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RESUME

La communication agricole est un domaine interdisciplinaire a l'intersection de
la littérature agricole et de la littérature de communication. La vulgarisation agricole,
les systemes d'information et de connaissances agricoles, l'enseignement agricole,
l'alphabétisation agricole, la gestion des risques et des décisions agricoles sont les
principaux domaines de la communication agricole. Il s'agit principalement d'un cadre
qui englobe la production d'informations et de connaissances agricoles et leur
communication entre les parties prenantes concernées. En outre, le paradigme
positiviste domine la littérature sur la communication, la vulgarisation, l'information
et la connaissance agricoles, qui ont toutes créé€ des liens étroits les unes avec les autres.
La technologie est traitée comme une simple expression de l'instrumentalité, la
connaissance scientifique est considérée comme politiquement neutre et la
communication est limitée a la compréhension courante de la dichotomie source-
récepteur. A cet égard, des études quantitatives sont menées sur le développement de
méthodes de communication et de vulgarisation efficaces qui transferent les
développements technologiques et les informations scientifiques aux agriculteurs de
la maniére la plus précise possible, en leur permettant d'adopter I'innovation et en
créant des réseaux d'information. Ces ¢études utilisent des méthodes de recherche qui
reposent sur la collecte de données quantitatives a court terme. En revanche, cette
thése, tout en évitant le déterminisme technologique, examine la construction
réciproque de la relation entre la société agricole et la technologie. Elle s'appuie sur le
cadre coproductionniste des études sur la science et la technologie, qui examine
l'interaction entre les avancées technologiques et le social. Elle explore spécifiquement
les références sociales de la technologie et de la connaissance scientifique en utilisant
le pouvoir/connaissance de Foucault, qui implique que le pouvoir est construit a travers
des formes de connaissance et que la technologie et la connaissance scientifique sont
liées a des relations de pouvoir. Dans ce cadre conceptuel, on examine l'affirmation
selon laquelle I'agriculture numérique et l'utilisation des big data, qui sont considérées
comme l'un des principaux instruments de lutte contre la crise climatique, permettent
a la production agricole d'étre durable. Dans cette perspective, l'agriculture numérique
a été traitée comme un produit historique et social et une analyse généalogique de
l'agriculture numérique a ¢été réalisée. Ensuite, une étude de terrain a été menée en
choisissant Geyve comme échantillon et les stations climatiques numériques comme
technologie. Dans 1'é¢tude de terrain, on a d'abord discuté de la maniere dont le savoir
agricole des luttes de pouvoir/connaissance est socialisé, puis on a discuté de la
maniére dont l'initiative de "transformation numérique", que I'Etat tente de diffuser, de
la maniére dont les messages d'alerte précoce constitués d'informations basées sur des
données massives sont intégrés dans les formes de socialisation de la connaissance, de
la maniere dont ce systeme d'aide a la décision affecte le pouvoir/connaissance existant
et, enfin, dans quelle mesure les stations climatiques numériques garantissent la
durabilité¢ de la production agricole. L'étude de la maniére dont les connaissances
agricoles sont produites, diffusées, utilisées par quels acteurs et comment elles sont
socialisées, en bref comment elles sont socialisées, offre une perspective de sciences
sociales sur la communication agricole et situe I'enquéte sociale critique par rapport
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au paradigme positiviste de la littérature. La premiére et la deuxiéme sections de 1'é¢tude
présentent la littérature sur la communication agricole, la vulgarisation, l'information
et les systémes d'information, ainsi que la pertinence de I'agriculture numérique pour
ces études. Dans la premiére partie, la communication agricole est encadrée dans le
cadre des systémes d'information agricole. Dans la deuxi¢me partie, I'émergence, les
possibilités techniques, les formes de diffusion et les possibilités des technologies
agricoles numériques, qui sont articulées avec les systémes d'information agricole en
tant que systemes d'aide a la décision.

Dans les troisiéme, quatriéme et cinquieme chapitres, 1'agriculture numérique est
traitée comme un produit historique et social, et le cours historique qui amene
l'agriculture numérique et l'utilisation d'informations basées sur les big data en tant que
facteur garantissant la durabilité est analysé. Pour ce faire, la méthode de I'histoire du
présent de Foucault a été appliquée et l'agriculture numérique a été soumise a une
analyse généalogique. La méthode historique du présent, qui se concentre sur les
discontinuités, les ruptures et les cassures au lieu d'une compréhension linéaire et
progressive de 'histoire, a révélé des transformations significatives dans le triangle de
la connaissance agricole, de la technologie et de la société. Elle permet d'évaluer
I'expérience historique de la Turquie a travers des périodes spécifiques. Cette
périodisation est la suivante : 1923-1949, 1950-1980, 1980-2000 et 2000-
jusqu’aujourd'hui. Dans la période 1923-1949 l'enseignement agricole et les
connaissances scientifiques étaient diffusés par I'Etat et l'enseignement dans les
instituts et les écoles de village était basé sur le principe de réciprocité entre les
connaissances scientifiques et les connaissances paysannes. L'Etat, qui répondait au
besoin d'information des paysans avec les ressources humaines qu'il formait dans le
cadre du développement nationaliste, prenait en compte les connaissances
traditionnelles et les observations locales des paysans dans la formation pratique. Dans
la période 1950-1980, on constate que le modele américain de développement a été
adopté, que l'agriculture intensive basée sur l'efficacité de la production agricole s'est
généralisée avec les plans Marshall, que I'appropriationnisme a été accepté comme une
connaissance scientifique, que cette connaissance a été diffusée par I'Etat par
lI'intermédiaire d'ingénieurs et de techniciens agricoles, et que les médias ont été
utilisés a cet égard. On constate que l'appropriationnisme dans la production agricole
a sapé le savoir indigéne de l'agriculteur et que l'interaction entre 1923 et 1949 s'est
transformée en un transfert unilatéral de connaissances au cours de cette période. Les
groupes 4-K créés a la place des instituts villageois en sont un exemple. Créés
spécialement pour éduquer les enfants ruraux et inspirés par la communauté 4-H aux
Etats-Unis, les 4-K consistent en des activités éducatives dans lesquelles un transfert
unilatéral de connaissances est effectué¢ pour moderniser les connaissances agricoles
et augmenter la productivité de la production. Entre 1980 et 2000, il y a eu une rupture
fondamentale dans les processus de vulgarisation et de communication agricoles. En
1984, la réorganisation du ministere de l'agriculture par le biais de politiques
néolibérales a affaibli le role protectionniste de I'Etat dans la réglementation de
l'information agricole et a transformé le conseil agricole d'un moteur de l'offre & un
moteur de la demande. En particulier avec le projet "Extension agricole et recherche
appliquée" mis en ceuvre par la Banque mondiale, les agriculteurs ont commencé a étre
traités comme des individus partageant les cofits. Les services de conseil ont été
commercialisés, l'acces a I'information a été individualisé et personnalisé, l'agriculteur
a été considéré comme un client et les conseillers comme des prestataires de services.
En d'autres termes, la vulgarisation du secteur public était considérablement limitée.
Dans la période 2000-aujourd'hui, on constate que les ressources humaines chargées
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du conseil sont soumises a des cursus qui les détachent des réalités du terrain. Les
lycées professionnels agricoles, ou l'on formait des techniciens pour répondre aux
besoins en personnel intermédiaire de la vulgarisation agricole, ont été transférés du
ministere de l'agriculture au ministére de I'éducation nationale, et la formation pratique
a été supprimée. On constate que les instituts de recherche ToprakSu, qui produisent
les informations utilisées dans le cadre de la vulgarisation agricole publique et ménent
des activités de recherche et de développement, sont devenus dysfonctionnels et ont
fermé leurs portes. Les bureaux d'études commerciaux ont remplacé I'approche de la
vulgarisation publique, qui était ¢loignée des réalités du terrain et restreinte. Les
activités de vulgarisation publique, que 1'on a tenté de relancer dans les années 2000
avec les projets "Koy-Mer" et "Tar-Gel", ont été interrompues pour des raisons telles
que le fait que les ressources humaines formées étaient éloignées des réalités de
l'agriculture et qu'une interaction suffisante avec les agriculteurs n'était pas assurée.
Dans ce processus, des mécanismes d'aide a la décision basés sur les big data et des
solutions d'agriculture numérique ont commencé¢ a étre congus pour aider les
agriculteurs dans leurs processus de prise de décision, et l'information agricole est
entrée dans un processus de datafication. Avec les transformations de l'agriculture
numérique, les connaissances agricoles ont commence a étre axées sur les big data, et
l'utilisation des big data a été attribuée a un développement technologique progressif
et a une neutralité scientifique dans le cadre de la rationalité instrumentale. Cependant,
bien que cette périodisation montre certaines ruptures, les zones grises entre les deux
peuvent étre négligées. Afin de saisir ces zones grises, on a examiné la résistance dans
les luttes de pouvoir/connaissance, les rencontres entre agriculteurs et ingénieurs, et la
maniere dont la tension entre le savoir des agriculteurs et le savoir scientifique a été
historiquement construite. Des recherches dans les archives et des entretiens ont
permis de révéler les tactiques mises en place par les agriculteurs pour contrer 'autorité
du savoir scientifique. A ce stade, on découvre que les agriculteurs ont utilisé des tests
de fiabilité, que je conceptualise comme le "seuil de fiabilité". Les formes de résistance
a l'autorité absolue de la connaissance scientifique sont analysées a l'aide d'un
ensemble de concepts empruntés aux Cultural Studies et aux tactiques de De Certeau.

Les sixiéme et septiéme chapitres étudient les modes de socialisation de
l'agriculture numérique, qui se situe dans le flux historique. Pour ce faire, une étude
ethnographique de terrain a été menée en choisissant Geyve comme échantillon et la
technologie de l'agriculture numérique comme stations climatiques numériques. Le
sixiéme chapitre présente la conception de la recherche, la méthode, les questions de
recherche et les techniques. Dans I'étude de terrain, qui a duré cinq semaines entre le
13.04.2023 et le 20.05.2023, différentes techniques de recherche telles que les
entretiens approfondis, 'observation participante, le travail et la discussion, la prise de
notes sur l'autoréflexivité ont été utilisées, dans le but de fournir un apergu approfondi
des mécanismes de socialisation des connaissances agricoles. Le septiéme chapitre
présente les résultats de la recherche. Des cartes mentales ont été congues afin
d'organiser les schémas des entretiens. Les mécanismes qui renforcent le pouvoir et
les opportunités de résistance dans les luttes pouvoir/connaissance qui émergent dans
la socialisation des connaissances agricoles sont discutés séparément dans la plaine et
a la montagne. Aprés avoir révélé le squelette de la socialisation des connaissances
agricoles, nous examinons comment l'agriculture numérique est intégrée dans ce
squelette et dans quelle mesure elle contribue a la durabilité. Il a été observé que
l'agriculture a forte intensité d'intrants et l'appropriation sont dominantes dans la
plaine, et que le pouvoir est établi par les mécanismes de la commercialization, de la
médicalisation et de la patriarcalisation. Différentes tactiques, y compris des modes
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d'interaction et d'utilisation de la langue, ont été développées contre le pouvoir de
l'appropriationnisme sans former de formes organisées de résistance qui sapent
structurellement l'agriculture intensive. La résistance des agriculteurs de la plaine est
basée sur les formes quotidiennes de résistance de Scott et sur les tactiques de De
Certeau. A la montagne, ou l'agriculture de subsistance est dominante, une bataille
foucaldienne pour la vérit¢ a lieu entre le savoir indigéne des paysans et
l'appropriationnisme. Les mécanismes de la bataille pour la vérité sont l'isolement
structurel, la commercialization et la préservation du savoir indigéne. Les agriculteurs
de subsistance tentent de préserver le savoir de la montagne contre l'autorité des
prescriptions et l'appropriationnisme. D'autre part, '¢loignement de la jeune génération
de l'agriculture provoque des discontinuités dans ce savoir et l'affaiblit en tant que
forme de résistance. L'utilisation généralisée de produits agrochimiques dans la
production a commencé a promouvoir la compréhension de la production a forte
intensité d'intrants. Apres avoir identifi€é le squelette de la socialisation des
connaissances agricoles, des conclusions sur la maniere dont le big data est intégré
dans ces formes de socialisation sont présentées. Les hypotheses épistémologiques et
ontologiques de l'agriculture numérique et les hypotheéses ontologiques et
épistémologiques de la structure agricole sur le terrain ne correspondent pas. Cette
non-concordance a conduit a la réorganisation des stations climatiques par des
mécanismes qui renforcent le pouvoir de l'agriculture intensive en intrants ;
l'agriculture numérique s'est transformée en un facteur qui reproduit les distinctions et
les dilemmes existants. L'agriculture numérique a ét€ appropriée par ces mécanismes,
et les messages d'alerte précoce, qui devaient permettre aux agriculteurs d'accéder a
des informations basées sur des données de grande ampleur, ont perdu leur
fonctionnalité. L'agriculture numérique, qui devait renforcer les agriculteurs dans la
lutte contre la crise climatique et contribuer de manicre significative a la durabilité de
la production agricole, a été détournée de ses objectifs.

Dans le huitieme chapitre de I'étude, les résultats de 1'é¢tude sur le terrain sont
discutés avec l'analyse historique et la position du débat au sein de la théorie sociale
est tentée avec quelques nouvelles conceptualisations. La premicre grande conclusion
de I'étude de terrain est que les mécanismes de pouvoir/connaissance différent selon le
mode de production agricole. Bien qu'ils se manifestent différemment, a travers ces
mécanismes, l'information ne s'accumule pas en connaissance et devient discontinue,
et la connaissance n'est pas transférée ou est constamment fragmentée. Cela s'est
transformé en une crise €pistémologique qui réduit I'action des agriculteurs dans les
processus de prise de décision et leur enleve leur pouvoir d'interrogation. J'explique
cette crise par la conceptualisation de 1'"'atomisation des connaissances agricoles" dans
la plaine et de la "détérioration agricole" dans la montagne. Avec la conceptualisation
de l'atomisation des connaissances agricoles", qu’on utilise pour la plaine, on explique
la dissociation entre l'expérience et la connaissance, la perte de la mémoire sociale, la
"relation sans relation" qui réduit le pouvoir des agriculteurs, et on soutient que la
socialisation des connaissances agricoles s'est transformée en un état de non-
socialisation. Avec la conceptualisation de la détérioration agricole qu’on utilise pour
la montagne, on soutient que la bataille foucaldienne pour la vérité est gagnée par
l'appropriationnisme a ce stade de l'histoire, que le savoir local est érodé, que
l'agriculteur rural est isolé de l'acces au savoir a la fois par la vulgarisation publique et
par les consultants commerciaux, et qu'il est donc sujet a un "isolement structurel". On
affirme qu'avec I'éloignement de la génération suivante de l'agriculture, le savoir de la
montagne ne peut étre transmis, et que le savoir indigeéne transmis de génération en
génération est en train de se dissoudre. Face a cette dissolution, on soutient que les
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agriculteurs de la montagne se sont transformés en "ange de I'histoire". La deuxi¢me
conclusion de la thése est que la réalité ontologique et épistémologique supposée par
l'agriculture numérique et la réalité sociale sur le terrain ne coincident pas l'une avec
l'autre. Afin d'assurer cette coincidence, les technologies agricoles numériques
devraient ¢éliminer les mécanismes qui construisent une structure agricole a forte
intensité d'intrants qui vise 'efficacité de la production et la maximisation du profit, et
les remplacer par une forme de production agricole dont l'objectif est la récupération
¢cologique. Sinon, elle sera dominée par les mécanismes existants. L'agriculture
numérique, qui a été sapée par la production agricole dominante a forte intensité
d'intrants a Geyve, a été appropriée par la commercialization, la médicalisation et la
patriarcalisation, et a perdu son originalité. Ces mécanismes ont réorganisé¢ les
technologies agricoles numériques en leur faveur et se sont adaptés au systéme agricole
intensif en intrants. Dans ce cas, les messages d'alerte précoce envoyés aux
agriculteurs par les stations agricoles numériques, qui ont pour objectif de soutenir les
agriculteurs dans leurs processus décisionnels, de leur permettre de prendre la bonne
décision au bon moment et de réduire le taux de produits chimiques agricoles qu'ils
utilisent, n'ont pas atteint leurs objectifs et ont été redérivés par les relations de pouvoir
et transformés en simulacre. Mon troisieme résultat principal est li€¢ au cadre
conceptuel de la thése. Pour 1'établissement mutuel de la technologie et de la société,
la société de Geyve doit étre renforcée et les agences d'agriculteurs doivent étre
habilitées. Les agriculteurs qui ont perdu leur autonomie dans les processus de prise
de décision, qui ont perdu leur expérience et leur mémoire sociale dans une large
mesure, et qui sont limités a des informations unidimensionnelles et a des instructions
d'utilisation, montrent que le social est en train de se dissoudre. C'est pourquoi il est
nécessaire de défendre la société, comme le dit Foucault, et de faire du "gyrisma
social", comme le dit Fakir Baykurt. A la fin de I'étude, des suggestions sur la maniére
de défendre la société, de réaliser le gyrisma social et de renforcer l'agence des
agriculteurs dans les processus de prise de décision sont présentées dans un certain
cadre basé sur l'expérience historique de la Turquie.
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ABSTRACT

Agricultural communication is an interdisciplinary field at the intersection of
agricultural and communication literature. Agricultural extension, agricultural
information and knowledge systems, agricultural education, agricultural literacy,
agricultural risk and decision management are the main areas of agricultural
communication. It is mainly a framework that encompasses the production of
agricultural information and knowledge and its communication among relevant
stakeholders. Furthermore, the positivist paradigm dominates the literature on
agricultural communication, extension, information, and knowledge, all of which have
created intimate links with one another. Technology is treated as a mere expression of
instrumentality, scientific knowledge is considered politically neutral, and
communication is limited to within the mainstream understanding of the source-
receiver dichotomy. In this respect, quantitative studies about developing effective
communication and extension methods that transfer technological developments and
scientific information to farmers in the most accurate way, enabling them to adopt
innovation, and creating information networks are carried out. These studies employ
research methods that rely on collecting short-term, quantitative data. On the other
hand, this study examines the reciprocal establishment of the relationship between
agricultural society and technology, while disregarding the premise of technological
determinism. The study draws upon the co-productionist framework of Science and
Technology Studies, which examines the interplay between technological
advancements and the social. It specifically explores the social references of
technology and scientific knowledge by employing Foucault's power/knowledge
which implies that power is constructed through forms of knowledge and that
technology and scientific knowledge are linked to power relations. Within this
conceptual framework, this study examines the claim that digital agriculture and big
data use, which is regarded as one of the prominent instruments of combating the
climate crisis, enable agricultural production to be sustainable. As a requirement of
this perspective, digital agriculture has been handled as a historical and social product,
and a genealogical analysis of digital agriculture has been made. Then, a field study
was conducted by choosing Geyve as a sample and digital climate stations as
technology. In the field study, it was firstly discussed through which power/knowledge
struggles agricultural knowledge is socialized, then it was discussed in which ways the
"digital transformation" initiative, which is tried to be disseminated by the state, in
which ways the early warning messages consisting of big data-driven information are
integrated into the forms of socialization of knowledge, how this decision support
system affects the existing power/knowledge, and finally, to what extent digital
climate stations ensure sustainability in agricultural production. Investigating how
agricultural knowledge is produced, disseminated, used by which actors and how it is
socialized, in short how it is socialized, provides a social scientific perspective on
agricultural communication and situates critical social inquiry against the positivist
paradigm of the literature. The first and second sections of the study present the
literature on agricultural communication, extension, information and information
systems and the relevance of digital agriculture to these studies. In the first part,
agricultural communication is framed in the focus of agricultural information and
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information systems. In the second part, the emergence, technical possibilities, forms
of dissemination and possible possibilities of digital agricultural technologies, which
are articulated with agricultural information and information systems as decision
support systems.

In the third, fourth and fifth chapters, digital agriculture is treated as a historical
and social product, and the historical course that brings digital agriculture and the use
of big data-driven information as a factor that ensures sustainability is analyzed. For
this, Foucault's method of the history of the present was applied and digital agriculture
was subjected to a genealogical analysis. The historical method of the present, which
focuses on discontinuities, ruptures and breaks instead of a linear and progressive
understanding of history, has revealed significant transformations in the triangle of
agricultural knowledge, technology and society. It enables to evaluate Turkey's
historical experience in this sense through specific periods. This periodization has
emerged as 1923-1949, 1950-1980s, 1980s- 2000s and 2000s.- today. In the period
between 1923-1949, it was revealed that agricultural education and scientific
knowledge was disseminated by the state and that the education in village institutes
and schools was based on the principle of reciprocity between scientific knowledge
and peasant knowledge. The state, which met the peasants' information need with the
human resources it trained within the framework of nationalist development, took into
account the traditional knowledge and local observations of the peasants in practical
training. In the period between 1950-1980, it is seen that the American model of
development was adopted, input intensive agriculture based on efficiency in
agricultural production became widespread with the Marshall Plans, appropriationism
was accepted as scientific knowledge, this knowledge was disseminated by the state
through agricultural engineers and technicians, and mass media was used in this
regard. It is seen that appropriationism in agricultural production undermined the
indigenous knowledge of the farmer, and the interaction between 1923-1949 turned
into a one-sided transfer of knowledge in this period. The 4-K groups opened in place
of the village institutes are an example of this. Created especially to educate rural
children and inspired by the 4-H community in the USA, 4-K consists of educational
activities in which one-sided knowledge transfer is made to modernize agricultural
knowledge and increase productivity in production. Between 1980- 2000, there was a
fundamental break in agricultural extension and communication processes. In 1984,
the reorganization of the Ministry of Agriculture through neoliberal policies weakened
the protectionist role of the state in the regulation of agricultural information and
transformed agricultural consultancy from a supply driver to a demand driver.
Especially with the project "Agricultural Extension and Applied Research”
implemented by the World Bank, farmers started to be treated as a cost-sharing
individual. Advisory services were commercialized, the access to information was
individualized and personalized, the farmer was seen as a customer and the advisors
were seen as service providers. In other words, public sector extension was
considerably limited. In the 2000-today period, it is observed that the human resources
carrying out advisory services were subjected to curriculums that would detach them
from the realities of the field. Agricultural vocational high schools, where technicians
were trained to meet the need for intermediate staff in agricultural extension, were
transferred from the Ministry of Agriculture to the Ministry of National Education,
and practical training was eliminated. It is seen that ToprakSu Research Institutes,
which produce the information used in public agricultural extension and carry out
research and development activities, have become dysfunctional and closed down.
Commercial consultancies replaced the public extension approach, which was
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distanced from the realities of the ficld and restricted. Public extension activities,
which were tried to be revived in the 2000s with the "Koy-Mer" and "Tar-Gel"
projects, were terminated due to reasons such as the fact that the human resources
trained were far from realities of agriculture and that sufficient interaction with farmers
was not ensured. In this process, big data-oriented decision support mechanisms and
digital agriculture solutions have started to be designed to help farmers in their
decision-making processes, and agricultural information has entered a datafication
process. With digital agriculture transformations, agricultural knowledge has started
to be made big data-driven, and the use of big data has been attributed a progressive
technological development and a neutral scientific within the framework of
instrumental rationality. However, although this periodization shows certain
breakdowns, the grey areas in between can be overlooked. In order to capture these
grey areas, we looked at resistance in power/knowledge struggles, farmer-engineer
encounters, and how the tension between farmer knowledge and scientific knowledge
was historically constructed. Through archival research as well as interviews, the
tactics that farmers developed against the authority of scientific knowledge were
revealed. At this point, it is uncovered that farmers employed reliability tests, which I
conceptualize as the "reliability threshold". Forms of resistance against the absolute
authority of scientific knowledge are analyzed with a set of concepts borrowed from
Cultural Studies and the tactics of De Certeau.

The sixth and seventh chapters investigate the ways in which digital agriculture,
which is situated within the historical flow, is socialized. For this purpose, an
ethnographic field study was conducted by choosing Geyve as the sample and digital
agriculture technology as digital climate stations. In the sixth chapter, research design,
method, research questions and techniques are given. In the field study, which lasted
for five weeks between 13.04.2023-20.05.2023, different research techniques such as
in-depth interviews, participant observation, work and talk, taking self-reflexivity
notes were used, aiming to provide a deep insight into the socialization mechanisms
of agricultural knowledge. The seventh chapter presents the findings of the research.
Mind-maps are designed in order to organize the patterns among the interviews in a
certain sequence. The mechanisms that reinforce power and resistance opportunities
in the power/knowledge struggles that emerge in the socialization of agricultural
knowledge are discussed separately in the plain and in the mountain. After the skeleton
of the socialization of agricultural knowledge is revealed, it is examined how digital
agriculture is integrated into this skeleton and to what extent it contributes to
sustainability. It has been observed that input-intensive agriculture and
appropriationism are dominant in the lowland, and that power is established through
the mechanisms of commercialization, medicalization and patriarchization. Different
tactics, including ways of interaction and ways of language use have been developed
against the power of appropriationism without forming organized forms of resistance
that structurally undermine intensive agriculture. The resistance of the farmers on the
lowland is based on Scott's everyday forms of resistance and De Certeau’s tactics. On
the mountain, where subsistence agriculture is dominant, a Foucauldian battle for truth
takes place between the farmers' indigenous knowledge and appropriationism. The
mechanisms of the battle for truth are structural isolation, commercialization and
preserving indigenous knowledge. Subsistence farmers try to preserve the knowledge
of the mountain against the authority of prescriptions and appropriationism. On the
other hand, the alienation of the younger generation from agriculture causes
discontinuities in this knowledge and weakens it as a form of resistance. The
widespread use of agrochemicals in production started to promote the understanding
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of input-intensive production. After the skeleton of the socialization of agricultural
knowledge is identified, findings on how big data is integrated into these forms of
socialization are presented. The epistemological and ontological assumptions of
digital agriculture and the ontological and epistemological assumptions of the
agricultural structure in the field do not match. This failure to overlap has led to the
reorganization of climate stations through mechanisms that reinforce the power of
input-intensive agriculture; digital agriculture has turned into a factor that reproduces
existing distinctions and dilemmas. Digital agriculture has been appropriated by these
mechanisms, and early warning messages, which were thought to provide farmers with
access to big data-driven information, have lost their functionality. Digital agriculture,
which was expected to strengthen farmers in the struggle against the climate crisis and
make a meaningful contribution to the sustainability of agricultural production, has
detracted from its goals.

In the eighth chapter of the study, the field findings are discussed together with
the historical analysis and the position of the debate within social theory is tried to be
conveyed with some new conceptualizations. The first main finding of the field study
is that power/knowledge mechanisms differ according to the agricultural mode of
production. Although they are manifested differently, through these mechanisms,
information does not accumulate into knowledge and becomes discontinuous, and
knowledge is not transferred or is constantly fragmented. It has turned into an
epistemological crisis that reduces the agency of farmers in decision-making processes
and takes away their questioning power. I explain this crisis with the conceptualization
of "atomization of agricultural knowledge" in the plain and "agricultural deterioration"
in the mountain. With the conceptualization of atomization of agricultural
knowledge", 1 use for the plain, I explain the dissociation between experience and
knowledge, the loss of social memory, the “relation of relationless” that reduces the
agency of farmers, and I argue that the socialization of agricultural knowledge has
turned into a state of non-socialization. With the conceptualization of agricultural
deterioration, 1 use for the mountain, I argue that the Foucauldian battle for truth is
being won by appropriationism at this stage of history, that local knowledge is being
eroded, that the rural farmer is isolated from access to knowledge by both public
extension and commercial consultancies, and therefore subject to '"structural
isolation". I assert that with the alienation of the next generation from agriculture, the
knowledge of the mountain cannot be transmitted, and the indigenous knowledge
passed down from generation to generation is dissolving. In the face of this dissolution,
I argue that the farmers on the mountain have turned into the "angel of history". The
second finding of the thesis is that the ontological and epistemological reality assumed
by digital agriculture and the social reality in the field do not coincide with each other.
In order to ensure this overlap, digital agricultural technologies should eliminate the
mechanisms that build an input-intensive agricultural structure that aims at efficiency
in production and profit maximization, and replace them with a form of agricultural
production whose focus is ecological recovery. Otherwise, it will be dominated by
existing mechanisms. Digital agriculture, which has been undermined by the dominant
input-intensive agricultural production in Geyve, has been appropriated by
commercialization, medicalization and patriarchization, and has lost its originality.
These mechanisms have reorganized the emptied digital agricultural technologies in
their own favour and adapted to the input-intensive agricultural system. In this case,
the early warning messages sent to farmers from digital agricultural stations, which
have goals such as supporting farmers in their decision-making processes, enabling
them to make the right decision at the right time, and reducing the rate of agricultural
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chemicals they use, have failed to achieve their goals, and have been re-derived by
power relations and turned into simulacra. My third main finding is related to the
conceptual framework of the thesis. For the mutual establishment of technology and
society, the social in Geyve needs to be strengthened and farmers' agencies need to be
empowered. Farmers who have lost their autonomy in decision-making processes to a
great extent, who have lost experience and social memory to a large degree, and who
are limited to one-dimensional information and instructions for use, point to the
dissolution of the social. For this reason, it is necessary to defend society as Foucault
says, and to do "social gyrisma" as Fakir Baykurt says. At the end of the study,
suggestions on how to defend society, how to carry out social gyrisma and how to
strengthen the farmers' agency in decision-making processes are presented in a certain
framework based on Turkey's historical experience.
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OZET

Tarmmsal iletigsim, tarim ve iletisim literatiiriiniin kesisiminde yer alan disiplinler
arasi bir alandir. Tarimsal yayim, tarimsal bilgi ve bilgi sistemleri, tarimsal egitim,
tarimsal okuryazarlik, tarimsal risk ve karar yonetimi tarimmsal iletisimin temel
alanlaridir. Temel olarak, tarimsal enformasyon ve bilgi tiretimi ile bunlarmn ilgili
paydaslar arasinda iletisimini kapsayan bir ¢ergevedir. Bununla birlikte birbiriyle
oldukca yakin temaslar kuran tarimsal iletisim, yayim, enformasyon ve bilgi
literatiirtinde pozitivist paradigma hakimdir ve nicel caligmalar yiiriitiilmektedir.
Teknoloji salt bir aragsalligin ifadesi olarak ele alinirken, bilimsel bilgi politik agidan
tarafsiz kabul edilmekte, iletisim kaynak-alict ikiligi sinirliliginda anaakim anlayigin
icine hapsedilmektedir. Teknolojik gelismeleri ve bilimsel bilgileri ¢iftgilere en dogru
sekilde aktaran, onlarin yeniligi benimsemesini saglayan etkili iletisim ve yayim
yontemleri gelistirilmesi, bilgi aglarmin olusturulmas1 c¢aligmalarin ana eksenini
olusturmakta, bu calismalarda kisa siireli, nicel veri toplamaya dayali arastirma
teknikleri kullanilmaktadir. Bu ¢aligma ise teknolojik determinizmden siyrilarak tarim
toplumu ve teknoloji arasindaki iliskinin karsilikli olarak nasil kurulduguna
bakmaktadir. Bilim ve Toplum Calismalari’’nin ortak insaci teorik cercevesine
yaslanan c¢alisma, Foucault’nun bilgi/iktidar kavramsallastirmasin1 baz alarak
teknolojinin ve bilimsel bilginin toplumsal referanslarma basvurmaktadir. Bilimsel
bilginin ¢esitli giic miicadeleleri dogurdugunu, teknolojik gelismelerin bu
miicadelelerle birlikte evrildigini tartismaktadir. Iklim kriziyle miicadele 6ne ¢ikan
araclarindan biri olarak goriilen dijital tarimin baska bir deyisle biiyiik veri giidiimli
bilginin tarmmsal iiretimi siirdiiriilebilir kilacagina dair iddiayr da bu kavramsal
cercevede smamaktadir. Bu perspektifin bir geregi olarak dijital tarim tarihsel,
toplumsal bir iirlin olarak ele alinmis, dijital tarimin soykiitiiksel bir ¢oziimlemesi
yapilmistir. Ardindan 6rneklem olarak Geyve ve teknoloji olarak dijital tarim
istasyonlar1 secilerek bir saha calismasi yapilmistir. Saha ¢alismasinda oncelikle
tarimsal bilginin hangi bilgi/iktidar miicadeleleriyle araciligiyla toplumsallastigi
tartisilmig, ardindan devlet eliyle yayginlastirilmaya c¢alisilan “dijital doniistim”
hamlesinin, biiylik veri giidiimlii bilgiden olusan erken uyar1 mesajlarmin bilginin
toplumsallagsma bigimlerine hangi sekillerde eklemlendigi, bu karar destek sisteminin
mevcut bilgi/iktidar miicadelesini nasil etkiledigi son kertede  dijital iklim
istasyonlarmin tarimsal iiretimdeki siirdiiriilebilirligi hangi 0Olgiide sagladigi
tartisilmigtir.  Tarimsal bilginin nasil tiretildigi, dolasima sokuldugu, hangi aktdrler
tarafindan nasil kullanildig1 kisacasi nasil toplumsallagtigmi aragtirmak tarimsal
iletisime sosyalbilimsel bir perspektiften bakmay1 saglamakta, literatiirdeki pozitivist
paradigmanin karsisinda elestirel sosyal diisiinceyi yerlestirmektedir. Caligmanin
birinci ve ikinci boliimleri tarimsal iletisim, yayim, enformasyon ve bilgi sistemleri
literatiiriinii aktarmakta, dijital tarimin bu ¢aligmalarla iliskisini ortaya koymaktadir.
Birinci boliimde tarimsal iletisim tarimsal bilgi ve enformasyon sistemleri odaginda
cercevelenmektedir. Tkinci boliimde ise karar destek sistemleri olarak tarimsal bilgi ve
enformasyon sistemlerine eklemlenen dijital tarim teknolojilerinin ortaya ¢ikisini,
teknik imkanlarini, yayginlagtirilma bigimlerini, olast imkanlarin1 aktarmaktadir.
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Ucgiincii, dérdiincii ve besinci boliimde dijital tarim tarihsel ve toplumsal bir iiriin
olarak ele alinmis, dijital tarimi ve biiyiik veri giidiimlii bilginin kullanimini
stirdiiriilebilirligi saglayan bir faktor ortaya ¢ikaran tarihsel akis incelenmistir. Bunun
icin Foucault’nun simdinin tarihi yontemi uygulanmis, dijital tarim soykiitiiksel bir
coziimlemeye tabii tutulmustur. Lineer ve ilerlemeci tarih anlayis1 yerine
stireksizliklere, kopuklukluklara, kirilimlara odaklanan simdinin tarihi yontemi
tarmmsal bilgi, teknoloji ve toplum tiggenindeki belirgin doniisiimleri ortaya ¢ikarmus,
Tiirkiye’nin  bu anlamdaki tarihsel tecriibesini belirli donemle araciligiyla
aktarabilmeyi saglamistir. S6z konusu donemsellestirme 1923-1949, 1950-1980’ler,
1980°ler-2000’ler ve 2000’ler-bugiin olarak ortaya c¢ikmistir. 1923-1949 arasi
donemde tarmmsal bilginin devlet eliyle yaygimlastirildigi, kdy enstitiilerinde ve
okullarindaki egitimin bilimsel bilgi ve koyli bilgisi arasinda karsiliklilik esasina
dayandiginit ortaya konmustur. Ulusalc1 kalkinma c¢ergevesinde yetistirdigi insan
kaynaklariyla koyliilerin bilgi ihtiyacini karsilayan devlet, uygulamali egitimlerde
koyliilerin geleneksel bilgilerini, yerel gozlemlerini dikkate alacak bir anlayisla
hareket etmistir. 1950-1980°ler aras1 donemde Amerikan kalkinmacilik anlayisma
gecildigini, tarimsal liretimde verimliligi esas alan girdi yogun tarimm Marshall
planlariyla birlikte yayginlastigi, temelliik¢iilik odakli bilimsel bilgi olarak kabul
edildigi, bu bilginin devlet eliyle ziraat miihendisleri ve teknisyenler araciligiyla
yayiminin yapildigmi, bu hususta kitle iletisim araglarinm kullanildig1 goriilmektedir.
Tarimsal tiretimdeki temelliik¢iiliiglin cift¢inin yerel bilgisinin altin1 oydugu, 1923-
1949 arasindaki etkilesimin, bu donemde tek tarafli bilgi aktarimma dondiigii
goriilmektedir. KOy enstitiilerinin yerine agilan 4-K gruplar1 bunun bir 6rnegidir.
Ozellikle kirsaldaki cocuklar: yetistirmek adina olusturulan ve Amerika’da 4-H
toplulugundan esinlenerek olusturulan 4-K, tarimsal bilgiyi modernlestirmek,
iretimde verimliligi artirmak iizerine tek tarafli bilgi aktariminin yapildigi egitim
faaliyetlerinden olusmaktadir. 1980-2000’ler arasi tarimsal yayimm ve iletisim
stireclerinde ¢ok temel bir kirilimlar yasanmistir. 1984 yilinda Tarim Bakanligi’nin
neoliberal politikalar araciligiyla yeniden organizasyonu, devletin tarimsal bilginin
diizenlenisindeki korumaci roliinii zayiflatmis, tarimsal danismanligi arz giidiimliiden
talep giidiimliiye doniistiirmiistiir. Ozellikle Diinya Bankasi tarafindan uygulanan
“Tarmmsal Yayimm ve Uygulamali Arastrma” adli proje ile cift¢i bilgiye erismede
maliyet paylasan bir birey olarak goriilmiistiir. Danigmanliklar ticarilesmis, bilgiye
erisim bireysellesmis, ¢ift¢i bir miisteri, danismanlar ise hizmet saglayici olarak
goriilmiistiir. Baska bir deyisle, kamucu yayim olduk¢a smirlanmistir. 2000’ ler -bugiin
doneminde ise danigsmanliklar1 yiiriiten insan kaynaginin sahanin gercekliklerinden
kopacak miifredatlara tabii kilindigmi, tarimsal yayimdaki ara eleman ihtiyacini
karsilan teknisyenlerin yetistirildigi zirai meslek liselerinin Tarim Bakanligi’ndan
Milli Egitim Bakanligi’na baglanmasiyla birlikte uygulamali egitimlerin kaldirildig:
goriilmektedir. Kamucu tarimsal yayimda kullanilan bilgiyi ortaya c¢ikaran ve
aragtirma gelistirme faaliyetlerini yiirliten ToprakSu arastrma enstitiilerinin
islevsizlestigi ve kapatildig1 goriilmektedir. Sahanmn gergekliklerinden uzaklastirilan
ve sinirlandiran kamucu yayim anlayisinin yerine ticari damigmanliklar ge¢mistir.
2000’11 yillarda “Koy-Mer” ve “Tar-Gel” projeleriyle canlandirilmaya ¢alisan kamucu
yayim faaliyetleri, yetistirilen insan kaynaginin tarimsal gergekliklerden uzak olusu,
ciftgilerle yeterli etkilesminin saglananamasi gibi sebeplerle sonlanmistir. Bu siirecte
ayrica ¢iftcilere karar verme siireglerinde yardimcei olmasi i¢in biiyiik veri odakl karar
destek mekanizmalari, dijital tarim ¢dziimleri tasarlanmaya baglanmis, tarimsal bilgi
bir dataficaition siirecine girmistir. Dijital tarim ddniistimleriyle tarimsal bilgi biiyiik
veri gidimli kilmmaya baglanmig, biiyiikk veri kullanimimna aragsal mantik
cergevesinde ilerlemeci bir teknolojik gelisme, notr bir bilimsellik atfedilmistir. S6z
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konusu donemsellestirmeler belirli kirilimlar1 gosterse de aradaki gri alanlar
kaybolabilmektedir. Bu gri alanlar1 yakalamak adma bilgi/iktidar miicadelesindeki
direnislere, ¢ift¢ci-miihendis karsilagsmalarina, ¢ift¢i bilgisi-bilimsel bilgi arasindaki
gerilimin nasil kurulduguna bakilmistir. Arsiv taramasinin yani sira sozlii tanikliklar
araciligiyla ciftgilerin bilimsel bilginin otoritesine kars1 gelistirdikleri taktikler ortaya
atilmigtir. Bu noktada ciftgilerin “giivenilirlik esigi” olarak kavramsallastirdigim
giivenirlik testlerine basvurduklar1 ortaya c¢ikmustir. Bilimsel bilginin mutlak
otoritesine karst kurulan direnis bi¢gimleri Kiiltiirel Caligmalar alanindan 6diing alinan
kavram setleriyle, De Certeau’nun taktikleriyle incelemistir.

Altinc1 ve yedinci boliim ise tarihsel akis igerisine yerlestirilen dijital tarimin
hangi bicimlerde toplumsallastigini arastirmaktadir. Bu ama¢ dogrultusunda
orneklemi Geyve, dijital tarim teknoloji ise dijital iklim istasyonlar1 olarak segilerek
etnografik bir saha calismasi yapilmistir. Altinc1 boliimde arastirma tasarimina,
yontemine, arastirma sorularina, tekniklerine yer verilmistir. 13.04.2023-20.05.2023
tarihleri arasinda bes hafta siiren saha ¢alismasinda, derinlemesine goriisme, katilimc1
gbzlem, yliriime ve konusma, 6zdiistinlimsel notlar almak olmak iizere farkli arastirma
teknikleri kullanilmis, tarimsal bilginin toplumsallasma mekanizmalarma iligkin derin
bir i¢gorli sunulmaya c¢alisilmistir. Yedinci boliimde ise arastirmanin bulgular1 yer
almaktadir. Goriismeler arasindaki oriintiileri belirli dizgesellige sokmak adina zihin
haritalar1 tasarlanmistir. Tarmmsal bilginin toplumsallasmasinda ortaya c¢ikan
bilgi/iktidar miicadelelerinde iktidar1 pekistiren, direnis imkanlar1 agan mekanizmalar
ovada ve dagda farkli sekilde ele alinmistir. Tarimsal bilginin toplumsallagsma iskeleti
ortaya konduktan sonra dijital tarimin bu iskelete nasil eklemlendigi, stirdiiriilebilirlige
hangi Olciide katki sagladigir tartigilmistir. Ovada girdi yogun tarimin ve
temelliik¢iiliigiin  baskin  oldugu, bu iktidarin ticarilesme, tibbilesme ve
patriyarkiklesme  mekanizmalariyla  kuruldugu  gorilmiistiir. Bu  iktidarin
diizenlenisine karsi etkilesim bigimleri ile dil kullanim big¢imleri olmak {iizere farkl
taktikler gelistirilmis, girdi yogun tarimi yapisal olarak sarsan orgiitlii direnis hatlar1
kurulamamistir. Ovadaki ¢iftgilerin direnis Scott’un gilindelik direniglerinden ve De
Certeau’nun taktiklerden olusmaktadir. Gegimlik tarimin hakim oldugu dagda ise
ciftcilerin yerel bilgisi ile temellekgiiliik arasinda bir dogruluk savasi yasanmaktadir.
Dogruluk savasinin mekanizmalar1 yapisal izolasyon, ticarilesme ve yerel bilgiyi
koruma olarak ortaya ¢cikmistir. Geg¢imlik iiretim yapan cifigiler, regetelerin ve
temelliikgiiliigiin otoritesine kars1 dagm bilgisini korumaya galismaktadir. Ote yandan,
geng neslin tarima yabancilagsmasi yerel bilgide siireksizliklere yol agmakta ve onu bir
direnis bigimi olarak zayiflatmaktadir. Uretimde tarmmsal kimyasallarin yaygimn
kullanimi ise girdi yogun iiretim anlayismi tesvik etmektedir. Nihayetinde tarimsal
bilginin toplumsallasma mekanizmalarinda ortaya ¢ikan bilgi/iktidar miicadelelerinin
tarimsal iiretim bicimine gore degistigi goriilmiistiir. Tarimsal bilgininin
toplumsallagma iskeleti ¢iktiktan sonra biiyiik verinin bu toplumsallasma bigimlerine
nasil entegre edildigine iliskin bulgulara yer verilmistir. Dijital tarimin epistemolojik
ve ontolojik varsayimlar: ile sahadaki tarmmsal yapmin ontolojik ve epistemolojik
varsayimlari birbiriyle drtiismemektedir. Bu 6rtiismeme hali iklim istasyonlarin, girdi
yogun tarimin iktidarmi pekistiren mekanizmalar araciligiyla yeniden diizenlenisini
getirmis; dijital tarim mevcut ayrimlarini ve agmazlarini yeniden iireten bir unsura
doniigmiistiir. Dijital tarim bu mekanizmalar tarafindan temelliik edilmis, cift¢ilerin
biiyiik veri giidiimlii bilgiye erisimini saglayacag: diisiiniilen erken uyar1 mesajlar1
islevselligini kaybetmistir. iklim kriziyle miicadele ¢ift¢i giiclendirecegi, tarimsal
tiretimdeki siirdiiriilebilirlige anlamli bir katki saglayacagi diisliniilen dijital tarim
hedeflerinden uzaklasmuistir.
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Caligmanin sekizinci boliimde saha bulgulari tarihsel ¢oziimleme ile birlikte ele
alinmig, tartisgmanm sosyal teori igerisindeki pozisyonu birtakim yeni
kavramsallastirmalarla aktarilmaya calisilmigtir. Sahanin ilk temel bulgusu
bilgi/iktidar mekanizmalarinin tarimsal {iretim bi¢imine gore farklilagtigidir. Her ne
kadar farkli sekilde aciga ¢iksalar da s6z konusu mekanizmalar araciligiyla
enformasyonun birikerek bilgiye doniismemekte, siireksizlesmekte; bilginin ise
aktarilamamakta ya da siirekli olarak parcalanmaktadir. Ciftcilerin karar verme
siireclerinde eyleyiciliklerini azaltan, sorgulayict giiclerini elinden alan bir
epistemolojik krize doniismiistiir. Bu krizi ovada “tarimsal bilginin atomiklesmesi”
kavramsallastirmasiyla agiklarken dagda “tarimsal bozulma” ile agikliyorum. Ova igin
kullandigim tarimsal bilginin atomiklesmesi kavramsallastirmasiyla deneyim ve bilgi
arasindaki ayrigmayi, toplumsal hafiza yitimini, ¢iftcilerin eyleyiciliklerini azaltan
relation of relationlessler1 agikliyor, tarimsal bilginin toplumsallasmasinin bir
toplumsallagamama haline dondiigilinii iddia ediyorum. Dag i¢in kullandigim tarimsal
bozulma kavramsallastrmasiyla Foucault’cu dogruluk savasinin tarihin  bu
asamasinda temelliik¢iiliik tarafindan kazanilmakta oldugunu, yerel bilginin erozyona
ugramaya basladigini, kirsaldaki ciftcinin bilgiye erisim hususunda hem kamucu
yayimim hem ticari danismanliklar tarafindan izole edildigini bu nedenle “yapisal
izolasyona tabii tutuldugunu iddia ediyorum. Bir sonraki neslin tarimdan
yabancilagsmasiyla dagin bilgisinin aktarilamayacagini, nesilden nesile aktarilan yerel
bilginin erimekte oldugunu ortaya koyuyor, bu ¢6ziilme karsisinda dagdaki ciftcilerin
Benjamin’in isaret ettigi “tarithin melegine” doniistiiglinii tartistyorum. Tezin ikinci
bulgusu dijital tarimin varsaydigi ontolojik ve epistemolojik ger¢eklikle, sahadaki
toplumsal gercekligin birbiriyle o6rtiismedigidir. Bu ortiismenin saglanmasi i¢in dijital
tarim teknolojileri odagina iiretimde verimliligi, kar maksimizasyonunu hedef alan
girdi yogun tarimsal yapiy1 insa eden mekanizmalar1 ortadan kaldirip yerine odak
noktasi ekolojik kazanim olan tarimsal {iretim bigimini yerlestirmelidir. Aksi takdirde
mevcut mekanizmalar tarafindan ele gecirilecektir. Geyve’de baskin olan girdi yogun
tarimsal iiretim tarafindan i¢i bosaltilan dijital tarim, ticarilesme, tibbilesme ve
patriyarkiklesme tarafindan temelliilk edilmis, orjinalligini yitirmistir. S6z konusu
mekanizmalar i¢i bosaltilan dijital tarim teknolojilerini kendi lehine olacak sekilde
yeniden diizenlemi, tliretmis girdi yogun tarim sistemine uyumlandirmistir. Su halde
ciftcileri karar verme siireglerinde destekleyici olma, dogru zamanda dogru karar
vermelerini saglama, kullandiklar1 tarimsal kimyasal oranlarini diisiirme gibi hedefleri
olan dijital tarim istasyonlarindan c¢iftcilere gonderilen erken uyar1 mesajlar
hedeflerini gerceklestirememis, iktidar iliskileri tarafindan yeniden tiiretilerek bir
simulakra doniismiistiir. Ugiincii temel bulgum ise tezin kavramsal cercevesine
iliskindir. Teknolojinin ve toplumun karsilikli olarak kurulmasi i¢in Geyve’de
toplumsal olanin giiclendirilmesi  gerekmekte, c¢iftcilerin eyleyiciliklerinin
giiclendirilmesi gerekmektedir. Karar verme siireglerinde otonomilerini biiyiik 6l¢tide
kaybeden, deneyimi ve toplumsal hafizay: biiyiik dlciide yitiren, tek boyutlu bilgilerle
kullanim talimatlariyla sinirlandirilan ¢iftciler toplumsal olanin ¢oziildiigiine isaret
etmektedir. Bu nedenle Foucault’nun dedigi gibi toplumu savunmak, Fakir Baykurt’un
dedigi gibi “toplumsal kirizma” yapmak gerekir. Caliymanin sonunda toplumun nasil
savunulacagina, toplumsal kirizmanin nasil yapilacagma, ciftcinin karar verme
slireclerinde eyleyiciliginin nasil gliglendirecegine dair Oneriler ise Tiirkiye’nin
tarihsel tecriibesine dayanarak belirli bir ¢erceve icerisinde siralanmagtir.






INTRODUCTION

An Overview of The Study: Rethinking Agricultural Communication from the
Perspective of Critical Theory

Agricultural communication is defined as an interdisciplinary social science
field that focuses on the communication process in the process of transferring
information on issues such as agriculture, animal husbandry, food, nutrition,
environment, climate crisis to relevant stakeholders (Zumalt, 2007). Born in the early
19th century in the USA, this research field emerged within the framework of
delivering and disseminating agricultural information to rural areas (Tucker et.al.
2003). As a result of the developments in information and communication
technologies, today there are studies carried out for the purposes of agricultural
communication, conveying agricultural information to the target audience through
various communication tools, effectively transferring scientific knowledge and
technological developments to the relevant communities, designing effective
communication systems that enable information exchange, and communicating with
agricultural audiences (Zumalt, 2007; Sing et.al. 2013). It is noticeable that these
studies remain within the mainstream approach of communication studies and are
limited to the period of empirical studies dominated by behaviourist tendency. It is
possible to argue that the positivist paradigm dominates the agricultural
communication literature, with the models in the mainstream approach predicting that
the message with predetermined meaning sent by the source is delivered to the receiver
through effective communication channels. For example, Telg and Irani (2012) and
Budak (2020) state that one of the most widely used models in agricultural
communication is Shannon and Weaver's communication model. Later addition of a
feedback mechanism to this model shows that communication in agricultural
communication is constructed as one-way. Federer (2015) defines agricultural
communication as the dissemination of agricultural messages to the audience through
many forms of communication and communicating with stakeholders. It can also be

considered as the exchange of particular information about agricultural issues,



informing communities and masses about agricultural issues (Agunda, 1989),
designing and distributing news about agriculture (Tucker et.al. 2003). Budak (2020)
emphasizes that agricultural communication is emerging as a new academic discipline
in Turkey. Budak, who claims to conduct the first academic study on agricultural
communication with her PhD thesis, defines agricultural communication in terms of
message transfer between the source and the receiver. When "agricultural
communication” is searched as a keyword, Budak's thesis appears as the first study in
the field. However, it can be said that agricultural communication is positioned under
agricultural extension activities that started in the 19th century. Although agricultural
extension stands out with its educational aspect, it is a field intertwined with
agricultural communication in which engineers convey scientific information and
technological developments to farmers, guide decision-making, and use various
communication techniques for farmers to adopt innovations. This is evident from the
titles of “agricultural extension and communication™ and "agricultural extension and
communication” courses in agricultural engineering education. The positivist
paradigm is also dominant in agricultural extension studies. Empirical studies that
enable farmers to adopt technological innovations and scientific knowledge in order
to increase agricultural productivity and develop educational, persuasive and
motivational communication techniques to ensure behavioural change are dominant.
The industrialization of agriculture and the focus on high yields have reinforced a
hierarchical, one-dimensional communication structure that absolutizes the authority
of scientific knowledge and technology, where information is transferred from the
agricultural engineer to the farmer. However, with the participatory approach that
emerged in the 1980s, it is seen that the farmer is put at the center in studies such as
agricultural extension and communication, agricultural information and information
systems. The top-down unidirectional transfer of information and technology has been
replaced by an understanding in which relationships are reorganized horizontally and
the farmer is repositioned as not only a passive receiver but also an active sender.
However, it is seen that the quantitative paradigm, progressive rationality and
technological determinism are still dominant in agricultural extension activities carried
out under the participatory approach. It is seen that studies such as analyzing the
information networks between actors according to the intensity of interaction,
measuring the opinions of farmers about extension staff, and monitoring the results of

extension activities in production are carried out through short-term surveys and



questionnaires. The ultimate aim is to transfer scientific and technological
developments to farmers through various communication tools and methods and to
improve their knowledge and skills in this regard. Obviously, intertwined agricultural
extension, agricultural communication, agricultural information and knowledge
studies have been limited within the positivist rationality that attributes absolute
rationality and objectivity to science. It has not been addressed through critical
thinking that treats communication as an economic, political, social and historical
product. It is revealed that critical thinking and qualitative paradigm that is emerged
as a result of several turns in social theory as such critical turn, cultural turn,

interpretative turn is not introduced into agricultural communication studies.

Critical science, technology and society studies (STS), which emerged in the
1970s as a reflection of the critical thinking that became widespread in social sciences,
discusses the connection of instrumental rationality with power relations, ideologies
that transform scientific knowledge into myths, and the ways in which technology is
experienced by society. There are no studies in the agricultural extension and
information literature that have been conducted from an STS perspective. In this thesis,
I consider agricultural knowledge not as a neutral entity transmitted through the
absolute rationality of instrumental rationality, but as a historical product that is
socialized through actor relations. Building on Foucault's critical social inquiry, | argue
that agricultural knowledge is socialized through a set of power/knowledge
mechanisms. In this way, | attempt to socialscientification of intertwined literature on
agricultural extension, agricultural communication, agricultural information and
information systems. In line with the possibilities provided by the qualitative paradigm
and ethnographic methods, | attempt to reveal particular patterns and deep insights into
the complex relationship between agricultural knowledge, technology and society.
With this perspective, I try to understand how digital agricultural technologies, which
are claimed to strengthen sustainable agriculture today, are experienced, how they are
socialized, with which networks and how big data are communicated, and to what

extent they can ultimately ensure sustainability in production.
Objectives and Methodology of the Study

After the literature review on agricultural communication, extension,
information and knowledge systems, which are in close contact with each other, the

scope of the study became clear to a great extent. As indicated in the literature review,



studies in the triangle of agricultural knowledge, society and technology are dominated
by the positivist paradigm and quantitative studies. There is no study that deals with
digital agricultural technologies as a social product within a sociological critical
perspective, examining it with historical, social and political dimensions by employing
an ethnographic method. In order to contribute to closing this gap in the literature, this
study seeks to identify the ways in which digital agricultural technologies are
experienced today by looking at their historical and social references. The sample of
the study is Geyve, one of the important agricultural production regions of Turkey, and
the technology it focuses on is digital climate stations, which are widely used in Turkey
within the scope of digital agriculture transformation. In the first part of the study, the
emergence of digital agriculture as decision support systems and its relationship with
sustainable agriculture are given. The technical features, working principle, current
situation in Turkey and the methods of creating and disseminating big data-driven
information are mentioned. The first part is consisted of the literature on agricultural
extension, communication, information and knowledge systems is included. The broad
scope of agricultural communication is framed to focus on agricultural knowledge and
information systems. An attempt has been made to provide a sociological perspective
to the literature referred to, and the deficiencies in the literature have been addressed.
Second chapter situates digital agriculture emerging as decision support system which
is integrated in related process of agricultural knowledge and information systems and

assesing its process of emergence.

The third, fourth and fifth parts of the study attempt to historicize and socialize
digital agriculture and to make a mapping out from the present to the past. A
comprehensive analysis of the historical and social construction process of digital
agricultural technologies and the use of big data-driven information inherent in this
technology which are intended to be disseminated within the scope of sustainable
agriculture today, has been made. To do it, Foucault's method of the history of the
present, genealogical approach is utilized. The third chapter explains conceptual
framework of Science and Technology studies and the method of history of present,
the genealogical approach and describes its application. The fourth chapter applies the
history of present and periodizes Turkey's historical experience within the relationality
of agricultural knowledge, technology and society. Due to Foucault's method, history
is not seen as a linear flow, consisting of events one after the other. On the contrary, a

periodization focusing on historical breaks, ruptures and discontinuities has been



made. Through these periodization, certain breaks, transitions, discontinuities and
power/knowledges related to agricultural structures have been tried to be revealed. A
historical analysis has been made extending from today to the early Republic. This
chapter, which can be seen as a genealogical analysis of digital agriculture, aims to
reveal Turkey's historical experience in agricultural knowledge, technology and
society. The periodization is revealed as 1923-1949, 1950s-1980s, 1980s-2000s,
2000s-today. In the fifth section, grey areas in the transitions between these periods
are tried to be captured. In order to ensure that the genealogical analysis does not
consist of macro analyses, it is tried to convey how the transformations in the process
of dissemination of agricultural information are experienced by the farmers, and the
transitions between the periods are tried to be revealed in the light of the experiences
of the actors. This section also reveals the tension lines between scientific knowledge
and farmer knowledge through the conceptualization of power/knowledge and
examines the tactics developed by farmers against the authority of scientific
knowledge. With a set of concepts borrowed from Cultural Studies, it attempts to

understand farmer-engineer encounters through De Certeau's tactics.

The sixth and seventh chapters of the study analyze how digital agriculture and
big data, which are subjected to a genealogical analysis, are socialized and
communicated today. In the sixth part, the research design, method, sample selection,
research questions of the field study conducted in Geyve are included. Within the
scope of the field study conducted in Geyve between 13.04.2023-20.05.2023, 27
farmers and 14 engineers are interviewed. In-depth interview, participant observation,
work and talk ethnographic, self-reflexive recording techniques are used in the
fieldwork. In Chapter 7, the field findings are shared and the mind maps used to present
these findings are given. The mechanisms of power/knowledge through which
agricultural knowledge is socialized are identified. The mechanisms that reproduce
power and those that create spaces of resistance are discussed separately. After the
existing skeleton of socialization of agricultural knowledge has been removed, it has
been analyzed how digital agriculture and big data-driven knowledge are socialized
and in which ways they are articulated to this skeleton. Finally, the extent to which
digital agriculture contributes to the sustainability of agricultural production is

discussed.



In the eighth part of the study, the findings of the fieldwork and genealogical
analysis are discussed together. It is discussed with its historicity, sociality and basic
findings in the field, what socialization of agricultural knowledge and implications of
digital agriculture ultimately points to in social theory. In the discussion, it is
determined that some concepts in the literature are no longer relevant, new
conceptualizations that analyze the current situation are included. In the conclusion,
informed predictions and suggestions are made about the relationship between
agricultural knowledge, technology and society. The study concludes with suggestions
for further research.

Importance of the Study

The literature review reveals that studies on agricultural communication,
extension, information, and knowledge systems which are interconnected to each other
are predominantly influenced by the positivist paradigm, technological determinism,
and quantitative evaluations. It has been observed that communication is considered
with mainstream perspectives and technology and scientific knowledge are associated
with progressive rationality. Thus, agricultural information is considered as a neutral
message that is transferred from the source to the receiver through various
communication channels. This study, on the other hand, is based on critical social
thinking in the light of the interpretative turn, which enables communication to be
considered as a social, cultural, economic and political element. It releases digital
agricultural technologies from the limitation of instrumental reason and looked at its
mutual relationship with the social. Based on the co-productionist framework of
Science and Technology Studies, the study claims that technology and society are
mutually constructed and evolve together. Employing Foucault's conceptualization of
power/knowledge, the study tries to discover through which power/knowledge
struggles digital agricultural technologies and big data are socialized. In doing so, it
has made a genealogical historical analysis in the light of Foucault's method of the
history of the present, and treated digital agriculture as a historical and social product.
Then, with fieldwork, it has revealed today's socialization processes and the ways in
which agricultural knowledge is communicated from a qualitative, interpretative
perspective. Finally, the study, which addresses the field findings together with
historical analysis, has put forward new conceptualizations and aims to contribute to

critical social theory. The study is important because it is the first doctoral thesis that



aims to break the positivist paradigm in agricultural extension and communication
literature with its conceptual framework, research design, methods and techniques. It
is also significant that this study is capable of presenting grounded informed
predictions about the future as a result of evaluation of field work with historical
analysis.

Questions and Sub-questions of The Study

The main concern of the thesis is around the inquiry "Through which
power/knowledge mechanisms is agricultural knowledge socialized in which digital
agriculture is integrated?”. Today, the term "digital agricultural technologies”
specifically refers to the utilization of big data in agricultural production, with the
purpose of promoting sustainability. The production and distribution of big data are
closely linked to the socialization of agricultural knowledge. Sub-questions are
formulated to assess digital agriculture as a historical and social entity, uncovering its
impact on the socialization of agricultural knowledge. This is carried out in order to
understand how digital agriculture integrated to socialization of agricultural

knowledge. In this context, sub-questions are listed as follows:

1. Through which historical and social processes are digital agricultural
technologies derived? Which breaks, discontinuities and transformations
enable digital agriculture today?

2. How are digital agricultural technologies and big data-driven knowledge
being diffused today?

3. Through which power/knowledge mechanisms is agricultural knowledge
socialized?

4. Which type of tactics is formed with the struggle of power/knowledge
creating resistance?

5. In which ways are digital agriculture and big data-driven knowledge
integrated into the socialization of agricultural knowledge?

6. To what extent does digital agriculture ensure sustainability in agricultural

production?



1. FRAMING AGRICULTURAL COMMUNICATION WITH A
FOCUS ON AGRICULTURAL KNOWLEDGE AND INFORMATION
SYSTEMS

In 2016, | participated in an academic conference in USA which focused on the
intersection of technology and design. As a food engineering graduate working as a
research assistant with a keen interest in communication and cultural studies, |
attended sessions that were relevant to my areas of interest. My interest in agriculture
was sparked during my undergraduate studies in food engineering. | felt a strong
inclination to shift my focus from building food processing systems in factories toward
interacting directly with the soil, rain, and sun. During one of the sessions, | learned
that the University of Georgia offers an undergraduate and graduate program named
Agricultural Leadership, Education, and Communication. It was my initial encounter
with the term "agricultural communication™. During the session, | encountered the
designated individual and inquired about my concerns. She explained that the
"Agricultural Leadership, Education, and Communication™ programme focuses on the
ways in which agricultural knowledge ranging from food security, nutrition,
agricultural economics and sustainability is communicated among relevant
stakeholders in intersection of anthropology, sociology and communication sciences.
The convergence of agriculture and communication has been very thrilling to me ever

since. This thesis emerged as a product of this excitement.

The discipline of agricultural communication basically covers communication
processes that focus on the process of transferring agri-food information to relevant
stakeholders (Doerfert, 2021). Such information ranges from the production to the
consumption of agriculture, food and livestock, and both stakeholders and forms of
communication may vary. Recently, the convergence of agricultural communication
with media studies has increased. The focus of the field is shifting towards the
representation of agriculture in the media, agricultural journalism, farm broadcasting,

and agricultural editorship. On the other hand, studies have been carried out on the



transfer of agricultural knowledge and technology to relevant stakeholders, forms of
communication between stakeholders, and the establishment of information networks.
The connection of agricultural communication with agricultural information processes
is established through agricultural extension activities. In this sense, agricultural
communication literature is intertwined with agricultural extension studies. This
interconnection is also evident through the combination of terms in the curriculum of
agricultural faculties under the heading "agricultural extension and communication

courses".

The ethimology of the term “extension” is based on the Latin words "tensio"
meaning "to stretch™ and "ex" meaning "from outside”, and refers to a kind of
"reaching out™ (Ignou, 2019). The incorporation of the term "extension,” which mostly
pertains to the spread of education, into agricultural production occurred throughout
the early 20th century in the United States. The reason why the discipline of
agricultural communication, which I observed in my personal story in the University
of Georgia is strong in America may be due to the fact that the agricultural extension
perspective was developed there. In 1914, the Smith-Lever Act was passed by
Congress, establishing the Cooperative Extension Service. This network of educators,
spread across state lines, aims to "extend" academic knowledge to the entire nation.
Cooperative Extension is a collaborative educational initiative established by the U.S.
Department of Agriculture and the land-grant universities throughout the country
(Danbom, 1979). The act was signed with the purpose of disseminating valuable and
practical information among the American population regarding agriculture, the
utilization of solar energy in relation to agriculture, home economics and to promote
the implementation of scientific knowledge. Agricultural extension, usually referred
to as agricultural advisory services, has a crucial role in spreading knowledge and
information among researchers, farmers, and other participants in the agri-food
system. It also helps in promoting the development, adoption, and local customization
of new farming methods (Benin et.al., 2010). Agricultural extension, commonly
referred to as farmer education, facilitates the incorporation of scientific research and
new knowledge into agricultural methods by means of educating farmers. From the
early 20th century to the 1980s, the field of agricultural extension was primarily
influenced by progressive rationality, technological determinism, and a positivist
research paradigm. The primary emphasis of this method was on the transmission and

dissemination of technological advancements. To do this, the approach proposed by
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Everett Rogers in his work "Diffusion of Innovations™ was utilized (Isgren, 2023).
Moreover, the transmission of scientific knowledge was deliberately designed to be
unidirectional and hierarchical. As a result, the Shannon Weaver model, which
illustrates one-way communication from sender to receiver, was embraced (Telg and
Irani; Budak (2020). In this context, there are some particular methods need to be
applied towards technology acceptance, persuading the farmer and creating behavioral
change. These methods that are developed by behavioral science departments of the
universities in USA and England (Cinemre, 2001: 32-33). Some of them could be
listed as:

e Farmers should feel safe. They should not feel that they were ruling by foreigners, they
should feel that they always have an option.

e Time is the most precious element in agriculture and in a farmer’s life. Extension stuff
should make the speech short and simple. They should make an impressive introduction
that catch their attention.

e Before interviewing the farmers, the extension staff should search the related village
and production patterns. They should not go with products that are not suitable for the
production pattern of that region. It is also necessary to act according to the socio-
cultural codes of the village and to avoid discourses contrary to the beliefs and lifestyles
of the farmers.

e Local leader of the village should be persuaded at first. Farmers who see this would be
persuaded easier.

e Demonstration should not be left in the beginning. It should be continued until receiving
the end result. Showing the results to the farmers will increase their persuasion rate.

The reflections of behaviourism in the adoption of innovations and the one-way flow
of information in the communication of agricultural knowledge in Turkey is evident in
Yurttas's (1991:2) definitions of agricultural extension. According to him, agricultural

extension is an integrated act and has five basic features:

1. Agricultural extension is a public service that addresses farmer and entire farmer family.

2. The principle in agricultural extension is not to do the farmer's work but to help them to
accomplish their task better. Its basic principle is expressed as “helping farmers so that
they can help themselves.” Agricultural extension is a voluntary work. Farmers can’t be
forced. They should be persuaded to apply modern agricultural practices.

3. Agricultural extension is a voluntary educational system that operates outside of
conventional educational settings. It is an activity aimed at providing a deliberate
change or development in the knowledge and skills of farmers in the desired direction.
Farmers are systematically persuaded to apply modern agricultural techniques and to
change type of their production according to scientific knowledge.

4. Agricultural extension can take place in the village square gardens, coffeehouses, fields
or in the households. It has no specific place but should be done at regular intervals.

5. Agricultural extension is a technical work. Extension staffs bring information about
research findings, new technics to farmers and help them to improve agricultural
production.
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Until 1980s, agricultural extension is defined as the practice of government-
employed agricultural professionals, such as engineers and technicians, who aim to
improve farming processes by demonstrating new inventions and imparting useful
knowledge to farmers (Kazbekov and Qureshi, 2008). It is associated with facilitating
desirable changes in farmers behavior, encompassing modifications in knowledge,
abilities, and attitudes. Extension was considered as the dissemination of information
that would strengthen input-intensive agricultural production and aimed to modernise
agricultural production. On the other hand, with the rise of private advisory systems
in 1980s, participatory methodologies emerged. It is accepted that every farmer has
unique information needs and should have options to meet this need (Vonk, 1990;
Leeuwis, 2006). Heterogeneity of information needs reposition farmers as cost-sharing
agents and transform advisory services from supply driven to demand driven. The
concept of the "transfer of technology perspective™ as a linear process has largely been
discarded in favor of a participatory approach that emphasizes direct engagement with

farmers and determining and fulfillment of their particular information needs.

Aligned with the increasing adoption of a participative approach, in 1986, Réling
introduced the term "Agricultural Knowledge and Information System" to promote the
integration of system thinking for the purpose of mutual learning and the generation,
sharing, and utilization of technology, knowledge, and information linked to
agriculture. The system facilitates the collaboration of farmers, agricultural educators,
researchers, and extensionists to effectively utilize knowledge and information from
many sources in order to enhance farming practices and enhance lifestyles. Given the
rapid pace of technical advancements, Réling and Engel (1991) primarily emphasizes
the impact of these advancements on agricultural research and extension, particularly
in terms of technological change and innovation. Avoiding "one size fits all”
approaches, Agricultural Knowledge and Information System (AKIS) facilitates the
connection and collaboration between farmers, researchers, agricultural educationists,
and extensionists. It promotes the exchange of knowledge and fosters the utilization
and dissemination of agricultural technology, information, and expertise (Berdegeu
and Escober,2001). Farmer communities play a crucial role in the knowledge triangle
(research, extension, farmer) that has been established. This study, which explores the
forms of socialization of agricultural knowledge and the implications of digital
agriculture, frames agricultural communication that covers multidimensional research

area, with a the focus of agricultural knowledge and information system.
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1.1. Agricultural knowledge and information system (AKIS) studies:

Approaches and models

Agricultural Knowledge and Information System (AKIS) is a term developed by
Roling and Engel (1991) that is based on system thinking towards knowledge and
information flows in agriculture. System thinking is a way of making sense of
subsystems that are interacted, interrelated or independent parts that form a complex
whole that has a particular purpose. It is a framework for observing interrelationships,
linkages and patterns rather than separate entities (Ngyuen and Bosch, 2013). It also
offers a conceptual framework to analyze existing system and design an improved one.
Based on the argument of system thinking is able to applied any subject (Spedding
1988), Roling and Engel (1991) applied this approach to agricultural information flows
and states of knowledge. System thinking is used to address complex, linked
information flows within various agricultural actors and institutions, providing an
approach to agricultural knowledge and information systems (Bagnall-Oakeley and
Ojilaje, 2002). Roling defines (1989: 33) AKIS as follows: “a system in which
agricultural information is generated, transformed, consolidated, received and fed back
in such a manner that these processes function synergistically to underpin knowledge
utilization by agricultural producers”. Accordingly, AKIS helps to identify basic
components, actors and subsystems to understand and examine how information is
generated, communicated, used and managed by different actors of the system and
how actors are interacted through various networks (Demiryiirek, 2000). It also helps

to analyze how the system operation needs to be developed in a particular purpose.

AKIS approach is developed in response to the one-way, linear technology and
knowledge transfer paradigm that prevailed until the 1980s (Talug, 1993). According
to technology transfer paradigm, there are three subsystems connected sequentially to
each other as an end-of-pipe respectively as experts- transfer-farmer. (Berdegué and
Escobar, 2001).

Research )
l 4| Extension (Transfer) > Farmer (Adoption)

(Developing)

Figure 1-1: One way technology transfer paradigm in agricultural extension
Reference: (Roling, 1988)
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On the other hand, according to participatory paradigm which AKIS is based on,
farmer is not only a passive recipient but is a key actor that needs to be involved in the
production and extension of information and technology (Demiryiirek, 2000). In other
words, within this approach the subsystems of AKIS researchers, extensionist and
farmers participate collaboratively in information and knowledge generation (Ozkaya,
2019). While the technology transfer paradigm proceeds in a linear chain, the
participatory approach consists of intertwined links of researchers, extension workers
and farmers. The Agricultural Knowledge and Information System (AKIS) refers to
the reciprocal exchange of information and knowledge between research institutions,

extension organizations, and farmers.

Research Extension
/’
Other
research
institutions
— \—//
Farmer

Figure 1-2: Participatory paradigm diagram in AKIS

Reference: (Roling, 1988 . . . .
( g ) Figure 1-3: Diagrams of interactions of

participatory paradigm
Reference: (Ozkaya, 2009)

The AKIS participatory paradigm rejects linear information dissemination
systems and instead promotes a collaborative approach that involves bottom-up
information flow and horizontal linkages among contributors. It has become an
integrative, inter-organizational phenomenon that foster systemic learning that bring
different actors from public, private and NGOs that are relevant to system such as
farmers, advisory services, civil society, policy makers. Islam (2010) provides a
definition of AKIS is a complex network system that encompasses various actors,
relationships, policies, knowledge sources, communication techniques, knowledge
creation and sharing, information exchange, and decision-making processes for
development purposes. The AKIS concept has been extensively employed as an
analytical tool to examine the individuals who provide specific knowledge and
information for agricultural decision-making, the communication of information and
knowledge among different actors, and the enhancement of information networks to
support system management (Poudel, 2015). There are particular models that is

developed based on knowledge triangle of AKIS which is the linkage of research,
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extension and producer. Firstly, FAO and World Bank (2000) develop an AKIS model
that outlines the importance of agricultural education in knowledge triangle and situate
the information needs of farmers in the center to lead farmers in a better farm

management.

EDUCATION

I

PRODUCER

PO

RESEARCH <> EXTENSION

Figure 1-4: AKIS model — Participatory approach to knowledge triangle
Reference: FAO and World Bank (2000)

In this model, the importance of agricultural education for rural development is
implicitly emphasized to promote mutual learning. It represents a reciprocal
connection between institutions and end-users of knowledge; education and research
institutions and farmers Yet, it is noticed that this model does not include as private
advisory organizations, pesticide dealers, wholesalers who have also close relations
with farmers (Berdegué and Escobar, 2001). Hence it is updated to include non-public
information networks with the name of decision support (Rivera, Qamar and
Mwandemere 2005) which transforms the knowledge triangle into four subsystems
respectively as 1) information generation subsystem (research); 2) information
diffusion subsystem (extension); 3) information utilization subsystem (agricultural
producers) 4) the agricultural support subsystem (agrochemicals, technology, big data

analytics, support systems)

i AGRICULTURAL
PRODUCERS I

SYSTEMS

Figure 1-5: Four-pillar quadrangular model of AKIS
Reference: (Rivera et.al., 2005)
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This four-pillar quadrangular model is regarded as an idealized AKIS model for
empowering farmers and contributing rural development (Munyua, 2005). It is
emphasised that this model opens traditional AKIS approach by recognizing
importance of market oriented agricultural innovations and crossing connections of
both public and private sector entities. (Berdegué and Escobar, 2001). It is also
important to note that technology as an input is integrated into AKIS within the pillar
of “decision support systems”. This model is further improved by Rivera et.al (2005)
including relevant components that surrounds and influence four subsystems of AKIS
such as government policy, institutional commitment, communication systems and
human resources This improved model is called a comprehensive AKIS for rural

development.

< >

AGRICULTURAL
(3]

SYSTEMS

/4/5.
7
Tunons, AKIS/RD conn®

Figure 1-6: Comprehensive model of AKIS
Reference: (Rivera et.al., 2005)

Rivera et. al. (2005) states that this comprehensive model is based on
community-driven development and strengthening of linkages and interfaces between
actors of AKIS is linked to wider social and political systems. (Munyuva, 2005). With
this model, AKIS is opened to conceptualized as a system more than sum of four
subsystem but is situated in relation to surrounding social, political and economic
structures. Due to the fact that the aim of this approach is promoting a community-
driven development, it situates farmers as key actors by emphasizing their social being.
Indeed, this approach promotes actor-oriented framework in AKIS studies with

utilization of the comprehensive model.

Actor-oriented framework of AKIS
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The comprehensive model of AKIS allow to examine agricultural knowledge in
relation with social and political systems and situate farmers’ need in the center. In the
context of comprehensive model, actor-oriented framework which a critic approach
that refuse the arguments of technological determinism reducing information exchange
and participation a neutral human activity is widely used. Scholars that evaluate AKIS
from actor-oriented framework (Checkland&Howell, 1998; Leeuwis 2004) emphasize
that processing information and its integration to state of knowledge is a social process.
This approach tries to reveal how the agricultural information and knowledge system
works, identify who the related actors are, how these actors relate and link to each
other, and in what ways these relationships need to be transformed to make AKIS
farmer-driven. In this context, Matseart et al. (2005:101) offer actor-oriented tools to
analyze AKIS of given regions to identify the key actors of the given system, the
timeline that shows historical changes of established relations and information flows,
the linkage matrix, linkage maps of actors. Matseart et. al (2005) conduct actor-
oriented framework tools for examining the AKIS of Bangladesh in chili production.
Firstly, they make a timeline to identify key actors, creating timeline, their historical

roles and also to show changing dynamics of AKIS with the timeline.

Market Access Innovations

1700 Chilli introduced to Indian sub-continent
— )
1968

Char dwellers produce | NGO and Krishi Bank credit used
chilli for consumption to invest in crop inputs {1970s)
Commercial chilli production (ideas -
came from Bogra and others) Char dwellers collect new varieties from
1980 | farmers in Bogra (and Sylhet)
Middlemen store chili :
and sell to Dhaka Char dwellers start using NGOs introduce low cost
Beauty Masala Products processors and retailers irrigation, fertiliser and irrigation technologies in
processes red chilli powder pesticide. Input retailers are Bangladesh
(Tiger Brand) a key source of advice
BRAC and private Grameen bank BRAC and commercial SRDI offers mobile soil
sector start exporting | | promotes mobile phone 1990 seed companies testing service
green chilli overseas | | use in rural areas - market chilli seed
BARI Researchers
Food processors e.g. Farmers' of Jamalpur ollect germplasm
Square, Pran develop involved in on-farm from farmers
new chill-based chill varietal trials with around Bangladesh
researchers
g;dgt‘i:l;;ﬂhr‘ market | BAU project funds chil
2000 | processing initiative by
) | Researchers develop NGO in Jessore
Local m|dd|emef| use Iuans_Irurn and launch new variety
}ucal n:larkﬂ bus!ness Samity to BAR! marisch 1(2001) NGO researcher
invest in their business L collaboration
2002 extension and farmers report | | Working with
chill disease. Local researchers try | farmers in Bogra
to solve the problem

Figure 1-7: Timeline of actors in chili production in Bangladesh
Reference: (Matseart et. al., 2005)

Matseart et al. (2005:101) express that a timeline is generated by literature

review and conducting in-depth interviews. They indicate that actor-oriented approach
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attempts to situate information flows and related actors into historicity and sociality
(Mateseart et.al.2015). By creating timeline, the history of agricultural knowledge and
technological innovation system can be revealed based on significant changes and the
key actors over time. Drawing a timeline is the starting point of actor-oriented analysis
as it helps to identify historical changes of key actors, their roles in society. It also
helps to reveal how technological innovation is transformed with social interactions
such as how it started and how it proceeds at the present and where it is heading. In
other words, it provides a historical trajectory for agricultural and information systems
developments. Furthermore, actor linkage matrix allows to examine linkages of many
actors to get involved in AKIS indicating the given values from strong to weak ones
with colors or signs. As for Turkey, in the study entitled by “The Analysis of
Information Systems for Organic and Conventional Hazelnut Producers in Three
Villages of the Black Sea Region, Turkey” Demiryiirek (2000) apply actor-oriented
tools and explore an actor linkage maps to analyze the information systems of Samsun
within historical experience of Turkey. It analyzes the emergence of linkages through
various actors in the course of Turkey’s AKIS. Components of information system,
linkages, information flows are determined based on survey’s data. By evaluating
survey, AKIS of hazelnut production comparing organic and conventional in Samsun

is revealed with the recommendations to improve existing AKIS to be farmer-driven.
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Figure 1-8: Model of agricultural information system of Turkey and its networks
Reference: (Demiryirek, 2000)
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DASs: The District Agricultural Services, PASs: The Province Agricultural Services, Rl The Hazelnut Research Institute, MARA: The Ministry of Agriculture,
UNV_: The University, CCs: The Local Credit Cooperatives, CA: The Chambers of Agriculture, CI: The Certification Inspector, OM: The Organic Merchant,
CM: The Organic Company Manager, PM: The Organic Project Manager, LFs. The Organic Leader Farmers, OPs. Organic Hazelnut Producers and CPs:
Conventional Hazeinut Producers

Figure 1-9: Model of total hazelnut information system and its networks
Reference: (Demiryirek, 2000)

In actor-oriented studies quantitively thinking and creating network diagrams
based on surveys are dominant. In other words, sociality of actors is tried to be
analyzed with structured quantitative question under the category of socio-economic
status of farmers (Boz et.al. 2004: Daudu, 2009; Swanson, 2010; Demiryirek, 2010;
Munyua, 2011; Deliktas, 2013; Poudel, 2015). In this approach, the socialization of
agricultural knowledge is limited to the identification of relevant actors and the
historical transformation of their positions. Pointing out and diagramming the
connections between actors does not convey how knowledge is socialized and how
knowledge/power struggles are experienced. | argue that the emphasis of Matseart et.al
(2005) make on situating actors in their historicity and sociality entails socio-
scientification of AKIS models. Likewise, four-pillar inclusive AKIS model that
Rivera et.al (2005) propose indicate evaluation of AKIS with wider economic, social
and political systems. Also, Munyua and Stilwell (2012) state that integrating social
scientists help to explore farmer’s world and hear their words while determining
information networks and situating actors in their historicity and sociality. They imply
studying of information and knowledge in social science help to situate actors and
consider farmers as social beings. They state that conducting social science research
help to consider AKIS itself is communicatively constructed and operated according
to the interactions of different social realities. They claim that scholars using social
sciences paradigms become capable of understanding the meaning of knowledge and
information systems with respect to different social realities. Escaping from dictates
of positive science, paradigms of social science help to understand how farmers make

sense of information flows, technology and interact with them.
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Conceptualizing knowledge and information systems as social systems requires
an ethnographic gaze in research methodology. The perspective of sociology of
knowledge that investigates the social mechanisms by which knowledge is generated,
disseminated, and obtained that explores social conditions of knowledge
(Mannheim,1985) needs to be introduced with the studies of agricultural information
and knowledge system. Orienting social scientific gaze towards actor-oriented AKIS
entails sociological, anthropological and feminist interpretations (Munyua and
Stilwell, 2012, Durrheim, 2006). To explore social references of agricultural
knowledge, the Archimedean point can be asking in which ways social networks are
constructed with which type of information. Addressing questions for whom
agricultural knowledge and information is generated and disseminated help situating
actors of AKIS within their historicity and sociality as Matseart et.al. (2005) draw
attention. Below, | mention studies that analyze generation and utilization of

agricultural knowledge and information from different perspective of social sciences.

1.2. Questioning social dimensions of agricultural information and

knowledge

First study I mention emphasizes the importance of developing agricultural
anthropology approach into utilization of agricultural information and knowledge to
reveal human element in agricultural activity. Rhoades (1981) asserts that developing
an anthropological view toward agricultural knowledge and information allow us to as
it as a multifaceted human construct that encompasses socio-cultural and ideological
components in a reciprocal way. By developing interpretive approach, it can be
revealed that how individuals accept and make sense of information and participate in
generating knowledge. Rhodes et al. (1981) conduct research in Potato Center in Peru
to generate farmer-oriented approach to solve farm-level technological problems and
transfer scientific knowledge to farmers. According to reports of the center, farmers
of the region need a better storage system to prevent potato losses. A team of
researchers consisted of biological scientists and social anthropologists explore post
harvesting activities and try to solve the storage losses problem. Biologists propose
that farmers utilize a well-established scientific theory which states that natural
diffused light can decrease sprout growth and enhance the overall quality of seeds.
From a biologist’s point of view, this principle is a practical application that improves

seed quality and yield. The anthropologists are concerned whether this scientific
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knowledge is proper and acceptable for farmers. They admit that farmers do not
necessarily regard undersized, shriveled, or damaged potatoes as losses or waste. They
use them to feed animals or used as seeds. In addition, they also argue partially spoiled,
shriveled potatoes are sometimes preferred in terms of culinary preferences of the
region. Biologists try to solve the losses problem for farmers that are not necessarily
perceived as losses by farmers. This study shows before analyzing the information
flows of AKIS, understanding farmer’s world, the socio-cultural conditions and
viewing the technology and scientific knowledge through the eyes of farmers are

necessary.

Moreover, Nazaera (2017) questions the role of indigenous knowledge of
farmers in protecting biodiversity. 1K is described as accumulated, experience-driven
information through trial and error which is transferred from generation to generation.
Regarding people who use and keep indigenous knowledge (1K) as local custodians,
Nazaera states that local custodians turn to be a key actor to underpin sustainability as
they are embodied to contextually sensitive knowledge. It is claimed that generating
two-way participatory extension activities entails integration of local custodian’s
experience. Otherwise, planning innovations in agricultural information and
knowledge systems without considering IK and its embedded social conditions have
not brought fruitful results in farmer’s world. Talug et.al (1993) also indicate farmers’
indigenous knowledge is ignored against the scientific authority of technology. In
other words, the accumulated experience-based information of farmers is not seen as
a knowledge as for scientific researches. The study advocates that designing an actor-
oriented AKIS requires integration of IK and understanding farmer’s social conditions.
They list the benefits of integrating indigenous knowledge to AKIS as follows:

e Identifies the best farmer practice in the region and transfers it to other farmers
e Provides detailed information on local conditions affecting agricultural production (rainfall

patterns, indicators of seasonal transitions, local pest control methods)
e Identifies locally adapted varieties and resource management

It reveals the local criteria necessary for technology development and local relevance.

The study also emphasizes the need for well-trained extension staff who are also
local responsive to collect first-hand information of indigenous systems properly and
communicate it between communities and researchers. The study concludes that it is
important to integrate social scientists into AKIS studies to understand the world of
farmers and how utilizing indigenous knowledge increase resilience against

decontextualization of agricultural intensification. It is stated that industrial agriculture
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decontextualizes the knowledge of local custodians and replace scientific explanation
of chemical inputs. As emphasized in previous chapters, within the execution of
Marshall Plan in Turkey, rationalization and standardization efforts were initiated into
agricultural production. Experience and knowledge of the human-nature relationship
is determined by capitalist relations. Ecological knowledge has been replaced by
economic knowledge, the priorities of the market have become prominent, ecological
dimensions in agriculture have been rendered invisible thereby agricultural products
and knowledge about them have been commodified. Keyder and Caglar (2020) also
stated that the priorities of the market have led to the loss of indigenous knowledge in
agricultural production. Under the competitive pressure of the market, it is stated that
the pesticides used to maximize productivity and intensive industrial agricultural
methods overtake indigenous knowledge. Stating that indigenous knowledge is
embedded in oral memory and inherent in production practices, the authors state that
with the industrialization of production activities, the ground that ensures the

ownership, reproduction and transfer of indigenous knowledge began to disappear.

In addition to this, several studies draw attention questioning the gender of actors
while addressing sociological thinking to actors of AKIS. Scholars argue that
agricultural technology development and its extension affect women and men
differently in terms of labor requirements and empowerment (Lambert et al. 2016;
Najjar, 2019). Scholars indicate in a farm family, the more male farmers own the lands
and involved in capital management, the less female farmers having limited access to
insurance, credit options and information sources in making decisions (Damisa and
Yohanna, 2007; Alwang et al., 2017). Inequality in access to resources become socio-
economic characteristics of women and due to gender-based division of labour male
farmers are regarded as the farmer, boss and manager while female farmers are
regarded housewife, assistant of husband and labourer. Within patriarchal farm
management, decisions made by male farmers reinforce the gender-based division of
labour. As for using technology and utilizing information, Gupta (2015) questions
whose labor is saved and for whom the technology and knowledge help to facilitate
resource management. Doss emphasizes diffusing new agricultural technologies and
knowledge might increase the labour burden of women by assigning them additional
tasks. To illustrate, she indicates that applying fertilizer leads to the need for more
weeding which is done by women. Hence in that case such as a development increases

the amount of time women work in the field. Studies discuss how agricultural
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innovation and knowledge might reinforce the gendered division of labour (Momsen
2010; Diaz et.al.,2019). It is argued that women farmers lose control over market
niches, management of resources and men take over marketing of crops whose
production is dependent on women’s labour. The fact that men have established
capitalist relations and are part of certain capitalist networks lead them to become
decision-makers in agricultural production. In other words, planning production,
management of both natural and monetary resources become patriarchal activities that
underpin capitalist relations in agricultural production (Momsen, 2010; Hellin, 2010).
In this context, | argue that feminist environmental studies such as ecofeminism help
addressing the relationship between the gender of AKIS actors and the ways of

utilization of information and knowledge.

Ecofeminism theorizing links between women’s oppression and the domination
of nature. It emphasizes that west’s treatment of ecology is based on nature/culture
dualism and constructs human identity within culture and outside of nature. This way
of thinking identifies human with the instrumental reason that dominates nature.
Plumwood (1993) and Shiva (1998) detect there is a masculine presence in the
continual dominance of nature by rationality that engenders progress and development.
They assert that in case of human/nature dichotomy, human is attributed to man as
woman is associated with nature which also underpins public/private dualism.
Plumwood implies the links of the domination of nature and of women by focusing in
patriarchal discourses that explains women’s reproductive labour with women’s being
goodness, the purity, patience, self-sacrifice and maternal instinct of them. Patriarchy
attributes the virtue of “angel in the house” to women to explain their invisible work,
the role they play in reproduction in such a way to reinforce women’s devaluation and
oppression. This “good woman” argument has replaced by the affirmation of “angel
in the ecosystem” in agricultural labor. This essentialist approach which identifies the
fertility of the land with women's fertility, renders women's care labor in agriculture
and animal husbandry invisible. The gender hierarchy on to the nature/culture
distinction has major impacts on the kind of relationship men and women have with

nature and the kind of knowledge they gain from these experiences.

This discourse also absolutizes the workload assigned to women as a result of
the gendered division of labor. As a consequence of the dualism-driven division of

labor such as nature/culture/ - women/men/ - private/public, women provide the labor
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required for production (crop cultivation, hoeing, harvesting, animal care, milking)
while men carry out capitalist relations such as bringing the product to the market,
providing the tactics and networks necessary for promotion. For example, as a result
of the gender-based division of labor, women pick fruits and men sell it. While women
are on the production side of the agricultural business, men are involved in the
commercial dimension (Plumwood,1993). On the other hand, this situation accelerated
men’s alienation from nature and subjected agricultural products to commodification
by valuing them at market value. Women, on the other hand, are less alienated than
men within the course of history, as they relate to nature without being directly
integrated into capitalist relations as a result of the gender-based division of labor. This
might explain why women are often the guardians of local knowledge or local
custodians of indigenous knowledge. This social, historical position indicates that
there are significant differences between women’s agricultural knowledge and

networks and those of men as a result of the gendered division of labor.

These studies approaching agricultural knowledge from the perspective of
sociology of knowledge are excluded from the literature on agricultural
communication, agricultural extension, agricultural information and information
systems. Although with the rising participatory approach in the 1980s which is based
on the mutual interaction between scientific knowledge and farmers, technological
determinism has been diminished to a certain extent. Yet positivist paradigm continues
to be dominantly applied. Studies on agricultural communication, agricultural
extension, agricultural information and information systems are carried out with
quantitative research methods. The establishment of reciprocity, the participatory
approach is tried to be understood from short-term survey studies and information

network diagrams.

Based on the co-productionist framework under Science and Technology
Studies, this study explores the ways in which agricultural knowledge is socialised and
communicated, and seeks to understand the impact of digital agriculture on this. The
comprehensive model of Rivera et.al. (2005) offers rich opportunities for linking STS
to the literature on agricultural knowledge, with reference to the interrelationship
between technology and society. In other words, technological developments are
integrated in knowledge triangle (research, extension, education) in extension studies

as a separate pillar and results in knowledge quadrilateral. This quadrilateral is also
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attached with wider political and economic systems. Treating agricultural actors as
social actors, analyzing information and knowledge systems in conjunction with
political, economic and social systems, provides a convenient link to treat digital
technologies as a separate stakeholder influencing the communication of agricultural
knowledge. Therefore, the critical engagement of STS with technology is linked to the
agricultural information and knowledge literature through the comprehensive model
of AKIS. Within the scope of the macro dimension of the model, the historical
connections of agricultural knowledge have been revealed and how it is shaped by
political fractures has been revealed. For this, Foucault's method of the history of the
present was followed and a genealogical analysis was made. Within the scope of the
micro dimension of the model, how agricultural knowledge is socialized is examined
and the positivist paradigm in the literature is attempted to be broken. In order to
understand how the knowledge quadrilateral is socialized, Foucault's
conceptualization of power/knowledge was put to use and an ethnographic field study
was conducted. In line with the model, digital agriculture is considered as a separate
factor affecting the formation of agricultural knowledge, and the way in which it is
included in socialization mechanisms is revealed. In the next section, what digital
agriculture is, how it emerged as a support system, and its relationship with agricultural
knowledge will be explained before moving on to the historical and social dissolution

phase.
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2. DEVELOPMENT OF DIGITAL AGRICULTURE AS DECISION
SUPPORT SYSTEMS: CASE OF DIGITAL CLIMATE STATIONS

Agriculture is the practice of cultivating land, growing crops, and raising
livestock. Humans dedicated themselves to convert raw materials into consumable
goods around 10.00 years ago by domesticating plants and animals (Miller and
Wetterstrom, 2000, p.1125). Since then, agriculture has been revolutionized over time.
From the Neolithic Revolution and to the present, the way of agricultural production,
decision-making process of farmers have changed. Today, there is a rapid population
growth which has driven the demand for more food, water, and energy alongside the
growth in demand for using natural resources. On the other hand, world has
increasingly been facing severe climate change impacts such as extreme heat waves,
rising sea levels, and warming oceans. While climate change put many pressures on
agriculture, it also has a central role in climate change. In short, agriculture is affected
by climate change while it contributes to it. Therefore, producing food sustainably for
a growing population on a planet with scarce sources is one of the riskiest tasks and
greatest challenges of our time. Food producers have to make more complex decisions
on using the land, planting the seeds, growing crops and raising livestock under the
effects of climate change. In this context, advancement of digital technologies is
expected to provide particular solutions to overcome these challenges and help farmers
to transform farming activities to become more environmentally friendly
(Balasundram et.al., 2023).

Farmers have been experiencing changes of climate change such as deviations
in temperature, shifts in the seasons, extreme weather events, water shortage and
unpredictability of the deviations have been posing serious risks on continuing
agricultural production. Farmers need more information that provide predictability
while confronting climate deviations. In this context, it is agreed that digital agriculture
brings the promise of various gains in terms of providing data-driven information to

farmers and leading them to make timely decisions with more predictable and
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sustainable results (Wolfert et.al., 2017). Utilizing digital decision support systems,
regarded as a digital agriculture solution, for combating the negative impacts of
climate change on agriculture is recommended as they provide precise climate data to
farmers and support agricultural decision-making (Ingram and Maye, 2000).

Digital agriculture encompasses the utilization of information and
communication technology, as well as big data, in fully automated systems derived
from precision agricultural technologies. Precision Agriculture (PA) refers to the
implementation of electronic monitoring and control systems in agriculture. This
includes the targeted application of inputs, precise timing of operations, and
monitoring of crops and staff (Lowenberg, 1999:275). The components encompass
specialized tools, software, and IT services, such as a satellite positioning system
(GPS), an automated steering system, geo-mapping, remote sensing and variable rate
technology. There are various usage areas of PA technologies such as operating
agricultural drones to pest management, utilizing satellite based normalized difference
vegetation index (NDVI), variable-rate applications, autonomous tractors, agricultural
decision support systems and so an. This study focuses on agricultural support systems

(AgriDSS) which are used for precision agriculture.

AgriDSS is designed to assist farmers, agricultural experts, research workers or
any intellectual who require guidance in making various farming decisions. The
system helps them to receive and analyze real-time data about the conditions of
pesticides, crops, soil, irrigation, hyper-local weather predictions and so on
(McBratney et.al.,2005). By acquiring and processing vast amount of agricultural data,
AgriDSS helps farmers make decisions based on real data to gain more profit and the
least effect on environment (DeBoer, 1999). In other words, AgriDSS collect data from
sensors in the fields and improve farmers’ ability to identify requirements of fields in
terms of water, fertilizers and pesticides. Farmers can prevent the land from excessive
use of additives while reducing the costs of products (Riibcke et.al,2022). AgriDSS is
designated to the use of risk management and ensure efficiency, productivity and

quality in agricultural system.

Human beings have cultivated lands to obtain food to survive since ancient
times. This practice, agriculture, has always depend on environmental conditions.
Growers always have to decide whether the soil is ready to sow the seed, whether

harvesting time has arrived and so on. Decision-making process related with farming
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has been evolving in terms of technological changes. Agriculture 1.0 is defined as a
mode of production that heavily depends on manual labor. Farmers were experiential
and making intuitional decisions by observing repeated nature events (Nuthal and Old,
2018:30). In Agriculture 2.0 where agricultural machines, pesticides, synthetic
fertilizers, and hybrid seeds entered in the mode of production, farmers started to
receive consultancies from farm advisors’to reduce the risks in agricultural actions.
The way farmers receive decision support has changed with the rapid development of
computing and electronics, spreading the use of GPS, data-driven agriculture called
3.0 has been introduced by the name Precision Agriculture (PA). In this phase, farmers
are enabled to receive real-time data which support them to predict the results of
climate change and reduce financial risks. Today, Agriculture 4.0 where fully
automated smart systems and remote-control mechanisms that possess artificial
intelligent in farming management has been discussed. In this context, the process of
decision make is autonomous. Smart farming where farming management is fully
autonomous is not common Turkey. Yet, precision farming where decision support
systems are integrated into agricultural production with the help of information and
communication technologies has been increasing. Digital agriculture has become a
comprehensive term that can include both smart farming and precision agriculture. In
Turkey, it refers to the development of precision agriculture technologies especially

decision support systems rather than fully automated systems.
2.1. Development of decision support systems in agriculture

Decision Support System (DSS) is defined as a computer-based system that aid
processing or decision-making (Finlay,1994). Turban et.al (2007) defined DSS as an
interactive, flexible, and adaptable computer-based information system, especially
developed to manage rapidly changing problems and improve decision-making. DSS
which is a computational information system that is based on mathematical and logical
models. It first started to evolve from the theoretical studies of organizational decision-
making at Carnegie Institute of Technology during the late 1950s and become a
research field today (Bakker-Dhaliwal et al.,2001). The system is not designed to
replace decision maker. Its aim is to help decision maker to be more effective and
efficient. A typical DSS can be divided into four subsystems as Database Management

Subsystem, Knowledge-based Management Subsystem, User Interface Subsystem and

Lin Turkey they are agricultural engineers and technicians.
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the User (Mir and Quadri, 2009: 378). The process of making decisions begins with
building databases to produce historical data on the relevant topic (in agricultural, this
includes information about pests, weather, humidity, and other factors). Access to, and
management of, historical data are handled by the Database Management Subsystem.
Knowledge-based management primarily uses the "what if"* approach to provide
structure and aid in the solution of unstructured challenges. For instance, in agriculture,
"pesticide in such concentration is applicable if rainfall is greater than 200 mm and
relative humidity is 80%." (Mir and Quadri, 2009: 380). User Interface Subsystem is
part where user interacts with DSS system. It consists of input-output choice, data
presentation, reports of historical data and screen design (a.g.e: 381). User are the
individuals who monitor the data and interact with the system. To design a successful
DSS application, end-user expectations need to be covered (Cox, 1996; McCown,
2002).

Figure 2-1: The architectural components of a typical DSS
Reference: (Mir and Quadri, 2009, 1970: 378)

In the second half of 1990s, with the specification of HTML 2.0, the modern era
in decision support systems started (Ecom, 2002). Rapidly processing huge data sets
can be stored to back-end. The use of big data revolutionized DSS and lead it to be
integrated with mobile communication and improved software. Turban et al.
(2005:134) listed today’s set of capabilities of DSS as follows:

e Multiple, remote users can collaborate in real-time using rich media.

e  Users can access DSS applications anywhere and anytime.

e  Users have fast access to historical data stored in very large data sets.

e  Users can view data and results visually with excellent graphs and charts.
e  Users can receive real-time data when needed.

AgriDSS is defined as a system that aims to help farmers to make sustainable
decisions (Bakker-Dhaliwal et.al., 2001). As agricultural production is highly affected
by climate changes while it contributes to it, each decision that the farmer makes, affect

sustainability. Generating a more sustainable agriculture is one of the important study
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fields of DSS (Van Meesel et.al, 2012). According to AgriDSS approach, in the core
of changing towards sustainable agriculture, there is the decision maker that operates
the system. AgriDSS includes a set of applications. For example, a decision support
application might present and compare weather forecasting between one week and
next. It can project yield of particular crop before harvest. It can predict the pathogen
infestation based on the climatic conditions. Today, AgriDSSs are widely used and
known in agriculture (McCrown,2005). Yet, unfortunately because of deficiencies in
ease of use, users are unlikely to discover the capabilities of the system. There are
many studies that focus on usability of AgriDSS. First of all, Knight and Mumford
(1994) indicated that to create usefulness of AgriDSS farmers as end-users need to be
involved in before and after development stages. They also indicate that low use and
adoption, complexity, user inputs, distrust for the output, lack of field testing are some
issues that needs to be addressed. According to their research, AgriDSS technology
have flaws to improve farmers’ practice (Leeuwis, 2004). Firstly, the design and
presentation of data is so complex that one cannot operate it efficiently without
requiring considerable technical support. They emphasized that system has unrealistic
expectations from farmers. Cox et.al (2005) also made research about user’s
preferences in AgriDSS. They found that addressing this system needs to be
approached from farmer’s point of view. Even technology developers claim that it is
very simple to use, the farmer’s point of view might be different and might be unlikely
to use it. In this study they claimed that farmers won’t use AgriDSS if the user interface
doesn’t use their terminology no matter what its capabilities. They indicate that the
user interface of AgriDSS needs to be consistent, simple, adaptable and flexible.
Furthermore, Jorgensen et al. (2006) highlights the importance of information
presentation on user interfaces of AgriDSS. They indicated that it does not match with
the farmers need due to its unpractical usability. They indicated that farmers have
different modes of knowledge, which they employ at the moment of decision. They
divide farmers into three groups as systems-oriented, experience-based and advisory-
oriented. The varied knowledge orientation leads different ways of using DSS. They
stated that poor understanding of how agricultural DSS is actually used is one of the
main barriers for user satisfaction. Van Meensel et al. (2012) mentioned the gap
between science and practice within agriculture. They pointed out that uptake of
AgriDSS has been poor as it is too complex, terminology and functions are irrelevant

for the intended users and their activities. Lindblom and et al. (2017) indicated that
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user-centered design (UCD) approach might answer the identified problems of most
AgriDSSs, as it uncovers the farmers’ real expectations and involve them early and
continuously in the design process. They emphasized that sustainable agriculture
might be possible when farmers are able use AgriDSS sustainably. According to this
study, sustainability should be governing principle of agricultural decision systems
design which can only be ensured with an usable interface design. They emphasized
the importance of HCI framework to create user-centered DSS designs. Lindblom and
et al. (2017) also indicated that it is surprising there is very few ethnographic empirical
studies of how using DSS is integrated in naturalistic decision-making process of
farmers. This study proposes that conducting long-term case studies using ethnography
would be a more appropriate method to examine the intricate decision-making
processes of farmers in agriculture and the use of Decision Support Systems (DSS).
Researchers stated that it is important to better understand how farmers experience the
use of AgriDSS and how it affects farmers’ complex decision-making processes. In
Turkey, with the increase use of ICT, agricultural support systems started to become

more familiar.
2.2. AgriDSS in Turkey: The use of digital climate stations

Today farmers have been under the extension of many challenging factor to
continue their agricultural production. They might be confused while considering so
much variable together and need a voice. Agriculture decision support tools help
farmers to make data driven decisions by analyzing large amounts of data such as field
mapping, analyzing soil moisture, leaf wetness, tractor guidance and so on. Internet-
accessible AgriDSS tools help farmers monitor multiple assets at once by letting them
to access real-time data via their computers or smartphones (Wolfert et al., 2017).
Farmers are enabled to utilize real-time data by the help of sensors that are placed
plants, animals, soil and water. Because they are able to predict the nature events, they
can manage risks in agricultural production. Today, more AgriDSS applications have
been developing to help farmers to make decision about reducing expenses, gaining
higher yields and creating a more environmental-friendly farms (Eastwood et
al.,2017). The mobile applications that are designed based on AgriDSS technology are

called “on-farm applications.”

Since 2016, various companies in Turkey have been introducing different on-

farm applications. First of all, in 2016, Toros Tarim company developed an
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agricultural decision support about fertilization application called “Toros Cift¢i” that
is free access for any farmer via their phones or tablets. By using this application, the
farmer can receive field-specific fertilization and meteorologically recommendations.
Farmers through using this app might have chance to decide the most appropriate
action related with fertilization at the most appropriate time. Moreover, TirkTraktor
launched “Tarlam Cepte” application, which provide digital decision supports to
farmers in agricultural activities. By using this application, farmers might benefit from
information services about the market prices of fertilizer, diesel, pesticides. Farmers
also receive announcements against weather risks. It also serves satellite-supported
remote tracking for products and fields. Although it is free for only TurkTraktor
clients, application can also be purchased from GooglePlay and Appstore.
Furthermore, Doktar is a corporation specializing in agricultural technology that seeks
to enhance the food ecosystem through the strategic utilization of information and
data-driven decision-making. It develops digital agriculture solutions for farmers
based on analyzing agricultural big-data. Furthermore, the application of “tarla.io”
provides weather-soil-plant related agricultural intelligence for farmers to help in
decision-making process generally in field crop agriculture. This service measures
hyper local weather information, and collects data about soil parameters. By
processing big data for various needs, tarla.io provides information for risk mitigation
and adaptation. By providing data-based insights to farmers it helps to execute
appropriate decisions under the challenges of climate change. It is free for farmers that
have less amount than one acre of land. In my field research in Adana, | also came
cross with a brand-new application called “Topraq”. It is also a decision support
application that heavily focus on irrigation management. The distinctive feature of this
service is that farmers may hire it rather than purchasing. The aim of the company is

to be affordable for every type of farmers and generate its agricultural big data fast.

One of the most commonly used digital farming technology in Turkey is digital
climate stations. By using data collected from range of wireless solar powered sensors,
digital climate stations provide real-time data to farmers about farming conditions.
Digital climate stations are developed to manage variable climate changes. These
stations collect, record, process, presents data on agricultural production that is highly

affected by environmental conditions?. By using these stations farmers, advisors

2 Retrieved from user manuals of the related company.
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become able to monitor growing conditions and schedule farm work routines. Digital
climate stations support farmers monitor real-time data related with weather conditions
from a variety of sensors to farmers including: relative humidity, leaf wetness,

temperature, precipitation, solar radiation, soil moisture and wind speed and direction.

Photograph 2-1/ 2-2: Climate Station

Digital climate stations capture localized forecasts data and regularly upload to
its software so that farmers get real-time information wherever they are. Farmers can
benefit from decision support tools including weather forecasts, spray forecasts,
disease models, and irrigation management in addition to historical data access. It
measures, logs and sends data to the cloud. Early warning messages can be triggered
per SMS. The users are able to enter the system through web page and mobile

application.
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Photograph 2-3/2-4: Web page and maobile application

Digital climate stations are expected to support farmers decision by giving them
extreme local weather forecasting. To illustrate, since farmers are able to know in
exactly which time period they need to fertilize, the loss of fertilizer due to sudden
rains doesn’t occur. Moreover, since farmer are able to know in which hour the frost
and freeze will take place, they might generate certain kinds of solutions to prevent the
products from frost and freeze damages. Hence it helps farmers to manage financial
risks and take more environment friendly act.

When | first learned the functions of automatic climate stations, | wondered how
the need to use an automatic climate station arouse as Turkish State Meteorological
Service has been working commissioned with producing the meteorological and
climatic data pertaining to Turkey since 1937 (Deniz et.al,2012). | learned that the
radars of Meteorological Service stations have the coverage area with a radius of 200
km. But the climate of a land with 200 km radius is not homogeneous. As the distance
of a farmer from the station increases, the accuracy of the data s/he receives decreases.
Moreover, weather stations need to be established away from buildings since the heat
strokes from buildings can deflect radar measurement. However, with unplanned
urbanizations, the weather stations of Turkish State Meteorological Service which
were established away from city centers at the beginning become eventually located
in the city centers. Therefore, the deviation ratio of the Governmental Meteorological
Service has increased. In a period as climate change threats agricultural production, it
is very difficult for farmers to compensate for the margins of any deviation. Digital
climate stations are developed AgriDSS to help farmers to extremely local weather
forecasting, sensors automatically read every 12 minutes with 5 km radius. All data
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can be stored and downloaded in excel format. Therefore, farmers can make decisions
based on real-time data or they can analyze the history of data and compare the impacts

of earlier decisions.

There are three different uses of digital climate stations in Turkey. Firstly,
companies purchase these stations for their employees to use and use big data-driven
information in decision support mechanisms in production planning. Secondly, non-
governmental organizations purchase these stations in cooperation with private
companies, analyze the data and send it to their members. Thirdly, the Ministry of
Agriculture grants these stations to regions with high agricultural production volume,
and the data processed by provincial and district agricultural directorates are delivered

to farmers registered in the system as early warning messages.

This study focus on the third way in which state grants the stations and deliver
early warning messages to farmers. In doing so, it does not regard digital agriculture
as a set of technical possibilities that assist farmers in their decision-making processes,
nor does it evaluate technological growth through instrumental rationality. I argue that
the communication of agricultural knowledge is not only about creating linkages
between actors on the contrary, the socialization of agricultural information and
knowledge requires an inclusive analysis of the interplay between technology and
society. Consequently, the delivery of data based-information and digital technologies
brings social, technical and political questions. Revealing the mutual ties between
technology and society rather than focusing technological possibilities offered by
climate stations