small farm did not have the oppdstua diversify productiorand produce amounts
that are big enough to be interesting for wholesaldus was not able to spread risk in this wag. A
they didn’t want to hinge on production and mankgtsuccess of a single fruit the implication was
direct marketing and diversification of productidrhe bigger farm, starting with apple production
when converting to organic agriculture, initiallyténded to purchase only to wholesalers. Request of
locals for apples led to the build-up of the direwrketing branch with processing that grew in the
following and makes up now about half of the incarhéhe farm.

Direct marketing profits from offering a variety gbods through addressing more people and making
it worth for consumers to drop in. Different prottioften serve different functions: Some, often
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barley profitable themselves, serve as attract@antsustomers, whereas others that are often mot th
flagship products of the farm have a higher prafiargin. Direct marketing has also a positive

influence on product diversity via input and wisloésustomers that sometimes are or can be realized
And not least diversification has PR-function:

“And with what we make we do not only sell divgrsite sell a sense of life, we additionally sell
an image, we convey this image. Many people thakecm us [...] buy this feeling of, ah, this is
the small farmer from ... that has everything. Hedsrsity is very banally said a marketing
instrument.”(F9, 01:39:39)

One important motive for further processing is tesithe additional value added the aim to utilize
left-over and low quality primary products. This#& of optimal resource use applies also for other
technical and human inputs and positively influendiversification of production. Certain machines
and infrastructure are available, still use andkiead for a single crop are often focussed on atsho
time frame. Cultivation of products with differemtorkload peaks enables to take advantage of
temporarily unused resources. This is the casemigtfor machines but also for workers. Cultivation
of several crops with different peak times as wsllprocessing might allow engaging labourers for a
longer period or even the whole year round. Thightnot only be preferred by the seasonal workers,
it reduces also fluctuation and workers better kitlogvplace what eases management.

Diversity of products might also enhance incomdibta. It provides variation for consumers and
enables provision of products the whole year roling. during summer consumers were said to prefer
strawberries, grapes, apricots and peaches réidepples.

Direct marketing enables also to take advantagearsket niches, that is mostly products that are not
interesting for supermarkets either because oficefeatures like shelf life or because not having
enough market demand. Higher prices in direct mimgeecnable to provide products with special
features that are not economically interestingbfgrscale production.

If products are purchased to food retailing diwgrsef products turned out not to be an advantage an
often the focus on certain products strong in deimacreases.

“It has less influence on the diversity of whatpveduce, but it has very well an impact insofar as
I have two, three, four products were the focusihaseased even more and here it pertains for
sure that you consciously check yourself and say,othe other things are nonetheless not
immaterial.” (F11, 00:27:58)

Still success with one or few products can alsdknto invest more time and energy in development
of new products. The situation seems to be sligtiffgrent in the case of organic shops. It was sai
that supply of Austrian organic processed prodisctaiite low and many products are imported from
Germany. As organic consumers often also prefeomagjproducts, shop owners are happy if the few
Austrian producers supply a wide range of prodtctincrease share of domestic products in the
shelves.

Still it’s not exclusively economic reasons thadeo production and product diversity on farms. As
already touched upon above, diversity of productioplies also diversion for the farmer and workers
regarding tasks what retains enjoyment of work.i@g3ity and enjoyment in checking out new crops
and products were named by all farmers to pardgaa diversification. The personal preference of
the farmers for certain products is often the reasot to give up barley or not at all profitable
products. But also the personal contact to thewwomess, of whom everybody has its favorite product
and who would be bitterly disappointed if a prodwould be abandoned is an incentive for farmers to
maintain diversity.

Still it is a demanding challenge to establish araintain a high diversity. Things must be compatibl
(production-technical, e.g. phytosanitary, and wrelated) and you need a good arrangement and
organization. Nonetheless it requires high flexipito cope with manifold challenges. It requires
qualified workers that work independently and atstepartly know themselves what has to be done.
This gives the farmer leeway for time-consumingrgdi) marketing, organization and self-
improvement and further education, crucial aspastsomplexity and thus management demand and
knowledge requirements increase with diversity.nhiitt proper handling and organization quality of
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products suffers what farmers can not afford ommpetitive market where they compete with high
quality products that allow for high prices.

Especially in organic farming bureaucracy is a mé&jondering factor or at least a significant extra
effort and expense. Obligatory recording can reambrmous dimensions if many products in small
amounts are produced. It requires good organisatisamain manageable. Every single product sold
has to be certified in advance, an aspect subsligntestricting flexibility of marketing of small
amounts of products, may it be for examination@icreations, selling of self supply excess or othe
sporadic or incidental products.

Altogether a mixture of economic, production-tedahiand personal reasons determines diversity of
fruit and vegetable species on farms and the amuafudifferent products processed. Personal interest
and attitude is the most crucial diversity-fostgrimspect and direct marketing allows economically
viable realization. But direct marketing in turrs@lpushes diversification. These findings reflect
results of Bjorklund et al. (2009) that personalimation is determining planned on-farm biodiveysi
although vegetable diversity on farms in this staduld not keep up with sample farms in Sweden.
The result that direct marketing enables and ergmg diversity of vegetable production is clearly
underscored as well.

5.2.2 Livestock

Nine farms in the sample are engaged in animaldndily and issues related to this topic were also
mentioned in the freelisting task. To keep sevar@inal species on the farm was mentioned by four
farmers, three of which keep 6, 7 and 10 diffeispecies on their farm respectively (Table 9). The
fourth one only had fattening pigs but closely caraped with a dairy farmer. Broiler husbandry he
gave up as the effort was too high and moreovecatbonsiderations urged him to quit. The topic of
old endangered breeds was brought up by three fartwa of which themselves also kept old animal
breeds. The farmers for which animal husbandryndidhave an economic relevance mostly did not
come up with the issue themselves even if keenies

5.2.2.1Choice of breeds

Four farmers keep old endangered breeds, a fiftim fime to time fattens Swabian-Hall pigs (see
Table 9). For all of them the conservation of thdangered breed was a personal matter and the main
reason for choosing old races. To preserve thetigedwersity and unique features as expression
thereof like robustness, adaption to local envirental conditions and good rearing properties and
behaviour for the future was headed. Whilst moshéas that keep old breeds primarily pointed out
the ecological value as genetic resource for furdlggption, some also put an intrinsic value tarthe
and tried to avoid extinction per se.

“And moreover everything that is lost is gone, dmak is a pity” (F6, 00:39:53)

Still one farmer pointed out that it is not thenfi@rs’ duty to conserve old breeds. Farming is prilsna
an economic operation and thus for a farmer thevake is central.

“You have to look in the case of old races whatsdibgield, only because it is old is not enough.

[...] Itis always the question how you sell and its&his is what you have to think about then.”
(F3, 01:03:59)
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The main disadvantage of old breeds that is evesgmt is the lower quantitative performance what
makes them less profitable. Farmers primarily coyith this by means of direct marketing what
allows higher prices to offset quantitatively lovparformance.

In the case of beef, but also in goats and sheegpective of the breed, it is difficult to find
processors and wholesalers that purchase the smdllthus unprofitable animals. Thus direct
marketing is often anyway the only option. Quatifythe meat is often higher, also because husbandry
is mostly extensive, the form of keeping these afsrthey are most suited to. This additionally rhigh
allow for high prices.

On two farms Fleckvieh was kept for suckler cowbamry, one of them had also four Fleckvieh
cows for milk production. Both farmers noted thagyt thought about using endangered breeds, but on
the one hand changing a complete herd is effostfiol one farmer said that the prices for animals of
endangered breeds kept them from use. Also a Biglufiarmer remarked that primarily the effort to
exchange a herd has to be considered. One biodgrfami had Waldviertler Blondvieh for milk and
beef production. They initially started with thisekd and used the beef primarily for self-consuompti
and partly direct marketing. Their advantage ig thay are not depending on the income from farm
products as they are a publicly financed sociditirt®n that produces mostly for self supply. Thus
the lower quantitative performance especially itkmield carries less weight.

In the case of pigs the issue of demanded meaityjtizined out to be crucial. Old breeds often have
high fat amount; however consumers nowadays mdstigand lean meat. This is a key difficulty in
marketing and may even restrict keeping them fdir sgpply. One farmer raising pigs for self-
consumption said they would like to keep woollygphut so far hesitated as their children dislile th
fatty meat. One farmer explained that he prefensréaluce a product that the majority of the organic
consumers demand (and were a shortage exists apymggad of focussing on an extreme niche
market. Moreover higher amounts of Mangalitza nfeathas 250 fattening pigs) might be difficult to
market anyway. And the farm is not engaged in tlinearketing so far and would have to start this
marketing branch from the beginning. He stressatlitfstead it was important for him to have several
breeds in the crossbreed to establish diversitfigrcase Landschwein, Pietrain and Duroc.

Five farms keep laying hens of which three usedstethlaying hen hybrids, the other two keep the old
Austrian breed Sulmtaler. The latter two primarilge them for self supply, thus having little
economic pressure. The farmers that are markegigg, @lthough only in a modest amount (70 and 30
hens respectively) referred to Sulmtaler when ounj the disadvantages of old breeds that keep them
from shifting. Besides the fact that 70 Sulmtalen$iare quite difficult to chase down the signiitta
lower laying performance and the fact that they latching frequently discouraged them. Besides
their beauty old breeds can not really put forwamtdantages like high product quality. Although some
farmers also slaughter hens at home and use thefoneaIf supply and marginally sometimes market
it, the chickens are primarily kept for egg prodimctand the aspect that they are dual purpose ®reed
is not really taken advantage of. Nonethelessdloise could not offset the lower laying performance

All farms in the study that keep old breeds ard pare farmers that not completely depend on the
farm income to make a living. This for sure lowéne economic pressure and eases to realize the
personal predilection and the personal matter. & faens keeping old breeds were only quite recently
established (the oldest 1998) and started alreatty old races and geared their farm towards it to
cope with the challenges. Public support for kegmndangered breeds is auxiliary, but it makes
husbandry not economically equivalent to standaeddis, at least not in conventional marketing to
wholesalers. Direct marketing is a prerequisit@dhieve economic viability; anyway big purchasers
often don't buy these animals at all. If precoruis for successful direct marketing are given, &dken

a living may be possible, still it remains primgré question of personal conviction.
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Table 9: Animalsthat are kept on the sample farms, in brackets the breeds as far as known

F1 7 horses (Haflinger) (formerly diary cows)

F2 -

F3 - (formerly Highland cattle)

F4 60 fattening pigs incl. 9 sows + boar (Mangalitzlaying hens (Sulmtaler), goats, geese,
rabbits, peacock, bees

F5 12 dairy cows (Braunvieh)*, laying hens (hybyids

F6 5 ewes + ram (Waldschafe), 70 laying hens (kghtj 3 horses, 2 fattening pigs (standard
crossbreed), suckler cow (Fleckvieh)

F7 8 dairy cows (Waldviertler Blondvieh)*, 10 ewesam (Waldschafe), 3 horses (2 Noriker),
donkey, 3 goats, bees, 24 laying hens (Sulmtaé8edlicks, 2 geese (Osterreichische Landgénse),
peacock

F8 16 mother cows (Fleckvieh)*, 4 dairy cows (Fkdek), 2 fattening pigs (standard crossbreed),
30 laying hens (hybrids), bees, fishpond, rabbits

F9 -

F10 250 fattening pigs* (Landschwein + Pietrainurdc crossbreed; sometimes Schwabisch-
Hallisches Landschwein (Swabian-Hall swine)) (foripalso 200 broiler chicken (hybrids))

F11 4 horses (formerly 600 laying hens (hybrids))

F12 150 geese (formerly 70 fattening pigs (standewdsbreed))

* main income source of the farm

5.2.2.2Several domestic animal species on farm

As already briefly addressed above, the issue gpikg several animal species was an important issue
for one third of the famers in the study. Thre¢heise farms show high domestic animal diversitywit
six, seven and ten different species respectiviedple 9). These farmers pointed out that they likked
work with animals, animal husbandry was their passi

“l think that we have so many animals is not onbcduse we are organic, but because we are
somehow partial to animals. [...] We like it, we llka&ving animals.”(F4, 01:35:31)

All three farmers are not entirely depending oroime from the farm and although all of them sell
occasionally surpluses of many different speciestipcts most are primarily for self supply and the
economic relevance is low. One farmer stressedinhiaict it is more a hobby because profitabilgy i
often at best low.

“We have, starting with fish to bees, just evemythburselves, because | take to these things.
Admittedly most are only for self supply. You indeen’'t have to consider it as work, you have to
see it as a hobby these things, because you musbuot too thoroughly all the time. It is only a
hobby already.”(F8, 00:15:53)

The farmers are all directly marketing their mainducts, and thus have a regular clientele to dspo
of surpluses easily.

The fourth farmer that mentioned high on-farm domesnimal diversity in the freelisting task only
keeps fattening pigs besides arable farming. 4t lsrge Demeter farm with the farmer not owner but
only manager of the property. To fulfil the Demetequirements a second farm with cow husbandry
was detached from the property and is managedtbgant, with both farms closely cooperating and
exchanging fodder and manure. Formerly also 20@ebrowice a year were kept and marketed
directly, but this was given up as effort was highd working peaks simultaneous with arable
farming’s. Moreover ethical considerations urgem ko quit.

There is no farm in the study that obtains sigaificincome from two or more different animal

species. One reason therefore might be that thmasfaither have a cropping branch as second
substantial income source or are only part timenéass and thus have an off-farm source of earning.
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Adding a further main income branch may thus noebenomically necessary and farmers prefer to
spend remaining time on several self supply a@vit

5.2.2.3Grazing / free range animals in fruit plantations

One farmer at times uses the edge area of his pfgitation as grazing area for his geese. As &g
no other work had to be done in this section tblateon was evaluated unproblematic by the farmer.
The farmer focussing on berry production was vegpsical about letting chicken into the plantation.
With berries it was said to be unfeasible at altlaskens would eat the berries, beneath fruitstiee
was regarded risky as the birds might damage tBergler & Ramsbacher (2011), who investigated
combined mixed fruit production and free-range kéic husbandry, mostly found no problems with
chicken damaging trees. Only one farmer had meadi@mall trees being unearthed by pawing of the
birds.

5.2.3 Landscape diversity

5.2.3.1Landscape elements and semi-natural habitats

Research has shown that landscape heterogeneitdiegrdification of land use across ecological,
spatial and temporal scales is a key factor foreggtion of ecosystem services (Kremen & Miles,
2012) and the diversity of associated animals,hi@ katter case often even more than organic
compared to conventional management of farms (R@&ISmith, 2006; Tscharntke, Klein, Kruess,
Steffan-Dewenter, & Thies, 2005; Weibull, Bengtss&Nohlgren, 2000) (Purtauf et al., 2005)
(Benton, et al., 2003; Gibson, Pearce, Morris, Syilson, & Memmott, 2007).

Organic agriculture is a farming approach thatasdal on the use of ecosystem services and thet trie
to maintain or restore biological diversity in agrocosystems. The IFOAM norms consequently ask
for biological diversification at the landscape lscand maintenance or establishment of wildlife
habitats. In the chapter “organic ecosystems” saisl:

“Operators shall design and implement measuresamtain and improve landscape and enhance biodiyers
quality, by maintaining on-farm wildlife refuge htdis or establishing them where none exist. Swtiitats
may include, but are not limited to:
a. extensive grassland such as moorlands, reeddaidy land;
b. in general all areas which are not under rotatiand are not heavily
manured: extensive pastures, meadows, extensigslgral, extensive
orchards, hedges, hedgerows, edges between agriewhd forest land,
groups of trees and/or bushes, and forest and veot|
. ecologically rich fallow land or arable land;
. ecologically diversified (extensive) field maugi
e. waterways, pools, springs, ditches, floodplamestjands, swamps and
other water rich areas which are not used for irsign agriculture or
aquaculture production;
f. areas with ruderal flora;
g. wildlife corridors that provide linkages and ¢wttivity to native habitat.(IFOAM, 2012, p. 32f)

o0

All of these habitat groups (a - g) at least onegenbrought up also in the interviews by the fasner
All but one mentioned already in the freelistingktdnedges or other landscape elements, habitats for
wildlife and related practices. All of them eitheraintained (semi)natural areas or located and
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established biotopes and areas intended for slaltkas retreat area for wildlife. Examples aredgpn
hedges, riparian woodland and broad field borddemy deliberately avoided to tidy up every corner
of the landscape and allowed some “wild areas” efsige habitats. Most farmers primarily
underscored the habitat function of these (semiyabelements and its significance as retreat fmea
wildlife in the otherwise quite intensively manadaddscape. Establishment or maintenance of these
areas was often unconditional (from an economimtpof view), the farmers only emotionally
appreciating the biodiversity and liveliness présamd the structure and diversity of the landscape.
Still it is often closely linked with certain ecaggm services. Some underscored the importance of
these elements with respect to beneficial animats thus natural balancing circles or the positive
impact on the microclimate.

Especially in the case of hedges many also extelysissed it and took also economic advantage of it.
Blossoms and branches were used for decoratioits frarvested and processed and partly also sold
and biomass used to produce wood chips.

Although partly also taking economic advantage oltit, many stressed that maintenance and
establishment of landscape elements is primamgjyestion of attitude and mindset.

“You need the mental thing above [in the head;]SiLyou don’t have this, it doesn’t delight you,
you have to have enjoyment with i¢F1, 00:10:39)

“But someone has to rightly, what means rightlgay that it is right, but this one has to think in
this direction, let's put it this way, he has tovkathe awareness that diversity on the whole is
supportive.”(F4, 01:30:11)

Negative aspects of landscape elements were nesetianed unrequested but some admitted that
some extra effort arises from maintaining landsoaleenents. However difficulties like mowing by
hand around single trees or along hedges was accéptthe farmers and not attributed particular
importance. The maintenance of the landscape elsnagfinitely has priority. This favourable
attitude however seems not to be a given mindsall ofganic farmers as Laber (2011a) cites farmers
that noted to maintain landscape elements as Istigey do not aggravate work.

Especially in fruit production farmers explaineddges and biotopes like flower strips to be double-
edged as they are potentially risky due to thetmagd habitat conditions for mice and the danger of
communication of plant diseases. However one fsuitducer in this study who has a long hedge
besides his plantation noted to never have hadgrabwith it so far and the other explained that
prudential establishment can avoid problems.

Economic losses mentioned only one farmer (who thahess said to plan establishing broad field
boarders). Direct costs for establishing hedgestaobpes are anyway quite low in Upper Austria
due to governmental support (support program “Nediives Oberdsterreich”). Still legal regulations
are not only favourable. One farmer pointed out lieaiges and all other not agriculturally used @rea
reduce entitlement for agricultural subsidies, efgrorganic farming, as agricultural area is restic
This actually contradicts its own supporting aind antention. Moreover bureaucracy and strict
protection regulations make management of landsebgreents effortful, inflexible and tedious. It is
necessary to apply for every single managementuneasd especially removal of once established
woody plants is legally difficult.

“They all [farmers; S.L.] shy away from it [landsga elements; S.L.], that's why all are careful

not to let grow anything and there’s politics anldose who preset the general conditions
challenged to say landscape elements can change wath different farm structures, because not
everything is always the same, and if | allow clengf course, if | sweep out of the way
everything it's a different issue, but if | put amsome things and others come in addition, that's
management.(F1, 00:12:03)

It annoys me that | have to call the nature conggown department somewhere because I'm to

stupid [to make it right, S.L.] although | estaliegl it in the first place, and that | have to ask
everybody, [...] then you loose enjoyment, theraitisoying.(F1, 00:18:23)
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Moreover especially in the case of hedges it isrofust not so simple to find an optimal site for
establishment. Leased areas mostly drop out asbpmspots and one farmer explained that at most of
his land establishing hedges was impossible duaimages in the fields that would become clogged
by the roots. On valuable extensively used aretbleshment of a hedge or other woody structures
might have negative effects on biodiversity andstkounterproductive from a nature conservation
point of view. And especially conventional farmarg often not happy about hedges near to their land
what can cause social conflicts. These obstactabiiad some farmers from establishing the amount
and density of hedges intended.

Flowering strips in arable farming were not es&i#d by any farmers. One farmer argued that fields
are anyway not free from weeds and ley makes upbatantial proportion of the crop rotation in
organic farming. Thus anyway enough habitats feeats would exist and separate flowering strips
thus would not be necessary.

5.2.3.2Size of fields

The concrete size of fields was hardly addressedhbyfarmers although the topic seemed to be
strongly entangled with aspects like landscape tmmyoand monocultures. One farmer noted that
small fields improve beauty of landscape but fiedisuld not be smaller than 1ha to be adequately
machineable. Another farmer explained that thenagtifield size would be 6-8ha surrounded by
hedges for microclimatic reasons.

The assumption that smaller and part time farmsldvdiave a more diverse and small-scaled
landscape structure with smaller fields and moopgiper area as found in other studies (Belfrage, e
al., 2005) can not be clearly underscored. On sfaaihs per year often only a few or even only one
crop is cultivated. One reason for this that camésuhat lateral entrants in farming are often fady
mechanized and let their fields at least partly mree by wage work. Having lots of small fields with
different crops with different tillage requiremerftiate and kind) is effortful and costly as youdé&z
order wage labourers several times. Nonethelesdatigest fields were found also on the largest
farms.

However this topic was not focussed and especiltiressed due to time limits, thus more assertions
regarding this issue are not possible.

5.2.3.3Permanent grassland

Permanent grassland cultivation was quite extensivéhe examined farms with two or three cuts
(including grazing) per year. This was partly doethe environmental conditions that do not allow
four or even more cuts. Still farmers turned oubéoskeptical about intensive grassland management.
All farmers linked times of mowing with plant diwdty of the meadows. Permanent grassland only
consisting of few plant species was not considgmtl or appropriate for organic farming. This was
on the one hand because a diverse plant standdpsotiabitat for more different species, especially
insects. The diversity of plants is closely linkedfarmers perception with ecosystem functioning.
Moreover one farmer underlined that diversity camé increases fodder quality and thus animal
health as feeding is more balanced. According i® @hlate first cut to let seeds ripen and thus to
maintain plant diversity and flowering herbs wapartant for all farmers. Also not to cut all fields

the same time was frequently mentioned as a me&sy@mote biodiversity, especially insects. One
farmer who keeps bees underlined the advantageomtincious existence of flowers for honey
production. Another farmer mentioned that they wogave one field uncut till late in the summer
every year to enable roe deer to fawn and notrttighem or even kill the offspring when mowing.
Many farmers also had steep meadows that werentpbace a year. Although implying lots of work
for little harvest farmers emphasized the importaot keeping the landscape open and maintaining
the centuries old cultural landscape. Profound Kedge about plant species turned out to be
sometimes lacking and farmers thus are not awapeitaibhe nature conservation value of certain
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fields. It's more tradition, the appearance of thedscape in general and beauty of plants and a
diverse plant stand that encourages maintenanceréciation (it has to be remarked that farmers
also receive subsidies for maintaining steep gaag3!

One farmer remarked that fodder quality sufferdad &om late first mowing dates but explicatedttha
this was bearable as their animal husbandry i aitensive with no high performance breeds and
animals. Thus to achieve optimal fodder qualityerms of protein etc. is not indispensable. In fact
this situation was given also in the cases of tiierofarmers. In case of a more intensive animal
husbandry the attitude towards grassland managemght be different.

One farmer cultivated and maintained a wet meadd&v.appreciated plant diversity for aesthetic
reasons but also the nature conservation valugedbibtope. He acknowledged its habitat functian fo
many animals but also the ecological role of batepmahe water budget of the landscape. He
maintained from conviction and received subsida@sitf still he signalized that appreciation of the
rural population for his work and the value of thet meadow was not given, neither of farmers nor of
other people. He admitted that this makes worknoféelious and cultivation and maintenance would
be more fun if there would be more interest in apgreciation for the value of the wet meadow.

Grazing impacts biodiversity of grassland as itmtains and establishes structural diversity of the
sward canopy, what has a positive effect on plak @nimal diversity (Rook & Tallowin, 2003).
Compared to meadows amount of plant species mapenbigher on pastures, but plant association
and composition is altered, favouring especiallgsges (Steffan-Dewenter & Leschke, 2003). Thus
grazing in addition to mowing improves grasslangedsity. Grazing and pasture area decreased in the
last century in Austria with agricultural industization (Krausmann, 2004). As grazing is requiired
organic farming diversity of grassland types mayrantained or enhanced on organic farms.
Grazing practices have a considerable impact osstgiad diversity and associated biodiversity but
this issue was hardly addressed in the intervi€@ve farmer mentioned the importance of different
habitats and plant associations for associatedvgigity and instanced the different plant assamiast

in meadows and pastures. In the other interviewsighue was lacking and couldn't be especially
addressed due to time constraints.

5.2.3.40rchards

Fruit trees and orchards were frequently addresspits by the farmers and turned out to be a
personal matter for most of them. All farmers h#@tles an orchard or at least some fruit trees and
many of them not only maintained old ones but gdnew trees and expanded their orchards. The
issue is very much entangled with the topic of foldt varieties as many of them in the same breath
explained to use old varieties for expansion oevel. All of them (except for the apple farm) usted
primarily for self consumption and only surplusesrevsometimes purchased. Many of them made
juice, cider or fruit schnaps and therefore usedpeocative squeezers and filling plants of local
gardening associations. These facilities were pe$jt highlighted many times and highly appreciated
by the farmers and exemplify the importance of log#rastructure for maintenance and
reestablishment of on-farm diversity and local feogply. They ease and “outsource” operations that
are effortful if done on farm and/or buying a sgpamachine for it is costly.
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In this study no assessment of the actual landdoageogeneity on the farms was conducted, thus the
actual landscape heterogeneity and the area cowdttedemi-natural habitats are unknown. Thus it is
not possible to relate statements and attitudeactipes and assess the extent and quality of mesasu
and landscape heterogeneity. Evaluation of thia dayway would be highly complex, depending on
the considered aim (conservation of certain speasimization of diversity or certain ecosystem
services etc.) and based on the often unknownibimadtrelationships between the landscape elements
and the target (Fahrig et al., 2011) (Tscharntkal.e 2005). Fahrig et al. (2011) call for enhagci
“biodiversity to the extent possible while still yiding agricultural products for human consumption

(p. 110). However what is possible depends mainlthe overall system established.

Any way maintenance and establishment of semi-ahtabitats was found to be important for the
farmers who instanced also many examples of exatufi study conducted in south-west England
furthermore found the total area of semi-naturdbitaés to be higher on organic farms than on
conventional ones (Gibson, et al., 2007). Althobging only a vague indication it underscores the
findings of this study that this issue seems toirbportant for organic farmers. And it backs the
assumption that the theoretical requirements chmogfarming regarding semi-natural habitats seem
to, at least to a certain extent, transmit to jract

5.2.4 Associated biodiversity

That farmers very positively commented on assodi@iediversity in general was already hinted in
chapter 5.1.1. This topic should be outlined antire in detail in this section. Associated divgrsit
can be divided in two groups: on the one hand asimath no influence (at least no directly
perceived) on farming and yield and on the othexdhaeeds and pests and related benefical animals.
Many farmers appreciate associated biodiversityefootional and aesthetic reasons. They like the
seething mass of humming insects, the singing a@dmsing of birds in hedges and woodlots. Many
show high emotional attachment towards nature @ncréatures. As already addressed above farmers
installed landscape elements and leave areasitmthe device to enable development of wild plants
and animals. In their management decisions theye,ha@g far as practicable in their view,
consideration for the needs of wildlife. This inds e.g. the use of the “Luftensteiner Gemenge”, a
clover grass mixture with 10% flowering herbs agsetd mowing of fields to enhance habitat quality
for insects. Others remarked to install nestingdsdor birds.

Weeds, pests and benefical animals are seen asegmail part of this whole agroecosystem. Farmers
showed an unagitated stance towards these polgmiggjative creatures and kept them in perspective.
Colourful weeds were even appreciated for theirubeaTheir occurrence is seen as natural and
tolerable to a certain extent, even necessaryegsftiffil ecological functions and allow establisént

of beneficials and natural balancing circles.

Thus their attitude can be called an holistic ethés they locatéultimate value in the biotic
community”(Alrge & Kristensen, 2003, p. 67).

To keep weeds and pests in tolerable rates isaepossible with proper management and vice versa
their mass occurrence often indicates managemduatefaNonetheless some farmers hinted that
certain creatures are difficult to deal with jus watural balancing circles. This is often causgd
strong human influence in intensive systems, theavity altering natural systems what often
manifests in simplification of the biotic communitigxamples are the cabbage white butterfly and
scab. Also large mammals whose natural enemies wamminated were said to require human
regulation.

“Against certain diseases nature takes care offitteere are only very extreme diseases like scab
and such things, well pests actually, is in facdisease, pests that are just more difficult, lptis
it this way.” (F12, 00:39:05)

“The only thing | think that does not adjust its&f game, [...] in this case humans have to

interfere for sure a bit because leaving everythingnature, to this everything is too far
progressed, regarding habitat and everythin{fz8, 01:02:10)
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“The only thing we really had problems with wasthe case of cabbage the cabbage white
butterfly, and in this case we sooner or later js&id okay, you simply have to veil it, nothingeels
helps, if we don't veil the cabbage on our fieldert it doesn’'t work. There is nothing to cut in
autumn. [...] That the benefical animals from thearipn woodland would have helped somehow
| don’t think. But this is more the problem of thenoculture of course, you would have to have, |
don’t know, three cabbages and then again sometis®for hectares.{F11, 01:38:23)

The apple farmer said to use copper preparatesiraadsulphur against scab, noting that amounts of
applicated copper were reduced already signifigattius not seeing a problem in the near to middle
future with soil contamination. In the long termwever he hoped that more scab resistant apple
varieties will be available to overcome the prohlem

In the case of the vegetable farmer veiling ofdhlebage proofed to be the most effective solution.

At least in the presently established food systeping with these problems via increased biodiversit
in form of mixed cropping or fostering beneficialsects and microorganisms seems unrealistic.
Likely only a shift to a much more local and snsdale food production would enable this approach,
thus changes in food distribution, but also in tldion of quality of products would be necessary.
Especially in the case of supply of cities sucthiét svould pose major logistic challenges. Dahlberg
(1993) already pointed out that only a change ef whole food system in general to a more
regenerative one enables sustainability of a paaticsubsystem, in this case agricultural productio

The farmers in this study in general showed an itaiag stance towards weeds and pests. One farmer
criticized that many organic farmers meticulousiht weeds to the last herb, although this is @gitr

to the organic philosophy and anyway not necesaargspecially late weed infestation has not that
significance concerning the yield anyway.

“[It's interesting] that | know many farmers for valm species diversity is very important [or also
old vegetable varieties], and then at home on tbain field in a relatively fascistic way have a
look to displant every single weed, what actuatigginto the opposite direction, because species
diversity indeed also means that weeds that areraly existing on our fields and meadows, that
you let them live to a certain exten{F11, 00:07:43)

In the study of Laber (2011a) became clear thaettomomic situation was an important factor for the
approach to and handling of elements of biodiversit the main income branches farmers are more
meticulous and toleration rates of possibly negaglements are lower as occurring problems could
have significant impact on the income situatione Tdtonomic pressure and the significance of a
branch or crop thus seem to be important factolsnghthe same line are findings of McCann et al.

(1997) that higher economic pressure reduces fatmallingness to adopt conservation practices.

Diversification of income branches and productioight reduce the significance of a single income

source, thus farmers probably can be more toleratdeconsiderate towards associated biodiversity.
Also a higher amount of coverage, likely to be acbd with direct marketing or further processing,

might have a similar effect.

5.2.5 Operational diversity / farm diversification

In this section two further aspects of diversifieatare dealt with: on the one hand the combination
and mix of several production branches, such amanhusbandry, arable farming, vegetable
production and permanent cropping, i.e. agricultdigersification, and on the other hand diversity
input- and output channels, mainly diversity of keding and purchasers. Diversity of products within
a production branch, e.g. diversity of vegetablesrops grown or the amount of different processed
food products made on the farm was already tresteste in chapter 5.2.1.6 about crop diversity and
Is thus not addressed here again. The focus irséaison is on the combination of different brarseche
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and there especially on the integration of animasbandry and crop production, a mix that is
recommended for nutrient supply and cycling (Sahidsrahim, & van Keulen, 2002). In bio-dynamic
farming animal husbandry, especially cow husbangryin principle even a requirement, although
exceptions may be approved.

5.2.5.1Agricultural diversification

As already described above (chapter 5.1.2) diveasibn issues were frequently mentioned and
brought up by the farmers themselves and besidessity of products within a branch also diversity
of production branches was mentioned. One farnarwias engaged in several income activities like
coach tours and sledging, arable farming, foresnhiomass-to-heat plant and room letting put
forward the importance of income risk spreading alsb emphasized the diversion of tasks what
maintains enjoyment of work and the utilizationfiefe time resources. Still this farmer was the only
one in the study that deeply diversified his incdm&nches. The full-time farmers engaged primarily
in two major income and production branches. This wither a combination of arable farming and
animal husbandry or of fruit or vegetable produttimd processing of (parts of) these raw products.
The latter group mainly diversified production viithits branches (see chapter 5.2.1.6). Product
diversification within a branch is often easienvask compatibility may be achieved easier and often
little investment in machines or infrastructurengcessary. Investments in modern farming are high,
especially in animal husbandry if no basic infrasture is available, and a certain scale of pradoct

is thus necessary to pay itself off. As processndone whole year round and maybe even primarily
in winter as in the case of the apple farmer, trame not really free time resources that would
encourage to engage in other “fill-in activities”.

Animal husbandry, if done at all, for these farmersiore a hobby than an integral part of the fagmi
system. One farmer keeps some horses, anotheebas that serve also as a marketing gag and as an
attractant for consumers. Both were engaged inartinsbandry in the past (600 laying hens and 70
fattening pigs per lot respectively) but quit wihimal husbandry as major production branch. Both
named work compatibility and hygienic aspects bseanf processing as major reasons.

“But with high diversity, you just often have prebis, because for example we do now quite a lot
of processing and marketing, to wit juice productiand there’s then the topic hygienic aspects
that are not easy to combine with animal husbanfdry], and that is often just not the optimum.”
(F12, 00:07:22)

With success and growth of the processing sectmma@nic importance and time requirements shifted
more and more towards processing. Still animakg $ipecial crops (fruits, vegetables, herbs) and
processing, require high “basic” attention to maimthigh quality, success and animal welfare.
Knowledge demand is high especially in organic fagnn these sectors to achieve good quality.
Thus at some point they decided to focus on foodgssing.

“Diversity on the farm also means a wide rangeasikss, to danany thingswell, and this was just
a bit difficult, that’'s why we specialized(F12, 00:07:50)

All farmers in the study not keeping animals adedttthat animal husbandry is advantageous
regarding nutrient supply and cycling, nonethe#dkef them stated that an adequate crop rotatoh a
composting can make up for it, at least if you Jaatept lower yields.

“l indeed see that in the case of my neighbour, [thdt regular and [...] appropriate manure
application on the fields would make sense, thailevot be amiss, but if you accept that yields
are on an even lower level againF11, 01:29:57)

Only one farmer from a region with short vegetatipariod declared that animal manure is

indispensable to achieve reasonable yields as liegus catch crops as green manure were not
possible regularly.
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Two full-time farmers combined arable farming wéhimal husbandry, in particular dairy cows and
fattening pigs respectively. The dairy cow owneerapes a farm that since long is engaged in cow
husbandry and breeding and she underscored thmalptiosed nutrient cycle that is established
thereby. As they are producing bread cereals farl@galers animal manure was said to be crucial to
achieve the demanded protein content. Moreovectnes utilize grassland inappropriate for arable
farming and exploit and upvalue resources like etqyrass and catch crops. Still she pointed ot tha
in the case her children want to continue with adihusbandry, infrastructure investments would be
necessary. These would be quite expensive and areus potential impediment. At the time of
conversion to organic farming the stable was jusvigionally and cheaply adjusted and pig fattening
was ceased then completely as infrastructure amapiifulfil organic requirements would have been
too expensive.

In the case of the bio-dynamic pig farmer the couwslandry that had to be established as a
prerequisite for conversion was outsourced to artebecause arable farming uses up already most
time resources (the farm has 230ha). Instead pigniag was, after a short break, started agairt wha
iIs less time consuming and temporarily also brsilevere kept (see chapter 5.2.2.2). Basic
infrastructure in this case was already available.

All farmers keeping animals showed a strong detinaind affection towards animal husbandry and
the pleasure in doing a certain work was also perdea crucial determining point for diversificatio

in general. Although most farmers in the study kesmgmals and all of them acknowledged the
advantages of integrated animal and crop produdimtems especially concerning nutrient supply
and cycling, none of them favoured an obligation doversification or animal husbandry. Many
farmers stressed that diversity can’t be dictated #hat every farmer should do what he/she is
interested in, because only this ensures qualityesmjoyment of work.

“I even think that an organic farmer should havearaals only because he is organic, and then
probably not to be good with it. Or another farnoshld have a huge market garden and is not
good therewith. | don't see it like that. We likftd have animals].”(F4, 01:36:02)

The love for one’s work, to the animals, plants #mel environment is seen as a crucial feature and
strength of organic farming and forced conditiomsl atrict requirements would undermine this.
Moreover it might preclude dedicated organic fasnesose circumstances do not allow animal
husbandry and it might hamper or delay progressioorganic farming techniques and practices as
farmers can not focus on their metier.

The part-time farmers in the study often establisbublime diversity of production, however only
small scale. Farmers that are engaged in off-fampl@yment mostly have only one major farm
production branch, but are additionally engagedidrnious self-supply activities with some excess
supply being marketed. These farmers take lotdeafgpire in spreading their farming activities amd t
produce one’s own food and enjoyment in engaginganous farming and food production activities
are main reasons for diversification.

“... because I like to work with fruits, [...], we halas of apple juice, we utilize everything, | like
to distill fruit schnaps, what many farmers doni a@ny more, some are specializing but just as a
sideline little do it any more. We have our ownecidnd | simply rejoice after all if it's the own
product.” (F8, 00:32:22)

Profitability of the small-scale production branshig often low but these activities are anyway more
seen as a hobby than as an income source.

“We have, starting with fish to bees, just evemythburselves, because | take to these things.
Admittedly most are only for self supply. You indden’'t have to consider it as work, you have to
see it as a hobby these things, because you musbuaot too thoroughly all the time. It is only a
hobby already.”(F8, 00:15:53)

The (more time efficient) income from off-farm erapinent reduces economic pressure and allows
engaging in several activities and diversifyingdgurction.
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“... because we work off-farm, because we are earbmiter there. Because we invest our time
there, because we couldn’'t earn enough for thesjdpt the living costs, and much less with
diversity. [...] If | knew it was possible to makéidang with harvesting all elder bushes, that |
properly purchase all my honey, that | sell theckbns, that | sell the geese, [...] | would do it.
[...] we are lucky somehow to earn that much monegniother sector to afford the financially
hard times so to say(F4, 01:10:09)

Examples for such small-scale activities foundl@dample farms are bee keeping, fattening of some
pigs, keeping some laying hens, ducks or geesegige and meat, vegetable and herb production and
making marmalade out of wild fruits from hedgesm@darmers quite steadily produce some excess
supply that is directly marketed. This is the casgecially when also a main farm product is markete
directly and thus a regular clientele exists that easily be contacted if some products are availab
One farmer purchasing to wholesalers on the othadhinted that she never started with direct
marketing of eggs because then she would haveowder steady supply to keep consumers in line
what also means often excess supply with no valyeirchase.

Farm diversification, understood as spreading whfaousehold income among both agricultural and
non-agricultural activities (on and off farm), istaategy applied by many farmers in Europe. Meert
al. (2005) (after Bowler (1992) and libery (199&igtinguish 6 possible development pathways of
farms, three of which represent a form of divecsifiion (Figure 3).

1
v Industrial model

| -

Maintaining a viable [~~__ 5
agricultural enterprise I Agricultural
diversification

3
Structural
Il 7 diversification
Non-farm income 7

diversification \\ 4
. Income
diversification
¥ s
1} r Reduond 1
7 educed farm
Marginalisation of the [~ activity
farm enterprise ~ A

Part-time farming
Semi-retirement

Figure 3: Possible development pathways of farnesr(fMeert et al. (2005) after Bowler (1992) and
llbery (1992))

The type of diversification strongly depends on tleeessary investments, the availability of money
and the openness to risk-taking and external fimhnesources respectively (Bowler, 1992; Meert, et
al., 2005; Whatmore, Munton, Little, & Marsden, 798

Agricultural diversification, i.e. establishing ndarming branches, is very capital intensive (Bawle
1992) and often already necessary renewal of masham infrastructure leads to the decision to
completely quit certain farm sectors (Ribisch, 20@sze also above). Also a lack of availability of
work force often leads to the quitting of certaadur intensive production branches (Ribisch, 2012)
Structural diversification, i.e. redeploying of faresources, encompasses very diverse stratekges li
farm gate sales, further processing or tourism (ke al., 2005). This strategy usually requiress|
financial investment and is thus often more ativadior farmers that try to avoid high dept in artie
remain independent and flexible. Many farmers ia gitudy chose this development pathway of direct
marketing and/or processing. Off-farm employmentaat is the most risk-averse and easy way to
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cope with economic problems in farming. Also thiategy was common among the farmers in the
study (although some of these farmers were lagnahnts in farming that (at least so far) did gige
up their job, thus their “development pathway”ésersed).

The capital intensity of modern farming technolagfyen requires a certain specialization to earn
enough money to pay off investments and to makérggl High labour costs on the other hand make
abandonment of modern technologies and exchandge mitnan labour difficult. Moreover to
combine many labour and knowledge intensive farnbire;mches like fruit and vegetable production,
processing and animal husbandry seems difficutstablish, especially as quality of production is a
key success factor. These income branches oftenpeall time resources if performed in a cost-
efficient extent.

“In today’s marketing structure it's partly just medifficult to concentrate on everything because
you have to produce much more to have the sanielas;t know, 50 years ago(F9, 01:24:52)

Many farmers criticized low prices (relative to etlproducts) as a challenge for diversity as iearg
farmers to specialize.

Part-time farmers on the other hand often earn snonare efficient in off-farm employment what
reduces economic pressure and enables to divdesifying activities. This diversified small-scale
production however is often not much more than-pestral. Off-farm employment enables them to
realize their favoured diversified farm.

Bowler (1992) pointed out that a reversed evolut{oa. agricultural diversification if structural
diversification or off-farm employment was chosé&nlnlikely due to competition with bigger farms
and lack of capital and/or risk-averseness. Thustrang financial support for agricultural
diversification appears to be important.

5.2.5.2Diversity of marketing channels and purchasers

The second major possibility for farmers to spremwme risk is via diversifying marketing channels
and purchasers. This issue was brought up sevsras by the farmers. On the sample farms four
forms of diversifying marketing could be found:

Several bulk purchasers

- Combination of selling wholesale and directly

Direct marketing (per se diversifies customers)

Purchasing to (several) other farmers (esp. ic#se of animal fodder)

Two farmers selling via wholesalers and grocergilets respectively noted to deliberately sell to
several purchasers and not to focus too much argene.

“Well, there’s also to state for the diversity oy mnterprise, that ten years ago ... got 75, 80% of
our output and I'm definitely glad that this chaxge bit. By now we have 5 big purchasers, with
no one getting more than 15%, and this is indeea@gant compared to before, [...] because you
are broader positioned.{F11, 00:59:43)

Obviously this strategy is only possible if the gwoed amount is large enough to portion it among
wholesalers. One small fruit producer for examgald to focus on direct marketing for trying to avoid
dependency because wholesale “wants of courseitiegh(F9), so all or nothing were the options.
Not just delivering to the next Lagerhaus but logkifor purchasers oneself, may it be producer
groups, private processors like mills or butcheoesidependent traders, is effortful, especiatiyhe
beginning, but sustains independency, allows rigleading and even may allow for higher prices.
Acting sort of as a businessman moreover was sakgép mentally agile and avoids falling into a
lethargic attitude and stance.
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“And so it was an issue for me because you arelehgéd in the mode of thought, i.e. where do |
take it. | have to make contact, | have to negetiabntracts, I'm just on the road like a

businessman again. And | have not handed off allresponsibility, but have to shape my
environment myself again. And that was excitingt, stirs, so to say.(F10, 01:41:52)

One farmer initially distributed his apples viaesaih commission but local residents’ demand urged
him to establish direct marketing, what by now ntaup already half of the income of the farm (see
also chapter 5.2.1.6). Although in the near futweedoes not expect problems with selling wholesale
as currently a shortage of organic apples exist&urope, he admitted to be glad to have another
mainstay.

“And that’s why 1 think it would work alone [withhelesaling] also very well, we are no in a
situation where there are insufficient organic agsplit could occur one day the situation that
there are too much organic apples, | don'’t think Isot it could be, and then | of course have in
direct marketing another income source what is nfixed.” (F12, 01:18:05)

The decision for direct marketing in most cases matsprimarily taken for spreading risk per se but
the main intention was to sustain independencytangalize and put into practice one’s own ideas
and beliefs.

“Because we are marketing directly | do exactly whaant. And | do not let me push in a model
or something and | do not need to [...] satisfy aimghes of commercial chains, | just do what |
want for the price that | want.{F6, 00:52:11)

It is anyway often the only possibility to markbetproducts produced on these farms, either because
they are not wanted by wholesalers at all for aeritzherent features, not enough demand exists or
provided amounts are too small to be profitable @deo chapters 5.2.1.3,5.2.2.1, 5.2.1.6).

Direct marketing per se also spreads risk as egengumer makes up only a little percentage of
overall sales. Moreover farmers frequently mentibttee diversity of the customers buying directly
from the farmers what amplifies the effect and tesiencourages diversification of production (see
also chapter 5.2.1.6). In addition to purchasingaliy to the end consumer some farmers deliver als
restaurants what constitutes sort of a second piithin the direct marketing branch. Only one farm
temporarily sold on farmers markets. She explathedl regular vending on markets was planned for
the future, but getting a (place for a) market ssadiifficult in her region.

As the other above mentioned private marketingoogtidirect marketing is effortful and requires
knowledge for successful establishment. Besidaesahiemote location of the farm might make direct
marketing difficult and the social situation on taem influences the decision for or against it.eOn
farmer indicated that they decided against it 4 one generation was living on the farm.

“At our farm has actually always been only one gatien, and then it is extremely difficult. [...]
If there are two generations it is great but otheevwyou have almost no freedom any mo(g3,
00:29:52)

Especially animal fodder (fodder cereals, graiutags, hay and silage) is purchased by some farmers
directly to other farmers, often in form of steaditationships and partly also in exchange with
manure. Still one farmer purchasing his small ant®wh cereals mostly via a producer group noted
that especially in wine growing a much better netwimr selling among farmers exists, for him a
model that could and should be adopted also inniedarming much more to build up regional cycles
and avoid far transport.

As with production also in the case of diversifymgrketing the risk of dissipation was mentioned, a
issue observed sometimes in the case of otheriorffamers in the region.

“Well, | just see this with some organic vegetafalemers in the Eferdinger region, that on the
one hand market a bit in direction of one or twool@isalers, and on the other side though look to
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have maybe his their own farm shop and then maigdmego to the mart, that you just cover the
whole spectrum somehow, that you also broaden diégarconsumers, and | think you just tatter
completely, this has to be madness, that wouldndriything for me.(F11, 00:23:45)

Nonetheless this farmer, as most farmers in thadystnas very much engaged in and concerned with
marketing. Almost none just delivered masses tolieation point. This has not only economic
reasons. The social aspect, the contact to theunwrsand the value attributed to the product are
important drivers for direct marketing (see chaptdr.3). This reflects the findings of Sullivanadt
(1996) that many farmers, organic and conventialige, are proud of their products and especially
organic farmers enjoy the contact to consumers.

However it's not everybody’'s taste. One farmerlhiis tstudy pointed out that many farmers in the
region just do not want to market directly. Witlspect to this he gave major importance to knowledge
and education: if properly educated the inhibitiemel for direct marketing would be lower. He
criticized that many farm successors do not haveagricultural education anymore but are
encouraged to learn another trade.

5.2.6 Theoretical perspectives and discussion

This study is based on the notion of farms as systewhich accordingly consist of different
subsystems and are embedded in a network of ogetarss that interrelate and influence each other.
Correspondingly it is assumed that agriculturakdsity on a farm is depending on the interrelations
among different subsystems of a farm and the oglatof these to other systems outside the farm. In
line with this it is aimed to figure out the crulcfaub)systems that influence agricultural diversind
how they interrelate. Actor network theory was shaw be a useful tool and approach with this
respect as it focuses on the heterogeneous irsttored of social, biological and technical entities
our world (Noe & Alrge, 2012). It takes a compretiea view on entities that make up a system that
besides tangible objects like machines, plants mmals includes intangible aspects like skills,
knowledge, values and goals and thus allows toghoint the complex interrelations of humans and
nature (Noe & Alrge, 2012).

In the following first a short recap and synopsistiie most important influencing factors on the
respective single aspects and elements of biodliyetealt with above is given (sub-section 5.2.6.1)
Subsequently a general model of influencing factsrsagricultural diversification is presented that
conflates the single influencing factors detected #he connection to social systems theory and acto
network theory is established (sub-section 5.2.6)b-section 5.2.6.3 deals with synergies of
diversity that show and reflect the interrelatiafsthe subsystems of a farming system and how
positive feedback can boost biodiversity on farfrtdps in the right direction are taken.

5.2.6.1Recap of influencing factors

Farmers recognize the crop rotation as the basisgainic arable farming. However farmers showed a
quite pragmatic stance towards the crop rotaties|ading that it has to work and being quite fléib
regarding their actual rotation, sometimes not dgpewally able to outline their standard sequence.
What in this context especially is critical is tlkabbwledge about the features of certain cropstheid
interdependencies seemed sometimes to be quiteClamp. rotations are often quite simple, consisting
only of ley and cereals, especially when the footishe farm is on another farming branch. For
alternative crops logistics (seed sourcing, prangssand marketing were named as the crucial
influencing factors. Direct marketing and in theseaf fodder crops the possibility to feed them to
farm-own livestock (instead of selling) are impaiteequirements for integration of rare crops. Gove
cropping is regularly performed, however divergingeven contrasting opinions concerning the used
plants and mixtures manifested, ranging from sdjglaited selections of very diverse mixtures to
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specifically improve the soil to the use of whaaiailable on farm from harvest and denying specifi
crops or mixtures.

Mixed cropping, undersowing of ground-cover plantduded, turned out to be a very topical theme
at the moment in organic farming with lots of farsién the study experimenting at the moment
therewith.

Direct marketing and personal interest seemed tihdenost important factors for the diversification
of fruits, vegetables and processed products thdb@@ct marketing on the one hand fosters divgrsi
through differing consumer demands and preferetiasare served and on the other hand enables
also diversification of production via higher pragu prices and the possibility to purchase small
amounts. However diversity requires knowledge, gomhagement, yet flexibility, and qualified
workers. Also the bureaucratic effort was said éocballenging. Mixed cropping in fruit and field
vegetable production turned out to lack viable emts so far and would require more applied
research. Agroforestry was mentioned by one faltuéseems not to be a relevant topic so far among
organic farmers in general.

In the case of animal husbandry the mixture of svanimal species turned out to be important for
many farmers, however this was especially the edie part-time farmers with lower economic
pressure. The same was true for husbandry of aldntgatively lower performing races. Direct
marketing again turned out to be a requirement aows for selling of small amounts and enables
higher prices.

Landscape diversity is appreciated by the farmersaésthetic reasons and landscape elements and
semi-natural habitats were maintained or estaldisiyeall farmers as refuge habitats for wildlifedan
to influence the microclimate. Farmers showed @ngtemotional attachment to wildlife and revealed
an unagitated stance towards weeds and pests,gstyitet them exist as far as economically
acceptable.

As very important for all farmers turned out theim@nance, establishment or extension of orchards
and the conservation of old fruit varieties thag appreciated for their ecological value as genetic
source but also for their taste. Genetic diversitystaple crops on the other hand is an issue that
farmers seem to be less concerned with.

Diversification across farming branches especiallihe case of mixing several labour and knowledge
intensive branches like animal husbandry, fruit aegetable growing and processing turned out to be
difficult to handle. Moreover high capital intensiof modern farming technology (machines and
infrastructure) requires a certain specializatiod & an obstacle for establishing new branches. It
often even makes continuation of several brancliiisuit. Also quality of life especially in the
context of animal husbandry is an influencing facRiversification within a branch (crops grown and
products processed) is easier to realize as brally less capital intensive, compatibility pretsis

are less likely and it allows making use of fresowgces (increased occupancy rate of machines,
spreading workload peaks).

Part-time farmers often are highly diversified it production, producing small-scale for selfyp
and direct marketing. The lower economic pressueetd the fixed off-farm income allowed for this,
often faintly profitable, spreading of activitiescarding to ones interests.

Personal interest, curiosity and dedication alwaysed out to be major drivers for diversification,
may it be within or across several branches. Thas waiso true for aspects like husbandry of old
animal breeds or choice of crops. The economicunistances however frame and eventually
determine the specific configuration in every marar case. Direct marketing in any case turned out
to be a facilitator if not a prerequisite.

5.2.6.2Model of influencing factors on agricultural diversfication

The manifold factors detected that can have anénfte on the agricultural diversity on a farm can b
allocated to three major groups: production-teciniactors, economic factors and personal factors
(Figure 4).

Production-technical factors encompass all aspikatsegard the production process per se. The very
basic factors with this respect are the environalecdnditions, namely soil properties, climate and
location/exposure of the farm, that determine whadossible to grow and produce on the farm. The
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choice and combination of elements in the farmiygjesm is further determined by their function and
functionality in the system. Only a prudent combtiora of elements that, especially if external irgut
are restricted or not used, provide all necessamgystem services and resources, ensures viadiility
production. Examples are the crop rotation wheyealed legumes provide nitrogen and enable soll
rest, establishment of wildlife habitats for benili animals to achieve pest control, introductan
domestic animals for nutrient supply and cyclingrdgroduction of fodder crops as feed for animals.
Certain elements may be introduced and used to makeof certain free resources. These can
constitute biomass resources like permanent grassleagumes or crop residues that are utilized and
up-valued or natural resources (e.g. sunlight erients in the case of mixed cropping) but alse fre
time resources of workers or underused machines.chbice of elements is also determined by the
appropriateness for the established system. Olahadrioreeds for example are mostly dual-purpose
breeds with lower quantitative performance and @sflg suitable for extensive husbandry. For a
farmer focussing on dairy production thus old caeeds might not constitute the optimal and most
suitable alternative. The different elements of slistem moreover have to be compatible, on the one
hand regarding plant-, animal- and production sapitissues and on the other hand regarding
workload and workflow. Another quite basic conditis the availability of resources. This comprises
not only availability of certain plant or animalespes or varieties/breeds, but also machines, local
processing infrastructure and (qualified) workforddie distance to the supplier of seeds, plants,
animals or infrastructure and the amount requiradted for processing is thereby mostly the critical
point. Also the effort bound up with certain cropsjmals and products determines whether they are
established or retained in the system. Effortfehe@nts, often some which frequently cause problems,
might be removed from the system. But also increéasanagement and bureaucratic effort owing to
diversification or the impact on the living qualitietermine configuration of the farm. And type of
production not least depends on the knowledge kifid ef the farmer. This covers not only hard or
manual skills of production techniques but alsd skills, especially management capabilities a# hig
diversity requires good organization.

The second major impact group are economic aspébes. profitability of certain products and
production branches is important especially fomiars that receive their major income from farming.
Profitability is mainly influenced by the qualite¢i and quantitative performance of certain cropgb an
animals, the producer price, scale of productiath @rentual subsidies. The second important point is
demand and marketability of products. Especiallyolebalers and the retail industry demand
primarily a few certain products with specific fesds, and those in adequately big amounts. But also
in direct marketing farmers are always bound toscomers’ demand. And a third economic aspect is
deliberate risk spreading through diversification.

At long last personal factors significantly detemmidiversity, especially regarding decisions and
elements that are beyond the scope of mere (shior) tfunctioning of the system. The farmers’
awareness of the importance of diversity at sevgpatial and temporal scales and his/her attitude
towards and commitment to establishment and coasernvof diversity are important prerequisites for
high diversity. Moreover enjoyment of diversifiaati and the drive to try out new things are characte
traits that foster diversity.
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Figure 4: Model of influencing factors that determaithe agricultural diversity on a farm;

agricultural diversity thereby depends on the oaadion the amount of different elements of planned
biodiversity (like crops, semi-natural habitats.g@nd of production branches (arable farming,
animal husbandry etc.) on the farm and on the oktaerd on the characteristic of these elements (e.g.
which varieties, breeds etc.) and the form of patign (e.g. single or mixed cropping)

Noe & Alrge (2012; 2003) have shown that a farm loamnderstood as a social system (according to
Luhmann’s theory of social systems), it thus cduts an autopoietic, self-organizing and —
reproducing system. The main internal process dhtblishes and maintains it is the generation of
meaningfulness and the production of a situatiomadference. A farming system consists of many
“objects” which, according to actor-networks theadgpict actants that are interrelated in a complex
network of relations. These comprise not only eleimdike crops and animals, machines and people
but also values, knowledge, skills, goals etc. femming system is thereby not primarily defined by
the elements themselves but by the role these atsrptay, i.e‘how and in what relations they enter
as actants in the networlk{Noe & Alrge, 2012, p. 392). What kind of elemeats included and how
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these elements are enrolled (elements are diffgreahceptualized by different people) depends on
the characteristics of the enterprise and theafeste network to achieve coherence. It is thispss

of selection of possible elements and the definith the role these elements play on the farm from
the innumerable possibilities theoretically exigtithhat establishes meaning and thus constitutes the
system. In doing so contingency and complexity r@duced significantly what only enables self-
preservation and coping with the surrounding.

“The self-organization of social systems as autepwi is then a process of reducing complexity by
selection of meaning. The selection of meaning baist systeminternal and self-referential operation
by which the system draws its own operational batied.” (Noe & Alrge, 2012, p. 395)

“Any decision making system faced with such a degfecontingency needs to reduce complexity,
both internally in terms of which elements are dieth and with regard to its environment in ternfs o
what is important to observe and what is not. Othee it will break down immediately due to the
overload of possibilities.(Noe & Alrge, 2012, p. 394)

Specialization of farms is thus from a social systeerspective a natural and necessary development
as it enables to cope with the increased complaritthe food system and in society in general. It
reduces the amount of impacts to which the systamtb respond and thus would be forced to
restructure internally, it reduces complexity ofaupoiesis.

Diversity in the conventional (and “conventionatiZze@rganic) system is thus unviable in the long.run

It depends on what Noe & Alrge (2012) call “newustural couplings” like alternative food networks
that internally regulate and thus change the resipeness of the farm system to feedback. It isethes
interrelations between the manifold actants inrenfaystem that have to be considered and adapted to
be favourable for diversity. The model establisabdve provides an overview of the framing factors
and conditions of diversity and might guide in depenent of strategies and “new structural
couplings” that strive to increase diversity.

5.2.6.3Synergies owing to diversity

Research has shown that landscape heterogeneitikay factor for diversity of associated animals,
often even more than organic compared to convegltioranagement of farms (Rundlof & Smith,
2006) (Weibull, et al., 2000) (Purtauf, et al., @p@Tscharntke, et al., 2005) (Benton, et al., 2003
Thus a diverse and small-scaled production is atkegonservation of associated animals and the
ecosystem services they provide, services on wirighnic farming is built. Beyond that agricultural
diversification turned out to often create synesgignong the combined planned elements, as they
appeared to be mutually supportive and positivefjuéncing each other, thus making farming in the
end easier, more profitable or enabling even furthieersification besides supporting biodiversity.
This supportive feature of diversification was atetlined by a farmer.

“If it gets a flow it actually makes many thingsses, or you realize if it is really diverse, thén
doesn’'t matter if | have 20 hens or 40, so it pgsef a bit you could say.(F7, 00:18:37)

The following list summarizes the key synergies diversification that turned up during the
interviews:

= Mixed farming (animal husbandry and arable farmiegses mixed cropping (e.g. fodder
cereals and grain legumes) as mixtures can berféarm and do not have to be separated

= Mixed farming and thus available manure eases ptamu of bread cereals (i.e. achieving
adequate protein content) or vegetables, thusastrg and stabilizing income

= Food processing benefits from diverse productioa availability of raw materials and
conversely can ease diversification of productisiit @arovides a valve for excess supply

o0 Cow andpig husbandry on the farm is advantageous foragpuugroduction as it
requires a certain pig meat portion

60



0 Pasta production eases establishment of a diredtetrag branch for eggs as excess
supply can be used for pasta

= High straw content of old cereal species like smspklt is useful or even favourable for
farmers also engaged in animal husbandry

= Diversification increases occupancy rate of machiered machines for one production sector
might be convenient in another (e.g. arable farnaing vegetable production)

= Bee keeping urges farmers to staged mowing to antigtprovide flowering plants

= Social diversity on the farm eases direct markesing diversification of production

= Direct marketing enables purchasing of small am®unt

= Husbandry of non-conventional cow breeds with log@antitative performance enables later
silaging and mowing as optimum fodder quality (gyeand protein content) is of lesser
importance, thus a higher plant diversity in pererdrgrassland can be established

This list is exemplary for the manifold interretats between elements (subsystems) in the farming
system. It shows that diversity of production natyofosters biodiversity and spreads risk, but
diversity in all its aspects is supportive for thestem as a whole and that if the preconditions for
diversity and diversification are given, the systsmpports itself. Increasing planned biological
diversity across and within farming branches infices the contrivable planned biodiversity of other
branches in the system. Also a positive feedbatkd®n social diversity on the farm, social diversit

in the food chain and agricultural diversificatieeems to exist that maintains and further enhances
diversity of the planned and thus the associatedrsity on the farm. Higher on farm biodiversity
enables agricultural diversification and direct keding what itself enables and promotes product
diversification. Agricultural diversification againables to enhance income generation on the farm
and thus allows more people to make a living froarknon the farm, i.e. maintaining social diversity
(Figure 5). For example higher social diversitytiwe food system and stable producer-consumer-
relationships, what might result in lower economiessure, might enable to include more people in
farming, probably even handicapped.

These synergies partly reflect closed and funatigrdcological cycles, but it shows that simplifying
certain operations and sections might urge to siynplso in others or vice versa increased divgrsit
in one sector allows increased diversity in anotheeflects the correlating subsystems of a fard

the interrelations of the farm with other systemg(actors in the food chain) and demonstrates how
feedback within the system can boost or diminiskedity depending on the steps and decisions
taken.
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6 Conclusion

6.1 Farmers’ attitude, diversity and resilience

Farmers’ attitude towards and perception of biodi in this study can in general be assessed as i
line with the organic principles as they seem t@@iwe the importance of biodiversity for functingi

of the agro-ecosystem, but even more, appear t@ampuntrinsic value to biodiversity and therefore
their ethics can be considered as holistic.

However farmers sometimes seemed not to be awateomportance of redundancy effects for the
resilience of a SES. On-farm resilience can bé gplin “ecological” resilience that is, with regp¢o
diversity, determined by the redundancy of fundaiagroups, and in “socio-cultural” resilience, tigt
having a portfolio of alternative capabilities, opjunities and relationships to maintain or esgibli
flexibility and adaptive capacity (Darnhofer, BelloDedieu, & Milestad, 2011; Smit & Trigeorgis,
2006) (these two aspects of resilience are of eostrongly intertwined). Farmers showed sometimes
a quite pragmatic stance towards certain elememtsaapects of diversity that gives priority to (gho
term) functionality of the system. This was for exde found in the case of the crop rotation where
adequacy was evaluated in view of acceptable yieldsis difficult to assess whether this
“functionalistic” view is sufficient to establishedundancy of functional groups and maintains
flexibility and adaptive capacity; nonethelessases a certain threat to undermine both. Flexybilt

the single farm could be impaired for example ifrenéunctionality as yardstick of evaluation of
operations and processes leads to a (too) strorgs fon certain products that leads to structural
constraints and inflexibility in the system, e.@chuse of economic and financial constraints due to
investments to make use of economies of scaleangtspecialization of machines and infrastructure
(cf. Hendrickson & James, 2005). If this focusdalk through in a whole region it could even lead to
regionally unilateral infrastructure in the prodgagssector that might impair transformative resitie

of the whole region. Resilience in the farming systdepends also on the diversity between farms
regarding production and methods applied. It canb@omade a point in this study how diverging
farms in a region are although there are indicatitivat there’s not a text-book version of organic
farming applied by all farmers in a certain arelae Tarmers’ attitude that every one should engage i
what he/she is interested in further underscotisstbtion as interests can be assumed to be differi
While this approach could also lead to a (too)msirfocus of a farm on a certain production braith,
general the positive aspects, as there are diyeasitong farmers in a region, establishment of
outstanding diversity within a branch, further mrssing and further development of organic farming
techniques seem to prevail. Diversity anyway setanie restricted more by economic constraints
than personal attitude. However more research ahisutopic would be necessary.

Another conspicuity is that farmers sometimes sekeiiee see certain elements of diversity, or
activities that preserve or foster diversity, aghemgeable or selectable, in the sense of “I'm not
involved in this but therefore in that”. One ex@éory approach therefore would provide Bourdieu’'s
concept of cultural capital and the theory of sb@aresentations that were applied above. To engag
in one of those activities might be important taait cultural capital, e.g. prestige, and thus to
achieve acceptance in the organic community. Th&kepresentation of organic agriculture and its
diversity nevertheless might require only singlesath activities. However this pragmatic stance
might often simply be a concession to, especianemic, realities that often do not allow perfegti
the system in all aspects of diversity even if widlor intended.

As this is not a representative study the findidgshot mean that there might not be organic farmers
out there that do not care two figs about the dggphilosophy in general and diversity in partigula
This indeed poses the threat of organic produdmnetimes being not in line with the organic values
However farmers in general rather seem to oppagdestregulations. Sutherland (2013) points out
that conversion of pragmatic farmers might not gablem as long as long as sufficient community
mechanisms like displayed environmental (and/oermdity) symbols that reflect the organic values are
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in place. Accordingly it seems more important teeisgthen the organic community and solidarity
among organic farmers with brisk relations and exgfe of knowledge and experiences instead of
separation of organic farmers in good and bad andgisking a bifurcation of organic in “hardlinérs
and “pragmatists”. Nonetheless it seems adequateatso practical to limit buying-in of external
farming inputs like fertilizer (manure, compost)animal feed (especially of omnivores) at least to
certain degree as these permissions clearly oppuseorganic principles and allow to avoid
establishment of a more land-based system.

6.2 Social diversity as crucial factor for agricultural
diversification

Personal, economic and production-technical facteese found to influence actual agricultural
diversity on the farms (Figure 4). In the analysizecame clear that especially social diversityttoe
farm and in the food system, could play an impdrtate in overcoming structural constraints of
agricultural diversification.

Social diversity is defined in this study as theiety of people (concerning aspects like age,atét
ethnicity etc.) in the agricultural and food systemd the amount of social relationships and
interactions between these people. This comprisékeone hand the social diversity on a singlenfar
that is determined by the amount and distinctnéggople that live and work on the farm and on the
other hand the social diversity within the foodteys as a whole. This involves the amount of and
diversity between farmers (regarding aspects likitudes) and the amount of relationships between
the people in the food system (see also chapte3)3.3

Social diversity turned out to be an important és$ar organic farmers (see chapter 5.1.3) and it
appeared to be intertwined many a time with biaabdiversity and diversification. It is argued éer
that, besides financial and educational suppodiakdiversity, on the farm and in the food systésn,

a key component if we want to achieve agricultdieérsification on farms.

6.2.1 Social diversity on-farm

The amount of people working in the agriculturattee sharply decreased in Austria in the last
century as mechanization of farming proceeded &edeby the amount of farms and the people
working on the single farms decreased. Some farmeted in the interviews at this proceeding
“isolation” in farming in general, with their ap@oh and focus being a psychological one: working
together with people is just more pleasant thalintpisolely. This positive mindset towards social
exchange and contact favours also cooperation ia@ct dnarketing, two aspects treated more in detail
further below.

Besides this important psychological aspect satiirsity is also coupled with diversification and
diversity of production. It is well known that instuialization of farming reduced social diversityda
diversity of production alike (e.g. Robinson & Seitland, 2002), however not only specialization
caused reduced social diversity, but higher pradnatliversity vice versa requires a certain social
diversity in the farming system, or at least sodigkrsity significantly eases to achieve this gd&le
finding of Ribisch (2012) that a reduction of warkie availability is a crucial change and challenge
for many farmers urging them to adapt by adjustivejr operation and production to be manageable
by a single person, cooperating with other farnoersutsourcing of tasks exemplifies and undermines
this. As a result thereof the abandonment of aettdour intensive crops like sugar beet and petato
are instanced (see also chapter 5.2.1.2).
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Organic agriculture is a farming approach that esfig favours the integration of crop production

and animal husbandry as well as a less intensidelarge scale production and a more local food
supply, thus it aims at a higher diversity of praiitan across several production branches on aesing|
farm than is usual in conventional farming. Howewgny organic farms do not engage in animal
husbandry or only in an insignificant extent and aften specialized on few products or a single
production branch (Lindenthal, et al., 2007) (Mié&k & Darnhofer, 2003), a fact that can partly be
observed also in this study.

The most important factors mentioned by farmers kegp them from animal husbandry or urged
them to quit were work compatibility with other & and the regular and high attention requirad, a
effort not feasible if other farm activities arené consuming as well. Quality production requirghh
attention and knowledge especially in organic fagrand farmers prefer to focus on one sector and
improve and perfect there. Quality production ougMve diversification in economic considerations.
Risk spreading is more realized via diversificatodipurchasers and diversification of products imith

a branch than spreading their activities over sd@fferent branches.

Higher social diversity on the farm, namely moregle working on and living from the farm, might
be a way of overcoming these challenges. More peoplthe farm enable different persons to focus
on different sectors what ensures quality of prddacand reduces work compatibility conflicts.
Moreover more people enhance operational flexybind allow taking turns in regular tasks like
stable work, thus enabling free time for the maisponsible person, an important relief as constantl
being bound was also mentioned for keeping farrfiers animal husbandry.

“Pigs or cows we actually didn't want from the beging because we said to give up life
completely, that | can go away once and that | aast say so now | just leave it a month, this we
both didn't want, that's what we both wanted to mwain, and this is simply possible with

vegetable or fruit production in winter, with anitaat’s not.” (F9, 00:47:27)

Moreover the love for what you do was named torbeial for success and quality (chapter 5.2.5t1), i
is what makes up and characterizes organic farramdy its products. People’s interests however
differ. While prescribing diversity would negletigs and undermine the organic idea, increasedlsocia
diversity enhances the likelihood of diverse inté&se of a get-together of persons with different
favourite activities and subjects.

In the same line is Darnhofer’s (2010) finding tlkiatersification is also important to comply with
family members’ diverse interests, a crucial fadtbensure farm succession as the satisfaction with
ones work is increasingly important for young peofh the same direction hints also a statemeat of
farmer in this study who remarked that in formends all farmers in the region produced the same
what has changed in the last 20 years.

“If I look at the 80ies today, back then all hadijacows, calves, produced milk and finito, all the
same, those stories stopped, that all diverged.eSguit, some started here, others ther@~1,
00:37:05)

To be into a topic or job is a prerequisite for idaton, and its dedication that gets farmers to
diversify agricultural production to a remarkablgtemt. Darnhofers’ (2010) finding shows that
income diversification, on or off farm, is accowhfer in a large part by the family members’ divers
interests. The same principle should be applicidslagricultural diversification. A stronger focos
agricultural diversification probably should bedaby politics instead of or in addition to the
encouraging of income diversification towards tenrietc.

Moreover involvement of more people in farming wbgireatly increase operational flexibility and
resilience of the system. If more people are famivith the tasks to be done on the farm the farmer
could afford to take spare time or make holidaysnight ease for him/her to study further and to
improve, an important issue as indicated above. ‘Ahdcks” like iliness of the farmer could be easie
absorbed.
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Prompting and (financially) supporting farmers’ldnen to establish new farm branches could help to
keep and bring more young people into farming agaith may also have positive effects on regional
development. The diversity of people and productghe farm would make direct marketing more
attractive what could improve the income situati@duce dependency on external actors in the food
chain and might reduce economic pressure. Thusgiitnallow more biodiversity friendly measures
and to take a flyer on alternative crops or oldrairaces.

Other examples for farming models that show a hagicial diversity are bio-dynamic farm
communities, one sample farm belonging to this tgpéarms and the famous Dottenfelderhof in
Germany being mentioned by a farmer in the intevsieThere several families live together and
manage a single farm. In the particular case ntae 100 people live on and from a farm with 160ha
that includes dairy cows, laying hens, arable fagna bakery and a dairwww.oekolandbau.de
Meyerhoff et al. (2011) investigated a model thalf tassociated farms” which is situated between a
community farm like the above mentioned Dottenfdtdé and a classical cooperation. In this model
several families live together on a single farmthwevery family specializing in a economically
independent farm branch.

Another conceivable possibility to increase sodiakrsity on the farm is to establish and develop
CSA-projects (community supported agriculture) lereé is increasing interest of people to get
involved in agriculture. The existing CSA-projeatsAustria focus on vegetable growing, however it
is imaginable to expand such projects on otherosedike fruit production or probably even animal
husbandry. Farmers could establish orchards ndlage$ that are at least partly managed by the
inhabitants or it might be possible to find peotlat are willing to take over stable work regularly
maybe once or twice a week, what would be an edsinghe farmer. Community funding of all
people involved may be an opportunity to overcomarfcing challenges.

For sure such approaches require good organizatidnmanagement and a principally affirmative
mindset of the farmer towards such ideas. Howefier findings of this and other studies (e.g.
Sullivan, et al., 1996) suggests that organic fasmee very open and inclined regarding social
contact, cooperation and joint action and workimgl #hus basic psychological requirements often
seem to be given.

The Austrian program for rural development providebsidies inter alia for settlement of young
farmers, modernization of farms and diversificatioh income branches (agricultural and non-
agricultural) (BMLFUW, 2014). However Meert et §2005) point out that social capital and social
networks, the ‘openness’ of the farmer towards actst knowledge and a professional attitude are key
factors for the type of diversification and thusaincial support has to be accompanied by knowledge
transfer and opportunities for farmers to improkils

Also Darnhofer (2010) noted that farmers perceieggecially acquiring social competencies and soft
skills to be very challenging, also because this mat part of agricultural education. These stateme
are approved also in this study as one farmer @oiout that diversity requires management skills,
competencies many farmers are lacking.

“What we actually mostly did not learn is that yaork structured like in a company, [...] on the
farm everybody contributes, what indeed makes sam$@n a small farm is not the worst, but if
you have the diversity you just have to organiae farm.” (F12, 01:11:38)

To lay an increased focus on these issues in dignalischools and to provide opportunities for
further education of farmers in this sector thusnse to be badly needed, especially if an incremse i
social diversity is targeted.

Moreover it has to be considered that new farmirajmthes normally require more land, availability
of what might be limited, although branches likgetble and fruit production require relativelyldit
space and animal fodder in form of clover grasshiriige available anyway. Further processing of raw
products could in any case be a solution to impr@tee per acreage and enable more people to make
a living.
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6.2.2 Social diversity in the food system

Not only on-farm social diversity turned out to &ecrucial influencing factor on biodiversity and
agricultural diversification, but also social disity in the food system, or put another way, theant

of external relations of the particular farms. Twajor components thereof turned out to be most
influential, namely cooperation between farmers thredmarketing.

6.2.2.1Cooperation

As shown in chapter 5.1.3 cooperation turned oligovery important and frequently contracted by
organic farmers. Also examples in this study araifold and variable. Two farmers exchanged their
clover grass for animal manure, two others coopdratith a beekeeper who positioned his bee
colonies on the farm. One used the slaughter robra aeighbouring farmer, another one the
communal slaughter room of the farmers in the megigspecially farming entrants that are not fully
mechanized cooperated with neighbouring farmerstifiang, but also one full-time arable farmer
noted to use the communal tractor frequently. Carenér instanced the joint use of machines of
organic herb farmers in the Muhlviertel as furtkeample for the advantageousness of cooperation.
Joint marketing projects with other farmers werened as well as cooperation with schools in
planting of hedges (with the school allowed to leatyroducts from the hedge). And although not a
cooperation per se also the use of cooperativeeggue and filling plants of local gardening
associations for fruit juice production that waghtighted many times comes under the joint use of
machines and infrastructure.

Cooperation is a possibility to take the advantagjeiversity while not giving up economies of sal
and remaining efficient and competitive under givearket conditions. It allows establishing local
infrastructure and buying machines what would femagle farmer with small-scale production neither
be reasonable nor affordable. It allows keepingpeaith technological developments and ever stricter
regulatory requirements and to cope with the evereasing capital intensity of agricultural
production. Also Ribisch (2012) showed that coofienais a viable adjustment strategy of farmers
especially to cope with technological development aeduced work force availability. Thus
cooperation seems to be a useful and viable tolulctally increase the diversity of production and t
enhance the regionality of the food system.

There is little information about how common andl@gpread cooperation between organic farmers is
and whether this is something special in orgamimiiag (compared e.g. to conventional). However it
seems that many cooperations already exist whatviantageous as a basis for development is given.
Such existing cooperations probably could be infiesand potential role models might exist that
could be used to further propagate such approaches.

6.2.2.2Marketing

The second crucial external relation regarding m@ifieation is marketing. As already instanced
above, direct marketing plays a crucial role inedsification as it allows for higher prices and
purchasing of small amounts and thus enables trsify and reduce scale of production. Wholesalers
on the other side demand and prescribe certainuptedn big amounts, thus restricting farmers’
choice and diversity of production. Marketing of adlmamounts and rare or alternative products
requires additional marketing effort as it necedsg looking for ones consumers, may it be producer
groups, private processors like mills or butchedeslirect marketing to the end consumer. Thus it
manifolds the food chain and the relationships ketwactors within the food system. And vice versa
diversification of marketing and serving buyerssafiall amounts fosters diversity of production as
different customers have different preferences. meern industrialized and increasingly integrated
food chain dominated by a few big companies undaemthis.

However especially direct marketing is more efidrtEspecially the amount of people working on
the farm seems to be a key facilitating factortascreases flexibility and thus eases direct niamge
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Also cooperative marketing of farmers in a jointnfiashop or market stall would fulfil the same
function. This option might have additional benestit allows selling of more different productsaat
spot, thus increasing not only convenience for tmmsumers but might allow avoiding an
environmental rebound effect via carbon dioxide ssimins for consumer transport. At any rate
logistics has to be considered to make local foggtesns not only biodiversity friendly but also
climate friendly (Schénhart, Penker, & Schmid, 2009

Moreover it requires consumers that are willingpty alternatively than in the supermarket. Although
several farmers were confident that there is irgsnggpotential for direct marketing, especiallybig
cities, overall relevance might remain low. Moreaarch would be crucial to find out whether, and if
under which conditions, the current food retailgygtem can get much more locally supplied and thus
diversified. The current jump of food retailing ¢ime regionality-bandwagon is in any case so far
constrained to a marketing gag. Definitely it wotgduire a complete change and reorientation of our
food system. Horlings & Mardsen (2011) point owdttthe change to a sustainable agricultural system
requires a more radical move towards a new type of regignalihbedded agri-food eco-economy.
This is one which includes re-thinking market medctras and organisations, an altered institutional
context, and is interwoven with active farmers aodsumers’ participatich(p. 441, Abstract).

It's the personal contact to the consumer, the wmess’ insight and relationship to the farmer amal t
product that allows overcoming the unilateral dedsanf anonymous mass markets that threaten
diversity. Quality of products is a key succesddador direct marketing, but especially in a close
relationship between consumer and processor tlittaf and criteria of quality change.

“In that case there is a real customer relationshiipwhich the consumer accepts much more than
in the grocery store where he takes the best. Aiitkifrom [our] own garden he suddenly is
delighted at the tomatoes although maybe everyhaisea slight deficiency. So it is very much
about relationship.”(F7, 01:28:53)

This has major importance for diversity of prodantiin the food system as a whole, as it allows

overcoming the advantages of standardization imymous markets, it allows the toleration or even
appreciation of the boundless diversity of appeagand inherent features of living beings.
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7 Final remarks / synopsis

Organic agriculture is a farming approach thatugtlaround and based on the concept of diversity.
This explanatory study aimed at giving insight tamic farmers’ mental concepts of diversity
including biodiversity, social diversity and culalidiversity as well as revealing influencing fasto
on several aspects of biodiversity. It has shoven thrmers’ connotations with the item are rich and
manifold and encompass planned and associatedversdy, a sophisticated understanding of
ecological interrelations and ecological functignimased on biodiversity and an affirmative mindset
towards fostering and establishing biodiversityt Ewe term is also related with diversification of
production and marketing what is perceived as itgpdrfor economic, but also for psychological
reasons. And not least also social aspects in geaed social diversity in particular turned outb®
very important for farmers. Cultural aspects howewvere not related to diversity; nonetheless some
hints showed that cultural aspects are indeed itapbffor organic farmers and a relationship that
farmers probably do not perceive themselves diresitjht anyway exist.

The analysis of influencing factors on several aspef biodiversity showed that personal, economic
and production-technical factors determine agrnigalt diversity. Personal interest and dedication as
well as profitability and marketing turned out te the most influential factors on diversity of the
farms. High capital intensity of modern farmingaisrucial impediment for farmers to diversify agos
production branches, e.g. to include animal hustyargtructural diversification is more often realiz

as well as generating income in off-farm employmehtit reduces economic pressure and allows
diversified small-scale production. If more agrtouhlly diverse farms should be realized, strong
financial support will be required to overcome tissue of high investment necessity. However
financial incentives alone might fall short. Itasgued here that if we want to improve agricultural
diversification of organic farms we have to consitliat this requires an increased social divesity
farms and in the food system. One reason is thayrf@ams are geared already towards manageability
by a single person what makes labor intensive ceomb branches impossible and even more so
several of them. The other point is that more peglow single persons to focus on a certain part
what on the one hand allows to achieve certain@oges of scale and to create sufficient income and
on the other hand allows for a certain thematic$ognd thus build up of expert knowledge to achieve
quality. Presence of more people on the farm mareimereases flexibility and can enhance quality of
life due to taking turns in regular work (stableriyarrigation etc.).

To provide financial incentives for farmers’ offapy to set up new agricultural farming branches and
to promote alternative concepts like CSA, farm camities or associated farms might be
opportunities to increase social diversity. Alsestmpport the increasing amount of people who would
like to start farming but especially lack acceskta would seem the thing to do.

Moreover direct marketing and cooperation revetdeble facilitators of diversity and thus should be
promoted and supported. Indeed successful applicati these strategies and diversity in general
requires specialist knowledge as well as soft sKithus financial support and encouragement has to
be accompanied by education opportunities and kedyd transfer.

Of course application of such “social-diversity-anhing” approaches primarily depends on an
affirmative mindset of the farmers towards suchagléviore research about the current state of social
diversity on organic farms and more detailed redeaegarding farmers’ attitudes towards social
diversity, cooperation and influencing factors twar are necessary to be able to develop appropriate
measures to steer the system in the right direcédéso more applied research concerning farming
methods and technology would be important to acatddéhe development of organic farming.

Diversity is a question of mindset and the (ecommistem within farming is embedded. Organic
farming is part of our conventional food (retailjrgystem and thus forced to assimilate. To break ou
from this system is only possible as far as otleéwra and subsystems in the food system, especially
consumers, allow and enable it. A different, moreigified food production in general requires an
altered food system as whole. A re-localization iogmalong with regained social diversity and
contact is the link to a sustainable, resilient eegknerative food system that is built on divgrdit

will be a long and rocky road to achieve this gaalit requires not less than a paradigm shift.
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Biodynamic farming might serve as a model and na¢igin for organic farming in general and our
food system and society as a whole regarding d#titiowards and establishment of diversity. It is
based on the idea of every farm being an individyatem with unique identity. The very strong focus
on a closed system entails the idea of use of tasmseeds and offspring, whereby farm varieties and
breeds are developed that are adapted to the tespéarm, its physical-natural embodiment and
environment. It is not a coincidence that thisketg advocacy of biodiversity is accompanied by a
strong consideration of social aspects. A thrivsagial diversity is seen as equally important in

biodynamic farming. Social diversity and communrése the basis and originator of (agri)cultural
diversity.

Diversity in its comprehensiveness and interweawnfpr sure is complex and demanding and thus
might urge us to simplify, but it is what makeslifig.

“Well, that have been frequent discussions oveehahether it is not too much, or too diverse,
just too complex or so. | can understand that soraebethinks to ask if it's not too much.
However the experience is simply those, you cdlkestff this and that and that, you're not doing
better either. [...] So less work but also less megumf life. It's a sort of a naive fallacy thatitif

is less complex it is easier or something. You jiegld enjoyment of work, that's somehow most
important.” (F7, 01:37:23)
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Appendices

Mindmap that served as an interview guide
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Interview guideline for basic personal and farm daa

Interviewleitfaden

Interviewpartner Datum Ort

Einstiegsinformation

- Prasentation ddsorschungsvorhabens

- Qualitatives Interview offenes Gesprach(Interviewte soll ganz frei alles erzahlen, was fi
ihn wichtig ist)

- Das Interview wircaufgenommenund verschriftet, um nachher damit wissenschatftlich
arbeiten zu kénnen.

Personliche Daten:

Geschlecht

Alter

Beruf

Nationalitat

Hochste abgeschlossene Ausbildung

Betriebsdaten:

Biozertifiziert seit

Flache

Voll- oder Nebenerwerb

Arbeitskrafte

Produktion (was wird alles produziert,
angebaut, verarbeitet, verkauft)
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Fruchtfolge bzw. Anbaudetails
(Zwischenfrichte, Mischfruchtanbau,
Untersaaten, Sorten)

Tierbestand (Arten, Rasse)

Offene AusstiegsfrageVon meiner Seite wars das, gibt es noch etwasmiasig ist das
wir noch nicht angesprochen haben?

- Exemplar der Arbeit/Publikation?

- Einverstandniserkléarung
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Terms/categories mentioned in the freelisting-task

All the terms mentioned in the freelisting-taskistured according to their affiliation to the maiategories
manifestations (with 5 subcategories), attributiamsl practices; the numbers in the brackets sh@ntimber
of mention and the number of different farmers manthe term/category respectively
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Detailed description of the sample farms

FARM 1
Farmer (interview Age Gender Highest education
partner) 57 m Apprenticeship, professional school
Farm characteristics | Organic certified since Size County/area descnptio
1992 35ha (1ha leased) Perg
Farm production Crops Animal husbandry Sold products

15ha arable land (clover grass, cereg
(primarily fodder cereals))
20ha wood

a8 horses

Cereals

Marketing

Other activities

Significance of farmifay household-
income

Direct marketing (to friendly farmers

Sledgingsc&ach tours, farm
holidays, forestry, trade business

(tobacconist’s)

Part time farmer




FARM 2

Farmer (interview Age Gender Highest education
partner) 37 m Apprenticeship, professional training
Farm characteristics | Organic certified since Size County/area descrniptio
2012 8 ha (2ha wood) Wels-Land
Farm production Crops Animal husbandry Sold products

Wild plant nursery (annuals, shrubs,
wild fruits, other woody plants); 6ha
arable land

See crops

Marketing

Other activities

Significance of farmifay household-
income

Direct marketing (farm gate sale)

Full time
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FARM 3

Farmer (interview Age Gender Highest education

partner) 53 m University degree

Farm characteristics | Organic certified since Size County/area descrniptio
2009 8ha Gmunden

Farm production Crops Animal husbandry Sold products

Field beans (2010), wheat (2011),
barley (2012), clover grass (5ha) and
fennel (1ha) (2013); orchard and wine

Arable crops

Marketing

Other activities

Significance of farmifay household-
income

EZG Biogetreide, pharmaceutical -

manufacturers, friendly farmers

Part time farmer
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FARM 4

Farmer (interview Age Gender Highest education

partner) 55 f Professional training

Farm characteristics | Organic certified since Size County/area descrniptio
2006 11ha (3ha leased) Braunau

Farm production Crops Animal husbandry Sold products

Wheat, barley, triticale, rye, small
spelt, field beans, clover grass;
orchard, vegetables and herbs

60 fattening pigs incl. 9 sows + boar,
laying hens, goats, peacock, rabbits,
geese, bees

Mainly meat and meat products +
surpluses of self supply

Marketing

Other activities

Significance of farmifay household-
income

Direct marketing (farm gate sale,
restaurants)

Farm festivals

Part time farmers

85



FARM 5

Farmer (interview Age Gender Highest education

partner) 53 m Apprenticeship

Farm characteristics | Organic certified since Size County/area descrniptio
1992 40ha (22ha leased) Grieskirchen

Farm production Crops Animal husbandry Sold products

30ha arable land (bread cereals, fielg
beans, corn); 10ha permanent
grassland

112 milk cows (rearing of female
offspring, milk fattened male calves),
laying hens

Milk, meat, bread cereals, beans, co

Marketing

Other activities

Significance of farmifay household-
income

Diary, food retailers

Active Bio Austria member

Hime farmer
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FARM 6

Farmer (interview Age Gender Highest education

partner) 35 f Matriculation

Farm characteristics | Organic certified since Size County/area descrniptio
2007 10ha Gmunden

Farm production Crops Animal husbandry Sold products

Permanent grassland (7ha), arable I
(spelt, small spelt, rye, triticale, field
beans, peas), orchard

alcewes + ram, 70 laying hens, 3
horses, 2 fattening pigs, suckler cow

Eggs, flour, meat

Marketing

Other activities

Significance of farmifay household-
income

Direct marketing (farm gate sale)

School projects

art¥fime farmers
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FARM 7

Farmer (interview Age Gender Highest education

partner) 32 m University degree

Farm characteristics | Organic certified since Size County/area descrniptio
2000 (Demeter) 22ha Rohrbach

Farm production

Crops

Animal husbandry

Sold products

Permanent grassland, 5 ha arable
farming (clover grass, bread and
fodder cereals (wheat, rye, oat, spelt
vegetables, orchard

8 milk cows, 10 ewes + ram, 3 horse
donkey, 3 goats, bees, 24 laying hen
B ducks, 2 geese, peacock

sMilk, surplus of other products (most
snon-perishable products like honey,
pasta, jam, juice)

Marketing

Other activities

Significance of farmifay household-
income

Dairy; direct marketing (farm shop)

Farm commumiith 50 people (25
handicapped persons); bakery,

Mostly self supply, publicly financed
institution

weaving, woodwork,
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FARM 8

Farmer (interview Age Gender Highest education

partner) 48 m Apprenticeship

Farm characteristics | Organic certified since Size County/area descrniptio
2007 28ha (17ha leased) Gmunden

Farm production Crops Animal husbandry Sold products

Permanent grassland, ochard

4 milk cows (1500M quibta), 16
mother cows, 2 fattening pigs, 30
laying hens, bees, fishpond

Milk, meat and meat products, eggs,
honey

Marketing

Other activities

Significance of farmifay household-
income

Dairy; meat, meat products, eggs an
honey direct marketing (farm gate
sale)

dSchool projects

Part-time farmers
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FARM 9

Farmer (interview Age Gender Highest education

partner) 37 f University degree

Farm characteristics | Organic certified since Size County/area descrniptio
2011 2ha Vocklabruck

Farm production Crops Animal husbandry Sold products

Raspberries, strawberries,
blackberries, gooseberries, weiki
(Actinidia argutg, apples, cherries,
plums, pawpawAsimina trilobg,
sorbet, blackthorn, seabuckthorn, ros
blooms, rhubarb

5

Berries, fruits and processed produc
of it (jam, chutney, syrup, juice,
liqueur)

[S

Marketing

Other activities

Significance of farmifay household-
income

Direct marketing (farm gate sale,
market stall, restaurants)

WWOOF

Part-time (halftime-employment), ain
is full time

=)
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FARM 10

Farmer (interview Age Gender Highest education

partner) 52 m Professional school

Farm characteristics | Organic certified since Size County/area descrniptio
1996 (Demeter) 230ha Linz Land

Farm production

Crops

Animal husbandry

Sold products

Clover grass, wheat, barley, rye, spe
oat, triticale, sunflower, field beans

[t250 fattening pigs

Mainly bread cereals and pigstlyp
fodder cereals

Marketing

Other activities

Significance of farmifay household-
income

Demeter-marketing, EZG Biogetreidg¢
mills, Bioschwein Austria

2, Cooperation with a cow keeping farn
(exchange fodder and manure)

1 Employed farm manager
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FARM 11

Farmer (interview Age Gender Highest education

partner) 40 m Professional school

Farm characteristics | Organic certified since Size County/area descrniptio
1996 40ha Eferding

Farm production Crops Animal husbandry Sold products

Field vegetables (8 different species
cereals (mostly spelt, oat), field bean
alfalfa

,4 horses

Processed vegetables (pickles);
preparation of vegetables for
commercial kitchens

Marketing

Other activities

Significance of farmifay household-
income

Food retail markets, organic shops,
wholesalers

Full-time farmers
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FARM 12

Farmer (interview Age Gender Highest education

partner) 32 m Matriculation

Farm characteristics | Organic certified since Size County/area descrniptio
2009 25ha Perg

Farm production Crops Animal husbandry Sold products
Apples (16ha), grapes, apricots, peach50 Geese Mainly apples (2/3 via wholesaler)
pears apple products (juice, cider, vinegar,

9ha arable land (alfalfa, cereals) and
permanent grassland

dried apples; only direct marketing);
geese direct marketing

and

Marketing

Other activities

Significance of farmifay household-
income

1/3 of apples processed and/or direc|
marketing (ca. ¥z of income); 2/3 of
apples via wholesaler

t Farm festival, school projects

Full-time farmers
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