SCIENTIFIC HORIZONS [es

SCIENTIFIC

nnnnnnnn

Journal homepage: https://sciencehorizon.com.ua
Scientific Horizons, 28(6), 180-192

UDC 347.77:631.1
DOI:10.48077/scihor6.2025.180

Global approaches to evaluation of intellectual assets in agriculture:
Experience of leading countries in context of the Republic of Azerbaijan

Damet Bagirov
Professor
Baku Engineering University
AZ0101, 120 Hasan Aliyev Str., Baku, Azerbaijan
https://orcid.org/0000-0002-7213-2972
Gabil Manafov
Doctor of Economic Sciences, Professor
Azerbaijan State University of Economics
AZ1001, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0000-0003-1152-6211
Mubariz Bagirov
Professor
Azerbaijan State University of Economics
AZ1001, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0000-0001-8898-8065
Nusret Babayev’
Senior Lecturer
Azerbaijan State University of Economics
AZ1001, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0000-0001-8827-3617
Gultakin Mammadova
PhD in Economic Sciences, Associate Professor
Azerbaijan State University of Economics
AZ1001, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0000-0001-8473-3460

Article’s History: Abstract. The study aimed to analyse global approaches to the valuation of intellectual
Received: 14.11.2024 property assets in agricultural production and the adaptation to the conditions of
Revised: 04.05.2025 the Republic of Azerbaijan. The methodology included a comparative analysis of the
Accepted: 28.05.2025 practices of the United States of America, Germany, Switzerland and the People’s
Republic of China, as well as a detailed study of the activities of agricultural companies
John Deere, Bayer CropScience, Syngenta, COFCO Group and Azersun Holding. Data

Suggested Citation:

Bagirov, D., Manafoy, G., Bagirov, M., Babayey, N., & Mammadova, G. (2025). Global approaches to evaluation
of intellectual assets in agriculture: Experience of leading countries in context of the Republic of Azerbaijan.
Scientific Horizons, 28(6), 180-192. doi: 10.48077/scihor6.2025.180.

Copyright © The Author(s). This is an open access article distributed under the terms of the
oy Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author



https://orcid.org/0000-0002-7213-2972
https://orcid.org/0000-0003-1152-6211
https://orcid.org/0000-0001-8898-8065
https://orcid.org/0000-0001-8827-3617
https://orcid.org/0000-0001-8473-3460
https://sciencehorizon.com.ua

Bagirov et al.

from financial reports, analytics from the World Intellectual Property Organisation, the Organisation for Economic
Cooperation and Development, and calculations performed in IBM SPSS Statistics version 27 were used. The
results demonstrated that the United States of America uses an income approach with a focus on patents and
biotechnology, Germany uses a cost approach to value licences and trademarks, the People’s Republic of China
uses a comparative approach to value digital platforms and artificial intelligence, and Switzerland uses a hybrid
approach. The correlation analysis revealed a high correlation between investment in research and development
(R&D) and the number of patents (r=0.82), which confirmed the impact of investment on the accumulation of
intellectual assets. Brand value showed the highest correlation with revenue (r=0.96) and net profit (r = 0.94).
The highest value of intellectual assets in 2024 was found in COFCO Group (USD 15.6 billion), which generated
revenue of 130 billion USD. In Azerbaijan, Azersun Holding uses cost and comparative methods due to limited
international patent protection and an underdeveloped licensing market. The findings confirmed the key role of
intellectual assets and brand value in ensuring the financial sustainability of the agricultural sector

Keywords: patent portfolio; economic priorities; income method; cost method; comparative method; agricultural

sector

INTRODUCTION

Intellectual assets in agriculture are becoming increas-
ingly important in the context of global competition
and rapid technological progress. These include pat-
ents, technologies, breeding achievements, trademarks
and other intellectual property objects that ensure in-
novative development and economic sustainability of
the agricultural sector. Effective management of intel-
lectual assets is particularly relevant for countries with
economies in transition, such as the Republic of Azer-
baijan, undergoing active economic restructuring and
seeking to diversify sources of income. In addition, in
the context of an underdeveloped intellectual property
market and limited law enforcement practices, it is nec-
essary to introduce modern valuation methods to stim-
ulate investment in innovation and enhance the com-
petitiveness of national companies in the international
arena. Given the diversity of intellectual asset valuation
methods and differences in institutional and economic
conditions, it is necessary to adapt the international ex-
perience to achieve maximum returns from innovation.

Profitable methods for assessing the intellec-
tual assets of US farmers were studied by J. Xu and
Y.Zhang (2021),and Y. Liu et al. (2021).). Xu and Y.Zhang
emphasised that these methods are widely used to
evaluate precision farming technologies, such as au-
tomated irrigation control systems and crop monitor-
ing drones. Their use has increased farm incomes by
15-20% due to the effective commercialisation of in-
tellectual property. However, the study noted that the
successful application of revenue-generating methods
requires a developed institutional infrastructure and a
high degree of commercialisation, which limits their
applicability in countries with limited investment op-
portunities, such as Azerbaijan.Y. Liu et al. showed that
income-based valuation methods also contributed to a
20% increase in farmland productivity, a 25% reduction
in fertiliser and irrigation costs, and a 15% reduction
in carbon dioxide emissions. However, their study did
not address the specifics of countries with seasonal

agriculture,where seasonality and limited funding could
reduce the efficiency of intellectual asset management.

S. Pishgar-Komleh et al. (2021) analysed the use
of market-based methods of valuation of intellectual
assets to assess breeding achievements in the EU and
demonstrated improved determination of the market
value of intellectual assets, facilitating their integration
into international projects. One example of successful
use was the introduction of breeding achievements
into projects to increase grain yields by 18%. However,
the study did not address the issues of adapting these
methods to the conditions of developing countries,
where intellectual property protection is still in its in-
fancy. L. Zeynalli et al. (2022) noted that market-based
methods have actively contributed to the development
of breeding achievements, ensuring a balance between
local characteristics and the international potential
of intellectual assets. For instance, programmes to in-
troduce drought-tolerant plant varieties have led to a
12% increase in yields in Southern Europe. However,
the study did not address the standardisation of mar-
ket-based methods, which could limit their adaptation
in emerging economies.

Cost-based methods of valuation of intellectual as-
sets have often been used in China due to simplicity
and affordability for small and medium-sized business-
es. K. Pawlak et al. (2021) noted that such methods pro-
vide minimal data collection and analytical processing
costs, therefore convenient for small agricultural en-
terprises. The study demonstrated that cost-based ap-
proaches can be used for the valuation of intellectual
assets with an accuracy of up to 12%, which is sufficient
for use in local economic calculations. However, such
methods did not incorporate the market potential of
the assets, which limited their application in the long
term.The effectiveness of cost-based methods has been
confirmed in the example of agricultural engineering in
China. A. Valiyev et al. (2022) analysed the use of cost-
based methods for valuing intellectual assets in small

Scientific Horizons, 2025, Vol. 28, No. 6

181



182

Global approaches to evaluation of intellectual assets in agriculture...

and medium-sized enterprises and showed that such
approaches reduced costs by 30%, therefore more af-
fordable for local businesses. However, the limitations
include the value of intellectual assets only on costs in-
curred, without future market returns, such as possible
revenues from technology commercialisation or licens-
ing agreements. This causes an underestimation of the
real value of the assets, especially in a dynamic market
where intellectual property can significantly increase a
company’s capitalisation.

From the perspective of institutional transforma-
tion, the creation of national platforms for intellectu-
al property management is an important step towards
the efficient use of intellectual assets. M. Campi and
A.Nuvolari (2020) and M. Zhang et al. (2023) noted that
national platforms contribute to the standardisation of
valuation methods, improved monitoring and interac-
tion between market participants. An example of the
successful implementation of such initiatives is the
German national programme “SIGNO Die Neue Initia-
tive des BMWi” (2025), which increased the number of
licences, patents and technology transfer agreements
by 25% in five years (Fraunhofer, 2014). In this context,
the commercialisation rate reflects the share of intel-
lectual assets (patents, know-how, licences) that have
been successfully implemented in production process-
es or transferred to third parties for economic bene-
fit. However, the recommendations do not sufficiently
address the specifics of transition economies, where
more attention is required to financing and regulatory
frameworks.

The study aimed to conduct a comparative analysis
of the methods of intellectual assets valuation used in
the agricultural sector of the USA, EU, China and other
countries, as well as to develop adapted recommenda-
tions for their application in the Republic of Azerbaijan.
Research tasks included studying the methods of in-
tellectual assets valuation in different countries, iden-
tifying strengths and weaknesses, and analysing the
impact on the economic sustainability of agricultural
companies (incorporating market share, speed of inno-
vation and profitability).

MATERIALS AND METHODS

The study was conducted in 2024 and included an
analysis of global approaches to the valuation of in-
tellectual assets in agriculture based on the experi-
ence of leading countries and their adaptation to the
conditions of the Republic of Azerbaijan. The empirical
basis was the Comprehensive Report on the work done
by the Intellectual Property Agency of the Republic of
Azerbaijan in 2024 (2024), data from the World Intel-
lectual Property Organisation (2024), Organisation
for Economic Co-operation and Development (2024;
2025), World Bank (n.d.), as well as data from leading
agricultural companies. The study object was intellec-
tual assets in the agricultural sector, including patents,
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copyrights, trademarks, know-how, databases and other
intangible assets that affect the innovative potential
of agriculture. Global practices of intellectual proper-
ty valuation in countries with developed agricultural
sectors, including the USA, Germany, Switzerland and
China, were analysed.

Companies with different intangible asset manage-
ment strategies were selected to analyse the methods
of intellectual asset valuation. In John Deere (2024)
(USA), the company’s brand, innovation potential, pat-
ent portfolio and precision farming software were
evaluated. The brand was assessed based on data from
Brand Finance (n.d.) and the company’s annual financial
statements, which included information on the value
of trademarks and reputational capital.John Deere’s in-
tellectual capital was also assessed based on the value
of internal development and software licensing. Bay-
er (2022; 2024; 2025) (Germany) analysed the process-
es of commercialisation of biotechnological solutions,
valuation of intangible assets in the form of genetically
modified crops, licensing of technologies and trade-
marks. The sources of data were the company’s annual
reports and the Organisation for Economic Co-opera-
tion and Development (2024) iLibrary database con-
taining analytical materials on the commercialisation
of intellectual property.

Syngenta (n.d.; 2025) (Switzerland) was studied in
the context of a comprehensive valuation of intellec-
tual assets, including rights to chemical compounds,
technology protection, biotechnology licensing and
trademark valuation. The data was obtained from the
company’s financial statements. COFCO INTL (2024)
(China) was analysed in terms of digital intellectual
assets, including agribusiness software, platform solu-
tions and databases. The assessment was based on
the reports of the China National Intellectual Property
Administration (n.d.) and the company’s financial state-
ments. The methods of valuation of intellectual assets
in Azerbaijan were analysed on the example of Azer-
sun Holding (2023), one of the largest agro-industrial
holdings in the country. The valuation of the company’s
intellectual property included trademarks, technologi-
cal know-how, copyrights for production processes and
innovative solutions in the food industry. The informa-
tion was collected from the company’s official reports
and the Comprehensive Report on the work done by the
Intellectual Property Agency of the Republic of Azerbai-
janin 2024 (2024).

The methods used to value intellectual assets in-
cluded three main approaches:

m the income approach, based on an analysis of fu-
ture cash flows from the use of intangible assets;

B the cost approach, which estimates the cost of
creating and maintaining intellectual property;

m the comparative approach, which enables deter-
mination of asset value based on similar transactions
and companies in the industry.




The calculations were based on the financial state-
ments of the companies studied, information on the
market value of patents and technologies from the
Organisation for Economic Co-operation and Develop-
ment iLibrary, and analytical reports by the World Bank.
Statistical data processing was conducted using IBM
SPSS Statistics (n.d.) (version 27). The correlation anal-
ysis was based on the Pearson coefficient calculated
between the following pairs of indicators: number of
patents, brand value (USD billion), number of licences,
research and development (R&D) investments (USD
billion), revenue (USD billion), EBITDA (USD billion) and
net profit (USD billion). All indicators were obtained
from the reports of the World Intellectual Property Or-
ganisation, the Organisation for Economic Co-operation
and Development and financial data of the companies.
The significance level was set at p<0.05.

RESULTS

The valuation of intellectual assets in the agricultur-
al sector varies significantly between countries, due
to their economic priorities, level of technological
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development and legal systems (Table 1). In the Unit-
ed States, the predominant valuation method is the
income approach, which is based on projected future
income from the use of intellectual assets, such as pat-
ents for agricultural technologies and biotechnology
developments. This is due to the high level of commer-
cialisation of innovations and the country’s developed
intellectual property protection system. In Germany,
the cost method is preferred, focusing on the analysis
of investments required to create and maintain intel-
lectual assets. This approach is driven by an emphasis
on accurate estimation of R&D costs and a desire for
transparency in investment in innovation. In China, the
comparative method is widely used, where the value
of intellectual assets is determined by analysing mar-
ket transactions with similar technologies. This reflects
the dynamic development of the market and the active
borrowing of advanced technologies. Switzerland uses
a hybrid approach that combines elements of all three
methods to incorporate the diversity of intellectual as-
sets, especially in the areas of digital technologies and
precision agriculture.

Table 1. Approaches to intellectual asset valuation in developed countries

Country Evaluation method used The main object of evaluation
USA Profitable Patents, biotechnology
Germany Costly Licences, know-how, trademarks
China Comparative Platform solutions, databases
Switzerland Hybrid Digital technologies, precision farming systems

Source: compiled by the authors based on World Bank (n.d.), World Intellectual Property Organisation (2024), Organisation

for Economic Co-operation and Development (2025)

The main objects of valuation of intellectual assets
in these countries vary depending on national priorities
and the level of technological development. In the US,
the emphasis is on patents and biotechnology, reflect-
ing the country’s leadership in agricultural innovation
(John Deere, 2024). In Germany, significant attention
is paid to licences, know-how and trademarks, due to
its developed industrial base and emphasis on product
quality. In China, with its rapidly growing digital econ-
omy, platform solutions and databases are key objects
of assessment (COFCO INTL, 2024). Switzerland, known
for its advanced agricultural technologies, focuses on
the evaluation of digital technologies and precision

farming systems. These approaches and objects of as-
sessment reflect the strategic priorities of each country
in the field of agriculture and innovation, as well as their
desire to effectively manage and capitalise on their in-
tellectual resources. Large-cap agricultural companies,
such as John Deere (USA), Bayer CropScience (Germany),
Syngenta (Switzerland) and COFCO Group (China),apply
different strategies for managing intellectual assets,
which depend on their market positions, industry spe-
cialisation and available valuation methods (Table 2).
Their approaches shape not only the internal econom-
ics of companies but also influence global trends in
the management of intangible assets in agriculture.

Table 2. Intellectual assets of agricultural companies, 2024

Evaluation The main object of

Company

Estimated value of intellectual Share of intellectual assets in

method used evaluation assets (USD billion) total capital (%)
John Deere Profitable Software, patents, 9.1 35%
licences
Bayer CropScience Costly Biotechnology, GMO 7.5 30%
crops, trademarks
Syngenta Hybrid Chemicals, licences, 48 25%

biotechnology
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Table 2. Continued

Compan Evaluation The main object of Estimated value of intellectual Share of intellectual assets in
pany method used evaluation assets (USD billion) total capital (%)
Digital platforms,
COFCO Group Comparative databases, artificial 15.6 40%

intelligence

Source: compiled by the authors based on Brand Finance (n.d.), World Intellectual Property Organisation (2024),
Organisation for Economic Co-operation and Development (2025), financial reports of John Deere (2024), Bayer (2024),

Syngenta (2025), COFCO INTL (2024)

John Deere (2024) is a global leader in the de-
velopment of agricultural equipment and digital
solutions for precision farming. The company’s key
intellectual assets include patents, software, Lli-
censed technologies and brands. John Deere uses
the income approach to valuation, which takes into
account future cash flows from intellectual property.

In 2023, the value of the John Deere brand was USD
9.1 billion, and the capitalisation of the company’s
intangible assets was estimated at 35% of total cap-
ital (Table 3). More than 70% of all the company’s
innovations are protected by patents, which provides
income for John Deere by licensing technologies for
agriculture automation.

Table 3. Financial and intellectual indicators of the companies under study, 2024

Company Patents BI:aI:Id value Licences Investmen?s 'in ] I?roﬁt 'E.BITDA I:le.t profit
(pcs.) (billion USD) (pcs.) R&D (USD billion) (billion USD)  (billion USD) (billion USD)
John Deere 250 9.1 80 5 44 6.2 2.9
Bayer CropScience 180 7.5 120 5.3 50.5 8.1 3.6
Syngenta 150 4.8 95 1.7 26.2 4.5 1.9
COFCO Group 90 15.6 60 3.2 130 38.4 10.5
Azersun Holding 30 0.25 10 0.012 2.4 0.35 0.18

Source: compiled by the authors based on Brand Finance (n.d.), Azersun Holding (2023), World Intellectual Property
Organisation (2024), financial reports of John Deere (2024), COFCO INTL (2024), Bayer (2024), Organisation for Economic

Co-operation and Development (2025), Syngenta (2025)

Bayer CropScience prioritises the development of
biotechnology, genetically modified crops and crop
protection products. Unlike John Deere, the company
uses a cost-based approach, as its key assets are tied
to long-term investments in research and development
of new products. This maintained the leadership role of
Bayer CropScience in the industry and provided inno-
vative solutions for agriculture. In 2022, Bayer (2024)
spent 5.3 billion EUR on R&D, 12.7% of the company’s
total turnover. These investments are aimed at devel-
oping new crop varieties with high yields, resistant to
adverse climatic conditions and pests. In addition, the
company is actively developing digital crop monitoring
technologies and integrated agronomic process man-
agement systems. The patent portfolio of Bayer Crop-
Science includes more than 7,500 active patents, which
demonstrates the company’s high innovation activity.
The estimated value of Bayer CropScience’s intellectual
assets exceeds USD 7.5 billion, which confirms the stra-
tegic importance of R&D in its business model. In ad-
dition to patents, the company actively cooperates with
leading research institutes, universities and start-ups,
which helps to speed up the process of introducing new
developments and expand their scope.

Syngenta (2025) employed a hybrid approach, com-
bining income and cost methods. The company’s main
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intellectual assets are chemical compounds, biotech-
nology licences and trademarks. This diversification of
assets not only developed new products but also gen-
erate revenue from licensing technologies. In 2023, the
value of Syngenta’s patent portfolio was USD 4.8 billion
and R&D expenditures were USD 1.7 billion. Licensing
of chemical crop protection technologies brings Syn-
genta a significant royalty stream, which explains the
use of the combined valuation method. It reduces fi-
nancial risks associated with long-term investments in
the development of new chemical compounds. In addi-
tion, Syngenta is actively developing precision farming
technologies by offering digital platforms for managing
agricultural processes. These platforms provide farmers
with analytics based on artificial intelligence and sat-
ellite monitoring data, optimising the use of fertilisers,
pesticides and other resources.

As a technology giant, COFCO INTL (2024) is active-
ly investing in digital platforms, databases and artificial
intelligence for agriculture. Unlike other companies,
COFCO Group uses the comparative method to value
its intangible assets based on market analogues. This
ensures quick adaptation to changes in the market and
effectively capitalises on its developments. In 2023, the
capitalisation of the company’s intellectual property to-
talled 15.6 billion USD, equivalent to 40% of the total




market value of COFCO Group. One of COFCO Group’s
key activities in the agricultural sector is the develop-
ment of intelligent supply chain management systems
that use machine learning to forecast demand and opti-
mise logistics. The company is also investing in e-com-
merce platforms that provides direct interaction with
consumers, reducing intermediary costs. In addition,
COFCO Group is actively developing big data solutions
to help farmers analyse climate conditions, predict
yields and improve agricultural production efficiency.
Thus, companies apply the methods of valuation
of intellectual assets that best suit the strategy for
commercialising intangible assets. John Deere priori-
tises generation of revenue from patents and software,
Bayer (2022) evaluated assets according to costs as it
develops long-term R&D investments, Syngenta uses
a balance of cost and income approaches, and COFCO
Group bases its valuation on the market value of digital
assets. These models reflect not only business specifics
but also global trends in intellectual property manage-
ment in the agricultural sector. Azersun Holding (2023),
being one of the largest agro-industrial companies in
Azerbaijan, owns a significant amount of intellectu-
al assets, which form an important component of the
overall value of the business. The holding’s intellec-
tual property is represented in several key categories:
trademarks, technological know-how, copyrights to
production processes, licences and patents. The largest
share in the structure of intellectual assets is occupied
by trademarks, which provide competitive advantag-
es in the domestic and foreign markets. According to
the State Agency for Intellectual Property of Azerbai-
jan, the company has registered more than 150 trade-
marks (Comprehensive Report on..., 2024). The market
value of Azersun Holding’s brands is estimated at USD
250 million, which is equivalent to approximately 15%
of the company’s total capitalisation (Organisation for
Economic Co-operation and Development, 2025).
Technological know-how includes developments
in the field of multi-stage processing of agricultur-
al raw materials, eco-friendly packaging methods and
automated product quality control lines. The value of
these assets, according to the company’s internal sourc-
es and open data, is at least 40 million USD. However,
the limited international patent protection reduces the
possibility of their capitalisation in foreign markets.
Azersun Holding’s copyrights for production processes
and internal innovations (2023) are estimated at ap-
proximately 15 million USD and cover technological
operation algorithms, recipes and quality standards
used at the holding’s production facilities. Azersun
Holding’s portfolio of licences and patents includes
approximately 10 licences and 30 patents, registered
mainly in Azerbaijan. Their total value is estimated
at USD 10 million, reflecting limited commercial ap-
plication outside the domestic market. Overall, the
total value of Azersun Holding’s intellectual assets is
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approximately USD 315 million. This accounts for about
20% of the company’s total asset value, according to
analytical reports and market data from the World
Bank (n.d.), which is a significant indicator of Azerbai-
jan’s agro-industrial sector. The high share of intangible
assets is explained by the diversified business structure
of the holding and its focus on creating added value
through branded products and proprietary technolo-
gies. The company also owns valuable technological
know-how related to innovative methods of processing
agricultural products, such as optimising heat treat-
ment to preserve nutritional properties, a multi-stage
cleaning and filtration system for food raw materials,
and automated packaging lines using environmentally
friendly materials. These technologies enable signif-
icant improvements in product quality and safety, re-
duce production costs and extend the shelf life of fin-
ished products.

All these technological solutions are protected by
copyrights and registered patents at the national level.
However, according to the World Intellectual Property
Organisation (2024), Azersun Holding’s patent portfolio
is significantly inferior in terms of volume and coverage
to similar indicators of international corporations. The
reason for this is that most of the company’s patents are
registered exclusively in Azerbaijan and do not have in-
ternational legal force, as there is no filing under inter-
national systems such as the Patent Cooperation Treaty
or with patent offices of other countries. This restriction
significantly reduces the possibilities of commercial
use of these technologies outside Azerbaijan. Patents
valid only at the national level do not provide legal
protection in other jurisdictions, making international
licensing or sale of technologies legally and economi-
cally difficult. This has a direct impact on the valuation
methods of a company’s intellectual assets: the use of
the income approach becomes impossible, as the cal-
culation of future flows from international licensing or
sale of patents is not realistic. As a result, the value of
these assets in the valuation is significantly lower com-
pared to their internationally protected counterparts, as
their market potential is limited to the domestic market.

In the assessment of intellectual property, Azersun
Holding applies the cost method, which determined the
value of assets based on investments in their devel-
opment, maintenance and adaptation to market condi-
tions. According to the World Bank (n.d.), the company’s
annual investment in the development of new tech-
nologies is about USD 12 million, which is equivalent
to 8% of total production costs. This approach incor-
porates the actual costs of creating intellectual assets
but does not reflect their future market value. In addi-
tion, Azersun Holding uses the comparative method to
determine the market value of trademarks and brands
based on the analysis of similar transactions in the re-
gion. This method is most effective when the compa-
ny’s intellectual assets are not related to patents but
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rather to brand recognition and reputation. In contrast
to the leading international corporations,Azersun Hold-
ing does not use the income method, as its intellectual
property is practically not licensed internationally, and
the company’s main income is generated through di-
rect sales of products rather than through the capital-
isation of intellectual assets. There are several reasons
for this situation. Firstly, Azerbaijan lacks a developed
intellectual property licensing market, especially in
the agricultural sector, which limits the possibilities
of commercialising technologies outside the country
(Comprehensive Report on..., 2024). Second, the pre-
dominance of trademarks and production know-how
in the company’s asset structure, which is used exclu-
sively within the holding, makes it economically unrea-
sonable to calculate future income from their external
transfer. Thirdly, Azersun Holding operates primarily in
the domestic and regional markets, where the demand
for licensed technologies is limited and government
support for the commercialisation of intellectual assets
is at an early stage of development. As a result, the use
of the income method of valuation, which involves the
calculation of future cash flows from the sale of rights
to intellectual assets, is inefficient for the company in
the current environment and does not reflect the real
structure of its income.

The valuation of intellectual assets in the agricul-
tural sector of Azerbaijan differs significantly from the
practices used in the world’s leading economies. In the
United States and the European Union, intellectual
property is viewed as a strategic resource that actively
contributes to revenue generation through licensing
and commercialisation of innovations. In Azerbaijan,
however, the valuation of intellectual assets is primar-
ily of an accounting nature, aimed at fixing the value
rather than extracting profit from patents and licenc-
es. One of the key differences is the limited number
of tools for commercialising intellectual assets. In
the European Union and the United States, patent
and know-how licensing mechanisms are widespread,
generating income from developments without the
need to production implementation (Mamasydykov et
al., 2019). In Azerbaijan, the practice of licensing in-
tellectual property is underdeveloped; most develop-
ments are used exclusively within companies, which
limits the application of the income approach to

valuation. Institutional support also plays an impor-
tant role in managing intellectual assets. Developed
countries have government programmes aimed at
funding research, protecting patents and creating
innovation ecosystems (Hajiyev et al., 2025). For in-
stance, in Germany, there are specialised funds that
support the commercialisation of intellectual assets,
which stimulates investment in this sector. In Azerbai-
jan, despite the existence of the State Agency for In-
tellectual Property, systemic support for the commer-
cialisation of patents and technological innovations
is at an early stage, which reduces business interest
in building a significant portfolio of intangible assets.

The digitalisation of intellectual property valuation
and turnover is another distinguishing factor (Radchen-
ko et al.,2023). In countries such as China and the Unit-
ed States, online platforms for the sale and licensing
of intellectual assets are actively developing, objec-
tively assessing the market value of patents, software
and know-how. In Azerbaijan, such digital platforms are
practically non-existent, which makes it difficult to ap-
ply a comparative valuation method and limits the abil-
ity of companies to commercialise their developments.
Comparison of national experience with international
practices shows that traditional cost-based approaches
to the valuation of intellectual assets prevail in Azerbai-
jan, while in developed economies (the USA, Germany,
Switzerland) the emphasis is on intellectual property
capitalisation tools. This creates certain barriers to the
growth of intangible assets in the agricultural sector
and limits their integration into the market turnover.
The results of the correlation analysis revealed that
intellectual assets have a significant impact on the fi-
nancial performance of agricultural companies, but the
degree of this impact depends on the specific type of
asset (Table 4). One of the most significant factors was
the amount of investment in R&D, which demonstrates
a high correlation with the number of patents (r=0.82)
and licences (r=0.75). This confirms that companies
that systematically invest heavily in innovation have
larger patent portfolios and actively use licensing to
commercialise their technologies. For example, Bayer
CropScience, which annually invests 5.3 billion EUR in
R&D, has registered 180 patents and 120 licences, mak-
ing it one of the leading companies in terms of intellec-
tual assets in the agricultural sector.

Table 4. Correlation matrix of intellectual assets and financial indicators (averages for all countries surveyed), 2024

Metric Patents Bfapd value Licences Investmen'fs _in ) l_’roﬁt .EI_3ITDA I:Ie‘t profit
(pcs.) (billion USD) (pcs.) R&D (USD billion) (billion USD) (billion USD)  (billion USD)
Patents 1.000 0.28 0.74 0.82 0.02 -0.17 -0.04
Brand value 0.28 1.000 0.32 0.59 0.96 0.89 0.94
Licences 0.74 0.32 1.000 0.75 0.17 0 0.12
R&D investments 0.82 0.59 0.75 1.000 0.41 0.21 0.35
Profit 0.02 0.96 0.17 0.41 1.000 0.97 0.99

Source: compiled by the authors based on calculations made in IBM SPSS Statistics (n.d.)
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An equally important factor was brand value,
which has a strong positive relationship with revenue
(r=0.96) and net profit (r=0.94). This suggests that a
company’s recognition and reputation in the market
are directly related to its financial performance. The
most illustrative example is COFCO INTL (2024), whose
brand is valued at 15.6 billion USD, which provides the
company with a stable position in the global market
and revenue of 130 billion USD.This dependence is ex-
plained by the fact that well-known companies attract
more customers, can set higher prices for their prod-
ucts and provide more favourable conditions for coop-
eration with partners. However, despite the high level
of patent activity in some companies, the presence of
many patents does not always lead to an immediate
increase in profits. The correlation of the patent port-
folio with EBITDA was negative (r=-0.17),and with net
profit was almost zero (r=-0.04). This indicates that the
process of introducing patented technologies requires
significant time and financial costs. For example, Syn-
genta, which holds 150 patents, demonstrates a rela-
tively low net profit of USD 1.9 billion, due to the long
cycle of bringing new products to market and the need
to conduct extensive testing before commercialisation.

The number of licences also demonstrated a
strong relationship with R&D investment (r = 0.75),
but a weak relationship with revenue (r=0.17). This
suggests that although licensing is an important tool
for commercialising intellectual assets, not all com-
panies effectively use this mechanism to increase
their revenues. Azersun Holding, which has 10 licenc-
es, does not receive significant revenues from their
monetisation, as the licensing market in Azerbaijan
remains underdeveloped and companies are primarily
focused on protecting their technologies rather than
selling them. Additionally, the analysis demonstrated
that companies’ revenues are almost fully correlated
with EBITDA (r=0.97) and net profit (r=0.99). This sug-
gests that the financial strength of companies is de-
termined not only by their intellectual assets but also
by the overall efficiency of their business model, levels
of automation, production scale and cost management
strategies. For instance, John Deere, with a relatively
small patent portfolio compared to its competitors,
shows revenues of USD 44 billion and a consistently
high level of operating profit due to a well-thought-
out business strategy and the widespread use of digi-
tal solutions in agriculture.

Thus, the analysis confirmed that brand value is
the most significant intellectual asset that has a di-
rect impact on the financial performance of companies.
R&D investments contribute to the accumulation of
patent portfolios, but their commercialisation requires
considerable time and additional investment. Technol-
ogy licensing remains an underutilised tool in some
companies, which limits the ability to increase reve-
nues. These patterns broadened the definition of the

Bagirov et al.

role of intellectual property in the agricultural sector
and identified ways to improve the efficiency of its use.

DISCUSSION

The study confirmed the significant impact of intellec-
tual assets on the financial performance of agricultural
companies, but it reveals differences in the effective-
ness of different methods of valuation and commercial-
isation of intangible assets. In the United States, the
income method dominates, which can be used to ana-
lyse future cash flows from intellectual property, which
correlates with the findings of J. Beckman and A. Coun-
tryman (2021) and M. Grimaldi et al. (2021) in a study
on the impact of patenting on the commercial sustain-
ability of agricultural corporations. This is confirmed by
a significant share of licence income and active com-
mercialisation of innovations in the agricultural sector.
At the same time, P. Sanchez-Bravo et al. (2021) and
T. Sun et al. (2021) demonstrated that the valuation of
intellectual assets based on projected revenues is sub-
ject to high uncertainty due to unstable market condi-
tions, which is consistent with the identified limitations
of this approach. However, the development of predic-
tive analytical tools and more accurate revenue fore-
casting models can partially offset this disadvantage.

In Europe, the cost method of valuation, focused
on investments in technology development, is widely
used. This is confirmed by studies by S.H. Uzma (2016),
D. Pastor et al. (2017), which demonstrated that R&D
expenditures are the main factor in the formation of
the value of intellectual assets in the agricultural sec-
tor. This method provides an accurate reflection of the
funds invested, which makes it preferable for the valu-
ation of scientific and innovative developments. It also
promotes transparency in financial reporting and en-
ables tracking of the effectiveness of investments in
research and development, which is especially impor-
tant for large agricultural holdings and multinational
corporations. However, H. Wirtz (2024) and T.K. Amen-
tae et al. (2024) noted that this method underesti-
mates the market value of assets, especially in the
context of rapidly growing digital technologies and
the transformation of the agricultural sector, where
the value of innovation is often determined not only
by costs but also by the potential commercial benefits
of their use. In addition, this method does not incor-
porate the rate of technology obsolescence and the
impact of market conditions on asset values. To mit-
igate these risks, European companies are gradually
beginning to combine the cost approach with income
and comparative methods, which ensure a more com-
prehensive consideration of both internal costs and
external market factors in the valuation of intellectual
property (de-Almeida-e-Pais et al., 2023).

In Azerbaijan, a combined approach to the valua-
tion of intellectual assets using cost and comparative
methods prevails. This choice is determined by the
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specifics of the national market, limited commerciali-
sation and poor development of intellectual property
protection institutions. Azerbaijan demonstrates a weak
integration of the income method into the practice of
valuation of intellectual assets, which limits the possi-
bilities of capitalising assets. The use of the cost meth-
od recorded the investments made in development
but does not reflect their market potential. This is con-
firmed by C. Antons et al. (2020) and A. Barragan-Oca-
na et al. (2023), emphasising the need to introduce dig-
ital platforms and adapt international standards, which
will increase the transparency and accuracy of intellec-
tual asset valuation. It is also recommended to intensify
licensing mechanisms and expand regional markets for
intellectual assets, which will provide new sources of
income and reduce dependence on internal factors.

Chinese companies mainly use the comparative
method of valuation of intellectual assets,which reflects
the dynamic development of the country’s technology
market. This conclusion is confirmed by Z. Aliyev (2018),
H. Chuma-Okoro and I.A. Oluwasemilore (2022), high-
lighting the high efficiency of this method for valuing
digital platforms and databases. The high liquidity of
intellectual assets in the Chinese market facilitates
the application of the comparative approach, especial-
ly in the context of the active development of e-com-
merce and digital technologies. However, B. De Jonge et
al. (2022) and J. de Mévius (2022) criticise the compar-
ative method for its dependence on market analogues,
which can overestimate or underestimate the value of
assets depending on the market situation. In this regard,
several Chinese companies are beginning to introduce
elements of hybrid valuation methods, including future
income analysis and the cost approach, which improves
the objectivity of consideration of the specifics of the
national innovation market.

Swiss agricultural companies apply a hybrid ap-
proach that combines elements of different methods,
which can be used to consider the diversity of intel-
lectual assets and the specifics of the national inno-
vation environment. This conclusion is consistent with
the studies of M. Fredriksson (2021), and K. Goyal and
S. Kumar (2021), which confirmed the high efficiency of
the hybrid method in the context of the digitalisation
of agriculture and the active development of biotech-
nology. The flexibility of this approach emables Swiss
companies to consider both the costs of creating assets
and the market value and potential income from their
use,which is especially important in the context of high
development costs and long investment cycles in ag-
ricultural science. In addition, this method provides a
more accurate integration of risks and opportunities
for commercialising intellectual assets in international
markets. However, M.S. Hossain et al. (2021) and K. Gup-
ta et al. (2023) note the difficulty of implementing such
a method without developing unified standards and
regulatory frameworks, which remains an urgent task

Scientific Horizons, 2025, Vol. 28, No. 6

for the international community, especially in the con-
text of ensuring transparency and comparability of in-
tellectual asset valuations between countries.

The analysis of agricultural corporations also
demonstrated the dependence of the choice of valu-
ation method on the industry specialisation and the
structure of intellectual assets of companies. For exam-
ple,John Deere focuses on the income method, which is
confirmed by the studies of D.J.Jefferson and K. Adhika-
ri (2019), and H.Johnson (2021), which revealed the ef-
fectiveness of this approach for companies that actively
use licensing and software. This method can address
future cash flows from the introduction of technologies
in the field of precision agriculture, as well as revenues
from the sale of software solutions and services for the
agricultural sector. This model promotes active mon-
etisation of intellectual assets and encourages com-
panies to expand their patent portfolio and develop
digital solutions. At the same time, Bayer CropScience
applies a cost-based method that ensure accuracy of
accounting of R&D investments, which is critical for bi-
otechnology developments. This is due to the high cost
of developing new crop varieties and plant protection
products, which require extensive research and large-
scale trials. At the same time, this approach ensures
transparency in asset valuation but reflects their future
commercial potential to a lesser extent, especially in
the face of rapidly changing market conditions and the
growing importance of digital technologies in agricul-
tural biotechnology (Zakharchuk et al., 2025).

The results of the correlation analysis, which re-
vealed a high correlation between R&D investment
and the number of patents and licences, are also signif-
icant. This confirms the findings of R.K.Joseph (2021),
and L. Kant and F. Shahid (2022) on the strategic role
of innovation activity in the formation of intellectual
assets of agricultural companies. It is noteworthy that
brand value shows a strong correlation with revenue
and net profit, which indicates the direct impact of rep-
utational capital on the financial stability of companies.
However, the weak correlation between patent activi-
ty and final financial results demonstrates that having
patents without a full-fledged commercialisation strat-
egy does not automatically lead to profit growth (Svit-
lychnyi, 2024). This underscores the need for a com-
prehensive approach to managing intellectual assets,
including not only their creation but also their active
use and monetisation.

Thus, the analysis concluded that it is critical to
choose methods of intellectual assets valuation incor-
porating industry specifics, national characteristics and
the level of innovation development. The introduction
of international standards, development of commer-
cialisation infrastructure and digitalisation of intellec-
tual asset valuation processes seem to be promising
areas for further research and practical steps in the
agricultural sector.




CONCLUSIONS
The valuation of intellectual assets in the agricul-
tural sector varies significantly between countries
and companies, due to national economic priorities,
the level of technological development and specific
legal regulations. In developed economies, different
valuation methods are used: income approach (USA),
cost approach (Germany), comparative approach (Chi-
na) and hybrid approach (Switzerland). In agricultur-
al companies such as John Deere, Bayer CropScience,
Syngenta and COFCO Group, the choice of valuation
methodology depends on the structure of intellectual
assets and commercialisation strategy. In Azerbaijan,
cost and comparative methods prevail, which limits
the potential for capitalisation of intangible assets.
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to the growth of the patent portfolio (r=0.82) and li-
cences (r=0.75), but commercialisation of patents re-
quires a long time and additional investments. Tech-
nology licensing remains an underutilised tool in some
companies, which limits the opportunities to profit
from intellectual property. The development of digital
platforms for registering and managing licences could
help to improve the efficiency of their use and expand
international cooperation. Future research could focus
on the impact of digitalisation and artificial intelligence
on intellectual property management in the agricultur-
al sector, as well as on the development of integrated
valuation methods that combine elements of income,
cost and comparative approaches.

Further development of the country’s intellectual ACKNOWLEDGEMENTS
property accounting system requires the introduction  None.
of mechanisms to stimulate innovation, including tax
incentives and R&D subsidies. FUNDING

The study determined that brand value has the None.
greatest impact on the financial performance of compa-
nies, providing a high correlation with revenue (r=0.96) CONFLICT OF INTEREST
and net profit (r=0.94). Investments in R&D contribute  None.
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Mo6anbHi Nigxoam A0 OUiHKMU iHTeNeKTyallbHUX aKTUBIB Y CilIbCbKOMY rocnogapcTBi:
[OCBiA NpoBIAHUX KpPaiH Y KOHTEKCTi Pecny6nikmn Asep6angykaH
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AHoTauif. MeTol focnigxkeHHa 6yB aHani3 rnobanbHMX NiAXOAIB [0 OLHKM aKTUBIB iHTENEeKTyaslbHOI BNACHOCTI B
arpapHoMy BMPOGHMLTBI Ta ix afanTauii 4o ymoB Pecnybniku AzepbaiigkaH. MeTofonorisa BK4ana nopiBHANbHUA
aHani3 npaktuk Cnonyvenux LWTaTiB Amepwuku, Himeyumnu, LBeiiuapii Ta Kutaicbkoi HapogHoi Pecny6bniku, a
TaKOX AeTaNnbHe AOCNILXKEHHS AisnbHOCTI arpapHMx komnaHin John Deere, Bayer CropScience, Syngenta, COFCO
Group i Azersun Holding. BukopuctaHo gaHi ¢diHaHCOBMX 3BiTiB, aHaNiTUKY BcecBiTHLOT OpraHisauii iHTenekTyanbHoi
BnacHocti, OpraHisauii eKOHOMIYHOro cniBpobITHULTBA Ta PO3BUTKY i pO3paxyHKW, BUukoHaHi B IBM SPSS Statistics
Bepcii 27. Pesynbtat nokaszanu, wo CnonyyeHi LUtatm AMepuKM 3aCTOCOBYKOTbL AOXIOHWMIM MeETOA OLHIOBAHHS
3 aKLEHTOM Ha naTeHTu Ta GioTexHosnorii, HiMeyunHa ouiHIOE niLeH3ii Ta TOBapHi 3HaKM BUTPATHUM METOLOM,
Kutaiicbka HapoaHa Pecny6bnika 3acTOCOBYE NOPiBHANbHUI METOA, A1 OLiHKOBAHHS LMPPOBUX NNaTdhopM Ta 06'eKTiB
3i WTy4HMM iHTenekToMm, LUBeiiLapia BMKOpPUCTOBYE ribpuaHui niaxin. KopenauiiHuii aHanis BMSBUMB BUCOKMM
3B'A30K MiX iHBECTULISIMM B HAYKOBi LOCHIMKEHHS Ta A0CNIAHO-KOHCTPYKTOpPCbKi pobotn (HOOKP) i KinbkicTio
nateHTiB (r=0,82), wWo NiaTBEpAMIO BNIMB IHBECTULIM HA HAKOMMUYEHHS iHTENEeKTYaNnbHWUX aKTUBIB. BapTicTb OpeHpiB
NpOLEeMOHCTPYBana HanbinbLLy 3anexHicTb i3 BUpy4kot (r=0,96) Ta unctum npubytkomM (r=0,94). Haibinbwy BapTicTb
iHTenekTyanbHux akTuBiB y 2024 poui sussneHo y COFCO Group (15,6 minbapais ponapis CLUA), aki 3abe3neunnu
Bupy4yky B 130 ™minbsipais gonapis CLUA. B AsepbaiigxaHi komnaHia Azersun Holding BUKOpUCTOBYE BUTPATHUIA i
NOPiBHSANbHWUI METOAM, LLO 3yMOBNEHO 0OMEXEHUM MiXKHAapOAHWUM NAaTEHTHUM 3aXMCTOM i CTABKMM PO3BUTKOM PUHKY
NiLeH3yBaHHS. BUCHOBKM MiATBEPAWUAM KITHOUOBY POJb iHTENEKTYaNbHMUX aKTUBIB i BApTOCTi OpeHAiB y 3abe3neyeHHi
(iHaHCOBOI CTIMKOCTI arpapHOro cektopa

KntouoBi cnoBa: nateHTHWI nopTdenb; eKOHOMIYHI NpiopUTETH; AOXIAHMI METOL; BUTPATHUIA METOA; NOPiBHANbHUN
METOA,; arpapHuii CEKTop
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