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to mitigate the adverse environmental effects of agricultural production. This involved integrating environmental
safety and economic efficiency through the adoption of cutting-edge innovative technological approaches. Their
effectiveness as a viable tool for the transformation of the agrarian sector following the current social and
economic requirements for the intensification of its development was determined. Implementing the ecosystem
approach and adopting integrated agro-landscape management can pave the way for a renewed development of
the agronomy industry in Azerbaijan. The results of this study carry significant practical implications for advancing
and modernising the country’s agricultural economy system, contributing to the formulation of targeted programs

for technological innovations
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INTRODUCTION

Global processes of transformation of agriculture with
orientation on innovative technologies, organic produc-
tion, and minimisation of destructive impact on the en-
vironment in accordance with the tenets of sustainable
development form new challenges for the agricultural
sector of Azerbaijan. The prospective growth in demand
for agricultural products with limited resources can be
met only through effective technological modernisa-
tion of agricultural projects. Currently, human activities
are actively shaping a distinct altered natural backdrop
characterised by a considerable pollution index. Fre-
quently, the upper limits surpass the officially desig-
nated maximum permissible concentrations of pollut-
ants in the natural environment. Intensive farming in
past historical periods has left a substantial footprint in
the form of soil chemisation and salinity, erosion, and
minimisation of organic matter. Under such conditions,
there is a need to modernise the agricultural sector and
develop a new conceptual approach to farming.

Numerous scientific articles and studies have
delved into the issues of modernisation of the agricul-
tural sector in Azerbaijan, which would allow increas-
ing the efficiency of production while minimising the
anthropogenic load on the environment. M. Aliyeva
(2022) investigated the main theoretical aspects of the
technological modernisation of the agrarian sector. The
scholar concentrates on enhancing both the infrastruc-
ture and competitiveness of agricultural products. Re-
cent findings by contemporary scientists A.A. Hasanov
(2019) and Sh. Abdullayeva (2019) suggest that sub-
stantial accumulation of toxic substances in soils re-
sulting from industrial processes is a key factor trigger-
ing numerous irreversible changes in agroecosystems.
Researchers are convinced of the need for a gradual
transition from conventional land use to an organic
system that is gentle on the environment and allows
for the regeneration of degraded landscapes.

The findings of the scientists complement the
results of the studies by V. Rzayev et al. (2021) and
A. Nasibov (2023), who investigate the innovative en-
hancing the industry of agriculture of Azerbaijan’s
economy and the role of technological transfers in the
innovative development of the agricultural sector. Re-
searchers study the impact of the growth of financing

of innovation processes on the economic effective-
ness of production of agricultural industry, as well as
the mechanism of implementation of technological
developments in agricultural processes. The scientists
substantiated the function of innovation providers in
catalysing technology transfer and implementing in-
novations, along with an examination of the facets in-
fluencing the economic processes resulting from the
technological transformation of the agricultural sector.

In the pursuit of strategies to optimise conditions
and alleviate adverse effects, researchers E. Gulieva
(2021) and A. Gurbanova (2021) assert that the most
effective approach to agricultural production, minimis-
ing negative environmental impacts, involves the mod-
ernisation of existing technological solutions and the
development of new environmentally friendly alterna-
tives. They emphasize the importance of implement-
ing an efficient monitoring system. Simultaneously,
A.D. Ibragimov (2023) highlights that agricultural
modernisation primarily entails updating fundamen-
tal technical assets while concurrently developing
new infrastructure. This approach enhances industry
competitiveness and elevates social well-being.

Despite the current significance of the studied
issue, numerous aspects still necessitate detailed ex-
amination, analytical processing, and the exploration
of optimal solutions, specifically the introduction of
precision and organic farming systems, the use of op-
timisation solutions at the regulatory level, the use of
breeding opportunities, innovative approach to intensi-
fication of agricultural production, and cost reduction
through technological modernisation. The aim of this
investigation was to research the main areas of tech-
nological modernisation of the agrarian industry in the
aspect of innovation activity.

MATERIALS AND METHODS

This study utilized various general scientific methods of
inquiry. The deduction method was employed to ascer-
tain the significance of the impact of technological inno-
vation in agricultural production on performance indica-
tors as a multifactorial process. Representative economic
indicators for the industry under study were considered.
The use of the method of analysis allowed performing
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a comparative study of various modern approaches to
technological modernisation of agriculture, the possibil-
ity of their application in the practice of agro-industrial
production in Azerbaijan, as well as the impact on pro-
ductivity and production efficiency indicators.

Using the generalisation method, the investigation
unveiled distinct features and patterns related to the
examined issues, as well as the potential for optimis-
ing the situation and identifying the most favourable
solutions. The focus was on the most recent and credi-
ble research on the issue under study. Furthermore, the
method of rising from abstract to concrete was applied
in this study in a sequential progression, moving from
general abstract data regarding the directions of inno-
vative technological modernisation of the agricultural
industry to concrete data on the impact of their intro-
duction in the agriculture of Azerbaijan in the aspects
of productivity growth, economic efficiency, and reduc-
tion of destructive impact on the environment.

A systematic methodology was employed to assess
the effectiveness, characteristics, and advantages of
specific measures within the studied process. Through
this approach, the investigation aimed to uncover the
overall structure of the subject, conduct a comprehen-
sive exploration for optimising risk management, and
devise a suitable strategy for the technological mod-
ernisation of agricultural production, aligning with the
principles of sustainable development and a green
economy. Special emphasis was placed on acknowledg-
ing the diversity of approaches and anticipating poten-
tial implementation challenges within the economic
contexts of developing nations. The synthesis method
was utilised to evaluate the viability of contemporary
managerial decisions within the realm of innovation in
the agro-industrial sector, both at regional and national
levels. This evaluation was grounded in the principles
of public management.

The abstraction method was utilised to construct
a representation of the monitoring, management, and
control processes concerning the impact of techno-
logical innovations on the quantitative and qualita-
tive aspects, as well as the productivity of production
processes in agriculture. This extended to the assess-
ment of the anthropogenic load on the environment.
In parallel, the concretization method was employed
to identify the effectiveness and economic feasibility
factors of innovative measures. This involved forecast-
ing and modelling potential consequences and perfor-
mance indicators. Notably, this approach underscored
the pivotal factors in selecting viable management and
production-technological solutions to mitigate adverse
environmental impacts, adhering to the principles of
sustainable agricultural production. The potential for
an effective integration of innovative technological
solutions with the development of a monitoring sys-
tem for the innovative optimisation of production pro-
cesses in the agro-industrial complex was explored.
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Additionally, the formalisation method was employed
to pinpoint the conclusive prospects of technological
modernisation in Azerbaijan’s agriculture and to shape
the outcomes of this study.

RESULTS

In the dynamic evolution of economic processes and the
increasing globalisation emphasising sustainable de-
velopment, the primary focus for advancing Azerbaijan’s
economy lies in the modernisation of key production pro-
cesses. This strategic approach guarantees the efficiency
of a step-by-step shift towards a novel form of economic
development grounded in innovation (Hamidova, 2020).
Prolonged extensive use of land resources has led to an
uncompromising need to replace conventional produc-
tion processes with intensive methods and innovative
technologies that uphold the principle of sustainable
enhancement of agriculture (Kaldiyarov et al., 2019).
Thus, the wide utilisation of modern technological in-
novations in the agro-industrial complex is currently
the main way to ensure food security and minimise the
destructive impact on the environment. The priority of
the task of reforming the traditional agricultural system
is also conditioned by the need for sustainable use of
agro-landscapes and bringing resource use in line with
global climate change trends, and increasing food pro-
duction (Nasiboyv, 2023; Strategic road map..., 2023).

Notably, one of the priority areas of modernisation of
the agro-industrial complex in Azerbaijan is a proficient
government strategy for fostering innovation in the agri-
cultural industry. Its purpose should be the development
of mechanisms and methods of stimulating innovation
activity, renewable resource use, use of technological
developments (Kizi, 2020). The concept of modern ag-
ricultural modernisation is based on integration and
diversification processes, cost minimisation through in-
creased production efficiency, the use of biotechnology
to ensure competitiveness, and organic production with-
in the framework of green economic development. It also
involves the introduction of multi-operator, multi-task-
ing technological equipment and ways to stimulate yield
and productivity indicators while maintaining a sustain-
able environment (Glover et al., 2019; Kovalenko, 2021;
Domaratskiy et al., 2023).

In 2016, “Strategic road map for the production
and processing of agricultural products in the Repub-
lic of Azerbaijan” (2023) was adopted, which is a for-
ward-looking approach to the development of the sec-
tor.The main objectives formed in the document include
increasing agricultural production capacity, strengthen-
ing institutional capacity, preservation of the environ-
ment, responsible utilisation of natural resources, and
improving the efficiency of management processes in
the industry (Clapp & Ruder, 2020). Therewith, the de-
velopment of research areas in the agricultural industry
within the context of the worldwide trend of wide in-
troduction of innovative production technologies is an




essential resource for influencing the level of competi-
tiveness and production efficiency.

Modernisation of the agricultural sector mainly im-
plies the introduction of innovative agro-technologies,
improvement of agricultural machinery, optimisation of
the fertiliser and chemicalisation system with priority
given to biological methods of plant protection and
organic fertilisers, selection of high-performance vari-
eties (Kizi, 2020; Herrero et al., 2020). The concept of
effective modernisation of agriculture is based on the
principles of alternativeness and comprehensiveness,
as well as preventive insurance against possible risks,
which determines the increase in the efficiency of agri-
cultural production. It allows agriculture to develop in
an intensive way, encouraging investment in modern-
ised machinery and the adoption of sustainable agricul-
tural production (Hasanov, 2019). The implementation
of modernisation also encompasses the practical appli-
cation of research and development (R&D) capabilities,
exerting a direct influence on the expansion of the ex-
port potential within the agro-industrial complex.

The process of innovation in the agriculture in-
dustry takes place in stages: scientific solution - tech-
nology - production - consumption (Curry et al., 2021).
Therewith, this process is influenced by a set of specific
features of agrarian production,including functional,re-
gional, managerial, and other factors (Ibragimov, 2023).
Some of these factors determine the pace of agricul-
tural modernisation. Specifically, they include the level
of integration (availability of innovation infrastructure),
readiness to absorb functional change, resource capacity
(managerial, material, information, human resources)
(Aldieri et al., 2021).

Notably, modernisation and innovation are inextri-
cably linked processes, with innovation involving the
creation of novel technologies and modernisation in-
volving the introduction of the most progressive and
efficient ones of their totality (Clapp & Ruder, 2020).
Currently, there is a significant focus on advancing
agrarian science in Azerbaijan. Under the auspices of the
Azerbaijan State Agrarian University and the Centre for
Agrarian Science, 13 research institutes are functioning,
where research projects are being carried out, oriented
towards effective practical implementation: selection
of resistant varieties and crops, improvement of agri-
cultural technologies, development of optimal sparing
methods of plant protection and stimulation of produc-
tion performance (Rose et al., 2021). Modernisation of
the industry of agriculture is inextricably linked to the
optimisation of logistics infrastructure. A good-working
logistics system can substantially influence competi-
tiveness and good governance (Rzayev et al., 2021). It
implies the use of effective methods of rational use of
resources, including information resources.

The ongoing phase of economic advancement in
Azerbaijan is marked by an escalating demand from do-
mestic consumers and favourable trends in investment
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processes. These factors, coupled with the distinctive
elements of the current global situation, underscore
the imperative of prioritising the modernization of the
agricultural sector. The goal is to foster synergistic de-
velopment in technology, innovation, and management
processes within the framework of sustainable agricul-
tural development. This strategy ensures a substantial
enhancement in overall factor productivity within the
industry, consequently leading to an upturn in agricul-
tural production (Steinke et al., 2021). For Azerbaijan,
such performance is particularly desirable due to the
considerable depletion of the main production factors
and resource potential. Furthermore, modernisation of
agriculture, based on the above principles, can, simul-
taneously with productivity improvements, stimulate
an increase in the level of resilience of the agricultural
sector to negative global climate trends. Therewith, the
main principles of modernisation of agricultural pro-
duction still include ensuring economic and production
security, ecological and economic balance, priority of in-
novation, state support, and compliance with the prin-
ciples of sustainable development (Fleming etal., 2021).
Using modern technological opportunities for
modernising agriculture, it is possible to increase the
competitiveness of exported products substantially, as
well as improve their quality while minimising costs.
Moreover, it is crucial to identify the unique charac-
teristics of the agricultural sector within the context
of regions, which will allow using the synergy of the
resource base and technological modernisation most
effectively (Abdullayeva, 2019; Gulieva, 2021). For in-
stance,Azerbaijan has specific types of soil that are best
for growing pomegranate, which is in considerable ex-
port demand, and modern farmers are making effective
use of the situation to increase production efficiency by
investing in technological modernisation of production.
Along with the specific climatic features of Azerbaijan,
the innovative technological approach allows for har-
vesting in modernised greenhouses 3-4 times a year.
Modernisation of the agricultural industry through
technological innovations makes it possible to switch
from exporting raw materials to exporting finished
products, which considerably increases the indica-
tors of economic efficiency of production processes
(Kaldiyarov et al., 2019). Furthermore, certification to in-
ternational standards is becoming available, increasing
access to markets on a global scale (Kizi, 2020). Signif-
icantly, technological progress in the agricultural sec-
tor entails an enhancement of energy efficiency in the
use of the main types of resources. Such a goal can be
achieved through basic strategic solutions in the form
of innovative optimisation of irrigation equipment and
systems, genetic breeding, precision farming concepts,
and organic chemicalisation of agricultural processes
(Rolandi et al.,2021; Ibragimoy, 2023). Bioenergy strate-
gies are also becoming popular as an additional aspect
of technological modernisation, due to the emphasis on
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the principles of sustainable development takes prec-
edence across all sectors of production, including agri-
cultural production.

In Azerbaijan, organic farming is a highly promis-
ing avenue for the development of the agro-industri-
al sector. This trend is associated with increased de-
mand for organic food and growing public awareness
of the benefits of organic products (Rzayev et al., 2021;
Gurbanova, 2021). Organic farming technology utilises
natural resources and methods that are environmentally
tolerant and preserve biodiversity. Unlike conventional
industrial farming, organic farming does not actually use
chemical fertilisers and pesticides, nor does it use ge-
netic modification (Kaldiyarov et al., 2019). This makes it
possible to produce quality and environmentally friendly
food products that do not pollute the environment and
are essential for people’s health. To ensure a systematic
approach to the study of organic farming processes in
Azerbaijan, it is necessary to consider its sectoral char-
acteristics and guidelines that form a model of effective
biological land use (Strategic road map..., 2023). Thus,
organic farming is a complex production complex, the
effective management of which requires considering
the specifics of sectoral functioning in terms of resource
potential indicators, as well as ensuring its reproduc-
tion at the suitable level (Clapp, 2021). Compliance with
the principles of sustainable development requires en-
suring a technological closed cycle of production in an
agricultural enterprise. That is, organic farming should
be implemented under the influence of reproduction al-
gorithms using available factors of production - organ-
isational, economic, production, material and technical,
ecological, and social.

Long-term intensive farming has led to substantial
environmental problems in the agricultural sector of
Azerbaijan. Agro-ecosystems, by their nature, are ex-
tremely energy intensive, with poor adaptive capacity,
and potentially high levels of soil fertility depletion.
The situation is particularly difficult in the field of

e Monitoring of yield indicators
» Monitoring of climatic conditions

e Monitoring of soil conditions .
Spatial

information
collection system

Implementation
of agricultural
activities
« Satellite navigation equipment
» On-board computers for vehicles
* Sensors

irrigated vegetable production. Organic land use tech-
nologies, which make provision for covering the soil
cover with vegetation for as long as possible, are a
relevant alternative. Innovative technological methods
and algorithms that allow implementing a step-by-step
transition from an over-intensified farming system to
a science-based biologisation of agrarian processes will
help translate the European standards of sustainable de-
velopment into practical reality. In the agricultural sec-
tor, these standards are positioned by the world com-
munity as alternative or renewable farming.

Innovative precision farming technology involves
determining agrochemical and agrophysical charac-
teristics of fields, drafting electronic maps, and apply-
ing agrochemicals considering the different needs of
crops in certain parts of the field. The application of
this technological approach implies the use of GPS sys-
tem, based on which the system of mechanisation of
soil cultivation, fertilisation, sowing, plant protection
is developed without direct involvement of the oper-
ator. Precision farming involves inseparable monitor-
ing of crop and soil conditions to promptly plan a set
of actions to optimise the condition of problem areas
(Raihan et al., 2022). The characteristic trait of contem-
porary technologies in production of agricultural indus-
try is the active influence on plants in different phases
of their vegetation and soil fertility by performing an al-
gorithm of biological-technological techniques, which
unfailingly affects the yield, productivity, and efficiency
of farming (Kernecker et al., 2021).

The adoption of precision farming technologies
within the Azerbaijan’s agricultural domain involves
measures to increase production efficiency, improve
product quality, rational use of chemicals, prevention of
destructive impact on environmental elements implies
an algorithm of data collection and analytical processes,
compilation of electronic maps of fields, effective sys-
tem of management decision-making, development of
technology for agricultural production processes (Fig. 1).

e Electronic map of the fields
¢ Geoinformation systems

Analytical
processes

Managerial
decision-making

« Decision-making support system
« Reporting

Figure 1. Components of precision farming technology

Source: compiled by the authors
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Evaluating the economic effectiveness of incorpo-
rating modern technologies involves examining indica-
tors such as yield growth and enhanced productivity,
cost recovery and profitability level, annual economic
effect per unit area, determined based on informative
data on qualitative and quantitative indicators of yield
are used (Lacoste et al., 2022). Analysing the statistical
data regarding the indicators of economic efficiency
of agricultural enterprises (Table 1), which fully reflect
the efficiency of technological modernisation of the in-
dustry, we can state a significant positive effect of in-
novative technological optimisation of agro-industrial
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processes. The concept of increasing total profit and
profitability according to the gradual transition from
extensive to intensive agricultural activities reflects
the positive dynamics of the impact of innovative tech-
nological approaches in crop and livestock production.
Particularly indicative of the nature of changes is the
ratio between enterprises operating at a loss and at a
profit, which is characterised by pivotal dynamics in the
2005-2022 period (Table 1).1t can be argued that, in the
majority, there are still enterprises actively practising
an innovative approach to farming technologies in the
market.

Table 1. Financial results of agricultural enterprises in Azerbaijan

2005 2010 2015 2018 2019 2020 2021 2022 2023
Number of operating 1782 2,043 1659 1641 1471 1,024 1,035 1,047 1,055
enterprlses, units
Including:
Those working for profit 1,579 1,869 1,530 1,560 1,376 880 880 836 853
Those working at a loss 203 174 129 81 95 61 70 48 43
Total profit, thousand AZN 5892 27658 39,763 96917 92,696 104016 171,197 310,012 375015
Total profitability, % 9.1 16.7 113 20.1 17.2 19.4 27.2 37.9 38.8
Profit (loss (7)) in crop 2,769 8855 20241 56,577 68795 69321 127159 170,174 155,120
production, thousand AZN
Profit (loss (1)) in Livestock 3117 13021 19,993 19,048 10,481 27,180 32,557 113,751 108,745
breeding, thousand AZN
Agricultural products 9 134 113 162 153 19 264 35 385
Return on sales, %
Including:
In crop production 41.5 30 36 40.4 35.7 29.2 51.7 51.9 525
In livestock production 5.4 10.5 7.1 5.9 3.4 9.5 8.5 23.6 24.7

Source: G. Curry et al. (2021)

Therefore, the technological modernisation of
Azerbaijan’s agricultural sector is oriented towards sys-
tematically transitioning from extensive to intensive
methods of agricultural production. This shift aligns
with the principles of sustainable development and
the green economy. These benchmarks advocate for the
widespread adoption of innovative technological sys-
tems that integrate technical, informational, and intel-
lectual resources.

DISCUSSION

Modern technological modernisation of agriculture
accumulates vectors of innovative optimisation of
spheres of agrarian activity, including material and
technical support, production organisation, innova-
tion management, information flows, and technolog-
ical processes. Political support for agrarian reforms,
diversification, preventive protection of the ecological
state of agro-landscapes, along with active technolog-
ical modernisation of the agricultural sector, can pro-
vide favourable environment for optimal development
of Azerbaijan’s sustainable agriculture. The synergy of
technological modernisation and innovative solutions

are the factors of intensive growth in the aspect of
agro-industrial complex development, as well as the
basis for guaranteeing food security of the state and
leading positions in the export segment of the market.
Numerous scientific studies substantiate the eco-
nomic impracticality and profoundly adverse effects as-
sociated with extensive methods of agricultural produc-
tion on the environment in modern conditions. L. Rocchi
et al. (2020) believe that agricultural modernisation is a
gradual transition from traditional production to tech-
nological production and should be in line with the pri-
orities of green economic development. This standpoint
encapsulates the core scientific concept of the present
study, making it challenging to dispute the researchers’
conclusions. The acquired results align with the out-
comes of various scientific investigations, reinforcing the
notion that the degree of modernisation acts as a sig-
nificant gauge for the practical application of research
and development (R&D) advancements. Furthermore,
this process is oriented towards enhancing the export
potential of the agricultural sector within the economy.
According to the research of S.Ruzzante et al. (2021),
innovative technological modernisation of agricultural
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production contributes to the development of a new
organisational and management mechanism in the ag-
ricultural industry. F. Farrokhi and H. Pellegrina (2023),
however, contend that the enduring outcomes of such
processes include an increased local demand for skilled
labour, the commercialisation of scientific processes,
and increased rates of urbanisation. The findings of the
present study have demonstrated that the innovative
framework of agricultural knowledge, in synergy with
other links of the production process, reveal new op-
portunities for the implementation of methods of tech-
nological modernisation of agriculture, which was con-
firmed by E. Sadik-Zada (2021). According to scientists,
the main principles of the innovative approach to tech-
nological modernisation of agriculture include ration-
ality, competent economic planning, transformation of
public opinion, and scientific approaches to agricultural
production. This fact is also emphasised by modern sci-
entists A. de Janvry and E. Sadoulet (2020), arguing the
need for a radical reorientation of strategic vectors of
economic activity.

The findings of I. Cisternas et al. (2020) suggest the
need to intensify agricultural production through or-
ganic technologies, biological sparing methods of plant
protection, minimising the use of aggressive chemicals.
Scientists are considering ways of levelling the negative
effects on agro-landscapes by introducing protective
buffer zones within agricultural areas, imposing restric-
tions on the use of heavy agricultural machinery, and
breeding sustainable species. Such conclusions of sci-
entists align with the results of this investigation, em-
phasising the expectation of a considerable productivity
surge and improved quality of agricultural products in
case of consistent and full replacement of conventional
agricultural technologies with more sparing organic ones.

X.Yang et al. (2021) follow up on this issue by high-
lighting the priority of closed-loop technologies that
minimise the environmental impact of agro-industry.
Scientists are convinced that the development of sus-
tainable agriculture requires large-scale support in the
form of investments and lending to support natural
landscape systems, preserve biodiversity, and reduce
greenhouse gas emissions. Furthermore, sustainable
agricultural production contributes to optimising the
main components of food security: availability, utilisa-
tion, access, stability. This is what G.K. Kurmanova et al.
(2022) are convinced of in their research. They also
assert that numerous studies overlook information
pertaining to the three dimensions of sustainability -
social, economic, and environmental. According to the
authors,a more extensive adoption of modern precision
farming methods, particularly electronic field maps and
geographic information systems, will enable the pro-
active safeguarding of agro-landscapes and positively
influence the efficiency of agricultural production.

Practical aspects of technological modernisation of
agriculture in Azerbaijan in the conditions of transition
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economy require further research. Most scientists,
whose studies are discussed above, are united in the
system of requirements for effective innovative mod-
ernisation of the agricultural sector. In their opinion, it
should be carried out systematically, stemming from
the introduction of innovative solutions, while being di-
rected at increasing competitiveness, increasing export
potential, and developing the structural elements sup-
porting the agricultural part of the economy. Utilising
contemporary environmental monitoring capabilities
is essential for an impartial evaluation, formulation of
preventive measures, and implementation of regenera-
tion actions to mitigate environmental impact. Achiev-
ing this objective necessitates the modernisation of the
functionalities embedded in agricultural production
management tools and streamlining their operations
in alignment with the digital economy’s prerequisites.
C. Gras and D. Caceres (2020) share a similar perspec-
tive, highlighting the inadequacies in the current moni-
toring system within the agricultural sector.

Y. Gao et al. (2020) advocate for a future paradigm
in which biological technologies take precedence in
agricultural production. This approach relies on un-
derstanding the regularities of physiological and bio-
chemical processes that facilitate ecosystem self-pu-
rification. The research, including the present study,
suggests that it is prudent to incrementally embrace
closed-loop technologies. The primary focus should be
on gradually halting soil degradation and maximising
the separation of economic ties within agro-industry
from natural ones. Integrated management in agricul-
tural production is crucial for effectively addressing
strategic objectives, including optimising resource uti-
lisation, enhancing the sustainability of agro-ecological
systems, monitoring quality, and responding effectively
to environmental risks. To improve the situation, it is
imperative to curtail activities leading to chemical and
other hazardous forms of natural resource pollution
and destruction, while also regulating the impact of
agricultural production processes.

Summarising the findings of modern scientists and
conclusions obtained in the current study, we can high-
light the primary features of technological modernisa-
tion of agriculture: modernisation increases the com-
petitiveness of agricultural production; introduction
of technological innovations stimulates the growth of
productivity and efficiency indicators of agricultural
processes; modernisation creates a need for qualified
personnel and development of scientific potential; the
successful optimisation of the agricultural sector yields
an expansion of export opportunities for the industry
and attracts investment.

Therewith, a pivotal factor contributing to the suc-
cessful technological modernisation of the agricultural
sector is the establishment of a mechanism for state
support in agricultural innovation. This involves the
creation of a unified investment system and the global




integration of a network of agricultural innovation
transfer centres. Thus, enhancing the effectiveness of
the agro-industrial complex and ensuring food security
become possible only based on technological renewal
of basic production processes, a balanced approach to
mechanisation and automation, considering the princi-
ples of sustainable agricultural development. Optimal
technological modernisation makes it possible to tran-
sition to an innovative development model, increase
production efficiency, and minimise destructive pro-
cesses in agro-landscapes.

CONCLUSIONS

During this study, a comprehensive analysis of the effi-
cient operation of agrolandscape complexes was con-
ducted through a multifactorial approach grounded in
the principles of sustainable development. The study
successfully delved into the present state of technolog-
ical modernisation in Azerbaijan’s agriculture, examin-
ing existing resources, and identifying potential oppor-
tunities in this domain. The statistical data of indicators
of economic efficiency of agricultural enterprises of
Azerbaijan, which are representative of the efficiency
of technological modernisation of the industry, were
analysed. Considerable positive effect of innovative op-
timisation of technological processes of agro-industrial
processes was recorded.

The study substantiated the necessity of introduc-
ing innovative solutions in the agrarian sector of the Re-
public, identifies the main features of gradual transition
from extensive to intensive, organic and biological tech-
nologies. It was found that the development of biolog-
ical renewable land use and precision farming systems
is a considerable factor in increasing economic perfor-
mance in crop production, strengthening the priorities
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replacement of extensive methods of agricultural pro-
duction with intensive ones in accordance with the prin-
ciples of sustainable development and green economy.
The study also found that the main approaches to the
modernisation of the agricultural industry are based on
the principles of diversification and rationalisation of
production processes. It was established that significant
reduction in environmental impact and improvement in
both quantitative and qualitative aspects of agricultur-
al production can only be achieved through the com-
bined implementation of technological and managerial
measures, alongside the adoption of innovative control
methods. The information gleaned from this study can
be effectively applied in practical scenarios.

Adherence to stringent environmental load regula-
tions, aligning current norms of agricultural production
with those of developed nations, and the incorporation
of modern innovative technological solutions rooted in
a closed resource utilisation cycle will play a pivotal
role in optimising Azerbaijan’s agricultural sector. This
optimization, coupled with efficient management strat-
egies and the implementation of an innovative mon-
itoring system, is anticipated to contribute positively
to the country’s economic landscape. The potential of
wide introduction of geoinformation technologies, sat-
ellite navigation devices and electronic mapping into
the processes of agricultural activities requires further
research. Active implementation of a modern manage-
ment decision support system is also expected to be
promising. In combination, such measures will substan-
tially improve the efficiency of agricultural production
in the country, expand export opportunities, ensure
food security and stimulate economic development to-
wards a green sustainable economy.
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of ecologization of agriculture, and optimising the state ACKNOWLEDGEMENTS
of agro-ecosystems in the aspect of restoration and None.
recreation. It was substantiated that the technological
modernisation of the agricultural sector of the economy CONFLICT OF INTEREST
of Azerbaijan should be oriented towards the gradual  None.
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AHoTauia. HeobxinHicTb 3a6e3neyeHHa npofoBosibuMX NoTped AsepbaioxaHy noTpebye MoaepHisalii arpapHoro
CeKTopa y HanpsaMmi iHHOBALiMHOrO TUNY pO3BUTKY. TakMIM NpoLec CynpOBOAXKYETLCS TEXHIYHOK Ta TEXHOMOFIYHOK
ONTUMI3aLier BiNblIOCTi BUPOOHMYUMX NPOLECIB Y CilbCbKOMY roCMofapcCTBi. MeTa poboTM - LOCNIOXKEHHS Ta
aHani3 3anpoBafXXeHHS TEXHOMOTYHMX iHHOBALIM B arpapHii ranysi AsepbanmxaHy. [locnigkeHHs nNpoBOAMANCS
3 BMKOPUWCTAHHSM 3arajbHOHAYyKOBMX METOAIB Mi3HAHHS, 30KpemMa CMCTEMHOr0 aHanily, CMHTe3y, abcTparyBaHHs,
[enykuii, y3aranbHeHHS, KOHKpeTu3auii. Y xo4i AOoCNigAXeHHS NpOaHani3oBaHO OCHOBHI 3aBAAHHA TEXHOMOTiYHOI
MoJepHi3aLii arpapHoi ranysi, BUBYEHO AMHAMIKY iX BMAMBY Ha ehEKTUBHICTb BUPOBHULTBA 3aN€XHO Bif Pi3HUX
dakTopiB, po3pobneHo 3axoau AN ONTUMI3aLii CMTYaLIT 3 ypaxyBaHHAM NPiOPUTETHOCTI iHHOBALiMHMX pileHb. Kpim
TOrO, PO3MSIHYTO MOXJIMBOCTI 3aCTOCYBaHHS Cy4aCHUX YNPaBAiHCbKMX Ta TEXHONOMYHMX 3aXO0A4IB WOA0 MiHiMi3auii
[LeCTPYKTUBHOTO BMJIMBY CiNlbCbKOrOCMNOAAPCbKOr0 BMPOOHMLUTBA Ha HABKOJMLUHE CepefoBMLLE, LLO F'PYHTYHOTbCS
Ha CuHeprii ekonoriyHoi 6e3nekn Ta eKOHOMiYHOi edeKTMBHOCTI, 3 BMPOBAMXKEHHAM CYYaCHWMX iHHOBALIMHUX
TEXHONOTMYHMX MiAX0AiB. BudHaueHo ix eheKTUBHICTb SK AIEBMI IHCTPYMEHT Ang TpaHchopMaLii arpapHoi ranysi
BiANOBIAHO [0 AKTYaNbHUX COLiaNIbHO-EKOHOMIYHMX BUMOT Ans iHTeHcudikauii i1 po3sutky BcTtaHoBneHo, wo
3aCTOCYBaHHS €KOCMCTEMHOrO MigXoAy, a TakoX 3anpOBaf)KEHHS IHTErpoBaHOro YnpasfiHHA arponaniwadramu
30aTHi 3abe3neynTn CTanuit po3BMTOK arpoHOMIYHOI rany3i B AsepbaiokaHi. Pe3ynbtaT OOCNIOKEHHS MakoTb
CYTTEBY MPAKTUYHY 3HAYYLLiCTb 415 PO3BUTKY Ta MOAEPHIi3aLii CMCTEMM CiNbCbKOMO roCNoAapCTBa Y KPaiHi, CTBOPEHHS
BEKTOPHMX NPOrpam TEXHOMOFIYHMX IHHOBALIM

KniouoBi cnoBa: MopaepHi3auis; arpapHWii CeKTOp EKOHOMIKM; CTanui pO3BMTOK; iHTEHCM@iKaLis; opraHivHe
BMPOBGHULITBO
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