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THE DEVELOPMENT OF AGRICULTURAL
INNOVATION SYSTEMS: METHODOLOGICAL APPROACHES

Abstract. The aim of this article is to study effective reformism: strategies that implement innovative networks to create
changes in their environment in order to create a more favorable context for the implementation and long-term implementation of
their innovative projects. Using an approach based on case studies, effective reform efforts are analyzed on the trajectory of
technological innovation associated with the introduction of a new poultry system and an organizational innovation trajectory
concerning new ways of cooperation between individual farms to achieve economies of scale. The results confirm the idea, arising
from the point of view of complexity in innovation systems in agriculture, that the interaction between innovation networks and
their environment is only limited to a limited extent.
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1. Introduction

The modeling of agricultural innovation systems (AIS) has become an increasingly applied
framework for analyzing technological, economic and institutional changes in agriculture. In the AIS
approach, innovation is seen as the result of a process of networking and interactive learning among a
heterogeneous set of participants, such as farmers, in-coming industries, processors, traders, researchers,
producers, government officials and civil society organizations. The AIS approach emphasizes that
agricultural innovations are not only new technologies, but also institutional changes; it requires
alternative ways of organizing, for example, markets, labor, land use and benefit sharing.

Given the interaction between heterogeneous entities associated with several aspects of agricultural
innovation, it was noted that AIS can be considered as complex adaptive systems (CAS). They are defined
as self-organizing systems "whose properties can not be analyzed by studying its components separately
[1], formed by many agents of different types, where each determines its strategy, reacts to the actions of
other agents and changes in the environment and tries to change the surrounding environment in ways that
correspond to its goals ". Elsewhere, this environment is referred to as the "social and technical regime"
and efforts to change it in favor of the implementation and long-term implementation of innovations were
called "effective reformism" [2].

There are several studies on the self-organizing nature of agricultural innovation systems and how this
connects to effective reformism processes, but their analytical focus is often at a high level of aggregation,
¢.g. the macro-level of an entire country, and a very long time horizon, ¢.g. a change process that takes
several decades. Examples are studies on zero-tillage innovation by Ekboir, Green Revolution
developments in India [3]. Despite the usefulness of such analysis for understanding major forces in socio-
technical change in agriculture, such a focus runs the risk of not fully grasping the activities of innovating
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actors in the support of such change. The question this article therefore addresses is how forces at the
micro level of individual innovation networks contribute to socio-technical change [4]. By yielding
detailed insights on how actors interact with their environment across different scales in agricultural
production systems and agri-food chains in their effort to innovate, we hope to contribute to building
blocks for adaptive agricultural innovation policies that can deal with the unpredictability of innovation
processes.

2. Innovation agency and structure

The interaction of AIS includes several types of interaction between subjects and their environment
(for example, between human subjects and artifacts, ie, technologies), this article focuses on social
interaction in innovation processes. This focuses attention on the relationship between the agency entities
and the social structure described in Giddens' theory of structure formation. An agency is the ability to
take action and change the situation in the course of events [5]. In the context of innovation, the
"innovation agency" is defined by the resources and competencies that the actor or organization has at its
disposal for innovation. It also includes institutional functions, such as the norms and rules of actors, the
so-called "pattern of innovation" that guides and legitimizes actions.

In self-organizing innovation systems, no actor can pursue his innovative goals, without taking into
account other participants, due to the lack of sufficient forces and resources for this. In this perspective,
participants interactively form a support network to achieve individual and collective goals and to obtain
resources whose nature and source are unknown to ex-ante [6].

The idea of a support network involves an innovative network with voluntary membership, called
"innovative configurations" and "coalitions". This does not mean that the interests of partners in
innovation networks are automatically aligned, as innovative networks are the arena of negotiations [7]. In
addition, an innovative network in the sense of a support network is unstable: it may change over time in
composition. Such innovative networks depend on many other peripheral actors in their institutional
environment, whose participation may not be voluntary, but rather due to mutual interdependence. In
Giddens' structuring theory, the actors and structures in which they are embedded have a dual connection,
because "the structural properties of social systems are average and are the result of the practice that they
recursively organize" [8]. This implies that the actors are conditioned by their surroundings, but by their
actions they actively or passively change their environment, so that, in turn, it carries out another form of
conditioning. In the study of innovative systems, this reflexive relationship between participants and their
institutional environment, which actors can adapt, modify or supplement, was called interdependence [9].

Actors reflexively follow the actions and aspects of the environment in which they move, taking into
account past, present and future events (Edwards, 2007), thereby striving to achieve their goals and reduce
uncertainty in their achievement [10]. Often, the goals of innovative actors are embodied in more or less
formulated visions that have an influential leadership, convincing, binding and undetectable softening
function [11].

The latter is particularly important, since innovation provides many uncertainties to innovation actors.
These include, for example, the complementary acquisition of resources, the development of consumer
demand, political and legislative inability or instability, and the behavior of network partners and
competitors [12]. Although actors can consciously try to influence their institutional environment in order
to reduce these uncertainties, they are always limited in their influence.

The unintended consequences of the agency's activities, as well as external events that lie outside the
sphere of influence of the agents themselves, play an important role in limiting or training further actions.
Thus, they are an important source of structural change [13]. Innovations are influenced, for example, by
consumer preferences, government policies and market factors at the regional, national and global levels
[14]. From this review of the innovative agency it became clear that the formation of innovations involves
the "sale of a good story" (for example, visions, discourse) that the right people (with conviction, trust,
power) say, at the right time, in the right place and the right people (acquiring additional resources,
16
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creating and capitalizing the momentum and using opportunity windows. Considering the fact that
innovative actors must constantly respond to They, in turn, are active, following the ideas from the general
management literature of CAS [15]. This means that the policy of innovation in agriculture should not aim
to fully plan, monitor and manage the agricultural innovation system, but to manage the probability of
events, | reduce the chances of achieving the desired results and reduce the likelihood of undesirable
results [16]. Although the AIS approach proved its value as an analytical basis, it still needs to be
transformed into an operational concept with policy options and targeted measures to improve the
everyday innovation potential [17]. This study hopes to contribute to understanding micro-levels of
innovation and, thus, will allow the development of adaptive innovation strategies that optimally support
these micro development.

3. Methodology

The perspectives of both the participants in the innovation network and the institutional environment
for restoring agent-structure interaction were analyzed. This analysis was supplemented by an analysis of
a number of internal network documents (for example, meeting minutes) and external documents (for
example, political documents and newspaper articles). In addition, this multiwire approach allows
triangulation: a research methodology that prevents the risk of distortions in post-fact accounts, increasing
internal reliability. We discuss two cases of innovative travel, in the social, ecological and economic
sense, through technological and non-technological innovation. Non-technological innovation is
increasingly seen as important for more socially sustainable agricultural systems, for example, through the
reconfiguration of the value chain and new cooperation agreements between various farm and non-
agricultural enterprises [18].

4. Results

In modem conditions of economic development, an important feature of both the national economy
and the agro-industrial complex is the need to accelerate scientific and technological progress, based on
innovative developments that allow continuous updating of agricultural production on the basis of
mastering the achievements of science and technology. At the same time, innovation processes should be
constantly regulated by the state with the help of an appropriate innovation policy, the implementation of
which will promote systematic, economic, technical and technological renewal of agro-industrial
production and increase its efficiency.

The agro-industrial complex is characterized by the fact that the innovation policy covers various
branches of the economy that are diverse in their technology and production orientation: the agricultural
system, the processing industry, the feed and microbiological industry, agricultural machinery, machine
building for the light and food industries. In our opinion, the key moments in the implementation of the
innovation policy of the agro-industrial complex are the availability of investment activity that
characterizes the degree of willingness and aspiration of economic entities at all hierarchical levels of
management to introduce innovative models and projects for the development of agricultural production,
as well as the innovative potential that ensures the availability of financial, material and labor resources ,
necessary to solve the tasks. The interconnection of these components contributes to the development of
innovative activities.

Innovation activity allows solving the problems of increasing resource returns, transforming scientific
and fundamental discoveries into practical solutions, and determines the competitive advantages of
organizations and products. Noting the features of the activities of agricultural enterprises, he points out
that innovation activity reflects: a wide range of products; diversity in production technologies, storage
and distribution conditions; high biological value; The need for strict compliance with sanitary standards
in its production, processing, storage and distribution [19]. These circumstances make it possible to
determine the innovative activity of organizations of the agro-industrial complex as a multidisciplinary,
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united by a single technological process, a risk-based activity that is dependent on natural and climatic
conditions for the creation, use and dissemination of innovations.

The main innovative tool is innovation, which in a narrow sense contributes to the emergence of
various innovative processes in the system and is the engine of the scientific and technical process in a
broad sense. Continuous implementation of innovation in the agro-industrial complex, promotion of
innovations predetermine the formation of innovative processes that, through interrelated activities,
promote the introduction of research and development results into the practice of agricultural enterprises
in the form of new varieties of plants, breeds and animal specics, new or improved food products,
materials, new technology in agriculture. plant growing and livestock, new fertilizers and products for the
protection of plants and animals, methods of prevention and treatment of animals and birds. Our research
shows that this role also seems to be a feature of broader, more heterogencous innovation networks and
agent-structure interactions, as was found elsewhere [20]. In addition to persons performing border-
crossing functions, case studies confirm the role of visions as a guiding, convincing, binding and
undeclared function in innovation [21]. As our results show, this is a process that continues throughout the
innovation process, when partners leave or enter the network, or circumstances change. Apparently, it is
important how the vision was realized, for example, detailed business plans and large-scale models in the
process of implementing innovations. Tangible visions help create a common understanding and support
for participants in an innovative network and institutional environment. Thus, they become so-called
boundary objects [22], which allow several different actors to understand what innovation is, and thus
increase the attractive value of the vision and help to soften the uncertainty of actors.

Observing innovative systems as complex adaptive systems and adopting the idea of self-organization
of innovative networks limits the possibility of their full management, as evidenced in recent approaches
to adaptive innovation management [23]. Although effective reformism is thus neither predictable nor
fully manageable, this study has highlighted some key supporting factors. An important result of this
research is that innovative networks can support their effective reform efforts using different types of
border agents to protect and protect their interests, create new contacts and act as mediators in the event of
conflict. In addition, the use of tangible visions and artifacts helps them create understanding and support
for their ideas. However, when these visions become too rigid, they can lead to the fact that the innovation
process will become locked up. Recognizing and accepting self-organization can increase opportunities
for innovation when self-organizing initiatives properly facilitate the creation and use of windows of
opportunity. As for the adaptation policy of innovation, unlike the rigid orientation toward planning and
control, it becomes obvious the importance of simplifying the innovation system. A promising approach is
the use of specialized innovative brokers, such as TransForum. Such innovative brokers help in the
formulation and processing of the vision, the continuous formation and adaptation of the network and the
promotion of multilateral interaction through coordination and mediation in the network [24], using
monitoring methods and evaluations aimed at learning [25]. Given the interaction between different levels
of the system in effective reform efforts, such methods should support a continuous reflection of the
microposition of innovation networks and their goals compared to systemic capabilities and macro-level
constraints
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AYBLI INAPYAIIBLIBIFBIHJIAFbl HHHOBAIUAJIBIK KYHWEJEPIIH JAMYbI:
SJAICTEMEJIIK TOCLIJEP

AnnoTtamust. OCcbl MAKaJIAHBIH MAKCAThl - THIM/I HHHOBAINIJIBIK SKETIIEPAl CHII3Y, OJIAPABIH HHHOBALMSLIIBIK
JKOOAmaphIH ICKE achIpy JKOHE Y3aK MEp3iMZi iCKe achIpy YIIH KOJAHIBI ©3TEpPICTEpIi CHTI3y CTPaTeTHACHIH
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KAIBIMTACTHIPY. IC sky3iHAe aHa Kyc (PaOpHUKACHIH KYPY MCH TCXHOJOTHAIBIK KCTICTIKTCPTe KOJ KCTKI3y YIOIH
JKeKe (hpepMarap apachlHAAFHI BIHTHIMAKTACTBHIKTBIH KAHA YKOJIAAPHI TYPATbl YHBIMAACTHIPYIBLTBIK HHHOBALUIBIK
TPACKTOPIAMCH OallyIAHBICTHI MBICAIAAPFA HETI3ACIATCH OMICTI MaHAanaHy THIMAL pe(OPMAHBIH TEXHOJOTHIBIK
HHHOBALMAIAP TPACKTOPHACH OOMBIHINA TaamaHaasl. HoTwkenep aysul IIAPYALTBUTBIFBIHIAFH] HHHOBALHAIBIK
JKYHETepAiH KYPACTINIK TYPFBICBIHAH TYBIHIAWTHIH HICSHBI PACTAHABI, MHHOBALULATBIK JKCTIICP MCH OJIAPIBIH
apaChIHAAFHL 63apa OPCKETTECTIK TCK OCenTim Oip TOPEKEMCEH FaHA MCKTCICTIHAITIH KOPCETCL.

Tyiiin ce3gep: aypll [IAPYAIUBUIBFBIHAAFEl HHHOBALUGLIBIK OKYHENnep, aybul —IIAPYAIIBLIBIFBIHAAFEI
HHHOBAIMUIBIK 0acCKapy, aybLT Mapy AlIbLIHIK, HHHOBAITHAITBIK KYHCICPiH 0aCKAPY JAFHI ONiCHAMAITBIK TOCLIACD.
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PA3BUTHE CEJILCKOXO0351iiC TBEHHEIX HHHOBAIIMOHHEIX CUCTEM:
METOJAMYECKUE TTOAXOIBI

AnHoTtanmmst. JIaHHAS CTAaThsl MOCBAIMICHA H3YUCHHIO 3()()CKTHBHOTO MCHEIKMEHTA B PA3BHUTHH MHHOBAIHOH-
HbIX mponeccoB AIIK: crparermm, KOTOpbIC BHEAPSIOT HHHOBALIMOHHBIC MPOLECCHI I CO3JAHHSI TPO HHHOBA-
IOHOHHBIX HACTPOCHUIL, C IIEBI0 CO3JAHMS M PCATM3aLHH JOITOCPOYHBIX HHHOBAIIMOHHBIX MPOSKTOB. METoA0I0TH-
YECKHH AaCIEKT HCCIICIOBAHHA OCHOBAH Ha M3Y4YCHHH 3((EKTHBHBIX MEPOIPMATHH MO pPePOPMHUPOBAHHIO
MHHOBAUMOHHBIX cucteM B AITK W aHamm3e TPacKTOpHH PA3BHTHI TEXHOJOTHUCCKHX HHHOBAIMH, CBS3aHHBIX C
BHEJIPEHHEM HOBOH cructembl ynpasneHus B ATTK.

KmoueBnie crioBa: maHHOBanmoHHbIC cucteMbl B AITK, munHOBarmonnoe ympasienue B AIIK, meromomoru-
YECKHE ITOJXO0/BI YIIPABJICHI HHHOBAITHOHHBIMHU cucTeMaMu B ATTK.
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