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ECONOMIC ASPECTS
OF THE ECOLOGICAL APPROACH
TO THE DEVELOPMENT OF AGRICULTURE
AT THE PRESENT STAGE
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N.K. Gavrilieva, A.V. Grigorievy

The economic aspects of the development of the agro-industrial complex at the
present stage play a significant role in shaping the well-being of any country, since the
factor of seasonality and the need to allocate subsidies to support most agricultural
enterprises often negatively affect the prospects for the development of the industry
in question. At the same time, it should be noted that agro-industrial companies
spend significant funds on recultivation and restoration of lands damaged by regular
application of chemical fertilizers. Also, various biosystems are being destroyed,
without which the implementation of various activities in the agro-industrial complex
will be impossible: water resources are being depleted, representatives of fauna
are dying, the structure of individual ecological networks is being disrupted. For
this reason, the application of an ecological approach in the process of forming an
economic strategy for the development of agriculture at the present stage becomes
necessary, since if the status quo is maintained, the negative situation in agriculture
may worsen in the next few years. For this reason, we consider it necessary to
implement the main provisions of the Concept of Sustainable Development in the
process of planning and implementing various areas of economic and production
activities in the agricultural sector, since relying on the postulates declared by the
Concept will expand the horizons of the industry s development, improve the quality
and volume of products produced and reduce its negative impact on the environment,
thereby preserving the ecological balance in nature.
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IKOHOMUNYECKHUE ACIIEKTbI
IKOJOI'MYECKOTI'O MTOAXOJA K PA3BBUTHIO AIIK
HA COBPEMEHHOM JTAIIE

JI.K. Cyukos, H.B. Copzymos,
H.K. I'aspunvesa, A.B. I'puzopves

Dronomuueckue acnekmol pazgumus azponpoMulUileHH020 KOMNIeKca Ha
COBPEMEHHOM dmane usparom cyuwecmsennyio poib 6 Qopmuposanuy 61a2oco-
cmosanus 100601 CMpanvl, NOCKOIbKY (Pakmop ce30HHOCmuU U HeoOX00UMOCmb
gbloeneHus domayutl 0 NOOOEPHCAHUSL DOTLUUHCMEBA CelbCKOXO3AUCMBEHHbIX
npeonpusmull 00CMAamouHo 4acmo OMpuyamenIbHo GAUAIOM HA NepcneKkmugul
pazeumus paccmampugaemoti ompacau. [lpu smom, neiwvss He ommemumy, 4mo
3HAUUMeNbHble CPeOCHmEd AepOnPOMblULIeHHble KOMNAHUY MPAMAM HA PEeKYilb-
MUBAYUIO U BOCCMAHOBNICHUE 3eMENb, NOBPEICOCHHBIX PECYNAPHBIM BHECCHUEM
XUMUYECKUX YOOOpeHUl.

Taxoice paspyuienuto no08epealomcsi pasiuinsle buocucmemyl, 63 KOmopuvix
ocywecmenenue pasiuunslx nanpasienuti desmenvhocmu 6 AIIK 6yoem neos-
MOJICHBIM: UCTNOWATOMCS BOOHBIE Pecypcyl, 2UOHYm npeocmasument QayHul,
Hapyuiaemcs cmpykmypa omoenbuvlx okoaocuyeckux cemei. Ilo smou npuuune
npumMenenue IKOI02U1ecko2o nooxood 6 npoyecce Gopmuposanus IKOHoMude-
ckoti cmpamezuu pazeumus AIIK na cospemennom smane cmano8umcs Heoo-
XOOUMbBIM, NOCKOAbKY NPU COXPAHEHUU CMAMYCcd K80 He2amuHdsl CUmyayusl
6 CeNbCKOM XO3AUCMEE MONCem yCy2youmucs yixce 8 Oaudxcaiuiue HeckoabKo
nem. Ilo smoil npuuune cuumaem HeoOXOOUMbIM Pearu3ayuio OCHOBHLIX NO-
nooicenutt Konyenyuu ycmouuugozo pazgumus 6 npoyecce niaHupo8aHus u
ocyujecmene s pasiuyHbIX HANPAIeHutl SKOHOMUYECKOU U NPOU3BOOCMBEHHOU
0esmenbHOCIU 8 CeNlbCKOXO3AUCMBEHHOU OMPACAU, MAK KAK ONopa Ha 0eKiapu-
pyemvie Konyenyuetl nocmynamel n03601UM pacuiupums 20pu30Hmsl pazgumus
ompacau, nosvICUMb KAYecmseo u 00vbem npou3goouMol npoOYKyuy u CHU3UM
ee He2amugHoe GIUAHUE HA OKPYICAIOWYIO CPedy, COXPAHUB, MeM CaAMbIM, IKO-
Jn02udeckull 6aianc 6 npupooe.

Knioueewie cnosa: azponpomviuinennviil KOMNIEKC, IKOHOMUUECKUE ACNEKMbl;
9KOI02UYeCKUll N0OX00, YCMOoUUUusoe pazeumue
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poes A.B. Dkonomuueckue acneknmol 3K0102u4ecko2o nooxoda k pazeumuio AITK
Ha cospemennom smane // Siberian Journal of Life Sciences and Agriculture. 2021.
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122 Siberian Journal of Life Sciences and Agriculture, Vol. 13, Ne5, 2021

Introduction

The economic development of any industry makes a significant contribution
to the country’s GDP. However, quite often an increase in the pace of economic
development has a downside, which is expressed in a negative impact on the
environment and a violation of the ecological balance [1, p. 90]. One of these
areas is agriculture, in the process of implementing the main activities of which
there is soil degradation, disruption of ecological chains, reduction of water re-
sources, etc. All this in the future may lead to a decrease in the economic results
of agricultural enterprises due to the loss of the potential of the basic resource
of the agricultural sector — land.

Agricultural production systems have a profound negative impact on biodi-
versity due to the transformation and fragmentation of natural habitats associated
with the expansion of agriculture, as well as a result of pollution due to the overuse
of inputs such as pesticides and fertilizers. This requires a radical transformation
of the production process of agricultural enterprises [2, p. 114]. To this end, agri-
cultural specialists need to implement a number of measures in their practice, such
as providing feeding areas for wild animals and nesting sites on agricultural land,
reducing chemical exposure, preventing water pollution, stimulating biological
activity in the soil and strengthening the links between habitats and ecological net-
works in the landscape. To implement this practice, serious changes are needed in
the supply chains of agricultural products, business models and public policy. For
this reason, the introduction of the basic postulates of the Concept of Sustainable
Development within the framework of greening into the agro-industrial complex
system should be designated as an innovative approach.

Materials and methods

In the process of writing the study, both Russian and foreign sources were
analyzed in the field of implementing an ecological approach to the organiza-
tion of economic development of the agricultural sector, including from the
perspective of implementing the Concept of Sustainable Development. An-
alytical and comparative methods were used to systematize and process the
collected material.

Results

The loss of biodiversity is one of the biggest environmental problems of
the 21st century, and it is happening at an unprecedented pace due to various
anthropogenic impacts on the global environment. Understanding the transfor-
mations of agricultural systems to increase biodiversity is a problem of society’s
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transition to solving existing transition models, such as a multi-level perspective
or an innovation system perspective. However, there is also reason to assume
that the existing transition models will not directly correspond to the transi-
tion to sustainable agricultural systems. Most importantly, although the role of
ecology is important in agricultural systems, the literature on socio-technical
transitions pays little attention to the interaction of agricultural economics with
environmental aspects and, consequently, there is no understanding of their
consequences for social change.

In various fields of literature, special attention is paid to problems related
to the loss of biodiversity (for example, in the field of socio-ecological systems
and environmental biology). Based on the analysis of the literature data, two
starting points can be identified as characteristics of biodiversity related to the
agricultural sector, which are most likely important for our understanding of
the transition to sustainability in this sector: first, it is the attachment of agri-
cultural systems to the place, which is a critical issue. since it is in this spatial-
ly oriented context that ecological, biophysical and geographical dependencies
arise [2, 3, 4].

Secondly, when trying to promote biodiversity in agriculture, certain prob-
lems arise due to the fact that nature is a public good. It is expected that these
aspects will lead to a different transition dynamic compared to sociotechnical
transitions, when attachment to a place and public goods are less important.

The problem of transition to sustainability in the agricultural sector has been
reflected in the scientific literature for a number of years, where various authors
give an idea of various conditions and processes of change that contribute to the
emergence and spread of novelty in sociotechnical systems.

Socio-technical (ST) transitions describe fundamental changes in the way
social functions are performed, such as mobility, health care and food supply,
socio-technical systems. Socio-technical systems, in fact, have three main di-
mensions: actors, institutions, technological and material artifacts. The tran-
sition requires profound changes in all these parameters of the system [12,
p. 761]. A special subset of such transitions are transitions to stability. These are
long-term, fundamental and purposeful changes in the agro-industrial complex
in order to perform social functions more sustainably [3, p. 132].

Studies of the transition to sustainable development, as a rule, did not take
into account the transition processes in the agri-food sectors. However, in the
neighboring field of agricultural innovation, scientists have contributed to a
better understanding of changes in agricultural sectors. This area has become a
systematic approach to the analysis of changes, primarily in the perspective of
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the agricultural innovation system (AIS). AIS is defined as a network of organi-
zations, enterprises and individuals focused on the introduction of new products,
new processes and new forms of organization into economic use, together with
institutions and policies that affect how various agents interact, share, access,
exchange and use of knowledge [12, p. 763].

Innovations in the agricultural sector reflect technological, social, organiza-
tional, economic and institutional changes. They balance new technical methods
with alternative ways of organizing markets, land ownership and distribution
of benefits. AIS perspectives are increasingly being linked to transition theo-
ries by examining how the functioning of agricultural systems is hindered and
how it can be supported. This was done by applying a systematic approach to
technological innovations, and more recently also by including literature on
innovative ecosystems.

The literature on AIS pays special attention to innovations within the frame-
work of the industrial agriculture paradigm, but does not specifically address
environmental elements. Various scientists emphasize the need to go beyond
the AIS analysis in order to better understand the problems of sustainability in
the agricultural sector [12, p. 764].

Another approach that is increasingly being used to better understand chang-
es in the agricultural sector is the multi-level perspective (MLP). The structure
of the MLP was developed in the AIS community to understand the introduc-
tion and scaling of technologies, mainly by studying the dynamics of changes in
technology-dominated sectors, such as energy and the mobility sector in the Far
North. The multilevel perspective describes and conceptualizes general models
of changes within the framework of sociotechnical transitions for three analyt-
ical levels: niche (micro), mode (meso) and landscape (macro) [11, p. 264].

The transition to more stable sociotechnical systems is difficult to imple-
ment when the existing systems are characterized by a high level of institution-
alization or isolation. The blocking processes are reflected in the concept of a
sociotechnical regime or a “deep structure” that ensures the stability of existing
systems. This stability is mainly due to a set of formal and informal rules, such
as rules, cognitive structures and general beliefs, as well as established practic-
es that are supported and protected by the active subjects of the agro-industrial
complex. The regime may be under pressure from an exogenous socio-technical
landscape, which includes slowly changing social values, demographic trends
and macroeconomic models.

Important conclusions of research in the energy and mobility sectors are that
emerging innovations often cannot compete within the existing sociotechnical
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regimes. New technologies often work poorly and are too expensive to compete
with fashionable products. Therefore, they must be protected or shielded. Such
a protective space is called a “niche”. Typical protective measures to protect
niches are subsidies and other public or private measures that support them,
such as subsidized demonstration projects or research laboratories. Thanks to
protective measures, participants developing innovations gain time to improve
innovations in order to compete with existing technologies, services and prod-
ucts at a later stage.

It should be noted that various processes that support the niche and contrib-
ute to breakthroughs, such as experimentation, building a network, formulating
positive expectations and mobilizing resources are important for improving
technological performance and reducing costs.

Niche innovations can either correspond to the current regime selection
conditions, in which regime conditions usually remain unchanged, or they can
contribute to changes in the current regime environments and thereby influence
the environment of their choice, for example, by institutionalizing niche prac-
tices for reuse. Various transition paths are conceptualized, in which the tran-
sition dynamics is described on the basis of various types of MLP alignment.

Studies of the transition period have shown that new participants often in-
troduce novelty and replace the actors with their radical innovations, choosing
the path of technological replacement. However, sometimes the current market
players take the initiative either through gradual adjustments or through a more
radical replacement of technologies. This is called the mode transformation path.

On the way of regime reconfiguration, cooperation between new participants
and existing operators leads to new combinations between innovative and exist-
ing technologies. The de-alignment and re-alignment path describe how regimes
are destabilized by rapid landscape pressure. As for the current players, the
literature on the transition period traditionally focuses on influential and large
players, who, for example, can buy smaller companies to control innovation or
cause changes in industry trajectories. It can be noted that the study of the ty-
pology of transition paths is useful for explaining why the nature of transition
dynamics differs between countries or domains.

Various criticisms have been expressed regarding the applicability of the
MLP concept for understanding transitions to sustainability in the agricultur-
al sector. Some researchers have come to the conclusion that additional work
needs to be done to make the MLP suitable for the purposes of studying the
agri-food sector, mainly with regard to the analysis of the dynamics of transition
and ways of transition to sustainable development [11, p. 265].
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Current critical shortcomings include omission in the analysis of geographi-
cal, biophysical and socio-ecological elements, while they play a significant role
in the agricultural sector. In addition to scientists studying agricultural systems,
other authors studying the possibilities of ST transitions also state that modern
sociotechnical concepts of transition do not take into account interaction with
environmental aspects and, consequently, do not understand its consequences
for the economic development of the agro-industrial complex.

Discussion

In various fields, special attention is paid to problems related to the loss of
biodiversity (for example, in the field of socio-ecological systems and environ-
mental biology). From these areas, two key characteristics of agricultural sys-
tems can be derived that can improve the understanding of the environmental
aspects of the transition of agriculture to sustainability: attachment to the terrain
and the nature of biodiversity as a public good.

Agricultural systems are mostly tied to the terrain and are tied to geo-
graphical areas. Environmental conditions depend on the location and change
geographically. This location-based nature largely determines the type of pro-
duction system and goods that can be produced, the type of habitat for biodi-
versity, and the specific environmental problems that can be expected. Thus,
the conservation of biodiversity creates certain problems depending on the con-
ditions of the habitat. Moreover, the maintenance of biodiversity also depends
on processes and configurations in the wider landscape. For example, land-
scape-scale management can contribute to the conservation of biodiversity by
creating ecological networks and reducing habitat fragmentation. This increas-
es the importance of cooperation between different participants, for example,
through inter-economic or intersectoral cooperation.

Sustainability strategies should be adapted to the specific needs of the hab-
itat in the context and history of the agricultural landscape. How actors solve
sustainability problems also depends on the context. The stories of subjects
embedded in certain places determine to what extent subjects depend on en-
vironmental resources for their livelihoods or attach great importance to the
sustainability of resources and are motivated to act. Therefore, the conditions
associated with sustainable results often depend on territoriality.

The main problem hindering the conservation of agricultural landscapes is
that there is often no direct benefit for actors to invest in biodiversity, which un-
derlines the need to support institutions and management, for example, through
incentive mechanisms. This problem is based on the nature of nature protection
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as a public good. Already in 1968, G. Hardin described the social dilemmas
that arise as a result of managing the resources of a common pool [10, p. 85].

In the literature on socio-ecological systems, this is called the “security di-
lemma”, which occurs when the costs of investment are paid individually, and
the benefits are distributed among the participants. Moreover, the benefits are
often visible in the long term, while investments are required in the short term.
This applies to many public goods, such as biodiversity, clean air or other eco-
system services [13, p. 342].

Markets and institutions often do not provide financial incentives to preserve
the biodiversity of agricultural landscapes; for example, the conservation of
biodiversity is not valued in product prices. Lack of incentives is an important
reason for farmers ¢ decisions not to invest in agrobiodiversity. For example,
financial investments are needed to provide natural areas for meadow birds on
agricultural land. Moreover, in addition to local benefits, the conservation of
biodiversity on agricultural land often brings environmental benefits elsewhere
(positive externalities), for which there are also often no incentives provided.
This leads to the tendency of individual participants to minimize investments
in biodiversity.

A classic example concerns the reluctance of upstream farmers to engage
in pro-environmental behavior (for example, regarding the use of pesticides or
refraining from deforestation), which will mainly and most immediately benefit
their downstream colleagues. There are usually no markets for these external
ecosystem services [13, c. 344].

These problems of insufficient investment in biodiversity have led to exten-
sive research in the field of socio-ecological systems and conservation biology
on how to overcome these dilemmas, for example, by encouraging collective
agreements and developing incentive mechanisms [7, p. 458]. Collective agree-
ments revolve around deciding how different participants collectively manage
natural resources sustainably by setting rules and standards. Incentive mech-
anisms are considered important to encourage actors to invest in biodiversity.
Both can be organized at different levels: at the local level, cooperation between
farmers can lead to the conclusion of new collective agreements [8, p. 257].

Since decisions are also strongly influenced by the meso-economic envi-
ronment (for example, markets and national institutions), institutional changes
must occur at this level, as well as overcome market and institutional failures.
Incentives can be divided into categories such as regulation, planning, and mor-
al persuasion — for example, by preventing specific land management practices
through legislation and policies.
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Along with these incentives, it is possible to apply various initiatives that
will contribute to the implementation of the above-mentioned goals. So, in
2016, in the Netherlands, various participants jointly developed a new business
model for a new brand of “environmentally friendly milk” based on a premium
to the price of the product, which was as follows: the consumer pays an addi-
tional 0.02 euros per package, these funds are directed to the implementation
of measures to preserve the population of meadow birds. Due to the received
funding, natural areas on agricultural land were expanded, and farmers were
able to apply various management methods to preserve agricultural nature,
such as the construction of lawns and grass areas for meadow birds and vari-
ous mowing regimes with less intensity to increase the survival rate of meadow
bird chicks [14].

Also, as part of the support of the sustainable development initiative, a new
model of land lease was developed for farmers on favorable terms (at a cost of
less than half of the current price). It was stipulated that the land would be leased
to farmers only if they comply with certain environmental conditions [15].

The assessment of compliance with the above conditions was planned to be
carried out taking into account the following criteria and key performance indi-
cators to determine the degree of achievement of the established environmental
goals. Key performance indicators (KPIs) were defined as follows:

1) functional agrobiodiversity (for example, fertile soils and the completion
of nutrient cycles on farms);

2) variety of landscape (for example, landscape elements such as trees,
ditches and hedges);

3) diversity of species (for example, targeted improvement of habitat man-
agement of specific species);

4) regional biodiversity (for example, the development of territories between
farms and regional management) [16].

Therefore, the implementation of these initiatives and measures can directly
have a positive impact on the sustainable development of agriculture and, as a
result, increase its economic efficiency.

Conclusion

Since the global loss of biodiversity is one of the most serious environmen-
tal problems, a transition from sustainability to nature conservation is urgently
needed, which will stop the rapid decline of biodiversity. Transformations are
required in the agri-food sector to increase its sustainability in order to increase
the economic efficiency of the agro-industrial complex in the future.
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The structure of the MLP and its analysis uses a number of tools to explain
industry changes and link and understand the dynamics between the concep-
tual levels of niches and agricultural regimes. It can be argued that the tran-
sition to sustainability in the agri-food sector in order to increase biodiversity
differs from other transitions to sustainability (for example, the dynamics of
socio-technical transition in the mobility and energy sector) due to the central
role of ecology. Two key characteristics, namely the dependence of agricultur-
al systems on the terrain and the nature of biodiversity as a public good, have
influenced the dynamics of changes in the agricultural sector in different ways.

Because of the attachment to the place, changes depend on the participation
of a significant number of agricultural companies that are part of the existing
regimes. These subjects of the regime often need support and encouragement
to participate in the transition process, as well as to develop an understanding
of the need to implement the basic postulates of the Concept of sustainable De-
velopment in the economic activities of agricultural enterprises. This applies
not only to new methods of farming, but also to the institutional conditions that
stimulate these new methods.
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