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TECHNOLOGY AND PRODUCTIVITY - THE ROLE OF MODERN TOOLS IN IN-
DUSTRY AND AGRICULTURE

ABSTRACT

The purpose of the research is to examine the factors influencing the future of management
accounting in the process of digital transformation.

The methodology of the research is qualitative in nature, based on thematic review and
correlation analysis. Information obtained from the literature has been systematized according to
the principles of “from general to specific” and “from theory to practice.” International experi-
ence and the current situation in Azerbaijan have been studied in a comparative manner.

The practical importance of the research - the findings may contribute to the adaptation
of management accounting in industry and agriculture to digital transformation, the implemen-
tation of smart agricultural technologies, more efficient use of resources, and the achievement of
sustainable development goals.

The results of the research - it has been identified that digital transformation shapes a
new proactive approach in management accounting, while smart technologies enhance produc-
tivity, reduce costs, and have already shown initial results in Azerbaijan’s technoparks.

The originality and scientific novelty of the research - the scientific novelty lies in the
conceptual restructuring of management accounting under digital transformation, the integration
of Industry 4.0 and Agriculture 4.0-5.0 approaches, and the first scientific evaluation of the po-
tential for applying digital technologies in Azerbaijan’s agro-industrial environment, along with
the substantiation of development prospects in this direction.

Keywords: technology, productivity, industry 4.0, agriculture 4.0, automation, smart farm-
ing, sustainability, digital transformation.
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INTRODUCTION

One of the defining factors of 21st-century economic development is technology. Technolog-
ical innovations are no longer limited to the IT sector — they are transforming traditional sectors
such as industry and agriculture. Increased productivity, more efficient use of resources, and the
optimization of production processes are now driven by technological potential. This essay ana-
lyzes how technology impacts these sectors, what benefits it brings, and what challenges must be
addressed. Modern technologies are increasingly penetrating agriculture, transforming it and
making it more efficient and sustainable. Technologies in agriculture include a wide range of
tools and methods, from simple devices to complex systems. They help to increase yields, reduce
costs, improve product quality and make the production process more environmentally friendly.

Among the main technologies used in agriculture, the following can be highlighted:

Precision agriculture: the use of modern technologies for precise control of agricultural
processes.

Biotechnology: the use of biological methods and technologies in agriculture.

Use of drones: the use of unmanned aerial vehicles to monitor fields and crops.

Robotics: the use of robots to automate routine operations.

In the new millennium, when globalization reached its peak, digital transformation, mani-
fested by advances in digital technologies, particularly since 2010, initiated a process of radical
changes in the economic and social spheres worldwide. Digital transformation is also a signifi-
cant driver of Industry 4.0. Today, we see the 4th Industrial Revolution taking shape with tech-
nological advancements such as digital technologies, autonomous machines, smart robots, the
Internet of Things, 3-D printing, and virtual environments. With the high-level digitalization
brought about by digital transformation and Industry 4.0, industry, the economy, and social life
are undergoing transformation. One of the key areas that this transformation will impact is the
accounting system. With digitalization in the accounting system, margins of error can be mini-
mized, auditing systems will be enhanced, and internal accounting systems, in particular, will
become more transparent, faster, and more accurate. Businesses, particularly in terms of man-
agement accounting, need to reexamine this transformation process.

For example, German companies like Bosch and Siemens utilize real-time data collection
and analytics to predict equipment failures and reduce downtime. In Azerbaijan, technology-
based industrial zones such as Pirallahi and Sumgait Technology Parks represent local steps in
this direction.

In addition, many enterprises across the world are now focusing on building digital eco-
systems that connect suppliers, customers, and regulators through shared platforms. These eco-
systems enable faster decision-making, improve data transparency, and reduce operational risks,
marking a new phase of industrial modernization.

This study aims to discuss the factors affecting the future of management accounting during
the digital transformation process. The concepts of digital transformation and Industry 4.0 are
explained, and the historical development of management accounting up to digital transformation
is presented within a conceptual framework.

58



Bazar iqtisadiyyatimin inkisaf istigamatlari
Development Prospects of Market Economy
Hanpagaenus pa3BuTHS PLIHOYHOMH JKOHOMHKH

AUDIT 2025, 4 (50), soh. 57-66.
AUDIT 2025, 4 (50), pp. 57-66.
AVJIHT 2025, 4 (50), crp. 57-66.

Technological Evolution and Digital Transformation

The beginning of the First Industrial Revolution was the design of mechanical production
using water and steam to achieve competitive advantage in commercial life. The transition to the
Second Industrial Revolution was achieved with the implementation of mass production using
electric power. The Third Revolution saw the automation of production through the use of elec-
tronics and information technologies. With the development of digitalization, which began in the
Third Revolution, the Fourth Industrial Revolution began. This new revolution envisions a brand
new production and service cycle in which living beings, physical and non-physical objects, will
communicate with each other [1,2].

Unlike earlier industrial changes, the Fourth Industrial Revolution emphasizes the fusion
of technologies that blur the boundaries between the physical, digital, and biological spheres. It
is not only changing what we do but fundamentally transforming who we are and how we interact
as societies and economies.

The digitalization of global data sources falls primarily within the purview of computer
science. For example, capturing an image, a sound, or the humidity level of an environment
through various sensors, converting it into digital data, and processing this data is the domain of
computer science. Furthermore, the digitalization of a business should be considered beyond the
digitization of data or data sources, but rather the digitalization of a process, perception, and
management.

For example, the digitalization of a business 1s not limited to simply transferring processes
previously managed manually or using analog methods to a digital environment, that is, a com-
puter environment. It also includes the more efficient use of new capabilities offered by this
environment, such as business intelligence, and the effective management of new problems spe-
cific to this environment [3,4,5].

Digital transformation, also known as digitization, refers to a business model driven by "the
changes associated with the application of digital technology in all aspects of human society." It
1s typically implemented through digitization, that is, "transforming existing products or services
into digital derivatives, thereby offering advantages over physical products" [6,7].

The acceleration of technological innovation has transformed the use and behavior of indi-
viduals and organizations, as well as market structures. In fact, consumers, especially those born
into an environment where today's technology exists and who have grown up with new technol-
ogies, learning technology as if they were their mother tongue, are increasingly connected to the
internet, changing the way they choose, purchase, and consume products and services [8,9,10,11].

Digital technologies such as mobile technologies, collaborative technologies, and the In-
ternet of Things are enabling companies to improve their performance. Market volatility has been
further exacerbated by the emergence of new disruptive actors offering new offerings through
web applications. One of these is the "uberization of markets", a new term that characterizes this
trend: the sharing economy. This transformation driven by digital technologies is of crucial stra-
tegic importance for companies. On the one hand, organizations must contend with new disrup-
tive actors that are profoundly disrupting traditional industries.

The new process, called Industry 4.0, has a structure that will completely transform the
relationship between production and consumption. On the one hand, it defines production sys-
tems that instantly adapt to changing consumer needs, and on the other, automation systems that
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are in constant communication and coordinate with each other. It also encourages close collabo-
ration between various disciplines in product development [ 12]. The goals of Industry 4.0 can be
listed as enabling mass customization of products produced by information technologies, achiev-
ing automatic and flexible adaptation of the production chain, simplifying communication be-
tween parts, products, and machines by monitoring parts and products, implementing human-
machine interaction (HMI) paradigms, enabling production optimization with the Internet of
Things in smart factories, and creating new types of value-added services and business models [13].

Moreover, digital transformation introduces a new paradigm of decision-making in man-
agement. Data-driven decision-making supported by real-time analytics, artificial intelligence,
and predictive models allows organizations to respond rapidly to market fluctuations. This not
only enhances productivity but also reduces uncertainty and operational risks. For example, pre-
dictive maintenance in factories can prevent costly downtime and prolong the lifespan of equipment.

Governments also play a pivotal role in promoting digital readiness through innovation
policies, digital skills programs, and infrastructure investments. The European Union’s “Digital
Europe Programme” and China’s “Made in China 2025” initiative exemplify national efforts to
integrate technology into all sectors of production. Such policy frameworks ensure that digital
transformation does not remain limited to large corporations but extends to small and medium
enterprises (SMEs), enabling inclusive and competitive industrial ecosystems.

Furthermore, ethical and regulatory challenges are emerging as crucial dimensions of dig-
italization. Issues such as data privacy, cybersecurity, and algorithmic bias are shaping global
debates on responsible innovation. For sustainable progress, countries need to establish strong
legal and institutional frameworks that balance innovation with human rights, data ethics, and
transparency.

Bridging industry and agriculture, a decisive success factor is the creation of interoperable
data ecosystems supported by a digitally skilled workforce. When production lines, logistics net-
works, financial systems (e.g., management accounting), and farm operations exchange stand-
ardized data in real time, organizations can coordinate inventory, energy use, and quality controls
across the entire value chain. This integration enables cross-sector analytics (for example, linking
input prices to yield forecasts and cash-flow planning), shortens decision cycles for SMEs, and
strengthens resilience to shocks such as supply disruptions or extreme weather. Complementary
investments in broadband connectivity, cybersecurity practices, and continuous upskilling ensure
that digital tools translate into measurable productivity and sustainability gains rather than iso-
lated pilot projects.

Furthermore, partnerships between the private sector, academic institutions, and govern-
ment agencies are essential for advancing digital transformation across industries. Collaborative
mnovation ecosystems encourage the co-creation of new technologies, patents, and digital plat-
forms that strengthen national competitiveness. Such cooperation not only supports industrial
efficiency but also ensures that technological progress benefits society as a whole through inclu-
sive growth and employment opportunities.

Digital Transformation in Agriculture
The agricultural sector has been one of humanity's fundamental sources of livelihood
throughout history and has undergone significant transformations in parallel with technological
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advancements. While traditional farming methods were shaped by human and animal power, the
Industrial Revolution and digitalization processes have made production processes more effi-
cient. Today, agriculture has become more sustainable and highly productive thanks to smart
technologies and digital systems. This study aims to analyze the current state of technology sup-
ported agricultural practices in Azerbaijan, the challenges faced, and the strategic steps that need
to be taken in the future. This qualitative study is designed as an action research study based on
thematic review and relational analysis. Data obtained from the literature has been integrated in
a flow from general to specific and from theory to examples. According to the findings, the ag-
ricultural sector faces global challenges such as increasing food demand, climate change, and the
sustainable use of natural resources.

Digital agriculture is also helping governments design evidence-based agricultural policies.
By collecting real-time data from sensors, satellites, and mobile applications, policymakers can
better monitor crop yields, water use, and soil fertility. This data-driven approach supports tar-
geted subsidies, risk management programs, and early warning systems for food security. As a
result, digital transformation strengthens not only farm-level productivity but also national food
governance and resilience against global disruptions.

The transformation from traditional farming methods to smart agricultural technologies
and its impact on agricultural productivity, sustainability, and economic growth have been ex-
amined. While classical agriculture requires intensive labor and long production processes, dig-
ital agriculture provides higher productivity with less labor. Digital agricultural applications op-
timize agricultural production by offering advantages such as early detection of plant diseases,
precise predictions and analyses, low input usage, and high efficiency. Successful smart agricul-
ture practices in countries like the USA, the UK, the Netherlands, Japan, and Taiwan have been
examined, and the current state of smart agriculture in Turkey has been evaluated. While the
technological inclination of the young population is seen as a significant opportunity for the
widespread adoption of these technologies in Turkey, low awareness levels and high investment
costs have been identified as obstacles.

Today, the agricultural sector is undergoing a major transformation from traditional meth-
ods to digital agricultural technologies. While traditional agriculture has been a production
method used for many years and relies largely on human labor, digital agriculture utilizes modern
technologies to offer a more efficient, sustainable, and precise production process.

The agricultural sector has been one of humanity's primary sources of livelithood through-
out history and has undergone major transformations in parallel with technological advance-
ments. While traditional agriculture relied on human and animal power, the integration of mech-
anization into agriculture with the Industrial Revolution ushered in the Agriculture 1.0 era. The
Green Revolution of the 1950s increased productivity with mass production techniques and the
widespread use of tractors, while precision agriculture applications were introduced with com-
puter and automation systems from the 1990s onwards. Today, the digital agriculture era, referred
to as Agriculture 4.0, combines information and communication technologies with innovative
systems such as artificial intelligence, big data, and the Internet of Things, making agriculture
more efficient, sustainable, and intelligent [14].

Following these transformations, Agriculture 5.0, which will shape the future of agricul-
ture, offers a human-centered and environmentally friendly agricultural production model by
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combining artificial intelligence, robotic technologies, biotechnology, and sustainable energy so-
lutions. Agriculture 5.0 aims to promote food security, reduce carbon footprints, and promote the
widespread adoption of smart farm systems. In this new era, more autonomous systems will be
used in agricultural production processes, providing producers with more effective and informed
decision-making opportunities.

In developing countries, however, the digital divide remains a major challenge. Limited
access to reliable internet, inadequate infrastructure, and low levels of technological literacy hin-
der the adoption of smart agricultural tools. Bridging this gap requires coordinated investment in
rural broadband, affordable technologies, and digital education initiatives. Only by ensuring
equal access can digital transformation achieve its full potential in improving agricultural produc-
tivity and social equity.

Smart agriculture is an approach that optimizes agricultural processes, increases produc-
tivity, and promotes sustainable production through the integration of technological innovations.
Effective management of agricultural land holds great potential for resource efficiency and envi-
ronmental sustainability. In this context, significant advances have been made in areas such as
land classification supported by remote sensing and sensor technologies, map-based fertilization,
yield mapping, smart irrigation, livestock practices, plant health and disease control, and green-
house farming. Advanced technologies such as artificial intelligence, big data analytics, the In-
ternet of Things (I0oT), and autonomous systems have made agricultural decision support systems
more effective, thus enabling more controlled and efficient production processes.

Smart agriculture, by integrating technology into the agricultural sector, increases produc-
tivity, reduces environmental impact, and enables more efficient use of resources. This approach
has been adopted and implemented by various countries worldwide. Many countries are making
extensive investments to develop smart agricultural technologies and encouraging their use by
providing training and support to farmers. Countries such as the United States, the United King-
dom, the Netherlands, Japan, and Taiwan offer prominent examples of digital agricultural prac-
tices and their remarkable success in this area. These countries' agricultural innovations, digital-
ization processes, and sustainable production methods are leading to significant changes in the
global agricultural sector. This section evaluates the successes of these countries in digital agri-
cultural practices.

In addition, the integration of satellite imaging, artificial intelligence, and blockchain is
creating a new era of transparency and traceability in food production. Farmers and consumers
can now track the origin of products, monitor sustainability indicators, and ensure compliance
with environmental standards. Furthermore, digital agricultural platforms are fostering collabo-
ration between researchers, governments, and agribusinesses to share best practices and acceler-
ate technological adoption. In Azerbaijan, these global experiences provide valuable insights for
developing a resilient and technology-driven agricultural model aligned with the country’s green
growth strategy.

Climate change adaptation has become one of the most critical motivations behind agricul-
tural digitalization. Advanced data systems now help predict weather extremes, manage water
scarcity, and model crop resilience. Through Al-based simulation tools, farmers can plan optimal
planting schedules and choose the most resistant crop varieties to minimize losses from drought
or pests.
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The use of blockchain technology is also gaining importance in agriculture for ensuring
transparency across the supply chain. Consumers can track the origin, storage, and distribution
history of agricultural products, which enhances food safety and builds trust in global markets.
Additionally, governments and research institutions are developing digital platforms that connect
farmers with markets, financial institutions, and innovation networks, thus reducing rural isola-
tion and improving income equality.

In the case of Azerbaijan, digital transformation in agriculture aligns closely with the
“Green Growth and Circular Economy Concept 2023-2030.” This strategic vision aims to estab-
lish smart agricultural zones, encourage renewable energy use in rural areas, and foster data-
driven land management. Such efforts reflect a broader goal to harmonize agricultural moderni-
zation with national sustainability priorities.

CONCLUSIONS

There 1s no single, globally accepted definition of sustainable development or sustainability
in the literature. Both concepts have been used by different authors in different contexts.

Historically, sustainable development first emerged due to environmental concerns and
later began to play a significant role in national policies by ensuring both sustained economic
growth and the efficient use of limited natural resources, while also encompassing social con-
cerns.

Sustainable development requires minimizing inequalities between and within generations
and meeting the needs of the present without compromising the ability of future generations to
meet their own needs. Therefore, sustainable development is a matter of equity and balance re-
lated to social, economic, and environmental sustainability.

In the digital era, sustainability increasingly depends on how effectively societies inte-
grate technological progress with ecological awareness and human-centered values. Digitaliza-
tion promotes sustainable solutions by enabling precision monitoring of resources, energy opti-
mization, and circular economy practices that reduce waste and emissions.

Furthermore, education and digital literacy are vital for sustainable digital transformation.
Without a skilled workforce capable of operating and managing new technologies, many devel-
oping countries risk falling into a digital divide that reinforces existing inequalities. Thus, invest-
ing in human capital, vocational training, and innovation ecosystems is essential for equitable
and resilient development.

Finally, the synergy between digital transformation and sustainability holds the potential
to redefine global competitiveness. Countries that successfully combine digital efficiency with
environmental responsibility will lead the transition toward an inclusive, low-carbon economy.
This path requires cooperation between governments, academia, and private enterprises to ensure
that technological innovation benefits both people and the planet.
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TEXNOLOGIYA VO iISTEHSALAT — SONAYE VO KOND TOSORRUFATINDA
MUASIR VASITOLORIN ROLU

XULASO

Tadgigatin maqsadi — rogomsal transformasiya prosesinds idarasetma ucotunun galaca-
yina tosir edon amillari aragdirmaqdir.

Tadqgiqat metodologiyas1 — keyfiyyat xarakterli olub, tematik icmal va slagalondirma
analizi osasinda qurulmusdur. ©dobiyyatdan olds edilon molumatlar “iimumidon xiisusiya” vo
“nozoriyyadon praktikaya” prinsipi ilo sistemlosdirilmis, beynolxalq tocriiba vo Azorbaycanin
moveud vaziyyati miiqayisali sokilda dyranilmisdir.

Tadgiqatin tatbiqi shamiyyati — sonaye vo kand tosarriifat: sahalarinds idaraetma ugo-
tunun rogomsal transformasiyaya uygunlasdirilmasina, smart kand tosorriifati texnologiyalarinin
tatbigina, resurslardan daha somarsli istifadays va davamli inkisaf magsadlorinin reallasmasina
xidmat eda bilar.

Tadqiqatin naticalari — rogomsal transformasiyanin idaroetmo ugotunda yeni proaktiv
yanasma formalasdirdigi, smart texnologiyalarin iso mohsuldarlig: artiraraq xorclori azaltdigi vo
Azarbaycanin texnoparklarinda ilkin naticolor verdiyi miioyyon edilmisdir.

Tadgigatin orijinallig1 va elmi yeniliyi — idaraetms ucotunun ragomsal transformasiya
soraitinds konseptual asaslarla yeniden qurulmasi, Sanaye 4.0 vo Kond tosorriifat1 4.0-5.0 yanas-
malarinin inteqrasiyasi osasinda Azorbaycanin aqrar-sanaye miihitinds rogomsal texnologiya-
larin totbiq imkanlarinin ilk dofa elmi qiymotlondirilmasi vo bu istigamatdo inkisaf perspektiv-
lorinin ssaslandirilmasidir.

Agar sozlar: texnologiya, mohsuldarliq, sonaye 4.0, kond tosorriifat1 4.0, avtomatlas-
dirma, agill kend tasarriifati, davaml inkisaf, reqomsal transformasiya.
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TEXHOJIOI'HHA U ITPOU3BOJACTBO - POJIb COBPEMEHHBIX
WHCTPYMEHTOB B IPOMBIINIJIEHHOCTH U CEJIbCKOM XO3SMCTBE

PE3IOME

e uccienoBanns - u3yyeHue GakTopos, BAMAKOMIMX Ha Oyyllee yIpaBieHYecKoro
ydeTa B npouecce HudpoBoii TpanchopMarim.

MeTogo/10rusi Hcc/IeJOBAHUSI - HCCICJOBAaHHE HOCHT KAauyeCTBEHHBIN XapakTep,
OCHOBAaHO Ha TEMaTHYECKOM 0030pe M KOPpEISAIMOHHOM aHanu3e. MHbopMmalms, noiny4yeHHas
U3 JIMTEPATYPHBIX UCTOYHUKOB, CHCTEMATU3HPOBAHA 110 NPUHLMIIAM «OT OOIIEro K 4acTHOMY»
U «OT TEOPUU K IpaKTHKe». MeKayHapoJHbIH OIBIT U COBPEMEHHOE COCTOsHUE B A3sepOaii-
JKaHE N3y4eHBl B CPAaBHUTEILHOM acIeKTe.

IIpakTHYeckasi 3HAYHMOCTL HCCI€JOBAHHS - PE3yJIbTaThl MOTYT CIOCOOCTBOBATH
aJlanTalMy YIPaBJIeHUYECKOTO yYeTa B MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE K YCIOBHAM
undpoBoil TpaHcopmaluu, BHEIPESHUIO TEXHOJIOTHH «yMHOI0» CEIbCKOIro Xo3sicTBa, Ooee
3 HEeKTHBHOMY HCIIOIB30BAHNIO PECYPCOB M peanu3aliiy 1enei yCcToOHUMBOro pa3BUTH.

Pe3yabTaThl Hcc/1e]0BAHMS - YCTAHOBIIEHO, 4TO IHM(poBas TpaHchopMmarys hopmu-
pPYET HOBBIH MPOAKTHBHBINA MOJXO/ B YIPABICHYECKOM YYeTe, a «yMHBIE» TEXHOJIOI'MH MOBbI-
MIAKOT [TPOM3BONTENLHOCTb, COKPALIAIOT M3JIEPXKKH U YIKE Jalld TIepBble pe3yJbTaThl B TEXHO-
napkax AsepOaiikana.

OpurnHa/IbHOCTL M HAYYHasi HOBM3HA MCCJIEI0BAHMA - 3aK/IIOYAETCs B KOHIIEM-
TYaJbHOH PEKOHCTPYKLIMH YNPaBIEHYECKOTO yueTa B YCIOBHAX IM(POBOI TpaHchopMaluy,
uHTerpauuu noaxooB «Muuycrpus 4.0» u «Cenbckoe xo3siictBo 4.0-5.0», a Takke B IepBOM
Hay4YHOM OLIEHUBaHHH BO3MOKHOCTEH MpPHUMEHEHHs LM(POBLIX TEXHOJOTHH B arponpoMbIli-
JIEHHOM cpezne A3zepbaiikaHa ¢ 000CHOBAHMEM MEPCIEKTHR PAa3BUTHS B JAHHOM HANpPaBJIEHUH.

KiiroueBble ¢j10Ba: TEXHOJOTHH, MPOM3BOAMTEIBHOCTh, MPOMBIILIEHHOCTD 4.0, cenb-
ckoe xo3sicTBo 4.0, aBTOMaTH3alMA, HHTEIUIEKTYyallbHOE 3eMIle/IelIne, YCTOHUMBOE pa3BUTHE,
uupposas TpaHchopmanus
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