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In the context of sustainable development in the modern
era, the directions of increasing production along the value-added
chain in the petrochemical industry of Azerbaijan are being
investigated. The role of the petrochemical complex in diversifying
Azerbaijan's economy is explained. The effectiveness of developing
the petrochemical industry along the value-added chain is
substantiated. The importance of creating and developing
competitive petrochemical enterprises based on oil and gas
processing is stated. The strategic role of petrochemical enterprises
in the country's non-oil and gas exports is noted. The possibilities of
creating new enterprises along the value-added chain of
petrochemical companies are being explored to improve the
country's economic structure and increase its export potential. The
prospects of creating small and medium-sized plastic processing
enterprises based on petrochemical semi-finished products in post-
conflict areas are being brought to attention. Proposals are made on
the directions of developing petrochemical enterprises in the
context of sustainable development.
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Introduction

The industrial sector is one of the essential components of the economy of any country. The
industrial sector is not only a guarantor of economic growth, but also plays an indispensable role
in creating new jobs, introducing technological innovations and increasing the country's
competitiveness in the international market. The development of industrial sectors in Azerbaijan is
of particularimportance, as it is a key factor in strengthening the country's economic independence

and accelerating its future development.

Azerbaijan has become a country with a rapidly developing national economy in the region
and the world. However, the level of strategic economic goals in our country, which already has a
modern economic development model and rich natural and economic potential, must be
significantly increased. In particular, expanding industrial potential and more effective use of
existing resources are among the priority issues (3liyev, S.T., 2017). Currently, Azerbaijan's main
sources of income are derived from the oil and gas industry; however, price fluctuations in this
sector and global energy market changes expose the country to economic risks. The development
of the industry aims to stimulate the growth of other areas, generate income for the country from
various sectors, and create conditions for economic diversification. The oil and gas industry is also
of greatimportance in terms of stimulating the development of the petrochemical industry because

crude oil and natural gas are the main raw materials of that industry.
Research Aim and Research Questions

The primary purpose of writing the article is to investigate and reveal the possibilities of
increasing production based on the added value chain in the petrochemical industry of Azerbaijan,
taking into account the criteria of sustainable development in the context of global challenges. In
recent years, the efficient use of resources, the formation of savings regimes and the increase in
processing capabilities based on high technologies have become relevant worldwide. The
development opportunities of the petrochemical industry based on oil and gas raw materials are
wide, and the identification of prospects for the added value chain and the implementation of
measures in this direction require systematic research. The proposals given in the article can be
used in the future to determine the development priorities of the petrochemical industry and create

a network of competitive, export-oriented enterprises.
Research Results

Direct export of oil as a raw material to world markets prevents oil-producing countries from
obtaining additional income, as it does not allow them to use the full potential of a valuable
resource. Therefore, it is more expedient to produce high-quality, competitive and new products
from oil and introduce them to global markets. Thus, the development of the petrochemical sector
is of strategic importance not only for the world's major oil producers, but also for Azerbaijan, which
has rich oil reserves. It is critical to develop this sector in accordance with modern requirements
and to approach it systematically (Stleymanov, Q.S., Tagiyev, V.Q., dliyeva, S.P., 2024). The
petrochemical industry is one of the heavy industries, with its primary purpose being to produce
synthetic products and materials derived from oil and natural gas. The products produced in this

sector are primarily used as raw materials or reagents in technologically closely related enterprises.
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They are also used as raw materials in various fields, such as the pharmaceutical industry, the
production of plastic and rubber products, agriculture, construction, and the production of
machinery and equipment. The primary production areas of this industry include enterprises that
process raw materials and facilities that produce petroleum products using synthetic materials
(3liyev, $.T., 2018). The main entities operating in the petrochemical industry are legal entities, their
associations and structural divisions, which also carry out the processes of transportation,
processing and storage of oil. These entities are participants in ecological and legal relations, since
their activities are in interaction with the environment. A characteristic feature of the petrochemical
industry, in comparison with other industries, is a high level of automation of labour and the
development of technologies, which is associated with the intensification of the use of products of

this industry in all sectors of the national economy (Baxtiyarova, A., 2023).

The creation of a value chain in the petrochemical industry is of utmost economic importance.
This process involves converting crude oil and gas into various chemical products, rather than
simply exporting them, and processing them in a way that ensures higher income and industrial
development. A value chain is the process of adding value to a product at each stage of its
production process, from raw materials to the final product. In the petrochemical industry, this is
achieved by converting crude oil and natural gas into a range of chemicals and industrial products.
Here, the creation of a value chain has a great impact on the country's industrial development,
economic diversification, and export potential. Strategic planning, application of technologies,
training of human resources, and access to international markets are key factors for successful

development in this field.

The value-added chain in the petrochemical industry consists of various stages, which can be
divided into the following stages: 1. The stage of raw material extraction based on oil and gas
extraction. At this stage, oil and gas deposits are identified through geological surveys, and drilling
and production operations are carried out. Crude oil and gas are extracted from the deposits and
sent to terminals or processing plants for primary processing. 2. The stage of primary processing is
based on the distillation process of oil and gas fractionation. At this stage, crude oil is transported
to processing plants via pipelines, tankers or railways, and crude oil is separated into fractions
(diesel, gasoline, fuel oil, kerosene, etc.). Methane, ethane, propane, butane and other components
are separated from natural gas. 3. The stage of production of basic petrochemical products such
as ethylene, propylene, benzene, toluene, etc. The stage of production of basic petrochemical
products occupies a strategic place in the value-added chain. At this stage, mainly oil and natural
gas are used as raw materials for the production of basic petrochemical products. These raw
materials extracted from oil and gas fields initially enter various types of processing plants and are
processed. The production of high-value chemicals from crude oil or gas determines the economic
efficiency and competitiveness of this sector. The products created at this stage lay the foundation
for creating even higher added value in the subsequent stages (production of intermediate and
final products). 4. The stage of production of intermediate and final products, which involves the
production of plastics, synthetic fibres, rubbers, fertilisers, paints, pharmaceutical components, etc.
This stage plays a crucial role in the production of more complex and valuable products utilising

various raw materials in the petrochemical industry. This stage itself consists of several main steps,
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and at each step the process of cleaning, recycling or changing the substances in its composition
is carried out, which includes: - purchase and primary processing of raw materials. At this stage, the
raw materials are distilled, that is, decomposed at high temperatures and divided into various
fractions. These fractions form the basis of various chemical substances and materials, cracking and
reforming processes. Cracking is the process of converting heavy fractions of oil into lighter and
more useful substances. For example, it is used to produce gasoline, diesel and other chemical
products. Reforming, as a process used to produce high-octane gasoline, changes the structures
of carbon-hydrogen compounds through polymerisation. Polymers (plastics, rubbers, etc.) are
produced from raw materials, and in this process, in particular, alkenes such as ethylene and
propylene are polymerised and converted into various polymers, which is an important stage for
the plastics industry; alkylation and isomerisation. In the alkylation process, new chemical
compounds are prepared by adding alkyl groups to alkenes. Isomerisation is the process of
changing the structure of substances and bringing them into different isomer forms for the
production of synthetic materials. The petrochemical industry mainly produces synthetic materials
(for example, synthetic fibres, plastics, and synthetic rubber). These materials are then used in
various industrial sectors for the preparation of user products. The semi-finished products and
polymers produced at this stage are converted into various final product forms. This can be
automotive parts, electrical equipment, materials for the textile industry, packaging materials, etc.;
Final product quality control and packaging. Final products are subjected to quality control and
inspection processes. This is essential to ensure the product is fit for its intended use and is

prepared for packaging, shipping, and sales.

Intermediates are products that are usually derived from basic petroleum fractions (gasoline,
diesel, etc.) or raw chemicals (ethylene, propylene, etc.). These products are further processed into
higher-value and widely used end products. For example, ethylene and propylene polymerise to
form plastics and other chemical materials. As a result, this stage is important for the recycling and
conversion of products produced in the petrochemical industry into higher-value products. This
has a significant economic impact on the processes and drives the development of the industry.
When obtaining intermediates, petrochemical enterprises primarily focus on producing olefins,
which are functionalized by removing hydrogen, aiming to create more reactive, unsaturated
molecules (Aliyev, S., Gulaliyev, M., Purhani, S., Mehdiyeva, G., & Mustafayev, E., 2024). In addition,
some of the low-value by-products produced in these facilities have the potential to add value to
the overall system in oil refining. For example, methane and hydrogen gases obtained in steam
cracking units are considered to have a higher value in oil refining. Methane can be used as a fuel
gas, and hydrogen as one of the raw materials for the production of clean fuels (Alxasli E.A., 2020).
5. The distribution and sales phase, which involves introducing products to domestic and foreign
markets (Aanes, LLL.T., 2015).

The distribution stage is crucial for delivering products produced in the petrochemical
industry to end-users. At this stage, the product is directed from the manufacturer to distributors or
trade networks, where the added value is based on several factors: transport-logistics - it is
important for the efficient and fast implementation of the distribution process, and for the timely

delivery of the product to the market, which requires the presence of quality transport and storage
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infrastructure; distribution networks - petrochemical products are introduced to the market through
distributors for use in various fields. A well-organised distribution network increases the market
share of the product and creates added value for the company. Logistics and distribution chain,
which involve delivering the product to different markets, adapting to regional market
requirements, and exporting to foreign markets, are key components of this stage. These facts are
important in creating added value because the correct delivery of the product increases customer
satisfaction and strengthens the company's market position. The sales stage encompasses the
process of presenting petrochemical products to end consumers or companies, where the added
value is based on several key factors. Introducing the product to the market, establishing the correct
sales channels, and effectively marketing and advertising the product all play a crucial role in
creating added value. Various trading networks and internet platforms are the main components
of this stage (Araes, C.I',, Aanes, LL.T., 2004); customer relations and services - good customer
service and after-sales services create added value. For example, technical support, warranties, and
quality assurance regarding the product increase customer satisfaction, which in turn enhances the
company's credibility and revenue. Personalised offers and technical support are particularly
important for most petrochemical products, as they cater to specific needs. At the sales stage, the
adaptation of these products to customers (for example, preparation according to individual
requirements or presentation of offers) creates added value; trade relations and marketing - the
activities of a strong sales team, advertising and offers tailored to market requirements also create
added value at the sales stage. At this stage, effective sales strategies provide a competitive
advantage in the market. In general, the distribution and sales stages serve to effectively distribute
the product in the chain from production to the market and increase its value. At these stages,
added value is created as a result of applying the right strategies, adapting the product to market
requirements, and establishing proper customer relationships. In general, at this stage, high-value

products are introduced to the world market, and their effective delivery to consumers is ensured.

Products produced at any stage of the value-added chain using more modern technologies
have a higher consumer value. They are considered more competitive in the market because they
create more added value than other manufacturers. In general, the competitive advantage of a
product is measured not by its cheapness, but by its consumer value. In this regard, the concept of
competitiveness is of particular importance when examining the value chain. As a result, the analysis
of competitiveness allows us to identify the factors that play a key role in the formation of consumer
value - that is, in the creation of added value (Meammadova, N.A., 2022). At each of the stages listed
above, the amount of added value increases, but at the final stages, for example, in the production
of polymers and high-tech chemical products, this value increases sharply. As can be seen, the
added value chain in the petrochemical industry begins with the extraction of raw materials and
ends with the preparation of high-tech products. At each stage of this chain, added value is created
through technology, efficiency and specialisation (Alguliyev, R.M., Aliyev A.G., Aliyev Sh.T.,
Shahverdiyeva R.O., 2014).

Strategic planning and investments can make this chain even more valuable and competitive.
In addition, centralising corporate governance, optimising costs, and implementing modern digital

tools create added value in the petrochemical industry, increasing the competitiveness of these
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industrial enterprises. The integration of oil refining and petrochemical industries into one centre
also opens up wide opportunities for creating added value. Proper planning of such integrated
facilities promises higher operating profitability. The formation of a consistent approach to growth
and strategic development, as well as the application of advanced practices in the operation,
maintenance, and supply chain, creates the basis for achieving business excellence. As a result,
spare parts managementis optimised, agile operations are ensured, human resource development
is supported, and the quality of technical service, proper allocation of resources, and economies of

scale are realised at a higher level (Alxasli E.A., 2023).

The development of the petrochemical industry along the value chain and the diversification
of production are important conditions, and this process requires the establishment of appropriate
infrastructure, the attraction and effective use of qualified personnel, as well as the wider
distribution of products in this field on the domestic market. To achieve these goals, it is necessary
to implement state support measures (Aanes, LLL.T. B, 2009). Value chain analysis is a crucial step in
the petrochemical industry for increasing production. This analysis serves as a strategic tool for
examining the economic activities of enterprises. Its main goal is to identify the most valuable
operations for enterprises and to identify areas that can be developed to gain a competitive
advantage. This analysis reveals the strengths or current weaknesses of the industry. If the
competitive struggle is carried out with a differentiation advantage, enterprises will try to operate
more efficiently than their competitors. If the enterprise competes with a cost advantage, then it has

the opportunity to make a profit by producing cheaper (Aiitxkarosa, I.O., Mataacos, O.10., 2022).

The assessment of the methodology for diversifying production in the petrochemical industry
should consider not only economic efficiency but also the potential for strengthening the
relationships between the system's elements. Such an approach can be useful for assessing the
effectiveness of creating or improving value chains at enterprises. During this assessment, the
efficiency of managing raw materials, production processes and sales stages should be taken into
account. Increasing the efficiency of the added value chain is crucial for enhancing production in
the petrochemical industry. When the value chain is functioning optimally, all the critical processes
are performed to provide customers with a highly competitive product or service. One of the
leading indicators assessing the efficiency of the value chain of a particular product is the possibility
of applying a competitive advantage. To analyse the efficiency of the product value chain, attention
should be paid to such issues as the individual links of the chain, the relationships between the links
and the position of participants (8hmadzads, E.N., 2024). In general, diversification of production
along the value chain in the petrochemical industry is necessary, which largely depends on the
amount of investment. In this area, it is crucial to establish an optimal capital structure and utilise
borrowed funds effectively (Aanes, LLL.T., 2020). The use of debt funds helps enterprises increase
the profitability of their own capital. As a result, multidimensional calculations based on these
indicators enable the creation of an optimal capital structure and maximisation of net profitability.
The role of investment policy for the effective management of existing fixed assets is significant.
This policy involves the process of repeated production with constant investments. Diversification
of production in the petrochemical industry should also be based on innovations (Piana V., Aliyev,
Sh.T., etc., 2009).

10
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To increase the competitiveness of this industry, which is one of the critical sectors of the
Azerbaijani economy, itis necessary to develop it using innovative methods. This approach can also
increase the production volume of enterprises, create new jobs, and stimulate the overall
development of the country's economy (Kepuman, A., 2024). Thus, increasing production along the
value chain in the petrochemical industry can be achieved in several directions. These directions
involve more efficient use of natural resources and making the product more valuable for the end
user, so let's explore their basics—introduction of new technologies and innovation. Introduction of
new technologies and innovation increases production efficiency (Aaves LLU.T., 2008). For example,
in terms of increasing production efficiency, highly effective catalysts, less energy-intensive
processes, and automated production lines can be utilised. The creation and application of new
materials, as well as the development of nanotechnology, can also create higher added value in

production processes.

The use of nanomaterials in various fields shapes the future of the petrochemical industry—
optimisation of the logistics chain. Proper management of resources at each stage of the logistics
chain, optimisation of transportation and improvement of warehouse systems lead to faster and
cheaper delivery of products to the market. The establishment of production and processing
facilities in some strategic regions increases the speed of production and benefits distributors from
proximity to the introduction of digitalisation. Since the petrochemical industry involves highly
complex technologies, it is crucial to implement preventive measures to ensure the safe operation
of this sector and prevent incidents that could pose a threat to human life. Minimising human

intervention plays a key role in the effective and safe management of such production processes.

Additionally, considering these requirements, the introduction and strengthening of digital
control mechanisms are of great importance. Digital technologies enable production optimisation
in the petrochemical industry (3lizads, M., 2024). Data analytics and artificial intelligence can be
applied to optimise production. With these technologies, production lines can be managed more
efficiently, quality control can be strengthened, and market trends can be analysed more
accurately. By connecting and real-time monitoring of all equipment and machines in the

production process, resources can be used more effectively (Aaves LLL.T., 2014).

Expanding the product range and creating special products. In addition to traditional
petrochemical products, focusing on the production of special-purpose chemicals, including
plastics, polymers, synthetic fibres, etc., can develop the added value chain. This will lead to an
increase in product quality and market demand. The ecological balance is maintained, and added
value is achieved by recycling chemical waste, utilising recycled materials, and implementing
environmentally friendly technologies. Expanding cooperation. The petrochemical industry can
develop new products and technologies by cooperating with innovative companies in other fields.
By establishing closer cooperation with suppliers and integrating them into production processes,
itis possible to obtain raw materials at a lower cost and with higher quality. Cooperation and mutual
exchange of experiences, benefiting from the expertise of other companies and experts in the field,
will strengthen each stage of the added value chain—human resources development. Training and
education of the workforce in accordance with the application of modern technologies is also

important for creating added value. Training of specialised personnel will increase the quality of
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production. Strengthening branding and market position. Increasing the value of a product is not
only about strengthening production, but also about strengthening marketing strategies. Creating
a strong brand image and effectively presenting the product’'s advantages can help it sell at a higher
price in the market. Each of these directions will help increase productivity and create new value
points at different stages of the value-added chain in the petrochemical industry. Developing
strategic approaches in each area will make the sector's future more competitive and sustainable.
On the other hand, favourable opportunities will be created for the establishment of small and
medium-sized enterprises based on petrochemical intermediates in post-conflict areas (Aanes,
L.T., Meaunkosa, A.A., 2022). Also, new potential will be formed in solving employment problems
in these areas (3liyev, S.T., 2020).

Conclusions

In general, the petrochemical industry is one of the main directions of economic development

for countries with oil and gas reserves:

— However, the direct export of crude oil and natural gas adds limited value to the local
economy. In this regard, the deep processing of oil and gas resources into high-value-added
products is of great importance in terms of economic diversification and sustainable

development.

— Increasing production along the value-added chain promotes technological development

and expands export potential.

— Increasing production along the value-added chain in this industry is of strategic importance
in terms of economic diversification, export expansion and ensuring technological

independence.

— To this end, technological innovations, investment promotion, personnel training and

sustainable development approaches should be implemented together;

— In particular, the promotion of deep processing of crude oil and gas, and the establishment
of local production of high-value-added products can create the basis for countries to rise to

a higher position in the global petrochemical value chain, etc.
References

Alguliyev, R. M., Aliyev, A. G., Aliyev, Sh. T., & Shahverdiyeva, R. O. (2014). Development of
information support systems for management of innovative structures. In Proceedings of the
8th IEEE International Conference on Application of Information and Communication
Technologies (AICT 2014) (pp. 378-382). IEEE.

Alxasli, E. A. (2023). Azerbaycanin neftayirma ve neft-kimya sanayelsrinin inteqrasiyasi lizre mixtalif
emal variantlarinin tedqiqi ve optimal istigamatin secilmasi [ABTopedepaT aucepTauii Ha

3406yTTA cTtyneHa PhD]. Baki.

Alxasli, E. A.(2020). Neft emali va neft-kimya zavodlarinin inteqrasiyasi: dovrin talabi, tetbig olunan
muasir haller. Azaerbaycan neft teserrtifati, 2020(1), 44-50.

Aliyev, S., Gulaliyev, M., Purhani, S., Mehdiyeva, G., & Mustafayev, E. (2024). Comparative

12

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



23

S@&D) FUTURITY <
CONFERENCE PAPER ?‘) pusLishinG 1]

assessment of energy security level: The case of the South Caucasus countries. International
Journal of Energy Economics and Policy, 14(1), 651-
662. https://doi.org/10.32479/ijeep.14984

Baxtiyarova, A. (2023). Neft-qaz xammalindan mahsuldar istifadenin tagkilinde neft-kimya emal
muassisalarinin strateji rolu. Geostrategiya, (06 [78]), 93-97.

9hmadzads, E. N. (2024). Mahsulun dayar va tedarlk zancirlarinin semaraliliyinin xarakteristikasi
[PDF]. https://timjurnal.az/uploads/2024/08/emin-ehmedzade-imeyl.pdf

dliyev, S. T.(2017). Sumgayit saharinin senaye potensialinin genislendirilmasi masslaleri. ipsk Yolu,
1,28-33.

dliyev, S. (2020). Qarabag ve Sergi Zangsazur iqgtisadi rayonlarinin yaradilmasinin strateji
aspektlari. Geostrategiya, (05/06 [59/60]), 67-72.

dliyev, S. T. (2018). Azarbaycan igisadiyyati. SDU-nun Redaksiya va nasr isleri sobasi.

dlizads, M. (2024). Regemsal transformasiyalar kontekstinda kimya ve neft-kimya kompleksinin
istehsal-ixrac potensialinin gticlendirilmasi istiqamatleri. Geostrategiya, (06 [84]), 213-217.

Mammadova, N. A. (2022). Dayar zancirinin genislendirilmasi kontekstinde Azerbaycan neft-kimya

sénayesinin dlinya bazarina inteqrasiyasinin rasional istigamatlari [AncepTauia PhD]. Baki.

Piana, V., & Aliyev, Sh. T. (2009). Innovative economic policies for climate change mitigation.

Economics Web Institute.

Suleymanov, Q. S., Tadiyev, V. Q., & 3liyeva, S. P. (2024). Azarbaycanin neft emali senayesinda
sahibkarligin inkisaf perspektivlari va igtisadi inkisafda rolu. Audit, 1(43), 88-97.

Araes, C.T., & Aamnes, L. T. (2004). [lpobaembl 1 nepcrneKkTnBbl TOProBO-3KOHOMUYECKNX CBA3EM

AsepbariaskaHa c Poccreri. SaMm.

Aitxkarosa, . O., & Mataacos, O. tO. (n.d.). DopMuposaHue Lenoykn A0BaBAEHHON CTOMMOCTU
HedTerasosom npoaykumn. Pazaen 3. DKOHOMUYecKkme HayKu, 169-

177. https://journal.omga.su/wp-content/files/37/22.pdf

Anves, L. T.(2014). MoaeanpoBaHne MHHOBaTM3aLMMN HALNOHAAbHON S3KOHOMUKM B COBPEMEHHbIX
ycaoBuax. HayyHoe obo3peHue, (06), 342-
346. http://www.sced.ru/ru/index.php?option=com_content&view=article&id=300:nauchn
oe-obozrenie-6-2014&catid=29:2010-02-08-07-22-37&ltemid=136&limitstart=9

Anves, L. T. (2008). [MpobreMbl opraHm3auymm 1 NepCrneKkTUBbl PasBUTUA OCObbIX IKOHOMNYECKMX

30H. Hayka.

Annes, . T. (2020). AkTyaAbHble BOMPOCH 3KOHOMMYecKoW besonacHocTu AsepbalipkaHa B
YCAOBMAX MaHAEMUM U nocTnaHaemun. Masectua HAHA. VHcTtutyT akoHomuku, (5), 5-

12. http://economics.com.az/images/fotos/xeberler_pdf/2020_5/1.Shafa.pdf

Annes, L. T. (2009). Ba>kHOCTb NPUMEHEHMNA HOBbIX S3KOHOMUYECKUX MHCTPYMEHTOB B SKOHOMUKE

AzepbanakaHa. HaynoHaAbHble MHTepech!: npuoputeTsl n besonacHocTs, 80-84.

Annes, LW. T. (2015). BHewHeskoHoMMYecKkaa mnoAnTuka AsepbavisakaHa. W3paTenbcTBO

13

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.32479/ijeep.14984
https://timjurnal.az/uploads/2024/08/emin-ehmedzade-imeyl.pdf
https://journal.omga.su/wp-content/files/37/22.pdf
http://www.sced.ru/ru/index.php?option=com_content&view=article&id=300:nauchnoe-obozrenie-6-2014&catid=29:2010-02-08-07-22-37&Itemid=136&limitstart=9
http://www.sced.ru/ru/index.php?option=com_content&view=article&id=300:nauchnoe-obozrenie-6-2014&catid=29:2010-02-08-07-22-37&Itemid=136&limitstart=9
http://economics.com.az/images/fotos/xeberler_pdf/2020_5/1.Shafa.pdf

&) FUTURITY &', Priveorivk
o &) Ja% " X
o—?‘) PUBLISHING 'l\"‘{;' :r:le‘::;lll‘c;ml Classic

CONFERENCE PAPER

CyMranTckoro rocysapCTBeHHOro YHMBEPCUTETA.

Annes, LU. T., & Meaunkosa, A. A. (2022). AkTyarbHble NPOBAEMbI 1 OBBEKTUBHbBIE PEAAUN MUPOBOTO
onbiTa B  BOCCTAHOBAEHUW  OCBODOMKAEHHbBIX OT  OKKynauumm  Tepputopuin. In X
MexxayHapoaHas Hay4HO-NpakTuyeckas KoHpepeHuus «PasButue Hayku v nNpakTuku B
rnobaabHO MeHALeMcA Mupe B ycAoBUAX puckos» (pp. 277-286).
Mockea. http://adm.nauka20-35.ru/Files/ArticleFiles/8f3daa80-dcee-4e22-98f2-
3ccd41631497.pdf

Kepuman, A. (2024). AxTyanbHble NpPOGAEMbl pPasBUTUA HePTEXUMUYECKUX MPEANPUATUN
AzepbanarkaHa B Lenoyke pobasaeHHon croumoctu. Scientific Collection «InterConf», (186),
12-19.

14

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


http://adm.nauka20-35.ru/Files/ArticleFiles/8f3daa80-dcee-4e22-98f2-3ccd41631497.pdf
http://adm.nauka20-35.ru/Files/ArticleFiles/8f3daa80-dcee-4e22-98f2-3ccd41631497.pdf

CONFERENCE PAPER

International Conference on Economic Sciences and Management in the Changing World 2025

Accepted: August 27, 2025 | Published: September 10, 2025 | Language: English

QU ) *EX o Pyl p Orlyk
%"" FUTURITY *5/' N InytZrnat"i:naICIassical
e PUBLISHING *;\éw{';* University

China’s Belt and Road Initiative: Opportunities and Challenges for

International Business

Munazza Jamshed Khan', Abdullah Ali Jameel Alabd Rahman? Jawad UL Hassan"

" School of Economics and

Management, North China
University of Water Resources
and Electric Power, China

2 School of Economics,
Management and Business
Administration, China
University of Geosciences,
Wuhan, China

" College of international
studies, Area studies,
Shenzhen University, China.

>4 Corresponding author: Jawad UL
Hassan

o0ee

This work is licensed under CC BY-NC-ND 4.0.
To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-
nd/4.0

The Belt and Road Initiative (BRI), launched by China in
2013, has emerged as a transformative framework for global
connectivity, trade, and investment. Designed to revitalise historical
trade routes and foster international cooperation, the BRI provides
vast opportunities for businesses through expanded market access,
large-scale infrastructure development, financial collaboration, and
technological innovation. At the same time, it presents significant
challenges, including geopolitical tensions, debt sustainability
issues, regulatory complexities, and environmental concerns. This
article examines both the opportunities and challenges of the BRI for
international business, emphasising the need for strategic foresight,
risk management, and sustainable practices. By adopting adaptive
approaches, businesses can leverage the benefits of the BRI while
mitigating its risks, thereby contributing to more balanced global
economic integration.
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Introduction

The introduction of this article begins by presenting the Belt and Road Initiative (BRI) as one of
the most remarkable and large-scale development projects of the modern era (Sarker, Hossin et al.
2018). It explains that the BRI was launched in 2013 under the leadership of Chinese President Xi
Jinping, and from the outset, it was envisioned not as a single project, but as a comprehensive
framework designed to enhance global connectivity. The initiative involves the development of new
trade routes, the construction of massive infrastructure projects, and the creation of economic
corridors that connect Asia, Europe, Africa, and even parts of Latin America (Chan 2018). By framing
the BRI as a revival of the ancient Silk Road on a modern scale, the introduction highlights its historical
significance while also underscoring its global ambitions. This contextual background helps the reader
understand that the BRI is not limited to China alone. Still, itis an international undertaking that directly

involves more than 140 countries and indirectly impacts the global economy as a whole.

Once the initiative is introduced, the focus shifts to explaining its importance for international
business. The introduction highlights that the BRI has profound implications for global commerce,
particularly in terms of reshaping trade patterns, investment opportunities, and cross-border
economic relationships (Khan, Congmei et al. 2024). By establishing new highways, ports, energy
pipelines, and railway systems, the BRI reduces transportation costs and makes international trade
more efficient. This benefits not only large multinational corporations but also smaller enterprises that
gain access to new markets (Fujita 1995). The initiative also fosters financial and technological
cooperation, enabling businesses from diverse regions to explore opportunities in sectors such as
construction, logistics, banking, telecommunications, and e-commerce. In this way, the introduction
makes it clear that the BRI is not merely a political or diplomatic project, but a development deeply
intertwined with the growth and operations of international businesses (Li, Van Assche et al. 2022). At
the same time, the introduction avoids presenting the BRI in an overly optimistic manner. Instead, it
establishes a balanced tone by acknowledging that, along with these opportunities, come significant
challenges. It briefly mentions some of the risks associated with the initiative, such as financial concerns
and geopolitical tensions. Financial risks often arise from the heavy borrowing required by many
developing countries to fund BRI projects, which can lead to debt dependency and economic
instability. Geopolitical challenges, on the other hand, stem from the suspicion and resistance
expressed by other global powers and regional actors who view the BRI as a tool for China to extend
its political influence (Ul Mansoor 2023). By including both positive and negative perspectives, the
introduction signals to the reader that the article will not be one-sided. Instead, it promises to deliver
a critical analysis that carefully weighs the benefits against the potential drawbacks. Finally, the
introduction ends with a clear statement of purpose. It informs the reader that the article aims to
explore the dual nature of the BRI for international businesses. On the one hand, it will highlight how
the initiative creates new trade opportunities, strengthens global connectivity, and promotes
cooperation across borders (Chang, lakovou et al. 2020). On the other hand, it will also examine the
complexities and difficulties that businesses may encounter, such as navigating unstable financial
conditions, managing regulatory differences across countries, and dealing with the political
sensitivities surrounding the initiative. This concluding statement of the introduction serves as a

roadmap for the rest of the paper, letting the reader know that the upcoming sections will
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systematically analyse both sides of the BRI's impact (Garlick 2019).

In essence, the introduction successfully frames the Belt and Road Initiative as a global project
of immense scale and consequence (Huang 2016). It sets the background by explaining what the
initiative is, highlighting its importance for international business, acknowledging both opportunities
and risks, and clearly outlining the purpose of the article. By doing so, it prepares the reader to engage
with a discussion that is not only descriptive but also critical, providing a balanced understanding of
how the BRI is shaping the landscape of international trade and business in the 21st century (Zongze
2019).

Opportunities for International Business
1. Expansion of Trade Routes and Market Access

One of the primary benefits of the BRI is the expansion of global trade routes. By revitalising the
ancient Silk Road through land and maritime corridors, businesses gain easier access to emerging
markets in Asia, Africa, and Eastern Europe. Improved transportation networks reduce logistical costs,
shorten delivery times, and expand market opportunities for multinational corporations and small

enterprises alike.
2. Infrastructure Development and Investment Opportunities

The BRI is heavily focused on large-scale infrastructure projects, such as roads, railways, ports,
and energy pipelines. These projects generate business opportunities not only for Chinese firms but
also for international construction companies, engineering consultancies, and logistics enterprises.
Additionally, improved infrastructure enhances the efficiency of supply chains, making international

trade more competitive and profitable.
3. Financial and Technological Cooperation

The initiative promotes financial cooperation through institutions such as the Asian Infrastructure
Investment Bank (AlIB) and the Silk Road Fund, which provide financing for cross-border projects. This
creates avenues for international businesses to access capital for expansion into new markets.
Furthermore, the digital dimension of the BRI, often referred to as the “Digital Silk Road,” encourages
collaboration in e-commerce, telecommunications, and technological innovation, thereby

accelerating digital globalisation.
4. Strengthening of Regional Integration

By encouraging closer economic ties among participating countries, the BRI promotes regional
integration and harmonisation of trade policies. This opens opportunities for international firms to
establish partnerships, joint ventures, and networks within diverse markets, increasing their global

competitiveness.
Challenges for International Business
1. Geopolitical Risks

While the BRI creates opportunities for economic cooperation, it also triggers geopolitical

concerns. Countries such as the United States, India, and members of the European Union have
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expressed scepticism about China’s strategic intentions, fearing potential debt dependency and
political influence. These geopolitical tensions may complicate the operations of businesses that seek

to engage in BRI-related projects.
2. Debt Sustainability and Financial Risks

Many BRI projects are financed through loans from Chinese banks, raising concerns about debt
sustainability in participating countries. Cases of debt distress in Sri Lanka, Pakistan, and some African
states highlight the risks of financial instability. For international businesses, such instability creates

uncertainty about long-term investments and the viability of projects.
3. Legal and Regulatory Complexities

The BRI spans multiple jurisdictions, each with its own legal frameworks, trade policies, and
regulatory standards. International firms face challenges in navigating complex legal systems,
ensuring compliance with local regulations, and managing risks of corruption or weak governance in

some partner countries.
4. Environmental and Social Concerns

Large-scale infrastructure projects often present significant environmental and social challenges,
including deforestation, displacement of local communities, and ecological degradation. International
businesses participating in BRI projects may encounter reputational risks if they are associated with
unsustainable practices, prompting the need for stronger corporate social responsibility (CSR)

measures.
5. Cultural and Linguistic Barriers

Operating across diverse cultural and linguistic landscapes poses challenges in negotiation,
project management, and cross-border collaboration. Miscommunication and lack of cultural
sensitivity may lead to conflicts or inefficiencies, requiring international businesses to invest in

intercultural competence.
Methodology

This study adopts a qualitative and exploratory research design to analyse the opportunities and
challenges posed by China’s Belt and Road Initiative (BRI) for international business. The methodology

is primarily based on secondary data collection, comparative analysis, and thematic evaluation.
1. Research Design

The research employs a descriptive and analytical approach. Instead of collecting primary data
through field surveys or experiments, the study relies on critical examination of existing literature,

policy documents, and case studies to provide insights into the implications of the BRI.
2. Data Collection
Data was gathered from diverse secondary sources, including:

e Academic literature published in peer-reviewed journals focusing on international business,
economics, and political science.
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e Official reports and white papers from Chinese government institutions, the Asian
Infrastructure Investment Bank (AIIB), the World Bank, and the International Monetary Fund
(IMF).

e Policy briefs and working papers from think tanks specialising in global trade and
development.

e News articles and industry reports provide updates on ongoing BRI projects and their
economic impact.

3. Analytical Framework

The collected data were examined using a thematic content analysis approach. Key themes were

identified and categorised under two broad dimensions:

e Opportunities (e.g., infrastructure development, trade expansion, financial cooperation,
regional integration).

e Challenges (e.g., geopolitical tensions, debt sustainability, regulatory barriers, environmental
and social risks).

This framework enabled a systematic comparison of the positive and negative impacts of the BRI

on international business across different regions.

Figure 1
Metodology
Research Design
Descriptive and
analytical approach
. J
( |
Data Collection
Academic literature,
official reports, policy
briefs, news articles
\\ J
, | \
Analytical Framework
Thematic content analysis
.
, ! \
Case Study Approach
Select countries such as
Pakistan, Sri Lanka, Africa
- J
Discussion

The Belt and Road Initiative represents a paradigm shift in global economic integration. For
international businesses, it presents a mix of opportunities and risks. Companies that strategically
engage with the BRI can benefit from expanded markets, improved infrastructure, and financial
support, positioning themselves at the forefront of global trade. However, success requires a careful
balancing of opportunities with potential risks, including political instability, financial liabilities, and

environmental responsibilities.
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To maximise benefits, businesses must adopt proactive strategies such as:

e Conducting comprehensive risk assessments before investment.

e Building partnerships with local stakeholders to ensure sustainable development.

e Strengthening compliance with international legal, ethical, and environmental standards.
e Leveraging technology and innovation to enhance efficiency and competitiveness.

Conclusion

China’s Belt and Road Initiative is a transformative force in the global economic landscape. By
promoting connectivity, trade, and investment, it offers unprecedented opportunities for international
businesses to expand their operations and strengthen cross-border partnerships. At the same time, it
poses complex challenges that demand cautious navigation and strategic foresight. The ultimate
impact of the BRI on international business will depend on how effectively stakeholders balance
economic ambitions with geopolitical realities, financial sustainability, and social responsibility. In this
context, the BRI can be viewed as both a catalyst for global economic growth and a test of international
cooperation in an era of shifting power dynamics. For international businesses, success lies in
adopting adaptive, responsible, and forward-looking strategies that align with the evolving contours
of the Belt and Road Initiative.
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This study critically examines the emergence of BRICS-led
financial institutions, notably the New Development Bank (NDB) and the
Contingent Reserve Arrangement (CRA), as a challenge to the Bretton
Woods institutions, which Western economic powers have long
dominated. Anchored in a Critical International Political Economy (IPE)
framework, the research explores how BRICS seeks to reshape global
financial governance by promoting a more multipolar and equitable world
order. This paper employs a qualitative research methodology, primarily
relying on secondary data sources, including policy documents, academic
literature, official declarations, and institutional reports. The study reveals
that while BRICS institutions are still developing in terms of scale and
operational capacity, they symbolise a paradigm shift in international
financial architecture, emphasising sovereignty, inclusivity, and alternative
development models. The findings suggest that the BRICS’ approach
constitutes both a critique of and a complement to the Bretton Woods
institutions, with long-term implications for the global economic power
balance.
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Introduction

In July 1944, representatives from 44 nations convened in Bretton Woods, New Hampshire, with a shared
vision of reconstructing a war-torn global economy. This historic gathering took place during the final stages of
the Second World War, at a time when large parts of Europe, Asia, and Africa were devastated and in urgent need
of economic recovery. The central focus of the conference was to design a framework that would reintegrate these
regions into the global economy and promote robust and sustained economic growth through deeper
international cooperation and trade liberalisation (Helleiner, 2014). Out of this landmark event emerged two
pivotal institutions: the International Monetary Fund (IMF) and the International Bank for Reconstruction and
Development (IBRD), which later became part of the World Bank Group. The IMF, officially established on 27
December 1945, was created to monitor global monetary cooperation and ensure financial stability, while the
IBRD was tasked with facilitating the reconstruction of war-affected regions and fostering development through
financial assistance (Eichengreen, 2019). To complement these efforts, a comprehensive framework for global
trade was developed through the General Agreement on Tariffs and Trade (GATT) in 1947, which laid down the
rules for international commerce for nearly half a century before evolving into the World Trade Organisation
(WTQO) in 1995 (WTO, 2024). These institutions and agreements collectively laid the groundwork for a system of
currency convertibility, open trade, and multilateral economic governance. The Bretton Woods system
significantly shaped the post-war global economy by advancing economic openness and promoting integration
among national economies. The outcomes were evident: between 1950 and 2000, the global economy expanded
at a pace substantially faster than in the first half of the 20th century, affirming the success of the vision set forth
at Bretton Woods (Kenen, 2020). This era highlighted the significant role that international institutions and

cooperation can play in promoting shared prosperity and peace.

Following the end of World War I, global economic recovery initiatives such as those established at the
Bretton Woods Conference in 1944 were primarily designed to benefit Western Europe and a few other
industrialised nations. Many other regions, especially in Africa, Asia, and parts of Latin America, did not
experience comparable economic revitalisation. This disparity was primarily due to the fact that much of the non-
Western world remained under colonial domination well into the mid-20th century. European colonial expansion,
which began in the 16th century, had by the 19th century absorbed vast territories across the Global South. These
colonial regimes not only extracted economic resources but also imposed Eurocentric values and institutions on
local cultures (Mazower, 2020). Although the formal colonial empires began to unravel in the wake of World War
|, driven by widespread independence movements, many newly sovereign nations found themselves excluded
from the immediate benefits of the international economic order established during that era. Institutions such as
the International Monetary Fund (IMF) and the World Bank were structured to support the recovery and
integration of Western economies. As a result, the post-war economic boom largely bypassed former colonies,
reinforcing a system in which the United States and its allies disproportionately shaped global economic policy.
This arrangement became known as the Bretton Woods system, characterised by Western dominance in decision-

making and a narrow prioritisation of Western economic interests (Helleiner, 2014).

It was in response to this perceived imbalance in global governance that the BRIC grouping comprising
Brazil, Russia, India, and China was initially formed. Emerging as a forum of leading developing economies, BRIC
held its first summit in 2009. The inclusion of South Africa in 2010 led to the formation of BRICS. Over time, this

bloc evolved as a counterweight to Western-led institutions such as the IMF, the World Bank, the G7, and even
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the United Nations Security Council (O'Neill, 2023). In 2024, the group expanded further, adding Egypt, Ethiopia,
Iran, and the United Arab Emirates. Though Argentina declined its invitation and Saudi Arabia had not confirmed
formal membership as of mid-2025, the newly expanded configuration is often referred to as "BRICS" (Zhao,
2024). At the 2024 Kazan Summit, hosted by Russia, BRICS reportedly explored further membership categories,
inviting countries such as Algeria, Kazakhstan, Nigeria, and Vietnam; however, the precise mechanisms of
integration remain unclear. From its inception, BRICS sought to coordinate economic and diplomatic strategies
among emerging powers and to promote alternatives to the Western-dominated financial order. Central goals
have included advancing multilateralism, reforming global governance institutions, rejecting non-UN sanctions,
and reducing reliance on the U.S. dollar in international trade (Naim, 2024). Yet, despite these shared objectives,
the group faces internal contradictions. BRICS members have varied political systems, economic structures, and
foreign policy priorities. Their differing responses to international conflicts such as the Russia-Ukraine war and the
Israel-Hamas conflict reflect these complexities. Nonetheless, a common commitment to accelerating economic

development and asserting greater agency in global affairs continues to unite the bloc.

A significant achievement of BRICS has been the establishment of the New Development Bank (NDB) in
2014. Designed to offer an alternative source of development financing, the NDB offers loans for infrastructure
and sustainable development projects in member states, including clean energy, transportation, and sanitation.
Since beginning operations in 2016, it has approved over USD 32 billion in funding across 96 projects. While
significant, this figure pales in comparison to the World Bank, which disbursed nearly USD 72.8 billion in fiscal
year 2023 alone (World Bank, 2024). Complementing the NDB, the Contingent Reserve Arrangement (CRA) was
launched to provide liquidity support during short-term balance of payment crises, serving as a financial safety
net for BRICS members. Both the NDB and CRA reflect BRICS' broader ambition to reshape global financial
architecture, especially by offering alternatives to what UN Secretary-General Anténio Guterres has described as
a system "created by rich countries to serve rich countries" (United Nations, 2023). While the future of BRICS
remains uncertain, its growing membership and assertiveness suggest that it may increasingly challenge the
influence of Western-dominated institutions. Some analysts argue that BRICS+ could significantly shift the
geopolitical balance, especially if plans to introduce a shared currency or new payment systems are implemented.
Others remain sceptical, noting that the group's internal diversity and geopolitical contradictions could hinder its
ability to form a cohesive alternative to the Bretton Woods order. Nevertheless, this research argues that the
expanding role of BRICS, posing a notable challenge to the Bretton Woods institutions, represents a broader
push by emerging economies to secure a more equitable and multipolar global order.

Theoretical Framework: Critical International Political Economy (IPE)

The global financial architecture, historically rooted in Western liberalism and dominance, is increasingly
being challenged by a coalition of emerging economies, collectively known as the BRICS: Brazil, Russia, India,
China, and South Africa. More than just a group of high-growth markets, BRICS has become a political bloc
advocating for a more equitable international order. Their efforts to reform global economic governance have
manifested institutionally in initiatives such as the New Development Bank (NDB) and the Contingent Reserve
Arrangement (CRA), both of which aim to serve as counterweights to the established Bretton Woods institutions,
namely the International Monetary Fund (IMF) and the World Bank. To adequately interrogate this transformation
in global governance, this research adopts a Critical International Political Economy (Critical IPE) framework.

Unlike orthodox approaches that often treat markets and institutions as neutral arbiters of economic efficiency,
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Critical IPE foregrounds the role of ideology, class structures, and historical power dynamics. It provides a lens
through which the contestation between BRICS and the Bretton Woods system can be interpreted not only as
institutional competition but also as ideological resistance to neoliberal hegemony. Critical IPE emerged as a
response to mainstream economic theories that marginalized the role of power, inequality, and historical context
in shaping economic outcomes. Drawing from Gramscian and neo-Marxist traditions, Critical IPE emphasises
three core dimensions: firstly, ideological hegemony, which argues that global institutions like the IMF and World
Bank are not ideologically neutral. They promote neoliberalism, prioritising market liberalisation, deregulation,
and fiscal austerity as a universal policy prescription, thereby institutionalising Western capitalist values in the
global South's economic governance (Zivkovi¢, 2024). Secondly, core-periphery reproduction, which argues that
financial and development aid mechanisms often reinforce asymmetrical relations between developed and
developing countries. Conditionalities imposed by the IMF and World Bank frequently require recipient nations
to implement structural adjustment programs that erode sovereignty and embed dependency on Western
financial markets. Lastly, agency in resistance whereby critical IPE recognises the capacity of non-Western actors
to resist and reshape global norms. Institutions like the NDB represent more than just financial alternatives; they
are both symbolic and practical manifestations of the global South's agency, pushing back against neoliberal
universality (Luo & Yang, 2021). Through this lens, BRICS emerges not merely as a coalition of economic powers
but as an ideological project seeking to reconstruct the rules of global capitalism.

The Bretton Woods Institutions as Agents of Neoliberal Hegemony

The International Monetary Fund (IMF) and World Bank, both established in the aftermath of World War I,
were initially conceived to foster economic stability and facilitate reconstruction across war-torn regions. Over
time, however, these institutions have evolved in both their functions and ideological alignments. From the late
twentieth century onward, particularly during the debt crises of the 1980s and 1990s, the IMF and World Bank
adopted a distinct neoliberal orientation. Their deployment of structural adjustment programs (SAPs) during this
period revealed the extent to which these global financial entities operated not only as technical mechanisms,
but also as vehicles for a particular economic orthodoxy that privileged market liberalisation over social equity.
One of the primary criticisms of the Bretton Woods institutions, from the lens of Critical International Political
Economy (IPE), centres on the erosion of national sovereignty through the enforcement of SAPs. These programs
typically mandated borrowing countries to implement a mix of austerity measures, deregulation, and
privatisation. While intended to restore macroeconomic balance and facilitate debt repayment, these
conditionalities frequently resulted in substantial harm to domestic economies, particularly among the working
class. Reduced public spending often translates into diminished access to healthcare, education, and welfare
services, contributing to increased poverty and long-term economic stagnation (Zivkovié, 2024). Consequently,
SAPs have been criticised not only for their economic ineffectiveness but also for exacerbating social inequality
and undermining democratic policy-making.

A second major critique lies in the unequal governance structure within the IMF and World Bank, which
continues to favour developed economies. Decision-making power in both institutions is allocated based on
financial contributions, granting disproportionate influence to wealthier countries. For instance, the United States
maintains veto power in the IMF by holding over 16% of voting rights, a threshold that no major policy decision
can surpass without American consent (Luo & Yang, 2021). This imbalance has hindered efforts to democratise

these institutions and continues to marginalise the voices and interests of developing nations. As a result, reform
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efforts have stalled, mainly, reinforcing a governance model that perpetuates the status quo. The third criticism
concerns the ideological entrenchment of neoliberalism within the operations of these institutions. Economic
liberalisation is often equated with modernisation and progress, sidelining alternative models of development
that may better suit local contexts. The IMF and World Bank tend to promote a one-size-fits-all approach that
privileges global market integration and downplays indigenous governance structures and economic strategies
(Wu, 2016). This ideological rigidity not only limits policy flexibility for borrowing nations but also suppresses the
development of diverse economic paradigms tailored to regional needs. In response to these critiques, the
emergence of the BRICS coalition signifies a deliberate effort to reimagine global financial governance.

The creation of the New Development Bank (NDB) and the Contingent Reserve Arrangement (CRA) reflects
the group's commitment to providing alternative financial institutions that are grounded in the principles of equity
and inclusivity. Unlike the IMF and World Bank, the NDB operates on a one-country-one-vote model, rejecting the
weighted voting systems that have historically favoured Western powers (Luo & Yang, 2021). This institutional
structure not only symbolises a move toward egalitarian governance but also enhances the legitimacy of the
BRICS institutions among Global South stakeholders. A notable distinction in BRICS financing mechanisms is the
absence of conditionalities commonly associated with Bretton Woods lending. The NDB and CRA offer sovereign-
friendly loans that preserve the policy autonomy of recipient countries. This model enables borrowing nations to
prioritise domestic development goals without external interference, addressing a long-standing grievance
among Global South countries that have been subjected to the intrusive demands of traditional financial
institutions (Zivkovi¢, 2024). Such an approach enables recipient states to maintain control over their economic

trajectories while accessing necessary development capital.

Another hallmark of BRICS initiatives is their emphasis on South-South cooperation. Projects funded by the
NDB tend to prioritise infrastructure, energy, and regional connectivity, sectors often overlooked by Bretton
Woods' institutions, which have traditionally focused on macroeconomic stabilisation and trade liberalisation
(Monyae & Matambo, 2021). This shift in focus reflects an understanding of the developmental needs of emerging
economies and a commitment to fostering economic integration within the Global South. Ideologically, BRICS
represents a pluralistic and multipolar alternative to the prevailing neoliberal order. The group actively promotes
diverse development models, cultural autonomy, and inclusive governance structures. These values are
embedded in the institutional design and strategic objectives of the BRICS framework, positioning it as a counter-
hegemonic force in global affairs (Mugarura, 2023). While some analysts argue that BRICS institutions may
eventually complement rather than supplant Bretton Woods bodies, their existence fundamentally challenges the
notion that Western-led financial institutions are the only viable model for global development (Pandit, 2019).
Summarily, the challenge posed by BRICS to the Bretton Woods institutions is far more profound than a rivalry
over financial flows or institutional influence. It represents a contest over the very ideology that underpins global
economic governance. Through the creation of parallel institutions rooted in equality, sovereignty, and cultural
pluralism, BRICS is reshaping the discourse on development finance. Although the future of these institutions

remains uncertain, their emergence marks a pivotal step toward a more inclusive and multipolar world order.
The Evolving Role of BRICS in a Shifting Global Order

As of January 1, 2024, the BRICS coalition, originally comprising Brazil, Russia, India, China, and later joined
by South Africa in 2010, has expanded to include five additional countries: Egypt, Iran, the United Arab Emirates
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(UAE), Ethiopia, and Saudi Arabia. While Saudi Arabia currently participates as an observer rather than a full
member, this expansion highlights the growing geopolitical significance of the group and its increasing appeal
to emerging economies seeking alternatives to Western-led institutions (Zhao, 2024). BRICS has steadily
positioned itself as a counterbalance to entities such as the International Monetary Fund (IMF) and the World
Bank, which are widely perceived to reflect Western priorities. The coalition now encompasses approximately
45% of the global population (roughly 3.5 billion people), covers a third of the world's landmass, and accounts
for 44% of global oil production. With a collective gross domestic product (GDP) nearing USD 29 trillion, BRICS
has overtaken the G7 in terms of purchasing power parity, indicating a dramatic shift in global economic influence
(Naim, 2024). Russian President Vladimir Putin has emphasised the rapid economic momentum within the BRICS
bloc, noting that its share of IMF quotas has surged from 8.4% in 2001 to 25.8% in 2022. During the same period,
the G7's quota dropped significantly, from 64.6% to 42.9%, further illustrating the global rebalancing of power
(IMF, 2023). BRICS has found a natural partner in the Shanghai Cooperation Organisation (SCO), with both
groupings sharing a common agenda to challenge what they see as a neo-colonial economic order dominated
by the United States and its allies. While SCO has geopolitical weight, BRICS adds financial and developmental
muscle. Together, they aim to create a more balanced global system, particularly through the process of de-
dollarisation, which involves gradually reducing dependency onthe U.S. dollar in trade and finance. Efforts toward
this de-dollarisation strategy are becoming increasingly evident. Russia, for instance, now conducts around 75%
of its foreign trade in currencies other than the U.S. dollar. Countries in Southeast Asia, including Malaysia,
Thailand, and Vietnam, are similarly exploring non-dollar trade arrangements. Notably, 60% of trade between
Russia and Vietnam is now conducted in alternative currencies. Thailand, in particular, is expected to gain BRICS
membership at the upcoming 2024 Kazan Summit in Russia (Repnikova & Chen, 2023).

The BRICS bloc has received expressions of interest from over 30 nations, including Mexico, Nigeria, and
Bangladesh, which see in the coalition a path to greater economic autonomy. BRICS has broadened its focus
beyond economic cooperation to include initiatives in science, health, technology, education, and cultural
diplomacy. Through deeper engagement in these areas, the group hopes to strengthen South-South
collaboration and foster collective development across the Global South (Zhao, 2024). Moreover, there is growing
sentiment within the bloc that the path to true economic sovereignty for developing nations lies in dismantling
the legacy structures of economic colonialism. One concrete step has been the gradual replacement of the U.S.
dollar in oil transactions with local or regional currencies, signalling a pushback against the longstanding
dominance of Western financial mechanisms. The expulsion of French influence from resource-rich West African
nations, such as Niger, which once supplied uranium to France at undervalued rates, also underscores a broader
decolonisation effort (United Nations, 2023). Despite its expanding influence and ambitious goals, BRICS still lacks
the institutional cohesion seen in more formal international organisations. The issue of internal governance and
structural formalisation is expected to be a central theme at the Kazan Summit. Under the Russian presidency, the
summit is reportedly expected to prioritise efforts to enhance institutional development within BRICS, potentially

transforming it into a more unified and strategically organised actor on the global stage (O'Neill, 2023).

The Institutional Genesis of the BRICS Bank: NDB and CRA

The institutional architecture of the BRICS Bank was established through a dual initiative: the formation of
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the New Development Bank (NDB) and the Contingent Reserve Arrangement (CRA). Together, these mechanisms
reflect a shared aspiration among BRICS countries to reshape global financial governance and reduce
dependence on the Bretton Woods institutions. The CRA functions as a pooled reserve fund of $100 billion,
designed to provide liquidity support during balance of payments crises among BRICS members. Contributions
to the CRA are asymmetrical: China provides the most significant share at $40 billion, followed by Brazil, India,
and Russia at $18 billion each, with South Africa contributing $10 billion. Itis structurally agreed that China's share
will not exceed 50% of the total fund. The purpose of the CRA is not to replace the IMF entirely but to serve as a
strategic buffer that ensures short-term stability during currency or liquidity shocks among member states (Luo &
Yang, 2021; Bond, 2019). However, compared to the IMF, which had expanded its lending capacity from $250
billion pre-2008 to over $1 trillion by 2014, the CRA remains limited in scale and scope (Pandit, 2019). Moreover,
some mechanisms within the CRA still require IMF participation, especially after 30% of a member’s quota is
drawn, thereby revealing continued entanglement with the existing global order (Bond, 2016).

In tandem with the CRA, the NDB was launched to finance large-scale infrastructure and sustainable
development projects in BRICS and other emerging economies. The founding members committed an initial
capital of $50 billion, with equal contributions of $10 billion per country. The bank’s governance structure,
comprising a Board of Governors and Executive Board, mirrors that of the World Bank. Still, with key reforms, all
five founding nations hold equal voting shares, regardless of GDP weight, which counters the disproportionate
influence wielded by developed nations in the Bretton Woods institutions (Luo & Yang, 2021; Aleksia & Bakhtiar,
2023). The rationale behind the NDB's creation lies in the chronic underfunding of infrastructure in developing
countries. Existing institutions, such as the World Bank, are seen as overly bureaucratic and slow in disbursing
funds. In contrast, the NDB is designed to be more responsive and to provide funding in local currencies, reducing
dependency on the U.S. dollar and mitigating exchange rate volatility (Gennari et al., 2024).

The dissatisfaction among BRICS members with the reform inertia of the IMF and World Bank was palpable
during the aftermath of the 2008 financial crisis. Repeated G20 summits, including the 2009 London and 2010
Seoul meetings, failed to implement agreed reforms regarding quota and voice adjustments. This stagnation led
to increasing frustration, especially from China and India, whose economic clout was not reflected in their voting
power at the IMF (Krasavina, 2019). This impasse culminated in the 2013 Durban Summit, where BRICS
announced their intention to create both the CRA and the NDB, formalising these plans at the 2014 Fortaleza
Summit. According to official statements and high-level BRICS diplomats, these institutions were conceptualised
not to abandon the Bretton Woods system but to create leverage for reform through competition (Suchodolski &
Demeulemeester, 2018). One of the distinguishing features of the BRICS financial architecture is the emphasis on
equality.

In contrast to the IMF and World Bank’s weighted voting systems, the NDB and CRA operate on principles
of equal shareholding and consensus-based decision-making. This structure reflects a deliberate attempt to avoid
the dominance of any single member, particularly China, and to maintain a more balanced distribution of power
(Luo & Yang, 2021). The Fortaleza Declaration explicitly acknowledged that while BRICS remains committed to
reforming Bretton Woods's institutions from within, the creation of the NDB and CRA serves as both a practical
alternative and a symbolic critique of the existing global financial architecture (Aleksia & Bakhtiar, 2023). In
essence, the establishment of the NDB and CRA by BRICS represents a two-pronged strategy: engaging with

traditional institutions while simultaneously building new ones to exert pressure for reform. Though these
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initiatives do not pose an existential threat to the IMF or World Bank, they reflect the shifting contours of global

financial governance, signalling a gradual move toward a more multipolar system (Mugarura, 2023).
BRICS Bank and Its Challenge to the Bretton Woods Institutions

The launch of the New Development Bank (NDB) in 2015 by the BRICS nations, Brazil, Russia, India, China,
and South Africa, signalled more than the creation of another multilateral financial institution. It marked a symbolic
and practical departure from the dominance of the Bretton Woods institutions, namely the International Monetary
Fund (IMF) and the World Bank. Frustrated by structural inequalities and Western-centric governance models, the
BRICS countries envisioned the NDB as a tool to reshape global financial governance. The formation of the New
Development Bank (NDB) represents a significant realignment in the global financial architecture. Emerging as a
counter-narrative to the long-standing influence of the Bretton Woods institutions, namely, the International
Monetary Fund (IMF) and the World Bank, the NDB positions itself as a proponent of a more inclusive and
equitable model of international development finance. This institution offers a distinct vision that champions
sovereign policy autonomy, regional ownership, and development tailored to local priorities (Brutsch & Papa,
2023). Unlike the IMF and World Bank, which have often attached stringent policy conditions to their financial
assistance, conditions criticised for fostering structural dependence and limiting domestic decision-making, the
NDB advances a development framework that respects the sovereignty of its members. It refrains from enforcing
neoliberal structural adjustment programs, which many countries in the Global South have found detrimental to
their economic and social well-being (Ramos & Adeoye, 2024). Instead, the NDB aligns itself with the aspirations
of these nations by offering financing with fewer political strings and by focusing on mutual respect and
cooperation. A defining feature of the NDB is its emphasis on infrastructure and sustainable development. This
focus addresses the acute developmental needs of emerging economies, where investments in energy systems,
transportation networks, and urban infrastructure are essential for long-term growth and resilience. By prioritising
strategic, long-horizon projects over short-term fiscal stabilisation, the bank offers a development model that
addresses structural challenges and builds capacity from the ground up (Zhao, 2024).

From a governance perspective, the NDB introduces a more egalitarian approach. Each founding BRICS
member, Brazil, Russia, India, China, and South Africa, holds equal voting power, in contrast to the weighted
voting mechanisms of the IMF and World Bank that disproportionately favour wealthier nations. This governance
model sends a strong signal to the Global South: it is possible to construct financial institutions that uphold
principles of fairness, equity, and shared leadership (Ghosh, 2023). Strategically, the NDB symbolises the broader
geopolitical objective of BRICS to foster a multipolar world order. The bank not only seeks to redistribute financial
influence but also to challenge the normative dominance of Western-dominated institutions. In doing so, it
provides an alternative avenue for countries seeking to diversify development partnerships and reduce
dependence on the U.S.-led financial system (Chin, 2023). Its growth also reflects a deepening commitment to
South-South cooperation and regional self-determination. However, the NDB's transformative promise faces
several hurdles. In operational terms, the bank still lags behind the IMF and World Bank in terms of capital
capacity, global reach, and institutional experience. With around $32 billion approved for projects since
inception, a modest figure compared to the World Bank’s lending of $72.8 billion in fiscal 2023 alone, its scale
remains limited (World Bank, 2024). The future efficacy of the NDB will hinge on its ability to expand its project
portfolio, strengthen its internal coordination, and adapt to the complex and evolving needs of its growing

membership.
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The New Development Bank (NDB) positions itself as an alternative to the Bretton Woods institutions by
promoting equality, sovereignty, and South-South solidarity. Unlike the IMF and World Bank, where developed
countries hold disproportionate voting power (Mao, 2024), the NDB grants equal rights to all founding members
and avoids attaching political conditions to its loans (Amaral et al., 2024). Its emphasis on infrastructure and
sustainable development, including renewable energy, transportation, water management, and digital
connectivity, addresses gaps often left by traditional lenders (Zhou & Biswas, 2023). Additionally, the NDB's use
of local currency lending reduces reliance on the U.S. dollar, limiting exposure to currency risks and supporting
broader de-dollarisation in global finance (Zhang, 2024). Collectively, these innovations provide Global South
countries with greater autonomy in shaping their development strategies. At the same time, the NDB reflects a
geopolitical shift as emerging economies assert themselves in global governance. It provides BRICS states and
their partners with financial alternatives that reinforce sovereignty and mutual respect, in contrast to the
conditionality-driven approach of the IMF and World Bank (Waisbich & Borges, 2019). However, the NDB's
influence remains constrained by its relatively small capital base, operational limitations, and internal asymmetries
among BRICS members (Tsaurai, 2023). With the IMF's trillion-dollar lending capacity and long-standing
institutional reach, the NDB currently functions as a complement rather than a replacement (Ye, 2018). Yet, by
introducing competition and offering an alternative development paradigm, the NDB exerts pressure on Western-
led institutions to adapt their practices to the needs of emerging economies.

The Rise of BRICS: A Counterweight to Western Hegemony

Since the early 2000s, the BRICS bloc, comprising Brazil, Russia, India, China, and South Africa, has evolved
into a formidable coalition representing over 40% of the world’s population and approximately a quarter of global
GDP. Despite their wide-ranging political systems and economic models, BRICS countries are united by a shared
dissatisfaction with the post-World War |l financial order, dominated by the Bretton Woods institutions,
particularly the International Monetary Fund (IMF) and the World Bank (WB). According to BRICS critics, these
institutions have consistently failed to adapt to the shifting global economic landscape and continue to entrench
systemic inequalities in global finance and governance structures (Zivkovi¢, 2024). In response, BRICS has
established alternative frameworks to contest Western dominance and advocate for a multipolar world. Central
among these initiatives are the New Development Bank (NDB), established to finance infrastructure and
sustainable development, and the Contingent Reserve Arrangement (CRA), which provides liquidity support to
members during balance-of-payments crises. These institutions are intended not merely as supplements but as
ideological and structural alternatives to the IMF and World Bank (Hofman & Srinivas, 2024). The evolving
landscape of global financial governance has witnessed the growing prominence of the BRICS countries as a
counterbalance to the longstanding dominance of the Bretton Woods institutions. Among the key issues raised
by the BRICS bloc is the question of institutional legitimacy and equitable representation. The International
Monetary Fund (IMF) and the World Bank, central pillars of the Bretton Woods system, continue to reflect the
power hierarchies of the post-World War Il era. Despite their economic ascendancy, emerging economies such
as China and India remain underrepresented. For instance, even after the delayed implementation of the 2010
IMF quota reforms in 2016, China holds less than 7% of the IMF voting power, compared to over 16% held by the
United States, which retains adequate veto power (Mangani, 2024). In stark contrast, the New Development Bank
(NDB) established by BRICS in 2015 adopts an egalitarian governance structure wherein each founding member
holds an equal 20% share of voting rights and capital (Zivkovi¢, 2024). This model stands in direct opposition to
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the weighted voting systems entrenched in the Bretton Woods institutions.

A critical point of divergence between BRICS-led institutions and the IMF/World Bank framework lies in the
imposition of conditionalities. Historically, the IMF and World Bank have attached stringent policy conditions to
their lending, often requiring austerity measures, deregulation, and structural reforms. These conditionalities,
especially prominent during the debt crises of the 1980s and 1990s, are widely criticised for infringing on national
sovereignty and deepening social inequalities. In response, BRICS established the NDB and the Contingent
Reserve Arrangement (CRA) with a commitment to sovereign-friendly financing. These mechanisms provide
financial assistance in a manner that respects domestic development priorities and avoids politically intrusive
conditions (Zivkovi¢, 2024). As a result, BRICS institutions have emerged as attractive alternatives for countries
seeking to maintain policy autonomy while addressing their financial needs. Beyond the institutional structures
and lending terms, the BRICS alliance represents an ideological and structural reorientation of the global financial
system. Rather than adhering to the neoliberal prescriptions typically associated with Bretton Woods institutions,
BRICS advocates for a multipolar financial order grounded in mutual respect, cultural pluralism, and inclusive
governance. This ideological divergence is operationalised through the NDB and CRA, which emphasise
sustainable development, South-South cooperation, and democratic decision-making (Mangani, 2024).
Furthermore, the expansion of BRICS to incorporate nations such as Egypt, Ethiopia, and Iran signifies a strategic
effort to broaden its global reach and amplify its collective bargaining power within existing international forums
(Kaushik et al., 2024). This expansion reflects the bloc's commitment to reshaping global economic governance
in a manner that accommodates diverse developmental paradigms.

The establishment of the NDB also offers a practical alternative to the World Bank in the realm of
development finance. While the World Bank has been a key actor in international development, it has increasingly
faced criticisms concerning inefficiencies, political interference, and a lack of contextual sensitivity. The NDB, in
contrast, seeks to operate with greater agility, particularly by financing large-scale infrastructure and sustainability
projects. A distinguishing feature of the NDB's operational model is its preference for disbursing loans in local
currencies, thereby minimising borrowers' exposure to foreign exchange volatility and reducing dependence on
the U.S. dollar (Hofman & Srinivas, 2024). This approach not only enhances financial sovereignty but also aligns

more closely with the development aspirations of recipient nations.

Furthermore, the NDB's commitment to equal voting rights reinforces its credibility among developing
countries, which often view the World Bank's governance as disproportionately favouring Western interests
(Perepelitsa, 2024). Monetary and currency reform constitute another critical arena in which BRICS is actively
challenging the Bretton Woods orthodoxy. The bloc's advocacy for de-dollarisation stems from concerns over the
strategic vulnerabilities associated with U.S. dollar dependence, including its use in imposing unilateral sanctions.
In response, BRICS countries have promoted initiatives to facilitate intra-group trade in national currencies and
have explored the creation of a common currency, informally referred to as "R5" (Rezbayev, 2024). Although
establishing such a currency remains a long-term goal, hindered by the absence of macroeconomic convergence
and institutional harmonisation, the political symbolism of these efforts is profound. By issuing bonds in local
currencies and utilising CRA liquidity through currency swaps, BRICS nations are laying the groundwork for a
multipolar monetary order that challenges the IMF's centrality in global liquidity management (Prorokovi¢, 2024).
These initiatives signal a broader aspiration to democratise the global financial system and diminish the

hegemonic role of the U.S. dollar. Collectively, the BRICS bloc's institutional innovations, normative challenges,
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and strategic expansions represent a multifaceted effort to transform global financial governance. While the
future impact of these initiatives remains contingent on political will, institutional coherence, and global economic
shifts, their significance as a counter-hegemonic force is undeniable. BRICS offers a vision of development that
prioritises equity, autonomy, and pluralism principles that resonate deeply across the Global South.

Conclusion

The evolution of BRICS as a coalition of emerging economies presents a profound challenge to the global
economic governance established by the Bretton Woods institutions. Through the creation of the New
Development Bank (NDB) and the Contingent Reserve Arrangement (CRA), BRICS has offered alternative
frameworks that confront the structural and ideological biases inherent in the International Monetary Fund (IMF)
and the World Bank. These BRICS-led institutions not only provide financial resources without the burden of
neoliberal conditionalities but also symbolise a shift toward a more multipolar and equitable global order. Using
the lens of Critical International Political Economy (IPE), this research has demonstrated how the BRICS acts not
merely as a financial counterweight but also as an ideological alternative to Western dominance. Critical IPE's
emphasis on the hegemony of neoliberalism, the reproduction of core-periphery relations, and the potential for
agency and resistance offers a robust framework for understanding the more profound implications of the BRICS
challenge. This challenge is rooted in a broader critique of the post-war economic order, one that has historically
marginalised the Global South through coercive lending practices, unequal governance structures, and a rigid
economic orthodoxy. Although the New Development Bank (NDB) and the Contingent Reserve Arrangement
(CRA) are still in the relatively early stages of institutional development, particularly when compared to the
decades-old Bretton Woods institutions, their emergence marks a critical inflexion point in the transformation of
global financial governance. The true significance of these BRICS-led institutions lies not necessarily in their
current financial size or global penetration, but rather in their explicit ambition to democratise international
finance and empower the voices of developing countries that the Western-centric economic order has long
marginalised. The NDB, in particular, represents a purposeful shift away from the conventional development
model historically championed by the International Monetary Fund (IMF) and the World Bank. Unlike these
institutions, which have often linked financial support to strict conditionalities such as austerity measures,
privatisation, and structural adjustment programs, the NDB prioritises national sovereignty and policy autonomy.
It seeks to support member states in implementing infrastructure and sustainable development projects that align

with their own strategic priorities rather than externally imposed economic orthodoxies.

Additionally, one of the NDB's most noteworthy innovations is its commitment to lending in local currencies.
This approach is not merely a financial mechanism; it carries profound symbolic and practical implications. By
reducing dependency on the U.S. dollar, the NDB helps borrowing countries mitigate exchange rate volatility and
external debt pressures, factors that have historically exacerbated economic vulnerability in the Global South. This
practice supports broader BRICS efforts toward "de-dollarisation," a deliberate strategy to reduce the dominance
of the U.S. dollar in international trade and finance and to enhance monetary sovereignty across emerging
economies. Furthermore, the governance model of the NDB, which is rooted in equal shareholding and
consensus-based decision-making among founding members, contrasts sharply with the weighted voting
systems of the IMF and World Bank. These Bretton Woods institutions have long been criticised for
disproportionately favouring the interests of advanced economies, particularly the United States, which retains

adequate veto power over key decisions.
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In contrast, the NDB's governance structure reflects a more egalitarian philosophy, signalling an ideological
commitment to fairness, mutual respect, and equitable representation in the global financial system. In this
broader context, BRICS institutions are not merely parallel financial entities; they serve as vehicles of resistance
and reform. They symbolise the desire of emerging powers to reclaim agency over their development pathways
and to challenge the hegemonic norms that have governed international finance since the mid-20th century.
Through the establishment of the NDB and CRA, BRICS countries are not only providing alternative sources of
funding but also promoting regional cooperation and development. Still, they are also crafting a counter-narrative
to the neoliberal consensus that has shaped global economic relations for decades. In essence, while their
financial reach remains limited compared to the IMF and World Bank, the NDB and CRA embody a new vision for
global finance, one that seeks to rebalance power, restore sovereignty, and foster a more inclusive and multipolar

international order.

Nevertheless, the BRICS faces internal contradictions, ranging from political heterogeneity and economic
asymmetries to limited institutional capacity, which may hinder its ability to supplant the IMF and World Bank fully.
Moreover, many BRICS members continue to engage with Bretton Woods institutions, suggesting a strategy of
reform from within rather than wholesale rejection. In this light, BRICS should be seen not as a revolutionary force
but as a reformist coalition that pressures the existing system to become more inclusive and representative.
Ultimately, the emergence of BRICS as a challenger to the Bretton Woods institutions reflects a pivotal moment
in the reconfiguration of global power. It embodies the aspirations of the Global South for a more just and
multipolar world, where development is guided by equity, sovereignty, and mutual respect rather than by external
dictates. Whether BRICS can sustain this momentum and institutionalise its vision remains to be seen. Still, its

impact on global discourse and its role as a catalyst for reform are already unmistakably clear.
References

Aleksia, C., & Bakhtiar, A. R. (2023). BRICS as new alternatives in reforming international financial
institutions and economic partnerships. Insignia: Journal of International
Relations. https://consensus.app/papers/brics-as-new-alternatives-in-reforming-international-
aleksia-bakhtiar/e30c7e95cf995037a8179d2c4472d0ad/

Amaral, A., Fernandes, D., & Muniz, J. (2024). Rethinking conditionality in international financial
institutions. https://consensus.app/papers/rethinking-conditionality-international-
financial/20cc4bdacb7757c9bb594206f24d3e3c/

Bond, P.(2016). BRICS banking and the debate over sub-imperialism. Third World Quarterly, 37(4), 611-
629. https://consensus.app/papers/brics-banking-and-the-debate-over-subimperialism-
bond/f2970df029b855919a473a24c15760c8/

Bond, P.(2019). BRICS banking and the demise of alternatives to the IMF and World Bank. In Governing
China in the 21st Century. https://consensus.app/papers/brics-banking-and-the-demise-of-
alternatives-to-the-imf-and-bond/7ec76ce19ca553568cc77edab6551305f/

Brutsch, C., & Papa, M. (2023). Contesting global financial governance: The BRICS and the New
Development Bank. Global Governance Journal, 29(1), 41-59.

32

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://consensus.app/papers/brics-as-new-alternatives-in-reforming-international-aleksia-bakhtiar/e30c7e95cf995037a8179d2c4472d0ad/
https://consensus.app/papers/brics-as-new-alternatives-in-reforming-international-aleksia-bakhtiar/e30c7e95cf995037a8179d2c4472d0ad/
https://consensus.app/papers/rethinking-conditionality-international-financial/20cc4bdacb7757c9bb594206f24d3e3c/
https://consensus.app/papers/rethinking-conditionality-international-financial/20cc4bdacb7757c9bb594206f24d3e3c/
https://consensus.app/papers/brics-banking-and-the-debate-over-subimperialism-bond/f2970df029b855919a473a24c15760c8/
https://consensus.app/papers/brics-banking-and-the-debate-over-subimperialism-bond/f2970df029b855919a473a24c15760c8/
https://consensus.app/papers/brics-banking-and-the-demise-of-alternatives-to-the-imf-and-bond/7ec76ce19ca553568cc77eda6551305f/
https://consensus.app/papers/brics-banking-and-the-demise-of-alternatives-to-the-imf-and-bond/7ec76ce19ca553568cc77eda6551305f/

&) FUTURITY &
CONFERENCE PAPER 7‘) puBLISHING S,

Chen, H., & Obasi, T. (2024). U.S. monetary diplomacy and global reactions to BRICS de-
dollarization. Global Finance Review, 22(1), 45-66. https://doi.org/10.1017/GFR.2024.002

Chin, G. T. (2023). Geopolitics and the making of the BRICS New Development Bank. Review of
International Political Economy, 30(2), 207-
230. https://doi.org/10.1080/09692290.2022.2126957

Eichengreen, B. (2019). Globalizing capital: A history of the international monetary system (3rd ed.).

Princeton University Press.

Gennari, A. M., Miglioli, A., & Lima Filho, P. A. (2024). Brazil and BRICS Plus in the new phase of
multipolar (de)globalisation. Revista Fim do Mundo. https://consensus.app/papers/brazil-and-
brics-plus-in-the-new-phase-of-multipolar-de-gennari-

miglioli/3a53a73fd33c56298d05e1cd86317f7e/

Ghosh, J. (2023). Rethinking development finance: Lessons from the BRICS New Development
Bank. Development and Change, 54(3), 487-505.

Hofman, B., & Srinivas, P. S. (2024). New Development Bank's role in the global financial
architecture. Global Policy.https://doi.org/10.1111/1758-5899.13389

International Monetary Fund. (2023).IMF annual report 2023: Steering through global
uncertainty.https://www.imf.org/external/pubs/ft/ar/2023/eng/

Kaushik, S., Mahipal, P., & Patel, M. K. (2024). BRICS expansion: Reshaping global economic
governance. ShodhKosh: Journal of Visual and Performing
Arts. https://doi.org/10.29121/shodhkosh.v5.i6.2024.3635

Kenen, P. B. (2020). The international economy. Cambridge University Press.

Kim, D., & Alvarado, J. (2024). Currency hegemonies: The dollar in global trade and the future of

monetary multipolarity. Journal of International Economics, 31(2), 101-125.

Krasavina, L. (2019). BRICS countries’ participation in the governance reform of the IMF and World
Bank. The World of New Economy. https://consensus.app/papers/brics-countries-participation-
in-the-governance-reform-of-krasavina/64989d2d227451028d6a56c2fe78f391/

Kuznetsova, M., & Wang, Y. (2025). BRICS currency cooperation and the geopolitical challenge to the
dollar. Strategic Studies Quarterly, 19(1), 34-58.

Lee, H., & Bukhari, R. (2025). Institutional reform in the face of monetary multipolarity: Implications for

Western-led financial governance. Comparative Global Policy Journal, 17(3), 77-99.

Luo, H., & Yang, L. (2021). Equality and equity in emerging multilateral financial institutions: The case
of the BRICS institutions. Global Policy. https://consensus.app/papers/equality-and-equity-in-
emerging-multilateral-financial-luo-yang/20c9409607c85dc58%eebd26bffddc51/

33

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1017/GFR.2024.002
https://doi.org/10.1080/09692290.2022.2126957
https://consensus.app/papers/brazil-and-brics-plus-in-the-new-phase-of-multipolar-de-gennari-miglioli/3a53a73fd33c56298d05e1cd86317f7e/
https://consensus.app/papers/brazil-and-brics-plus-in-the-new-phase-of-multipolar-de-gennari-miglioli/3a53a73fd33c56298d05e1cd86317f7e/
https://consensus.app/papers/brazil-and-brics-plus-in-the-new-phase-of-multipolar-de-gennari-miglioli/3a53a73fd33c56298d05e1cd86317f7e/
https://doi.org/10.1111/1758-5899.13389
https://www.imf.org/external/pubs/ft/ar/2023/eng/
https://doi.org/10.29121/shodhkosh.v5.i6.2024.3635
https://consensus.app/papers/brics-countries-participation-in-the-governance-reform-of-krasavina/64989d2d227451028d6a56c2fe78f39f/
https://consensus.app/papers/brics-countries-participation-in-the-governance-reform-of-krasavina/64989d2d227451028d6a56c2fe78f39f/
https://consensus.app/papers/equality-and-equity-in-emerging-multilateral-financial-luo-yang/20c9409607c85dc589eebd26bffddc51/
https://consensus.app/papers/equality-and-equity-in-emerging-multilateral-financial-luo-yang/20c9409607c85dc589eebd26bffddc51/

c» FUTURITY
CONFERENCE PAPER C) PUBLISHING (

Mangani, D. Y. (2024). BRICS as a catalyst for global governance transformation: Beyond Western
perceptions. MGIMO Review of International Relations. https://doi.org/10.24833/2071-8160-
2024-1-94-46-64

Mao, L. (2024). Global governance and the challenges of multilateral development
banks. https://consensus.app/papers/global-governance-challenges-multilateral-
development/98e84cc1689f51f79dbf1306e75e30a0/

Mavimbela, Z. (2025). Monetary convergence and the BRICS currency debate: Prospects and
limits. South-South Economic Perspectives, 14(1), 9-33.

Mazower, M. (2020). Governing the world: The history of an idea. Penguin Books.
Monyae, D., & Matambo, E. (2021). BRICS and FOCAC: Challenging or supplementing Bretton Woods
institutions?Springer.

Mugarura, N. (2023). The BRICS, World Bank, and IMF's quest to promote economic development in
countries. Bishop ~ Stuart  University ~ Journal =~ of  Development,  Education &
Technology. https://consensus.app/papers/brics-world-bank-and-imf-quest-to-promote-
economic-mugarura/e0bfa8ab699b52d9b985e38e4953990c/

Naim, M. (2024). The BRICS mirage: lllusion or realignment of power? Foreign Affairs, 103(1), 45-56.

Ojei, A., & Rao, V. (2024). Sanctions, sovereignty, and currency diversification: The global South’s push
for autonomy. Third World Finance, 13(4), 110-139.

O'Neill, J. (2023). BRICS and beyond: Reassessing global economic power. Oxford University Press.

Pandit, P. (2019). Delivering public goods and the changing financial architecture: Can BRICS meet
expectations? Third World Thematics, 4, 475-488. https://consensus.app/papers/delivering-'-
public-goods-"-and-the-changing-financial-pandit/75f6b0ca6c755233b296fa97d8d8c81/

Perepelitsa, M. (2024). Significance of BRICS financial institutions at the stage of an alternative monetary
system formation. Actual Problems of Russian Law. https://consensus.app/papers/significance-of-
brics-financial-institutions-at-the-stage-perepelitsa/1008032965af5eb88f3a45f37236c775/

Prorokovié¢, D. (2024). The role of BRICS in establishing the balance of power in international
relations. Srpska politicka misao. https://consensus.app/papers/the-role-of-brics-in-establishing-
the-balance-of-power-in-prorokovié¢/7a23ac4c786d58b8b9548f70ed4dac?07/

Ramos, T., & Adeoye, A. (2024). South-South cooperation in practice: NDB's infrastructure financing in
Africa. Third World Quarterly, 45(1), 133-151.

Repnikova, M., & Chen, K. A. (2023). Asymmetrical discursive competition: China-United States digital
diplomacy in Africa. International Communication
Gazette. https://doi.org/10.1177/17480485221139460

34

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.24833/2071-8160-2024-1-94-46-64
https://doi.org/10.24833/2071-8160-2024-1-94-46-64
https://consensus.app/papers/global-governance-challenges-multilateral-development/98e84cc1689f51f79dbf1306e75e30a0/
https://consensus.app/papers/global-governance-challenges-multilateral-development/98e84cc1689f51f79dbf1306e75e30a0/
https://consensus.app/papers/brics-world-bank-and-imf-quest-to-promote-economic-mugarura/e0bfa8ab699b52d9b985e38e4953990c/
https://consensus.app/papers/brics-world-bank-and-imf-quest-to-promote-economic-mugarura/e0bfa8ab699b52d9b985e38e4953990c/
https://consensus.app/papers/delivering-%E2%80%98-public-goods-%E2%80%99-and-the-changing-financial-pandit/75f6b0ca6c755233b296ffa97d8d8c81/
https://consensus.app/papers/delivering-%E2%80%98-public-goods-%E2%80%99-and-the-changing-financial-pandit/75f6b0ca6c755233b296ffa97d8d8c81/
https://consensus.app/papers/significance-of-brics-financial-institutions-at-the-stage-perepelitsa/1008032965af5eb88f3a45f37236c775/
https://consensus.app/papers/significance-of-brics-financial-institutions-at-the-stage-perepelitsa/1008032965af5eb88f3a45f37236c775/
https://consensus.app/papers/the-role-of-brics-in-establishing-the-balance-of-power-in-prorokovi%C4%87/7a23ac4c786d58b8b9548f70e4dac907/
https://consensus.app/papers/the-role-of-brics-in-establishing-the-balance-of-power-in-prorokovi%C4%87/7a23ac4c786d58b8b9548f70e4dac907/

@) FUTURITY s mivorvk
CONFERENCE PAPER 10 T s

Classi

cal

Rezbayev, V. M. (2024). Stages of BRICS formation: Mutually beneficial cooperation, New Development
Bank, own currency R5, BRICS Pay payment system. https://consensus.app/papers/stages-of-
brics-formation-mutually-beneficial-rezbayev/f7c248ed110457a092e02f42439744ad/

Singh, P., & Tavares, M. (2025). Dollar dominance and the long arc of de-dollarization: Global South
resistance and institutional inertia. Economic Diplomacy Quarterly, 28(2), 89-113.

Suchodolski, S., & Demeulemeester, J. (2018). The BRICS coming of age and the New Development
Bank. Global Policy. https://consensus.app/papers/the-brics-coming-of-age-and-the-new-
development-bank-suchodolski-demeulemeester/5ee43d546143584bafee115d8f62368a/

United Nations. (2023). Remarks by the Secretary-General at the UNGA High-Level Dialogue on
Financing for Development. https://www.un.org/press/en/2023/sgsm21999.doc.htm

World Bank. (2024). World Bank annual report 2023: Partnering for

impact.https://www.worldbank.org/en/about/annual-report

World  Economic Forum. (2024). The future of reserve currencies in a multipolar

world. https://www.weforum.org/reports/future-reserve-currencies-2024

World Trade Organization. (2024). The history of the
WTO.https://www.wto.org/english/thewto_e/history_e/history_e.htm

Zhang, Y. (2024). Local currency lending and de-dollarization in the New Development

Bank. https://consensus.app/papers/local-currency-lending-and-de-dollarization-new/

Zhao, M. (2024). BRICS expansion and the emerging global South alliance. Global Governance Review,
30(2), 115-132.

Zhao, M. (2024). Infrastructure, inclusion, and innovation: The NDB's challenge to Bretton Woods

orthodoxy. International Development Review, 39(2), 92-115.

Zivkovi¢, A. (2024). Financing of development projects by the Bretton Woods and BRICS
institutions. Limes-Plus.https://doi.org/10.69899/limes-plus-en-242001143

35

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://consensus.app/papers/stages-of-brics-formation-mutually-beneficial-rezbayev/f7c248ed110457a092e02f42439744ad/
https://consensus.app/papers/stages-of-brics-formation-mutually-beneficial-rezbayev/f7c248ed110457a092e02f42439744ad/
https://consensus.app/papers/the-brics-coming-of-age-and-the-new-development-bank-suchodolski-demeulemeester/5ee43d546143584bafee115d8f62368a/
https://consensus.app/papers/the-brics-coming-of-age-and-the-new-development-bank-suchodolski-demeulemeester/5ee43d546143584bafee115d8f62368a/
https://www.un.org/press/en/2023/sgsm21999.doc.htm
https://www.worldbank.org/en/about/annual-report
https://www.weforum.org/reports/future-reserve-currencies-2024
https://www.wto.org/english/thewto_e/history_e/history_e.htm
https://consensus.app/papers/local-currency-lending-and-de-dollarization-new/
https://doi.org/10.69899/limes-plus-en-242001143

CONFERENCE PAPER

International Conference on Economic Sciences and Management in the Changing World 2025

Accepted: September 4,, 2025 | Published: September 29, 2025 | Language: English

QU ) *EX o Pyl p Orlyk
%"" FUTURITY *5/' N InytZrnat"i:naICIassical
e PUBLISHING *;\éw{';* University

Current Problems of Regulation of Financial Mechanisms in

Azerbaijan Technoparks

Hamid Huseynzade'

"' Doctorial student of the Sumgayit
State University, Republic of Azerbaijan

p=¢ Corresponding author:
hemid.huseynzada@bk.ru.

o 0¢o

This work is licensed under CC BY-NC-ND 4.0.
To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-
nd/4.0

The article examines the current challenges of regulating
financial mechanisms in Azerbaijani technoparks. The problems of
forming and developing technoparks are explained. The strategic
role of financial mechanisms in strengthening the activities of
technoparks is substantiated. The problems of attracting financial
resources in the transfer of technologies and expanding production
infrastructure are analysed. The issues of adapting the financial
mechanisms of economic entities to the requirements of the modern
era are considered. The processes of creating and developing
technoparks in Azerbaijan are analysed. The role of state support
mechanisms in the activities of technoparks is given. The problems
of facilitating access to financial resources for residents registered in
technoparks are brought to attention. The importance of applying
various financial mechanisms and tools is stated. The decisive role of
financial mechanisms in implementing innovation and investment
projects by  technopark  residents is  substantiated.
Recommendations are being developed and proposals are being
made to strengthen the financial mechanisms of technoparks in
Azerbaijan in the near future.

Azerbaijan, technoparks, finance, financial
mechanisms, financial instruments, investments, financial
problems of technoparks.

How to cite: Huseynzade, H. (2025). Current problems of the regulation of financial
mechanisms in Azerbaijan technoparks. International Conference on Economic Sciences and
Management in the Changing World 2025, (pp. 36-48). Futurity Research Publishing.
https://doi.org/10.5281/zenodo.17235453

36

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:hemid.huseynzada@bk.ru

@D FUTURITY iz prporyk
CONFERENCE PAPER &) FUTURITY \/3 .

al Classic

Introduction

In the context of global economic threats, the problems of attracting financial
resources attract attention due to its considerable relevance. The consequences of the
negative impact of the global financial crisis, which began in late 2008, have relatively
weakened and complicated the movement of financial resources. In particular, the
processes of attracting foreign investments and the issues of finding international financial
donors have become more complex, with additional barriers. Therefore, the issues of
accelerating economic development processes, attracting new economic mechanisms,
and forming and regulating financial mechanisms for organising new economic tools and
institutions have become decisive factors. The Azerbaijani economy has been undergoing
considerable diversification processes in recent years. Thus, measures to diversify various
sectors of the national economy have been implemented across all regions of the country,
including central cities. The problems of forming and regulating financial mechanisms are
also quite characteristic and essential for technoparks, which have begun to be intensively
formed and developed in our country in recent years. It is therefore necessary to identify

more efficient ways and prepare mechanisms for their solution.

In modern times, technological competition has entered a new stage due to the
widespread use of the technopark institute in the USA and China. Currently, in many
developing countries, including post-socialist and post-Soviet republics, the process of
establishing a network of technoparks and enhancing the financing mechanisms for
activities in this area is underway. Azerbaijan is no exception in this regard, since, as we
have noted in our country, the processes of creating technoparks have already begun. The
first technopark in the country is located in the Sumgayit industrial centre, and a strong
potential for producing competitive industrial products in the field of electric power has
been established. Thanks to the electric cables and electrical equipment and products of
various sizes and powers produced here, the material and technical base of our country's
energy sector has been updated in recent years, open power lines have been replaced
with insulated power lines and upgraded underground. The products produced have not
only met the demand in the local market but also formed export potential. Currently, the
main goal and task is to master sustainable export markets and ensure access to global
markets. The formation of sustainable and robust financial mechanisms is a crucial

condition for all these processes.

In technoparks, intellectual resources and investors can combine their shared
interests more quickly, making it possible to produce competitive technologies and
science-intensive products. According to Academician A. Pashayev and Professor H.
Mammadov: “Since the technopark is a relatively young, dynamically evolving, complex

structure, it has a fairly variable concept. Even though technopark structures have been
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transformed many times under the influence of changes in the economy and scientific and
technological progress over the years of their existence, the system has been able to
preserve its basic principles: the formation of an innovative entrepreneur with high
characteristics; commercialization of high technologies based on competitive products
and intellectual property” (Pasayev, A.M., Memmadov, H.3., 2012).

Research Aim and Research Questions.

The primary purpose of writing this article is to justify the development and
application of more efficient financial mechanisms for the growth and development of
technoparks in the context of global challenges. In the new environment, there are serious
problems in attracting financial and investment resources. Risks have increased, and
residents of Technopark need more accessible financial and credit resources. Financing
long-term innovation and investment projects faces serious challenges. Therefore, it is
necessary to develop more attractive financial mechanisms and tools. The proposals and
recommendations presented in the article have potential for enhancing the efficient

development of financial mechanisms for newly established technoparks in Azerbaijan.

Research Results.

The processes of creating technoparks in Azerbaijan are gradually gaining
momentum. In this regard, the issues of organising and developing the essential
mechanisms of the technopark institute in accordance with the world's best practices are
one of the key conditions. Technoparks are complex institutions, with a structure that is
quite extensive. Thus, in addition to management units, this structure also includes more
innovation-oriented institutions, such as innovation-technological centres, incubator-
business centres, and institutions that provide advisory services (Alguliyev, R.M., Aliyev,
A.G., Aliyev, Sh.T., Shahverdiyeva, R.O., 2014). On the other hand, itis of greatimportance
to organise financial support for various activities required in the organisation of
technoparks at a high level and to ensure that these mechanisms are effective. That is, it is
essential to provide financial support and invite investment banks and venture funds to
these processes. Unfortunately, such financial institutions and entities are currently
nonexistent in our country. Therefore, the problems and mechanisms of financial support
for technoparks, which aim to fulfil essential functions such as developing, preparing, and
applying innovations, must be resolved at the highest level (Piana V., Aliyev, Sh.T., et al.,
2009).

There should be mechanisms for high-level organisation of relations between

customers and manufacturers of innovative products, as well as the creation of a favourable

38

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



07 FUTURITY \\ PylypOIYk
CONFERENCE PAPER ) CuTunTy 3 S

al Classic

operating environment for entrepreneurs. This includes the development of innovative
entrepreneurship, with measures related to the transfer and adoption of high technologies,
and financial support for these initiatives. The strategic tasks facing the first technopark
established in our country, Sumgayit Technology Park, enable the diversification of our
economy and the expansion of its structure. Among these tasks, the creation of a high-tech
technopark in the region that produces strong and competitive industrial products, as well
as the organisation of production areas consisting of innovations and based on high
technologies, and the increase of the capabilities of non-oil sectors in general, including
export potential, stand out the most (Aanee LLU.T., 2014). However, for this purpose, the
funds received only from limited sources or directed through the state investment program
are not at the required level, and resources, financial resources and investments are
required for the transfer of new technologies, as well as the development and application
of new ideas, including the acceleration and expansion of foreign investment attraction. If
the problems of attracting foreign investment and significant capital are solved, then it will
be possible to expand relations with world-class companies and firms. Along with
increasing the volume of production, the potential for mastering export markets will also
increase, that is, residents operating in the technoparks of our country will have the
opportunity to enter foreign markets more actively (Aanes, LLU.T., 2015).

For this, attracting additional financial resources and investments acts as one of the
main conditions. Taking into account these factors, strategic roadmaps, as well as other
essential documents, state programs, and a complex of measures, have allocated a place
for solving the financial problems of technoparks, and work on this can be considered at
the initial stage in our country. Considering that the country's commercial banks are still
not sufficiently active in directing preferential financial resources to lending to the real
economy, this issue remains a constant topic of discussion. Thus, funds invested in the real
sector do not bring income in a short time, and it is necessary to wait several years for this,
which is why commercial banks prefer consumer loans. However, the development and
implementation of a robust financial support mechanism for the technopark institution,
which has the potential to make a significant contribution to ensuring the country's
sustainable economic development, is a crucial issue.

It should be noted that the issues of developing an information society in our country
are directly related to the priorities of technological and intellectual development, as well
as the acceleration of digital technology applications. To address these strategic tasks,
further efforts are required, and effective measures must be implemented to optimise the
utilisation of society's existing intellectual potential. It is true that in our country, there is a
great interest in high technologies and ICT services. Access to the Internet and its use are
becoming widespread. However, there is a special need to strengthen activities in the

direction of expanding the economy through the efficient use of information resources.

39

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



07 FUTURITY \\ PylypOIYk
CONFERENCE PAPER ) CuTunTy 3 S

al Classic

Technoparks are primarily established in our country for the purpose of developing,
mastering, and applying innovative products (Aanes, LLL.T., 2008). A significant part of the
established enterprises and registered residents were able to provide for their activities
thanks to the funds attracted by local investors, including through the use of specialised
financial funds. To organise targeted investments that can significantly differ, more work
should be done in technoparks, presentations of business-investment and innovation
projects should be held, and measures should be taken to actively invite potential foreign
investors to these areas (Araes, C.I"., Aauves, LLL.T., 2004).

In general, to strengthen the business environment and diversify financial sources,
motivational measures should be implemented in technoparks. For example, specific
results can be achieved by implementing measures to strengthen the processes of
developing high technologies and innovations, attracting intellectual resources in this area
to technoparks and directing the attention of potential investors to future profitable
activities, that is, by creating technological business incubators. In connection with the
expansion of innovation activities, the development and application of innovations
undoubtedly require more financial resources, and the need to model financial
mechanisms arose from this. The financial problem remains relevant at all times. As we
mentioned earlier, the relevance of this issue is currently relatively high. Therefore,
diversification and development of financial sources are essential conditions. Despite the
existence of a legislative framework for the operation of financial-industrial groups in our
country, it is challenging to register the activities of such financial institutions. On the other
hand, if we consider that the development processes of specialised financial funds and
investment companies are not sufficiently characteristic for our country, and problems
persist in these areas. Technoparks have not yet been able to develop and apply more
productive mechanisms in the development of innovation infrastructure in our country
(Aanes, LLL.T., 2009).

One of the directions for accelerating the development of technoparks and modelling
financial mechanisms is the purposeful allocation of grants for high technologies and
innovations, as well as holding grant competitions. Unfortunately, this mechanism is also
poorly used in our country. Grant scientific competitions held by the Science Development
Foundation under the President of the Republic of Azerbaijan, as well as other competitions
that include innovations, are not accessible to a wide range of researchers, and grants are
mainly awarded to specialised scientific research institutions. It is challenging to identify
and establish the connection between the grant competitions held over the past five years
and the innovation of our country's economy, particularly in relation to the projects
implemented in technoparks, the scientific outcomes of these competitions, and the

practical application processes.

It is no coincidence that many researchers specifically mention the lack of financial
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resources as one of the reasons that slows down the development of innovations and the
purchase of innovative products (Tagiyev, A.H., 2018). On the other hand, strengthening
the innovation economy through tax breaks and incentives is a characteristic feature of
technoparks (Musayev, A.F., 2014). In world practice, two sources of finance stand out as
the primary sources of funding for the organisation of the most technologically advanced
technoparks in leading and powerful countries worldwide: state-directed investments and
funds from private investment companies. In addition, most of the privileges applied in the
areas of activity with the status of special economic zones are also applied in technoparks,
thus reducing the access of residents to financial resources and creating conditions and
stimulating them to reinvest their income and funds in development directions such as

reinvestment for a specific period of time (3liyev, $.T., 2012).

The processes of creating technoparks in our country have also begun, as noted, and
the financial mechanisms outlined above have been kept in the spotlight. Our first
technopark is already operational, so the Sumgait Technologies Park, which has been in
operation since 2009, has gone down in history as the country's first technopark. A strong
material and technical base, as well as a production infrastructure, have been established
in this technopark for the purpose of organising innovative development. The financial
resources and capital investments directed by the state have played a significant role in
creating such conditions. At the same time, on the other hand, stimulating privileges have
also been determined to attract the financial resources of private sector entities to the

development of technoparks and the expansion of their network.

Acceleration of the development of individual sectors of the national economy,
especially science and technology-intensive sectors of the economy, requires the
organisation of areas of activity that combine multifunctional economic and organisational
mechanisms (Megits, N., Aliyev, S., Pustovhar, S., Bielialov, T., & Prokopenko, O., 2022). Of
course, we have already noted that one of the mechanisms and forms of activity used in
countries that have achieved greater economic breakthroughs and progress is the
establishment of technoparks. There is experience in actively using technoparks in various
forms in countries around the world. For example, in the USA, technoparks are actively
utilised in the most complex areas of the economy and in the organisation of activities with
a high scientific and technological intensity. In technoparks, a complex organisation of the
processes involved in the development, preparation, and application of modern

technologies with high scientific and capital intensity is carried out.

Additionally, various conditions exist for the development and implementation of
modern technologies in technoparks. In the USA, 20% of the world's computing equipment
and computer production is organised in the “Silicon Valley” technopark, established in

1983 at Stanford University in Boston, California. In addition, the concentration of creative
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people, researchers, inventors, and designers in one place-technoparks —and the solution
of financial problems related to technology development ultimately create conditions for
achieving high results. Based on these, the production of more competitive and science-
intensive export products increases, new sources of growth are formed in the country's
economy, and the export potential increases significantly (Rodriguez-Pose, A., Hardy, D.,
2014).

The processes of training highly qualified personnel and specialists in technoparks
are more intensive, and the potential for studying the problems of the areas of activity
selected as strategic directions, conducting research, and creating new competitiveness in
accordance with market requirements is relatively high. In addition, the potential for
complex organisation and development of areas of activity in technoparks enables the
improvement and diversification of production structures (Yim, D.S., 2009). In world
practice, technoparks have proven themselves as a field of activity that is also evaluated as
quite productive in terms of the maximum efficient organisation of production processes.
Here, there are favourable conditions for a more creative and productive organisation of
production processes, which increases the motivation of top management, facilitates the
modelling of production areas, and ensures the efficient use of raw materials and
resources. Thus, the production links operating in technoparks have sufficiently mutually
integrative features and functions. Technoparks are productive economic activity spaces
operating based on economic and financial functions with favourable mechanisms,
including financial mechanisms, from the point of view of organising the use of scientific
and technical potential, and the adequate consideration and implementation of complex
measures necessary for the application of modern technologies to production in this area
(Aaves LLLT., 2008).

On the other hand, technoparks are of great importance in terms of introducing new
technologies into the country's national economy, accelerating the attraction of non-oil
investments, strengthening the potential of the non-oil sector, activating measures to
modernize various sectors of the economy, especially the industrial sector, increasing the
competitiveness of industrial enterprises, and intensifying the organization of science and
innovation-intensive sectors of the economy. In general, technoparks are multifunctional
territories where the interaction of science, production, finance, investment organisations,
and service structures is concentrated, and they have the opportunity to operate and create
new jobs effectively. These institutions have favourable conditions for organising
production areas, applying scientific developments and inventions to production
processes, strengthening the activities of small and medium-sized businesses, and
effectively using human capital (3liyev, S.T., 2018). As we mentioned earlier, the first
technopark of our country is Sumgayit Technology Park. This park was put into operation

in 2009, where the production of competitive industrial products was organised and

42

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



07 FUTURITY \\ PylypOIYk
CONFERENCE PAPER ) CuTunTy 3 S

al Classic

various production areas were created. The equipment and technologies put into
operation in the park are mainly from developed countries. As we mentioned earlier, based
on global experience, industrial parks can offer significant benefits through multifunctional
economic mechanisms, contributing to the development of non-oil sectors in our country.
According to Professor I.H. Aliyev, to achieve the development of non-oil industry,
modernization of the economy, formation of an innovative and knowledge-intensive
economy, expansion of competitive industrial production based on high technologies, the
implementation of necessary measures should be ensured for the creation of industrial
parks and complexes, and the creation of special economic zones, which are an essential
part of industrial policy (Aliyev, I.H., 2014). In addition, the development of industrial parks
based on high technologies is of great importance in implementing innovative projects
and accelerating the innovation of the national economy. For these processes, along with
targeted capital investment and allocation of financial resources by the state, measures
should be considered to attract financial resources from the private sector, as well as

investments by foreign investors (Aanes, LL.T., 2020).

Providing reliable financial mechanisms for investment and innovation projects
accelerates innovative development, and industrial parks are considered beautiful forms
of activity in terms of these factors (Liu, S., Liu, C., 2010). Thus, most countries of the world
have given a serious impetus to the innovation processes of their national economies by
creating and developing a network of technoparks. At the same time, technoparks are also
within the circle of potential investors as an effective location for attracting investment and
financial resources. Therefore, the mechanisms for supporting the development processes
of technoparks by the state should be further strengthened, and the issues of their long-
term financial provision should be resolved reliably. In return for all this, the role and place
of technoparks in the innovative development of the economy should be clearly defined,
and necessary measures should be taken for the effective organisation of this function
(BuabamHa, O.B., 2008). In practical activities, the issue of enriching technopark
mechanisms with the most productive components attracts attention as a necessity. Taking
this factor into account and providing financial mechanisms, technoparks are distinguished

by greater flexibility and productivity.

A group of Azerbaijani researchers has drawn attention to the advantages of the
technopark institute in the innovation of the national economy, in the processes of
disseminating and applying innovations, and in the development of innovation strategies
for enterprises. Technoparks, with their essential functions, can provide greater efficiency
compared to other mechanisms of economic activity. The primary goal of creating
technoparks is to conduct scientific, design, and technological work related to high
technologies. The customers of the technopark themselves should determine the sources

of financing. The basis of the activities of technopark customers is formed by production
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activity. In addition, in many post-socialist and post-Soviet republics, the use of technoparks
is widely preferred to accelerate economic development processes and ensure innovation
in the national economy (Aliyev, S., Gulaliyev, M., Purhani, S., Mehdiyeva, G., & Mustafayev,
E., 2024).

In this regard, it is possible to address these problems by creating high-tech
technology parks. Since technology transfer involves transferring technology to an
economic entity that implements its industrial adoption, a multifunctional area of activity,
such as a technology park, is required. It is essential to support the development of the
innovation structure and for this, to mutually coordinate the activities of central and
regional innovation structures, and to create an environment of equal participation for
subjects of science, industry and business in the implementation of innovation policy
(Qasimov, F.N., Nacafov, Z.M., 2009). In our opinion, technoparks are well-equipped to
handle these complex tasks due to their operational characteristics and mechanisms. The
continuous measures taken in our country in this direction are already attracting attention,
and importance is being attached to the creation and development of technoparks in
individual vital sectors of the national economy. Such an approach can provide additional
incentives for the gradual reduction of the country's economic dependence on oil and the
acceleration of innovative development in the national economy. Thus, to ensure the
innovative development of the non-oil sector, it is considered essential to intensively
develop various areas of this sector based on high technologies and through the creation
of competitive enterprises (Badalov, C.8., 2007). Taking into account the above, to breathe
new life into the development processes of the national economy and increase the role of
technoparks in the processes of attracting more efficient mechanisms into circulation, it is
considered essential to determine more optimal ways of solving the problems of forming
and developing financial mechanisms of economic entities and enterprises operating in
these technoparks. Considering the real difficulties in obtaining resources for financial
provision and strengthening financial stability in the modern era, the preparation and
implementation of a more balanced and long-term financial strategy for residents
operating in technoparks is a critical condition. In this case, the potential for significantly
increasing the role of technoparks in accelerating the country's economic development will

be further strengthened.

It should be noted that since technoparks are a network of enterprises with industrial
facilities, production facilities, mini-factories that combine multifunctional financial and
economic activities, for the stable and productive operation of these enterprises and
structural units, constant intensive working capital, financial resources and investments are
required to implement strategic projects (3liyev, $.T., 2017). Therefore, productive financial
sources and sustainable financial mechanisms should be established for resident

enterprises registered in technoparks. Ensuring the effective utilisation of the financial
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strategy of technoparks in three key directions and efficient operational mechanisms is a
crucial condition. In general, innovative approaches should be given priority in managing
financial flows and ensuring their efficiency (MnumH, M.E., 2012). In the modern era, it is
crucial to identify optimal financial sources for technoparks and their residents, actively
utilise them, and implement measures to enhance the efficiency of investment and

innovation projects (3liyev, $.T., 2017).

However, unfortunately, the investment-innovation environment and its
attractiveness, in line with global experience, have not been adequately provided in the
country's technoparks to attract the foreign investments required for the implementation
of large projects. Therefore, enterprises and mini-factories operating in technoparks do not
utilise their production capacities to the design level, and opportunities for creating more
jobs are not fully leveraged. On the other hand, for example, the products of the
technopark in Sumgayit are currently mainly used within the country. To expand, adequate
measures need to be taken and additional investments made to enter regional and global
markets. Technoparks are attractive as a convenient economic tool in terms of creating
compact production areas, activating small and medium-sized businesses, and organising
the production of necessary goods and products (3liyev, S.T., 2013). In addition, to
effectively utilise the newly established technoparks in our country for their intended
purpose, the financial stability and investment attractiveness of residents operating in these
technoparks are of great importance. Thus, due to the favourable conditions created in
technoparks, attracting foreign investments to enterprises operating here and their
production areas becomes relatively easy (Memmadova, E.B., 2018). Each enterprise or
business entity must take continuous measures to ensure its financial stability and
investment attractiveness. For this, enterprises, including those in technoparks, must have
a financial stability policy concept, strategy, and tactics. It is worth noting that new industrial
parks and free economic zones are currently being established in post-conflict areas
(Aliyev, Sh., 2020). The creation of new economic mechanisms, including technoparks, can
also yield positive results in accelerating the development of these areas (Aanes, Sh. T., &
Melykova, L. A., 2022). In view of the above factors, improving the financial mechanisms of

technoparks is crucial for informed decisions regarding their establishment.

Conclusions.

We believe that, given the prospect of expanding the network of technoparks in
Azerbaijan, measures should be taken to study world experience in this area in more depth

and improve existing mechanisms:

e To strengthen the role of technopark residents in the country's economic

development processes and the formation of new sources of growth for the
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national economy, a financial strategy should be developed and implemented
that takes into account their balanced and long-term perspectives on activity.

e The potential for utilising state support mechanisms to enhance the financial
security of technopark residents should be objectively assessed, and measures
should be taken to maximise the use of this potential for its intended purpose.

e The investment and innovation attractiveness of technopark residents should be
strengthened, and cooperation with international investment and innovation
institutions and funds should be expanded in accordance with the requirements
of global economic challenges. Potential investors should be identified, and
efforts should be made to attract foreign investors to technoparks in our country
with increased intensity.

e Stimulation of innovation activity in Azerbaijan requires fundamental research on
existing problems in the development and application of innovations to be
ensured.

e There is a need to strengthen measures to update methodological and practical
approaches to improve financial issues and financial mechanisms in technoparks,

in line with current requirements.
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Introduction

Administrative procedure reform has been a core component of Vietnam’s state administration
reform agenda, particularly within the Master Program on State Administrative Reform for 2011-2020.
As emphasised in the Government's official summary report, this reform was implemented to simplify
regulatory frameworks, enhance transparency, and improve service delivery, thereby fostering socio-
economic development and supporting Vietnam'’s integration into the global economy (Government,
2021).

During this period, the Communist Party and the State introduced a series of important policies
and directives to address inefficiencies in administrative procedures and strengthen public
governance. For example, Resolution No. 02/NQ-CP (2019) emphasised improving the business
environment and enhancing national competitiveness, while Directive No. 10/CT-TTg (2019) focused
on preventing harassment and reducing bureaucratic obstacles in administrative processes
(Government, 2019%a; Government, 2019b). These initiatives were further reinforced by measures to

promote transparency and expand online public services (Thua, 2020).

Empirical assessments, including the Vietnam Provincial Governance and Public Administration
Performance Index (PAPI) and the Provincial Competitiveness Index (PCl), have revealed significant
improvements in citizen satisfaction, a reduction in procedural burdens, and progress in service
accessibility (VCCI & USAID, 2019; CECODES et al., 2019). Nonetheless, persistent challenges remain.
Overlapping and inconsistent regulations, weak enforcement, and the limited effectiveness of level 3
and level 4 online public services continue to undermine efficiency and create difficulties for citizens
and enterprises (Thuc, 2021).

Against this backdrop, a systematic review of administrative procedure reform from 2011 to
2020 is essential. Such an examination helps clarify policy implementation, evaluate reform outcomes,
and propose practical solutions to enhance effectiveness in the subsequent phases, thereby
contributing to the development of a democratic, professional, and modern public administration in

Vietnam.
Research Aim

This study aims to systematically assess administrative procedure reform in Vietnam from 2011
to 2020, clarifying achievements and shortcomings, and proposing evidence-based solutions to

enhance reform effectiveness in subsequent phases.
Research Questions

1. What achievements were made in the areas of procedural simplification, service delivery,

online public services, and feedback mechanisms?
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2. What limitations and obstacles persisted in the implementation of administrative procedure
reform, and how did they affect citizens and enterprises?

3. What policy recommendations can be proposed to strengthen the effectiveness and

sustainability of administrative procedure reform in the future?
Research Results
Reform of Administrative Procedure Regulations

Based on the Party’s policies and the implementation of the Master Program on Public
Administration Reform for the 2011-2020 period, the Government has issued specialized resolutions
on administrative reform and procedure control, such as: Government Decree No. 120/2011/ND-CP:
Decree amending and supplementing administrative procedures provided in a number of decrees
detailing the commercial law; Government Decree No. 05/2013/ND-CP: Decree Amending and
supplementing a number of provisions on administrative procedures of the Government’'s Decree No.
43/2010/ND-CP of April 15, 2010, on enterprise registration; Government Decree No. 92/2017/ND-
CP: Decree Amending and supplementing certain provisions of decrees related to administrative
procedure control; Government Decree No. 61/2018/ND-CP: On the implementation of one-stop-
shop and interlinked one-stop-shop mechanisms in administrative procedure resolution; Government
Decree No. 85/2019/ND-CP: Prescribing the performance of administrative procedures under the
national single-window mechanism and ASEAN Single-Window mechanism and specialized

inspection of imports and exports.

To strictly control the process of issuing administrative procedures, on June 22, 2015, the
National Assembly enacted and promulgated the Law on Promulgation of Normative Documents
2015. This law plays a crucial role in improving Vietnam’s legal system, ensuring transparency,
effectiveness, and efficiency of normative legal documents, and meeting the requirements of
administrative procedure reform. The law stipulates that when drafting any normative legal document
within the administrative system, an assessment of the impact on administrative procedures must be
conducted (Articles 59, 92, 93, 97, and 98, among others). At the same time, it strictly prohibits the
regulation of administrative procedures in circulars issued by state agencies, from central to local
levels, except in cases permitted by law (Article 14).

Based on legal documents and government regulations, ministries, sectors, and local authorities
have actively conducted thorough reviews and impact assessments of administrative procedure
regulations to reduce and simplify them, particularly in areas directly affecting citizens or involving
high levels of implementation, such as household registration, citizen identification, civil status, and
business procedures.
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Reform of the Implementation of Administrative Procedures

State administrative agencies have actively and consistently implemented measures to reduce
administrative procedures through various means, including public announcements and postings at
reception points for administrative procedures, on the electronic information portals of ministries,

sectors, and local authorities, as well as integration into the National Public Service Portal.

The one-stop-shop division is the general term for the “Reception and Delivery Division for
Administrative Procedure Resolution” or the Provincial Public Administration Service Center, which
performs the tasks and exercises the powers to guide, receive, process, or forward dossiers for
administrative procedure resolution, deliver the results of administrative procedures, and monitor,
supervise, and evaluate the resolution of administrative procedures for organizations and individuals”
(Government of Vietnam, 2018, p.2).

According to Decree No. 61/2018/ND-CP dated April 23, 2018, the one-stop-shop mechanism
in administrative procedure resolution is understood as the system and method for receiving,
processing, and delivering results to citizens and businesses at the one-stop division, aiming to
provide the most excellent convenience for individuals and organisations in carrying out

administrative procedures.

The one-stop-shop mechanism in administrative procedure implementation was piloted in Ho
Chi Minh City immediately after the Government issued Resolution No. 38/CP dated May 4, 1994,
concerning the initial reform of administrative procedures for the solution of citizen and organisational
affairs. In 2003, the one-stop-shop mechanism was officially implemented in all local administrative
agencies, as per Decision No. 181/2003/QD-TTg dated September 4, 2003, which the Prime Minister
promulgated to regulate the implementation of the “one-stop-shop” mechanism in local state

administrative agencies.

With the policy and stance of shifting from a government that manages to a government that
serves, placing citizens and businesses at the center, and aiming to provide comprehensive coverage
and ensure the effectiveness of administrative procedure resolution at state administrative agencies,
in 2015 the Prime Minister issued Decision No. 09/2015/QD-TTg dated March 25, 2015 promulgating
the regulation on implementation of the one-stop-shop and inter-agency one-stop-shop mechanisms
at local state administrative agencies. A notable innovation in this decision is the principle that
individuals or organisations are required to supplement administrative procedure dossiers only once
during the entire resolution process at a single agency, ensuring quick and convenient service while
avoiding duplication or overlap in administrative procedure handling.

In 2018, the Government issued Decree No. 61/2018/ND-CP regulating the implementation of
the one-stop-shop and inter-agency one-stop-shop mechanisms in the resolution of administrative

procedures for organisations and individuals. The decree stipulates that administrative procedure
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handling within these mechanisms must adhere to the primary principle that “the satisfaction of
organizations and individuals is the benchmark for the quality and effectiveness of service provided
by officials, civil servants, public employees, and competent agencies” (Article 4), ensuring that

procedures are carried out in a timely, quick, convenient, lawful, fair, and equitable manner.

The Decree also allows individuals and organizations carrying out administrative procedures
through the one-stop-shop mechanism or the inter-agency one-stop-shop mechanism to submit
applications and receive the results of administrative procedure settlement in the following forms:
directly at the One-Stop-Shop Unit; via the public postal service in accordance with the Prime
Minister's regulations; through service providers (enterprises or individuals) or by authorization as
prescribed by law; and online at ministerial- and provincial-level Public Service Portals (Article 16).
These measures aim to create the most favourable conditions for citizens and businesses in handling

administrative procedures.

In implementing the Party’s guidelines and the Government's regulations, the adoption of
administrative procedures through the one-stop-shop mechanism and the inter-agency one-stop-
shop mechanism has been vigorously promoted by the state administrative system from the central

to the local level, yielding many positive results.

From the beginning of the government’'s 13th tenure until December 2016, ministries and
sectors simplified 4,527 out of 4,723 administrative procedures, achieving a rate of 95.8%
(Government, 2021, p. 12). During the 2016-2020 period, with the implementation of the
Government'’s Resolution No. 19/NQ-CP (2016, 2017, and 2018) and Resolution No. 02/NQ-CP (2019
and 2020) on tasks and solutions to improve the business environment and enhance national
competitiveness, more than 1,000 administrative procedures were reduced; resulting in an annual
saving of over 18 million working days for society, equivalent to more than VND 6,300 billion (Thuy,
2021, p. 30).

The one-stop-shop and inter-agency one-stop-shop mechanisms in administrative procedure
settlement have been established and consolidated by all ministries, sectors, and localities to handle
administrative procedures. As of 2020, 59 out of 63 provinces and centrally run cities had established
Provincial Public Administration Service Centres (Government, 2021, p. 14). Administrative processes
and procedures have been publicly posted by ministries, sectors, and localities at their offices, in mass
media, and in the national database on administrative procedures, enabling individuals and

organisations to access, understand, and implement them conveniently and accurately.

In the process of integration with the ASEAN Economic Community, Vietnam implemented the
connection of the National Single Window with the ASEAN Single Window in 2015. It began
exchanging ASEAN Trade in Goods Agreement Certificates of Origin Form D (ATIGA C/O Form D)

for export goods of ASEAN origin with the first four countries: Indonesia, Malaysia, Thailand, and
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Singapore.

By 2017, the National Single Window mechanism connected with ASEAN had involved 11
ministries and agencies, including the Ministry of Industry and Trade, the Ministry of Science and
Technology, the Ministry of Transport, the Ministry of Agriculture and Rural Development, the Ministry
of Finance (General Department of Customs), the Ministry of Natural Resources and Environment, the
Ministry of Information and Communications, the Ministry of Culture, Sports and Tourism, the Ministry
of Health, the Ministry of National Defense, and the Vietnam Chamber of Commerce and Industry. In
addition to customs clearance procedures (under the Ministry of Finance), 38 administrative
procedures from the remaining 10 ministries and agencies had been carried out through the National
Single Window mechanism, with the participation of approximately 11,400 enterprises and the
processing of more than 350,000 dossiers (Steering Committee for ASEAN Single Window, National
Single Window and Trade Facilitation, Standing Office, 2017, p.8).

As of July 15, 2018, the total number of C/O exchanged between Vietnam and the four
aforementioned countries exceeded 48,000. Currently, ASEAN member states are expanding the
exchange of electronic documents, including the ASEAN Customs Declaration and quarantine
certificates. By September 20, 2021, Vietnam had received more than 400,000 certificates of origin
(C/0O) from ASEAN countries and sent over 1 million C/O to them. The number of electronic Form D
certificates of origin exchanged via the ASEAN Single Window between 2014 and 2018 increased
from 4,000 to 1.4 million C/O (Vietnam National Single Window Portal, 2021).

In addition, Vietnam has also stepped up its infrastructure development to meet integration
requirements and participate in the ASEAN Single Window. These efforts include completing the
development of functions for exchanging ASEAN Customs Declaration information, formulating and
implementing the Master Plan for the development of an information technology system to support

the implementation of the National Single Window and the ASEAN Single Window, among others.
On the Situation and Results of Providing Level 3 and Level 4 Online Public Services

Online public services are public administrative services and other services of state agencies
provided to organisations and individuals in the online environment (Government, 2011). In line with
the plan on improving and promoting the application of information technology in the operations of
state administrative agencies and delivering public services through the Government'’s electronic
administrative information network at Level 3 and Level 4, these efforts aim to meet practical needs,
serving citizens and businesses under the Master Program on State Administrative Reform for the
2011-2020 period.

In 2011, the Government issued Decree No. 43/2011/ND-CP by the Prime Minister, which
contributed to the promotion of online public services. Accordingly, online public services are

classified into four levels. Level 4 public services are the target that the Government and ministries, as
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well as sectors, aim to achieve in implementing online public service delivery, enabling citizens and
businesses to interact with the government 24/7 from anywhere with an internet connection. The
payment of fees and the receipt of results are carried out directly at the agencies or organisations
providing the services.

Based on Decree No. 43/2011/NB-CP, the Government issued lists of Level 3 and Level 4 online
public services at ministries, sectors, and localities in 2017, 2018, and 2019 (according to Decision
No. 846/QDb-TTg dated June 9, 2017, and Decision No. 877/QDb-TTg dated July 18, 2018 of the Prime

Minister on the provision of Level 3 and Level 4 online public services).

Implementing the government’s regulations on the provision of online public services between
2011 and 2020, the number of online public services increased significantly in both quantity and
quality. Ministries, sectors, and localities also developed and applied electronic “one-stop-shop”
software to handle online administrative procedures for individuals and organisations in areas such
as business registration, tax declaration, tax payment, electronic customs, and social insurance.
Between 2015 and March 2020, approximately 5,800 agencies in 63 provinces and cities
implemented the development and use of electronic one-stop-shop software (Government, 2021, p.
45).

Public administrative service centres, as well as provincial- and district-level one-stop-shop units
for receiving and returning administrative results, have been established in localities with various
innovations in their modes of operation, enhanced application of information technology, and marked

improvements in handling administrative procedures for citizens and enterprises.

To ensure uniformity and consistency in the organisation and management of the public service
delivery system of state administrative agencies, the National Public Service Portal was officially
launched and putinto operation on December 9, 2019. The National Public Service Portal is expected
to become a focal point for transparency and disclosure of information, as well as for providing and
supporting the implementation of public services tailored to the needs of citizens, organisations, and
enterprises.

As of December 30, 2020, a total of 2,700 online public services had been integrated into the
National Public Service Portal. The Portal has provided 2,700 out of 6,790 administrative procedures
to citizens and enterprises. A total of 84 ministries, agencies, and local governments have
synchronised their administrative procedure processing status with the National Public Service Portal,
including 19 ministries and agencies and all 63 provinces and cities. The total cost savings achieved
through the provision of online public services from the Portal’s launch at the end of 2019 to the end
of 2020 amounted to VND 8,000 billion (Tra, 2021, p. 4).
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Assessment of the Administrative Procedure Reform Process in Vietnam during the 2011-2020
Period

Achievements

With the efforts of the Party and the State, Vietnam has achieved numerous favourable results in
administrative procedure reform, particularly in the reform of institutional frameworks, with the
issuance of numerous guidelines, policies, and resolutions during the 2011-2020 period. This has
created favourable conditions to promote and improve the business and investment environment, as

well as to enhance the effectiveness of administrative procedure reform.

The reform of administrative procedures has made significant progress, contributing to greater
convenience for citizens and businesses in accessing public services and helping to save time and
social labour costs. It has also enhanced the effectiveness of external economic activities and
international integration, as “the implementation of the National Single Window mechanism and the
technical connection of the ASEAN Single Window in certain sectors have been carried out by
ministries and agencies, yielding many positive results” (Government, 2021, p.15). At the same time,
it has strengthened competitiveness and improved the investment and business environment in
Vietnam (see Table 1).

Table 1

Vietnam’s rankings on the Ease of Doing Business period 2011 - 2000

Year Rankings on the ease of doing business
2011 78/183
2012 98/183
2013 99/185
2014 99/189
2015 78/189
2016 90/189
2017 82/190
2018 68/190
2019 69/190
2020 70/190

Source: Author's compilation based on World Bank, Doing Business reports (2011-2020), Washington, DC:
World Bank Group.

The single-window and inter-agency one-stop-shop mechanisms, the Public Administration
Service Centres, and the Reception and Result Delivery Units have continued to achieve positive

results, creating significant improvements in handling administrative procedures for individuals and
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organisations in need. By 2020, 100% of ministries, sectors, and localities had established One-Stop-
Shop Units at all levels to handle administrative procedures, with 59 out of 63 provinces having

established Provincial Public Administration Service Centres (Government, 2021, p. 15).

The issue of publicity and transparency in administrative procedures has necessitated progress,
with the national database on administrative procedures being gradually updated, thereby facilitating
access to public services for citizens and businesses, while also helping to reduce time and costs. A
notable highlight of administrative reform in recent years is the significant transformation in the way
state administrative agencies handle their work with citizens and businesses, moving towards greater
publicity and transparency, with service quality and effectiveness regarded as the top criteria (see
Table 2).

Table 2

The average value of the provincial administrative procedure disclosure index in Vietnam, 2013 - 2020

Year Rankings on the ease of doing business
2013 89,78%

2014 95%

2015 95,63%

2016 67,98%

2017 73,31%

2018 56%

2019 76,53%

2020 85,6%

Source: Author's compilation based on Ministry of Home Affairs, Public Administration Reform Index Report -
PAR Index (2013-2020), Hanoi, Ministry of Home Affairs.

Limitations

Alongside the significant achievements attained, the reform of administrative procedures during
the 2011-2020 period still faced numerous limitations and shortcomings. The formulation and
implementation of regulations on administrative procedures were not yet consistent, with many
overlapping and conflicting provisions. This situation gave rise to divergent opinions, “causing
difficulties for both competent authorities, citizens, and businesses in the settlement of administrative
procedures” (Government, 2021, p.17). The underlying reason was that the processes of drafting,
collecting feedback, and assessing socio-economic impacts had not been carried out in a scientific,

specific, and accurate manner.

As a result, citizens and businesses encountered difficulties in carrying out administrative

procedures, with as many as 52.1% of surveyed enterprises responding that the regulations on
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specific procedures remained unclear and inconsistent, with some lacking transparency and creating
obstacles during implementation. Moreover, businesses still had to make multiple visits to obtain

licenses, averaging three times (Thuc, 2021).

The streamlining and simplification of administrative procedures remain incomplete, and in
many cases, are limited to areas of little relevance to citizens and businesses. Additionally, there are
still instances where new administrative procedures and business conditions are embedded or
disguised within draft legal documents (Government, 2021, p. 51). As a result, citizens and businesses
continue to face unnecessary difficulties and harassment due to regulations that are overly influenced
by the parochial interests of certain public agencies and some civil servants and officials”
(Government, 2019, p.1).

Delays in processing and delivering the results of administrative dossiers remain prevalent in
specific areas such as land management, construction, labour, invalids, and social affairs. These delays
are caused by some officials and public employees who, driven by self-interest, “exploit their positions
to take advantage of loopholes in mechanisms, policies, and laws; abuse the trust and limited legal
knowledge of certain citizens; and engage in acts of harassment that create inconvenience, prolong
the resolution process, and result in improper, unfair, and non-objective handling of cases”
(Government, 2019, p.1) such practices have sparked public discontent, eroded the trust of citizens

and businesses, and hindered socio-economic development (see table 3).
Table 3

Enterprises’ assessment of the effectiveness of government officials and public servants in Vietnam

during 2013-2020, according to the Provincial Competitiveness Index (PCl) reports

Year Percentage of enterprises agreeing on the effectiveness of
government officials and public servants in task
performance

2013 75,4%

2014 64,6%

2015 67,4%

2016 58,0%

2017 72,1%

2018 74,8%

2019 81,3%

2020 84%

Source: Author's compilation based on Vietnam Chamber of Commerce and Industry (VCCI) & United States
Agency for International Development (USAID), Provincial Competitiveness Index (2013-2020).

In some localities, the disclosure of data and results from administrative procedure settlements

58

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



=) FUTURITY 1308 oty st
CONFERENCE PAPER - PUBLISHING 5% Giies

has not accurately reflected the actual outcomes. It has failed to clearly reveal the limitations and
shortcomings in citizens’ and businesses’ access to public services. This is because the
implementation of administrative procedure oversight and monitoring has not been consistent across
agencies and units and has not achieved high effectiveness, partly because “the heads of units have
not demonstrated sufficient determination or paid adequate attention to the work of administrative
procedure control” (Thua, 2020, p.222). Moreover, the officials assigned to this task are often
reassigned or concurrently hold other responsibilities, which negatively affects the quality and

effectiveness of administrative procedure oversight.

Data on the satisfaction level with public administrative procedures from 2011 to 2019 indicate
a significant improvement in the quality of public administrative service delivery in areas most
essential to people’s lives. Both indicators-public administrative procedures and public service

delivery-showed only minimal changes, ranging from 0 to 1.5% (see Figure 1).
Figure 1

Average Annual Growth in Core Dimensions of the Viet Nam Provincial Governance and Public
Administration Performance Index (PAPI) period 2011-2019

Weighted Core PAPI 9
Local Participation [
Vertical Accountability ——
Transparency
Control of Corruption ®

Administrative Procedures ! &

Public Service Delivery - 95% confidence intervals

Average Annual Change Rate (2011-2019, %)

Source: Author's compilation based on CECODES, VFF-CRT, & UNDP, 2020, p.10.

The effectiveness of providing and implementing level-3 and level-4 online public services
remains inconsistent across ministries, sectors, and localities, and has yet to meet the needs of citizens
and businesses fully. The proportion of online service applications and online payment transactions is
still low compared to the volume of in-person applications and cash payments. Data connectivity and
sharing in the settlement of administrative procedures and public service delivery remain weak. In

contrast, the number of administrative procedures under the jurisdiction of ministries and provincial
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authorities remains high (with ministries accounting for up to 58%) (Government, 2021, p.18).

The interconnectedness in administrative procedure reform remains limited because the
operating mechanisms and policies of the administrative apparatus are not yet flexible and dynamic.
Internal workflows and inter-agency coordination are still unclear and inconsistent, while
administrative procedures “still lack interconnectedness, with uncoordinated and ineffective
implementation among units” (Thua, 2020, p.222). Meanwhile, the integration, connection, and data
sharing between some ministries and sectors with local e-government one-stop-shop software
systems remain inadequate, creating difficulties for local authorities in handling administrative

procedures (see Table 4).
Table 4

National average scores for Dimension 5 - Public Administrative Procedures according to the Viet Nam

Provincial Governance and Public Administration Performance Index period 2011 - 2018

Year Percentage of enterprises agreeing on the effectiveness of
government officials and public servants in task performance

2011 6,88

2012 6,87

2013 6,89

2014 6,88

2015 6,79

2016 7,1

2017 7,17

2018 7,39

Source: Author's compilation based on CECODES, VFF-CRT, & UNDP, The Viet Nam Provincial Governance and
Public Administration Performance Index (PAPI) 2011-2018. Hanoi.

Some solutions

First, the Party and the State should continue to formulate and promulgate policies on
administrative procedure reform in a streamlined and effective manner, “closely linked with the
development of e-Government and the implementation of administrative procedures in the electronic
environment” (Government, 2021, p.55). At the same time, it is necessary to clearly define the scope
and content of administrative procedure reform to distinguish it from other areas of administrative

reform.

Second, administrative procedure reform must focus on improving the quality of service for
citizens and enterprises, using the satisfaction of individuals and organisations as a measure of the
effectiveness in providing and implementing administrative procedures. It is essential to enhance the

service spirit and attitude of civil servants and administrative agencies toward the public, promptly
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detecting and properly handling cases of extortion, abuse of power, embezzlement, arrogance, or
obstruction that hinder individuals and organisations from completing administrative procedures, in

accordance with the Party’s regulations and the State’s laws.

Third, attention should be paid to controlling and reviewing administrative procedures in
conjunction with promoting e-Government development, with the goal of reducing or eliminating
cumbersome and unnecessary procedures, especially in essential areas of social life, such as land
management, civil registration, business registration, and social insurance. The effectiveness of
receiving and addressing feedback and petitions from individuals and organisations regarding access
to and provision of online public services on the National Public Service Portal should be enhanced.
Models such as social networks, hotlines, chatbox systems for administrative procedure information,
and evaluation and scoring systems for civil servants should be promoted to promptly resolve

difficulties and obstacles faced by citizens and enterprises in completing administrative procedures.

Fourth, it is necessary to strengthen the application of information technology and digital
transformation in handling administrative procedures, in connection with the innovation of one-stop-
shop and inter-agency one-stop-shop mechanisms, and to improve the quality of online public
services at Levels 3 and 4 on the National Public Service Portal. This will contribute to saving time and
costs for society, while also meeting the demands of citizens and enterprises in completing
administrative procedures.

Conclusions

During the period 2011-2020, the process of administrative procedure reform in Vietnam
created significant milestones that contributed to transforming the organisation and operation of
public administration to meet the requirements of national development and international economic
integration. Institutional reform and administrative procedure control established an essential legal
foundation for the transparent and public implementation of administrative procedures. This, in turn,
laid the groundwork for reducing and eliminating cumbersome and complex procedures; strongly
innovating the provision of administrative services, thereby saving costs and travel time for citizens
and enterprises, improving the quality of the business and investment environment, and generating

crucial momentum for Vietnam's integration into the regional and global economy.

However, alongside these achievements, the reform of administrative procedures still faces
many limitations and shortcomings. The formulation and implementation of regulations on
administrative procedures remain inconsistent, with overlapping and contradictory provisions. Many
administrative procedures remain cumbersome and complicated, resulting in time loss and increased
travel expenses for citizens and businesses. Cases in which certain officials and public servants abuse
their authority, act arrogantly, and create difficulties for individuals and organisations in the

implementation of administrative procedures still occur. In some ministries, sectors, and localities, the
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disclosure of data and results of administrative procedure settlement does not accurately reflect the
actual outcomes, while the effectiveness of providing and implementing level-3 and level-4 online

public services remains limited and lacks uniformity.
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Introduction

The agricultural sector possesses unique competitive characteristics compared to other
economic sectors. These specific traits are conditioned by the structural features of agricultural
product markets and the complex, multi-stage nature of their supply chains. Given this
complexity, assessing the competitive state and level across different links of the agricultural
supply chain—such as resource provision, primary production, agro-processing, and retail—

requires diverse methodological approaches and indicators (OECD, 2021).

The primary objective of this research is to systematically analyse and evaluate indicators
that characterise competitive intensity in the agricultural supply chain. Competition intensity
reflects the degree of pressure market participants face and how strongly subjects operating

within a market compete against each other (Aswathi, 2023).

The agricultural value chain is inherently multi-tiered, involving four main stages: resource
supply, agricultural production, agro-processing, and retail trade (leading to final consumers).
Competition occurs both within each stage (intra-link) and across the supply chain links (inter-
link). This complexity necessitates the use of a wide range of indicators to measure intensity,
making the systematisation and structuring of these criteria essential for the appropriate

application of measurement methods in varied situations.
Significance of Competition Intensity Measurement
Measuring competitive intensity is crucial from several perspectives:

1. Strategic Decision-Making: Evaluating the degree of competition enables market

participants to operate with more optimal and accurate strategies.

2. Government Regulation and Intervention: Adequate measures (such as regulation or
intervention) by state bodies are challenging to implement without first assessing the competitive
environment. Reliable measurement tools are also necessary to evaluate the effectiveness of state

measures aimed at improving competitive conditions.

3. Legal Compliance: The proper application of competition legislation requires a sound

assessment of the competitive environment.

Due to the complex nature of the competitive environment, relying on a combination of
numerous indicators enhances reliability. Since individual indicators often provide only limited
information about competitive intensity, combining several indicators leads to higher-quality

results (OECD, 2022). Therefore, identifying and structuring these varied indicators is vital.
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Key Indicators for Assessing Competitive Intensity

The analysis identified various measures used for assessing competition, which can be

grouped based on the scientific literature and legislative practices (e.g., in Germany, Azerbaijan,
and the USA).

3.1. Concentration Indicators

These indicators are widely used to measure the degree of market concentration:

Concentration Ratio (CR): This ratio measures the market share held by a specific
number of dominant players, indicating the degree to which market share is
concentrated among them. An increase in the CR often signifies an increase in the
market power and bargaining power of major players, making it difficult for smaller
entities to compete (due to economies of scale, for instance) (Organisation for Economic
Co-operation and Development, 2018).

Herfindahl-Hirschman Index (HHI): The HHI calculates concentration by summing the
squares of the market shares of all participants. A value of 10,000 indicates a perfect
monopoly (zero competition), while lower values suggest a more competitive
environment. For example, the US guidelines consider markets with an HHI above 1800
as highly concentrated, while those below 1000 are considered "unconcentrated” (U.S.

Department of Justice & Federal Trade Commission, 2023).

Indicators Related to Market Entry and Dynamics

These indicators reflect how open and stable the market is:

Barriers to Entry: These measure the ease with which new players can enter the market.
Three common indicators are: 1) Initial costs and investment required (Entry Costs); 2)
Scale Effect, where large-scale producers benefit from lower unit costs, making
competition difficult for smaller, newer entrants; and 3) Government Regulatory Barriers
(e.g., licensing and certification requirements) (OECD, 2021).

Entry and Exit Rates: These dynamic indicators are calculated by dividing the number of
entrants (or exits) per year by the total number of subjects operating in the market. High
entry rates alone do not guarantee high competition if dominant subjects remain, and
new entrants subsequently fail and exit the market.

Market Subjects' Average Age and Volatility: The change in the average age of market
subjects indicates the replacement rate of older companies by younger ones. Volatility
in Market Share refers to year-over-year changes in the market shares of subjects, where

higher volatility generally suggests fewer competition problems.
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Efficiency Indicators

These measures assess firms' performance and pricing behaviour relative to costs:

Mark-up and Lerner Index (L): Mark-up is the level of trade margin applied above the
cost of a product. The degree to which price (P) exceeds marginal cost (MC) indicates
market power and can be quantified using the Lerner Index: L = (P-MC)/P. In highly
competitive conditions, firms are forced to apply lower mark-ups.

Profit Level: While influenced by factors such as operational efficiency, profit level serves
as a key criterion for assessing competitive intensity. Intense competition typically
threatens the ability of market subjects to earn high profits.

Panzar-Rosse Model (H-statistic): This model assesses the transmission of input price
changesto a firm's total revenue. A weak transmission suggests the use of market power
in pricing, whereas a higher transmission value implies greater competition. In
conditions of perfect competition, the H-statistic equals 1; in pure monopoly, it is zero
or negative. (Jacob, 2009)

Boone Indicator: Calculated as the elasticity of profit with respect to marginal costs. In a
highly competitive market, the Boone indicator is higher because efficient firms gain

higher profits relative to less efficient ones (Boone, 2008).

Structuring and Classification of Competition Indicators

To achieve a practical evaluation, the 13 identified key indicators must be structured

systematically. This systematic classification is based on four main criteria:

Criterion 1: Character of Competitive Intensity

Static Indicators: These measure competition at a specific point in time. Examples
include Concentration Level, HHI, Mark-up, Profit, Price Transmission, Panzar and Rosse
Model, and Barriers to Entry.

Dynamic Indicators: These view competition as an ongoing dynamic process, allowing
for the tracking of how less efficient subjects are replaced by more efficient ones over
time. Examples include Entry and Exit Indicators, Average Age of Market Subjects,
Market Share Volatility, and Boone Indicator.

Criterion 2: Qualitative Attribute

Structural Indicators: Focus on market structure. Examples: Concentration Level, HHI,
Barriers to Entry, Entry/Exit Indicators, Average Age, and Market Share Volatility.
Effectiveness Indicators: Focus on market performance. Examples include markup,
Profit, Price Transmission, the Panzar and Rosse Model, and the Boone Indicator.

Subjective Evaluation: Based on opinions derived from surveys. Examples: Surveys
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among businesses and consumer surveys.

Criterion 3: Form of Characterisation

Direct Indicators: Measure aspects of competition directly—examples: Mark-up and
Barriers to Entry.

Indirect Indicators: Provide evidence of competition based on related outcomes.
Examples: Concentration Level, HHI, Profit, Price Transmission, Panzar and Rosse Model,
Boone Indicator, Entry/Exit Indicators, Average Age, Market Share Volatility, and

Surveys.

Criterion 4: Coverage of Competitive Intensity

Intra-sectoral (Between Subjects within the link): Measures competition among entities
in the same stage of the supply chain. Examples: Mark-up, Profit, Boone Indicator,
Barriers to Entry, Entry/Exit Indicators, Average Age, and Market Share Volatility.

Inter-sectoral (Between links of the Supply Chain): Measures competition (or market
power dynamics) between different vertical links of the agricultural value chain. For
instance, high concentration in the retail link (supermarkets) allows players to use their
bargaining power against preceding links (farmers or processors). Examples include

Concentration Level, HHI, Price Transmission, and the Panzar and Rosse Model.

In the table below, the leading indicators of competition intensity (13 indicators) are

organised by different criteria.

Table 1

Structuring Competition Intensity Indicators
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Source: author's own development

Conclusion

Assessing the intensity of competition is essential for characterising the competitive
environment, which requires a multi-faceted approach. This study underscores the necessity of
systematically classifying and structuring the diverse indicators used for evaluation. Given the

complexity of competition assessment, a systematic approach becomes highly relevant.

The research achieved its goal by systematically analysing and structuring the indicators,
identifying 13 key measures structured across four primary criteria. For a detailed evaluation of
the competitive environment within the agricultural supply chain, these indicators must be
applied in a combined form. The specific number and composition of indicators chosen depend
on the architecture of the value chain of the specific product market being analysed. The most
frequently used indicators for assessing competition intensity in the agricultural supply chain

include Concentration Level, HHI, Mark-up, Profit, Surveys, and Price Transmission.
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Insider threats represent one of the most significant and
insidious challenges to organisational cybersecurity, often resulting in
more devastating consequences than external attacks due to the
insider's authorised access and knowledge of internal systems. These
threats may stem from malicious intent, negligence, or lack of
cybersecurity awareness among employees. In this context, the Human
Resources (HR) department plays a pivotal yet often underemphasized
role in identifying, preventing, and mitigating internal cyber risks. This
paper explores the multifaceted responsibilities of HR in managing
insider threats through a proactive, policy-driven, and culture-centric
approach. It highlights how HR functions—ranging from recruitment and
onboarding to performance evaluation, employee monitoring, training,
and offboarding—can be aligned with cybersecurity protocols to reduce
vulnerabilities. By integrating cybersecurity awareness programs into
employee training, conducting behavioural risk assessments, and
implementing continuous access control policies, HR can help build a
'human firewall’ that complements technological safeguards. The study
further addresses the psychological and behavioural aspects of insider
threat mitigation, emphasising the importance of fostering a
transparent, ethical, and digitally responsible workplace culture.
Through a review of existing literature, case studies, and best practices
from various industries, this paper offers a comprehensive framework
for HR to act as a strategic partner in organisational cybersecurity
resilience. The findings suggest that when HR departments adopt a
proactive stance and are equipped with the right tools and training,
they can play a critical role in identifying warning signs, reinforcing
secure behaviour, and ultimately mitigating the risk posed by insiders.

Insider Threats, Human Resources, Cybersecurity, Employee
Monitoring, Human Firewall.
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Introduction

In the evolving landscape of cybersecurity, insider threats have emerged as a formidable
challenge, posing severe risks to organisational integrity, data confidentiality, and system
resilience. Unlike external cyberattacks that originate beyond the digital perimeter, insider threats
exploit legitimate access to compromise information systems either through malicious intent or
inadvertent actions. According to a 2024 Ponemon Institute report, over 60% of cybersecurity
incidents were attributed to insider sources, with an average remediation cost of USD 15.38 million
per breach [1], [2]. The significance of this threat is magnified by the growing complexity of hybrid
workplaces, cloud adoption, and digital transformation strategies, which have expanded access
points and multiplied the vulnerabilities within internal ecosystems. However, while significant
investments have been directed toward technical countermeasures—such as firewalls, endpoint
detection systems, and data loss prevention tools — the human element remains comparatively
under-addressed. Itis in this context that the role of Human Resources (HR) warrants critical scrutiny
and strategic elevation. This study proposes that HR departments, as custodians of employee
lifecycle management, play a central role in fortifying an organisation’s defence against insider
threats. From pre-employment screening and psychological profiling to policy enforcement,
training, and offboarding protocols, HR professionals operate at the frontline of human-centric risk
governance. Notably, insider threat incidents are often preceded by behavioural indicators—such
as job dissatisfaction, policy violations, or unexplained absences—factors that are more observable
to HR than to IT or cybersecurity divisions. Thus, the strategic convergence of HR functions with
cybersecurity practices can lead to a more holistic and predictive model of insider threat mitigation.
Drawing from empirical data, this paper synthesises insights from organisational behaviour,
information security management, and risk analytics to present an interdisciplinary framework [3],
[4].

In terms of data methodology, this study utilises a mixed-methods approach. Quantitative
data were gathered through structured surveys administered across 35 multinational organisations
operating in high-risk sectors, including finance, healthcare, and critical infrastructure. The survey
focused on HR practices, incident reporting structures, employee monitoring policies, and
cybersecurity awareness programs. Concurrently, qualitative data was collected through in-depth
interviews with HR managers, CISOs (Chief Information Security Officers), and compliance officers
to extract best practices and policy gaps. Triangulation of this data facilitated the construction of a
scientifically grounded model illustrating the correlation between HR engagement and the
reduction of insider threat incidents, as shown in Figure 1. Furthermore, this research is
underpinned by established theoretical frameworks such as the General Deterrence Theory and
the Socio-Technical Systems Theory, both of which emphasise the interdependence between

human behaviour and system vulnerabilities.

The analysis also integrates behavioural economics principles to explain the motivational
drivers behind insider attacks, including perceived injustice, lack of organisational commitment,
and opportunity structures. By viewing HR as a potential cyber sentinel rather than a passive
administrative function, this study introduces a paradigm shift in insider threat mitigation.

Ultimately, this paper contributes to the growing body of cybersecurity literature by positioning HR
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not merely as a compliance enforcer, but as a key stakeholder in security governance. It offers
evidence-based strategies and scientifically validated interventions to empower HR departments in
building resilient human-centric security architectures. Given the rising prevalence and
sophistication of insider threats, particularly in post-pandemic, digitally dependent organisations,

the insights presented herein are both timely and imperative [5].

Building on the initial premise, the integration of HR into cybersecurity resilience frameworks
is not just a strategic enhancement but a necessary evolution in organisational risk management.
Traditional models that isolate cybersecurity responsibilities within IT departments are increasingly
inadequate in addressing the nuanced and covert nature of insider threats. Malicious insiders, such
as disgruntled employees or financially motivated actors, often operate below the detection
thresholds of conventional surveillance systems. Meanwhile, negligent insiders—those who
unintentionally expose sensitive data through poor digital hygiene or a lack of protocol awareness—
constitute a silent majority of breaches. Both cases underscore the imperative for a more
behaviorally informed, proactive posture, which HR is uniquely positioned to implement. A
significant aspect of this transition involves embedding security into the organisational culture—
what scholars and practitioners alike have referred to as a "human firewall." This metaphorical
firewall is constructed not with code or hardware, but with policies, education, and accountability
mechanisms that reinforce secure behaviour at every touchpoint of the employee lifecycle. From
the design of job descriptions that clearly outline cybersecurity responsibilities to psychometric
assessments that screen for ethical predispositions during hiring, HR can deploy science-backed
tools to minimise risk exposure. Furthermore, regular cybersecurity training sessions customised
by role and risk profile, as well as anonymous behavioural feedback loops, serve to reinforce secure

conduct and identify potential threats continuously before they manifest [6], [7].

The contemporary workforce, particularly in high-risk sectors such as defence, finance, and
healthcare, often comprises individuals with elevated access privileges and direct interaction with
sensitive data. In this environment, trust is no longer sufficient as a control mechanism; it must be
supplemented by accountability, transparency, and continuous verification. HR, through its capacity
to monitor employee satisfaction, detect policy violations, and enforce sanctions in collaboration
with legal and IT divisions, emerges as a linchpin in achieving this balance. For example, predictive
behavioural analytics—powered by machine learning algorithms and trained on HR datasets such
as absenteeism trends, internal mobility, and performance deviations—can alert security teams to
anomalous patterns indicative of insider threats [8]. Such capabilities, however, require the active
participation of HR in the design and implementation of data-sharing protocols and privacy-
compliant surveillance systems. The need for such integrated models is particularly acute in the

wake of recent case studies involving catastrophic data leaks by insiders.

In response to these challenges, this study posits a conceptual model that situates HR within
the broader architecture of cyber risk governance. The model identifies five critical domains where
HR interventions can have the mostimpact: (1) risk-aware recruitment and screening; (2) role-based
cyber training; (3) behavioural monitoring and early warning systems; (4) secure offboarding
protocols; and (5) interdepartmental collaboration. Each of these domains is explored in relation

to empirical findings and industry benchmarks. Notably, the paper also addresses the ethical and
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legal considerations that must guide HR’s expanding role in digital surveillance and employee data
analytics. Balancing security with privacy, autonomy, and trust remains a central tension—one that
this study addresses through a multidisciplinary lens that incorporates legal, technical, and
psychological perspectives. By reimagining HR as a cyber-operational stakeholder equipped with
both the authority and the tools to mitigate insider threats, organisations can bridge the gap
between human behaviour and system integrity. As the digital threat landscape continues to
evolve, only those institutions that recognise and mobilise their human capital as an integral layer

of defence will remain resilient in the face of increasingly sophisticated internal risks [11].
Literature Review

The insider threat has garnered increasing scholarly attention over the past two decades,
evolving from a peripheral risk to a central concern in cybersecurity literature. Numerous studies
emphasise the multifactorial nature of insider threats, encompassing behavioural, organisational,
and technical dimensions. Greitzer and Frincke (2010), in their foundational work, defined insider
threats as harmful acts perpetrated by individuals with legitimate access to organisational assets,
emphasising that traditional perimeter-based security models are insufficient in detecting such
threats. This paradigm shift has led researchers to explore more integrated approaches thatinclude
human-centric indicators. Cappelli, Moore, and Trzeciak (2012) at the CERT Division expanded this
concept by compiling over 700 insider threat case studies, finding that most incidents were
preceded by observable behavioural red flags—many of which were either ignored or
unrecognised by non-technical departments such as HR [12]. A growing body of literature has
begun to investigate the pivotal, though underutilised, role of Human Resource Management
(HRM) in detecting and mitigating insider threats. Posey, Bennett, and Roberts (2011) argued that
while technical defences remain essential, the role of organisational culture, employee satisfaction,
and managerial oversight-domains governed by HR-are equally critical in forming a robust
defence strategy. Their survey-based research demonstrated that higher levels of perceived
organisational justice and ethical leadership were inversely correlated with malicious insider
behaviour, as shown in Figure 2. Similarly, Willison and Warkentin (2013) proposed a socio-
technical model of insider threat mitigation, asserting that employee monitoring, when
implemented ethically and transparently by HR, can serve as a deterrent against intentional harm.
However, they caution that such monitoring must be balanced with privacy considerations, a
sentiment echoed by Stanton, Stam, Mastrangelo, and Jolton (2005), who warn that overly intrusive

surveillance may actually provoke retaliatory behaviour among employees [13].

Comparative studies also show a wide divergence in how industries approach HR's
involvement in cybersecurity. In the financial sector, for instance, Larkin, Bernardi, and Bosco (2017)
found that financial firms were more likely to implement psychometric testing and continuous
behaviour monitoring to mitigate insider risk. These practices, however, were far less common in
healthcare and education sectors, suggesting a gap in sector-specific risk management maturity.
Moreover, the use of artificial intelligence and machine learning to assist HR in identifying
anomalous employee behaviour is gaining traction. Taddeo and Floridi (2018) noted that predictive
behavioural analytics, when integrated into HR systems, can successfully identify high-risk

individuals based on subtle changes in engagement, communication patterns, and productivity
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metrics. Yet, these approaches require substantial interdepartmental cooperation and raise ethical
concerns about surveillance and consent [14]. The theoretical underpinnings of HR’s role in insider
threat mitigation often draw from established frameworks. For example, General Deterrence
Theory (Becker, 1968) and Organisational Justice Theory (Greenberg, 1990) have been widely
applied to explain why employees choose to comply—or not—with organisational policies. The
former suggests that when potential offenders perceive the likelihood of detection and severity of
punishment as high, the probability of deviant behaviour is reduced. Numerous empirical studies,
including that of Kim and Kim (2021), have demonstrated that employees who feel respected and
valued by their employer are less likely to engage in harmful actions, even when motivated by

personal grievances.

A unique contribution to the literature comes from Nurse et al. (2014), who emphasised that
insider threats are often not isolated acts but rather occur in a broader psychological and
organisational context. They propose a lifecycle approach, advocating for continuous assessment
throughout an employee’s tenure—from hiring to offboarding. This aligns with research by
McCormac et al. (2017), who found that employees’ security behaviours are directly influenced by
both individual factors (e.g., attitudes and perceived self-efficacy) and organisational factors (e.g.,
leadership and policy clarity). They concluded that security awareness programs—traditionally a
function of IT-would be more effective if adapted and delivered by HR professionals in contextually
relevant and psychologically grounded formats. In summary, the literature affirms that insider
threats are not merely technological problems but deeply human challenges. While many
organisations still default to reactive, IT-led approaches to threat detection, a growing consensus
supports the integration of HRM as a proactive force in cybersecurity [15]. The present study aims
to bridge this gap by proposing a scientifically grounded and operationally feasible framework for
HR involvement in insider threat mitigation, grounded in both empirical evidence and best

practices drawn from the literature.
Methodology

This study employs a mixed-methods research design to investigate the role of Human
Resources (HR) in mitigating insider threats within organisational cybersecurity frameworks. The
choice of a mixed-methods approach is grounded in the necessity to capture both quantifiable
patterns and the nuanced organisational behaviours associated with HR practices and insider risk.
The methodology integrates quantitative data through structured surveys with qualitative insights
from in-depth interviews and document analysis. The study follows established methodological
guidelines in social and behavioural sciences, consistent with Elsevier journal standards for

empirical cybersecurity and organisational research [16], [17].
Research Design and Objectives

The primary objective of the study is to develop and validate an HR-centred model for insider

threat mitigation. Specifically, the research aims to:

e Quantify the prevalence and typology of HR practices related to cybersecurity.
e Assess the correlation between HR engagement and the frequency or severity of insider

threat incidents.
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e Identify best practices and operational gaps from expert perspectives across industries.

e Propose a conceptual framework integrating HR functions into cybersecurity governance.
Sampling Strategy

A purposive stratified sampling method was employed to ensure representation across high-
risk sectors, including finance, healthcare, government, and critical infrastructure. The study sample
comprises 35 organisations operating in North America, Europe, and Asia, with each organisation
having over 500 employees and a dedicated cybersecurity function. Within these organisations, HR
managers (n = 35), Chief Information Security Officers (CISOs) (n = 20), and compliance officers (n
= 15) were selected as key informants based on their involvement in security policy development
and insider threat monitoring [18].

Quantitative Data Collection

Structured electronic surveys were administered to HR departments of the selected
organisations. The survey consisted of 42 closed-ended items measured on a 5-point Likert scale,
capturing dimensions such as:

e Presence of cybersecurity training programs.

e Frequency and scope of employee behavioural monitoring.

e HR participation in incident response teams.

e Use of psychometric or risk-based pre-employment screening tools.

e Employee turnover, satisfaction metrics, and reported security incidents.

The internal consistency of the survey instrument was tested using Cronbach’s alpha (a =
0.87), indicating high reliability. Descriptive statistics, cross-tabulations, and regression analysis
were performed using SPSS Version 28 to identify correlations between HR practices and insider
threat occurrences.

Qualitative Data Collection

To supplement and contextualise the survey findings, 25 semi-structured interviews were
conducted with HR and cybersecurity professionals. Each interview lasted between 45 and 60
minutes, was recorded with the participant's consent, and was transcribed verbatim. Interview

protocols were designed to extract insights on:

e Cross-functional collaboration between HR and IT/security teams.
e Internal policy enforcement mechanisms.
e Behavioural indicators observed before insider incidents.

e Ethical and Legal Challenges in Employee Monitoring

Thematic analysis was performed using NVivo 14, employing an inductive coding strategy to
identify recurring themes and cross-case patterns. Triangulation was achieved by comparing
qualitative findings with survey data and reviewing internal policy documents (e.g., employee
handbooks, data protection policies).

Analytical Framework

The study is grounded in the Socio-Technical Systems Theory, which posits that optimal
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organisational performance arises from the alignment of social (human) and technical (digital)
subsystems[19]. Additionally, General Deterrence Theory (GDT) and Organisational Justice Theory
serve as interpretive lenses for understanding how HR-driven policies influence employee
behaviour and compliance. A multiple regression model was constructed to evaluate the impact of
HR variables (independent) on the frequency of insider threat incidents (dependent). The model
controlled for sector, organisation size, and cybersecurity budget. Variance inflation factor (VIF)
scores were checked to ensure multicollinearity did not distort the results. Ethical clearance was
obtained from the Institutional Review Board (IRB) of the lead researcher’s university. Participants
were informed of their rights to anonymity, voluntary participation, and data confidentiality in
accordance with GDPR and ISO/IEC 27001 guidelines. All data was anonymised, encrypted, and
stored on a secure research server for audit and reproducibility purposes. While the study offers
valuable insights, limitations include potential response bias in self-reported data, sector-specific
variations that may not generalise across industries, and limited access to sensitive insider threat
documentation. These were mitigated through triangulation and the inclusion of multiple

stakeholder perspectives [20].
Study and Results Demonstration

To empirically assess the role of Human Resources (HR) in mitigating insider threats, we
implemented a comparative organisational study across 35 multinational companies spanning
high-risk sectors: finance (n = 10), healthcare (n = 9), government (n = 8), and energy/infrastructure

(n = 8). The study included two core variables:

e Cybersecurity awareness training frequency, behavioural risk assessments, employee
monitoring practices, onboarding/offboarding security policies, and HR-IT collaboration
scores (based on self-assessment) [21].

e Number of reported insider threat incidents in the past 24 months.

Each HR intervention was rated on a standardised scale (0-5), and insider incident frequency

was normalised per 1000 employees to control for organisational size.
The organisations were categorised into two groups:

e Organisations scoring =4 in at least four of the five HR intervention metrics.

e Organisations scoring <4 in at least three intervention areas.
A comparative statistical analysis yielded the following findings:
Table 1

Comparative statistical analysis yielded

Metric Group A (n=18) Group B (n=17) p-value

Avg. insider incidents per 1000 employees 1.7 4.8 0.001

Avg. HR-IT Collaboration Score (0-5) 4.3 2.6 0.004

Behavioral Risk Assessment Implementation (%)  88.9% 41.2% 0.002

Customized Cybersecurity Training (%) 94.4% 47.0% 0.001

Secure Offboarding Protocol Usage (%) 100% 58.8% 0.000
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A multiple regression analysis revealed a statistically significant inverse relationship between
HR intervention strength and insider threat frequency (R? = 0.62, F = 9.13, p < 0.01). The most
predictive HR factor was the presence of secure onboarding and offboarding policies (B = -0.49),

followed by behavioural risk assessment programs ( = -0.37).
Discussion

The findings underscore the critical value of HR engagement in mitigating insider threats.
Organisations that embed HR into cybersecurity governance not only demonstrate significantly
lower insider threat incident rates but also showcase more resilient internal cultures and increased
employee trust. The data support the hypothesis that structured HR interventions—particularly
secure onboarding/offboarding procedures, as well as regular, tailored training—act as effective
deterrents and early detection mechanisms. The stark contrast in incident rates between Group A
and Group B validates the need for a shift from reactive to proactive models of insider threat
management. Behavioural risk assessments emerged as a potent tool. Interviews revealed that in
several Group A firms, anomalous behavioural patterns (e.g., access to unauthorised files, abrupt
shifts in performance, isolation) identified through HR-driven behavioural analytics led to

preemptive containment of potential threats before data exfiltration could occur [22].

Moreover, interdepartmental collaboration between HR and cybersecurity teams was
positively associated with lower incident frequency. Firms that held quarterly HR-CISO coordination
meetings and shared anonymised behavioural data (within legal bounds) had faster response times
and better contextual understanding of internal threats. This aligns with the socio-technical systems
theory, which advocates for the integration of human and technical subsystems to achieve

organisational resilience.

Interestingly, organisations with lower HR engagement (Group B) often viewed cybersecurity
as a purely IT function, leading to delayed detection and fragmented incident response. Some
organisations even lacked formal exit protocols for employees with privileged access—leaving them
vulnerable to sabotage or data theft during employment transitions. Furthermore, while most
organisations acknowledged the importance of HR in fostering security culture, few had dedicated
budget allocations or training for HR professionals in cybersecurity. This represents a structural gap.
As cybersecurity becomes increasingly human-centric, HR must evolve beyond administrative
boundaries and adopt a more strategic posture. The study also highlights the ethical considerations
surrounding employee surveillance. Group A firms that implemented behavioural analytics did so
with transparent communication and employee consent, reinforcing trust while maintaining
vigilance. This ethical balance-respecting privacy while protecting assets—is essential and must be

institutionalised through policy and training.

In conclusion, the results provide robust empirical support for a model in which HR acts as a
co-stakeholder in insider threat mitigation. Through structured interventions, interdepartmental
coordination, and data-informed behavioural analysis, HR departments can significantly reduce the
frequency and impact of internal cyber risks. These findings lay the groundwork for broader
industry-wide adoption of human-centric security architectures and warrant further longitudinal

research across more diverse sectors [23].
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Results and Mathematical Analysis

To rigorously quantify the effect of HR-centric interventions on insider threat mitigation, a
structured empirical analysis was conducted using multivariable regression, correlation matrices,
and variance decomposition techniques. Data from 35 multinational organisations (N = 35) across
four critical sectors—finance, healthcare, government, and energy—were analysed over 24 months.
The dependent variable was the frequency of insider threat incidents per 1000 employees, while
the independent variables consisted of HR-based intervention scores, including behavioural
analytics adoption, customised cybersecurity training frequency, offboarding policy enforcement,
HR-IT collaboration, and employee monitoring maturity.

Mathematical Modelling

A multiple linear regression model was used to evaluate the influence of the five independent

HR variables on insider incident frequency:
Figure 1

Formula
Y = B+ 1 X1 + BoXo + B3X3 + B4 Xy + B5X5 + €

Where:

e Y = Number of insider threat incidents per 1000 employees
e X, = Behavioural Risk Assessment Score

e X, = Cybersecurity Training Frequency Index

e X;3 = Offboarding Security Compliance Index

e X4 =HR-IT Collaboration Score

¢ Xs = Employee Monitoring Sophistication Index

e €= Errorterm

e [0...85 = Regression coefficients

Using OLS (Ordinary Least Squares) estimation via SPSS v28 and Python’s statsmodels, the

following values were derived:
Table 2

OLS (Ordinary Least Squares) estimation via SPSS v28 and Python’s statsmodels

Coefficient Term Estimate (B) Standard Error t-value p-value
Intercept O 6.78 0.82 8.27 <0.001
Behavioral Risk (X1) -0.49 0.12 -4.08 0.0003
Training Frequency (X2) -0.37 0.14 -2.64 0.012
Offboarding (X3) -0.55 0.11 -5.00 <0.001
HR-IT Collab (X4) -0.28 0.13 -2.15 0.039
Monitoring (X5) -0.31 0.15 -2.07 0.045
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Figure 2

Formula

R?*—=0.62 Adjusted R* = 0.59 F(5,29) = 9.13 p-value < 0.001

Figure 3

Correlation Matrix

Correlation Matrix

e | Ogistic Regression ess=sSVM essssRandom Forest emms o

0,9
0,7

0,6
0,5
0,4
0,3
0,2
0,1

Accuracy Precision Recall F1-Score AUC
To evaluate inter-variable independence and assess the risk of multicollinearity, a Pearson

correlation matrix was constructed. No VIF value exceeded 2.1, indicating no risk of

multicollinearity.
Variance Decomposition and Contribution Analysis

The relative contribution of each HR variable to the reduction of insider incidents was
calculated using Shapley Value Regression Analysis, which decomposes the R? into additive

components:
Table 3

Shapley Value Regression Analysis

Variable Shapley Contribution (%)
Offboarding Protocol 28.7%
Behavioral Risk Assessment 24.3%
Cybersecurity Training 20.4%
HR-IT Collaboration 14.1%
Employee Monitoring 12.5%

This indicates that secure offboarding policies contributed the most to reducing threat

incidents, followed closely by behavioural risk assessments.
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Figure 4

Actual Organisation Metrics

Actual Organization Metrics

0.81 0.83 0.88

Logistic SVM Random Forest
Regression

¥ Precision ® Recall ¥ F1-Score *AUC ~¥ =~

Graphical Representation (Described Textually)

e A scatter plot of HR Intervention Score vs. Insider Incident Frequency shows a strong
negative slope, with a regression line indicating a downward trend (as intervention
increases, incidents decrease).

e Abarchartdisplaying the Shapley contribution of each HR dimension shows offboarding
and behavioural monitoring bars substantially higher.

e A heat map correlating HR-IT collaboration and response time shows that organisations
with collaboration scores =4 respond 3.8 times faster to insider events than those scoring
<2.

Conclusion

This study underscores the transformative potential of Human Resource (HR) practices in
fortifying organisational defences against insider cybersecurity threats. Drawing upon empirical
data and advanced statistical modelling, we demonstrated that strategically designed HR
interventions—such as secure offboarding protocols, behavioural risk assessments, role-specific
cybersecurity training, interdepartmental collaboration, and ethical employee monitoring—can
significantly reduce the frequency and impact of insider threats. The integration of these measures
yielded a statistically robust model (R? = 0.62), underscoring the predictive power of HR variables

in threat mitigation strategies.

The findings support a shift in cybersecurity paradigms from purely technical defences to
socio-technical approaches that recognise employee behaviour, organisational culture, and
procedural design as equally critical components. Notably, secure offboarding and behavioural
analytics emerged as the most influential factors, suggesting that the critical stages of an
employee’s lifecycle — entry, tenure, and exit-must be carefully managed with preventive and
predictive measures. Moreover, frequent and contextualised training, along with active

collaboration between HR and IT departments, demonstrated synergistic benefits in improving
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incident response times and fostering a resilient security culture. The study also addressed ethical
concerns surrounding employee surveillance, emphasising transparency, consent, and fairness as
vital to preserving trust and minimising resistance. Organisations that implemented clear
communication policies regarding monitoring practices experienced higher levels of employee
cooperation and policy compliance. In conclusion, integrating HR strategies into cybersecurity
frameworks is no longer optional, but imperative. As insider threats evolve in complexity and

subtlety, so too must the human-centric defences that counter them.
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This study examines the mediating role of Marketing
Proactive behaviour in the relationship between Innovative
Marketing Performance and supportive leadership. The study is a
descriptive survey based on structural equations, focusing on the Al
Kafeel Group for Public Investments, which comprises nine
enterprises across various industrial sectors in the Middle Euphrates
area of Irag. They were under investigation and numbered 320.
Using Cochran's formula, the sample size consisted of 195 persons;
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members. The findings revealed that proactive marketing behaviour
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Introduction

As organisations compete in unpredictable times, research and practitioners emphasise
employee behaviours like predicting the future and proactively resolving issues (Campbell, 2000).
This collection of behaviours is termed Proactive behaviour in the literature (Bindel and Packer,
2010). Proactive behaviour refers to employees' self-initiated actions to enhance the work
environment, their role within the organisation, and their skills (Bindel and Parker, 2010). Proactive
behaviour, also known as proactive performance, refers to a set of behaviours that an employee
should be aware of when evaluating their own performance (Boudrias, 2021). Since proactive

conduct excludes a range of behaviours, it is distinct from innovation (Deperz, 2017).

Furthermore, the outcomes of Proactive behaviour do not need to deviate objectively from
organisational actions (Potoknik and Anderson, 2016). However, since they both need a
comparable process to arise and be accomplished in an organisational setting, proactive and
inventive behaviour is similar. Thus, proactive conduct involves visualising improvement,
consciously proposing improvement ideas to others, and actively applying them in the workplace
(Bindel et al., 2012).

Literature Review

The literature review determined that proactive behaviour can be influenced by various
variables, such as welfare (Fay and Hotges, 2017) and supportive leadership, and it can also affect
variables like employee turnover (Rajabi Pourmibdi et al, 2018). One of the leadership
philosophies known as "supportive leadership” is predicated on the manager and staff having a
coaching relationship, which will last until the staff members are capable of handling their

responsibilities independently (Cunningham et al., 2012).

This relationship aligns with Drucker's definition of knowledge workers. Moreover, this group
of employees expects to create added value for the organisation by processing existing
information, creating new information, defining and solving problems with its help, and using their
experience and skills (Drucker, 2018).In a supportive leadership style, leaders care about their
subordinates and followers, providing training and development opportunities to help them
advance in their careers. Leaders with this approach strive to meet their subordinates' demands
and preferences (Banai and Reserrel, 2001) while also appreciating their efforts (Meierhans et al.,
2001). This leadership style involves effective communication to convey organisational messages,
create a supportive environment, increase efficiency and productivity, consider personal budget,

and project completion (Johnson et al., 2012).

The Innovative Marketing Performance and creativity of employees is often called the creation
of novel and beneficial products and services as well as innovative ideas and methods (Paliva et al.,
2022), which have been necessary to solve problems and meet the basic needs of the organization
(Chen, 2020) and forces organizations to use the innovative abilities of employees themselves
(Shango et al., 2019).

Organisations whose employees do not engage in such behaviours face a greater risk of

failure (Aldham and Cummings, 1996). Today, a creative workforce is needed in the service sector.
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Researchers in this field have conducted research in Asian and American countries. The results
indicate that individual creativity depends on several organisational factors, such as leadership
behaviour and behavioural factors (Shelley et al.,, 2004). The need for innovative marketing

performance in organisations is evident due to their unstable conditions (Tseng and Tseng, 2019).

Education and schools, as the cornerstone of overall development, play an unparalleled role
in enhancing countries' scientific, cultural, economic, and social status. The capital and the main
element of education and schools are teachers and managers, whose familiarity with Innovative
Marketing Performance and forward-looking behaviour significantly affects how they deal with and
adapt to the bottlenecks and hardships of their jobs. Sometimes, it is an opportunity to turn these
challenges into opportunities. Unfortunately, most thinking taught and predicted in educational
organisations is analytical. However, in the real world, innovative marketing performance and
forward-looking behaviours and factors affecting it need more attention. Consequently, it is crucial
to consider the factors that influence Innovative Marketing Performance in education and
institutions. This study's primary objective is to investigate how proactive conduct mediates the

relationship between innovative and supportive leadership.
Study Hypotheses and Study Model
H': Supportive leadership has a considerable impact on Marketing's proactive behaviour.
H2: Supportive leadership has a significant impact on Innovative Marketing Performance.

H3: Marketing Proactive behaviour has a significant effect on Innovative Marketing

Performance.

H*: Marketing Proactive behaviour mediates the relationship between supportive leadership

and Innovative Marketing Performance

Figure 1
Study Model
Marketing Proactive
Behavior
Supportive Leadership Innovative Marketing
Performance
Study Method

The purpose of the study is to examine how proactive marketing practices mediate the
relationship between successful creative marketing and encouraging leadership. Moreover, the
study is categorised as applied research because its findings are relevant to multiple service

sectors. The field approach (questionnaire) is used in this structural equation-based descriptive
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survey to describe a circumstance or series of occurrences. The Al Kafeel Group for Public
Investments, comprising nine businesses operating in various manufacturing industries within Irag's

Middle Euphrates region, serves as the statistical community for this study.

The sample of 195 individuals was selected using the simple random sampling procedure, as
determined by Cochran's formula. This research collected data for hypothesis testing using the
field technique and the library method to construct theoretical underpinnings and literature. The
library approach included books, periodicals, journals, and master's and doctoral theses. A
questionnaire was used, which consisted of two demographic sections and significant questions.
Gender and history are among the demographic or general inquiries. The findings revealed that
27% of the sample consisted of males and 73% females. Only 25% of the participants had more
than 10 years of work experience, while 65% had 11-15 years of experience. Ten per cent have
been in their current positions for more than fifteen years. Respondents are requested to provide
theirideas in a Likert-style answer letter ranging from very little to very large in the critical questions

section.

The validity of the questionnaire was implicitly validated in this study due to its
standardisation. We used the average variance extracted (AVE) to assess the study's convergent
validity. The reliability of the questionnaire was assessed using Cronbach's alpha and CR composite
reliability. The Cronbach's alpha level is kept above 0.7. Frenell and Locker (1981) recommend a
high level of 0.5 and 0.7 for AVE and CR, respectively. PLS software and structural equation methods
are examples of data analysis technologies. The PLS technique uses two steps to analyse and
understand structural equation modelling: the measurement model test and the structural model

test. Below is a description of each stage.
Types Of Mediation Effect

Baron and Kenny (1986) developed the mediation analysis approach thirty years ago, and
many academics continue to use it today. According to a recent study by Zhao et al. (2010), which
summarised earlier mediation analysis research and provided possibilities for the future,
researchers have identified conceptual and methodological issues with the approach proposed by

Baron and Kenny (1986). Disintermediation is divided into two primary categories by the authors:

® There is no mediation; the direct influence is considerable, whereas the indirect influence is

not.
¢ There is no mediation without an effect; both direct and indirect influences are insignificant.

The study identifies three types of mediation: complementary, competitive, and indirect.
Complementary mediation involves similar and significant direct and indirect impacts, while
competitive mediation involves considerable and opposing direct and indirect impacts, and only

indirect mediation focuses on indirect impacts.

Zhao et al. (2010)'s approaches align with the concepts of partial and complete mediation
outlined by Baron and Kenny (1986). When the direct effect is minimal, indirect mediation is the
only viable option. However, when both the direct and indirect effects are significant, it is possible

to discriminate between complementary and competing mediation.
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In contrast to competitive mediation, which has a negative direct effect and an indirect
effect product, complementary mediation directs both direct and indirect effects in the same
direction. The existence of a second mediator, whose indirect influence has the same sign as the
direct effect, is implied by competing mediation, even though it supports the suggested mediating
effect. The mediating construct functions as a suppressor variable, reducing the overall effect of

the first variable on the third. The analytical procedure is as follows:
Figure 2

The process of mediation analysis

P1 P2

Yes significant

Is py Is p3

significant significant
Yes ? ? No
Yes
A4 A4 4
Complementary Competitive Indirect-only Direct-only No effect

(partial mediation)| | (partial mediation)| | (full mediation) || (no mediation) (no mediation)

Source: Hayer et al., 2021
Data Analysis
1- The Measurement Model Testing

1-1- At the indicator level, convergent validity is the state in which all observed variables'

factor loads are greater than 0.4, indicating the validity of all items and variables.
Figure 3

Convergent Validity at The Level Of Factors: Factor Loadings

In this phase, questions with a factor loading of less than 0.4 were extracted from both the

elimination and final models. In this model, all questions have a factor loading over 0.4, indicating
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that the items effectively measure the data.

1-2- Using the mean of the recovered variance at the level of latent variables or components,
convergent validity AVE: AVE values of 0.5 or higher, as defined by Frenell and Locker (1981),
show that the construct Opinion accounts for at least 50% of the variation of its component

elements. The standard variance for each structure is shown in Table 2.
Table 2
Employing the extracted average variance

For examining the convergent validity at the component level

(AVE)
Innovative Marketing 0.693
Performance
Marketing Proactive Behavior 0.607
Supportive Leadership 0.694

The measurement tool's appropriate validity is demonstrated by the fact that the convergent
validity of all variables exceeds 0.5 at the factor level. Using composite reliability criteria and
Cronbach's alpha, the measurement models are evaluated, as shown in the results table that

follows:
Table 3

Composite Reliability and Cronbach's Alpha Results

Cronbach's Composite
Alpha Reliability
Innovative Marketing 0.893 0.918
Performance
Marketing Proactive Behavior 0.87 0.901
Supportive Leadership 0.89 0.919

The composite reliability and Cronbach's alpha findings are verifiable and exceed 0.7.

2- According to Chin (1998), there should be two criteria used to evaluate the auditor's validity
or diagnostic validity:

2-1- The components or indicators of a structure should endure the highest factor load such
that other structures suffer the least amount of sectional stress. This is known as item-level assessor
or diagnostic validity. Giffen and Ashtrab (2005) state that the factor load on the construct that

corresponds to each item should be at least 0.1 more than the factor load on all other constructs.
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Table 4

Auditor validity or diagnostic validity at the item level

Innovative Marketing Marketing Supportive

Performance Proactive Behavior Leadership
Vi1 0.373 0.414 0.853
V12 0.113 0.456 0.804
Vi3 0.188 0.38 0.818
V1 4 0.316 0.451 0.873
V13§ 0.08 0.439 0.816
V21 0.042 0.736 0.353
V22 0.127 0.832 0.562
V2 3 -0.019 0.838 0.364
V2 4 0.069 0.891 0.462
Vi1 0.877 0.036 0.274
V3 2 0.891 0.037 0.236
V33 0.666 0.107 0.08
V3 4 0.827 0.159 0.256
V3 5§ 0.879 0.01 0.174
v2 § -0.144 0.752 0.289
v2 6 0.235 0.591 0.216

The validity of the diagnostic tool is supported by the fact that each construct has the lowest
cross-sectional load (at most 0.4) and the most significant factor load (at least 0.4) on other

constructs, demonstrating that the diagnosis is made at the item level.

2-2- A construct must have a square root of AVE that is larger than its correlation with other
constructs for it to be valid or diagnostically valid at the factor or concept divergence level. This
implies that compared to other structures, the structure has a greater correlation with its indicators.
By examining the components or structural divergence displayed below, one can assess the validity

of the assessment or diagnosis.
Table 5

Diagnostic Validity at The Constructs Divergence Level

1 2 3
Innovative Marketing 0.832
Performance
Marketing Proactive Behavior 0.074 0.779
Supportive Leadership 0.27 0.514 0.833

According to Fornell and Larcker's method, the second occurrence of divergence (at the
structural level) can be regarded as valid if the elements on the diameter of the matrix are greater
than the values in the cells beneath them. The accompanying table clearly shows that the diagonal
components are always larger than the values below them, establishing the validity of the criteria

at the factor level.
4-5- Test of Hypotheses

Both structural models' orientations were assessed, and the theories were looked into. The

number of arrows on each route represents its coefficient, which is based on one of the model's
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assumptions. The path coefficient (beta) between each variable and the dependent variable is
evaluated for magnitude, sign, and statistical significance for each hypothesis. The route coefficient
illustrates how one structure directly affects another. A larger route coefficient indicates a higher
predictive influence of the hidden variable. The relevant coefficient is suitable for assessing the
results of the connections between independent and dependent variables in the current study, as
well as for illustrating the importance of the interactions between these variables. Each path
coefficient t-value should be analysed to ascertain the path coefficient or beta's magnitude and

relevance.
Figure 4

The investigated research model's hypotheses (regression coefficient and R?)
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Figure 5

The hypotheses' investigated research model (P values)
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Figure 6
The hypotheses' investigated research model (T values)
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The results of the program show that all hypotheses have a significance level below 0.05,
indicating that the chosen sample or population does not have a beta value of zero. The beta value
of 0.514 was obtained in the first hypothesis, indicating that supportive leadership has a 51% impact
on Marketing proactive behaviour. This implies that 51% of the shifts in proactive behaviour in
marketing can be attributed to supportive leadership. The t-statistic must be greater than 1.96 to
validate the hypothesis. This figure corresponds to 3.37 in the software's output. Consequently,

this idea is confirmed.

The H2, with a beta value of 0.315, suggests that supportive leadership has a significant
influence on Innovative Marketing Performance, indicating that 31% of pioneers' behaviour
changes are linked to supportive leadership. To verify the hypothesis, the t-statistic must be greater

than 1.96. This value corresponds to 4.21 in the software's output. Therefore, this idea is accurate.

According to the H3's beta value of 0.554, innovative marketing performance is influenced
by progressive behaviour to a degree of 55%. This suggests that 55% of the improvements in
Innovative Marketing Performance are due to progressive behaviour. To validate the hypothesis,
the t-statistic should be larger than 1.96. This number corresponds to 4.21 in the program output.

As a result, we may infer that this hypothesis has been validated.

The H4 focuses on the role of proactive marketing behaviour as a mediator in the relationship
between innovative marketing performance and supportive leadership. To investigate this subject,
it is necessary to consider the indirect influence of supportive leadership on the performance of
innovative marketing. This impact was 0.133, which was statistically significant at the 95%
confidence level. Consequently, the initial condition was verified. The second step should analyse
the output, which is significant and equivalent to 0.315, to determine the direct relationship

between creative marketing performance and supportive leadership.

Furthermore, this results in an overall effect of 0.648, which is statistically significant.
Therefore, it is verified that the mediating influence of proactive marketing behaviour indirectly
impacts the relationship between supportive leadership and innovative marketing performance.

Furthermore, the observation of a significant direct effect implies that this effect is partial.
Conclusion

The results revealed that proactive marketing behaviour is influenced by supportive
leadership. These findings align well with research (Boudrias et al., 2021; Amanah et al., 2022). The
performance of innovative marketing depends on supportive leadership. These findings align well
with the research of Bannay et al. (2020). Innovative marketing performance is influenced by

proactive marketing behaviour. The current work's findings agree with those of Fadhil (2024).

Marketing proactive behaviour occurs between supportive leadership and Innovative
Marketing Performance relationships. Today, the key to the success of educational institutions is
providing creative services tailored to different needs. The capital and central element of education
and schools are teachers and managers, whose familiarity with Innovative Marketing Performance
plays a crucial role in addressing and adapting to the challenges and difficulties of their jobs. These

findings align well with the research of Hussain et al. (2024), emphasising the importance of
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strategic innovation capabilities in enhancing the strategic niche of organisations.

Sometimes, itis an opportunity to turn these challenges into opportunities, so looking at their
influencing factors and variables is necessary. Note. Considering the effectiveness of supportive
leadership on Innovative Marketing Performance and proactive marketing behaviour, itis necessary
to give great importance to respect, trust, and fellowship among members and avoid using

directive styles.

Leaders should be available and aware of their subordinates' problems, and the group's
interests should take precedence over all else. Additionally, the leader must maintain a friendly
relationship with their employees to meet their needs and avoid high-order styles. If tasks are
assigned in a supportive manner, leadership will improve employee performance. The current
work's findings agree with those of (Shaheed et al., 2023)
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Introduction

The relationship between government policies and business strategy has long been a central
theme in the fields of economics, management, and public policy. Governments play a vital role in
shaping the external environment within which businesses operate. Through instruments such as
fiscal policy, taxation systems, trade agreements, subsidies, labour market regulations, and
environmental standards, governments establish the “rules of the game” that guide organisational
behaviour. For businesses, these rules represent both opportunities and constraints, requiring firms
to adapt their strategies to remain competitive and sustainable continuously. In this way,
government intervention in the economy becomes a powerful determinant of corporate decision-

making, investment behaviour, and long-term strategic direction.

In developed economies, government policies are typically characterised by stability,
transparency, and institutional strength. Policies in such contexts are often the result of extensive
consultation, evidence-based decision-making, and effective enforcement mechanisms. For
example, predictable taxation frameworks and supportive monetary policies allow firms to make
long-term investment decisions with confidence. Similarly, structured labour laws and strong
property rights create an environment in which innovation and entrepreneurship can flourish.
These conditions enable businesses to align their strategies with government priorities, pursue

innovation-driven growth, and integrate into global markets with reduced risk.

By contrast, businesses operating in emerging economies often encounter policy
environments that are volatile, inconsistent, or vulnerable to political influence. Factors such as
corruption, weak institutional capacity, bureaucratic inefficiencies, and sudden regulatory shifts
undermine the ability of firms to plan strategically over the long term. Instead, many companies in
these economies adopt short-term, adaptive strategies aimed primarily at survival. For instance,
firms may rely on diversification, informal networks, or opportunistic decision-making to navigate
policy unpredictability. While such strategies can sustain businesses in the short run, they often limit
their ability to compete globally, invest in research and development, or adopt sustainable
practices.

The comparative differences between developed and emerging economies underscore the
importance of understanding how government policies influence business strategy across diverse
contexts. In developed economies, firms tend to enjoy a symbiotic relationship with governments:
businesses contribute to economic growth, employment, and innovation, while governments
provide a stable environment that supports long-term planning. Conversely, in emerging
economies, the relationship is more complex and often characterised by tension. Businesses must
frequently respond to abrupt policy changes, shifting tax structures, or protectionist trade

measures, which can restrict competitiveness and hinder growth.

This divergence has importantimplications not only for managers and entrepreneurs but also
for policymakers seeking to foster sustainable economic development. Governments in emerging
economies often aspire to replicate the stability and innovation ecosystems of developed nations,
yet the challenges of institutional reform and policy enforcement remain substantial. Similarly,

multinational corporations expanding into emerging markets must design strategies that are
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sufficiently flexible to withstand policy shocks while also leveraging opportunities created by

government incentives.

The study of government policies and business strategy, therefore, provides valuable insights
into how institutional environments shape organisational behaviour. It also contributes to the
broader understanding of economic development by highlighting the interplay between
governance, policy frameworks, and private sector competitiveness. By conducting a comparative
analysis of emerging and developed economies, this research seeks to answer a critical question:

How do government policies shape business strategies differently across economic contexts?

In addressing this question, the paper emphasises five key policy domains—fiscal and taxation
frameworks, trade regulations, labour market policies, environmental standards, and innovation
policies. Each of these domains carries significant implications for how firms strategise in terms of
investment, market entry, human resource management, sustainability, and global expansion. By
examining these domains through case studies and theoretical perspectives, the study aims to

reveal the nuanced ways in which businesses adapt to their policy environments.

Ultimately, understanding these dynamics is essential for both scholars and practitioners. For
managers, such insights highlight the need for context-specific strategies that align with
governmental frameworks while maintaining flexibility. For policymakers, the analysis underscores
the importance of designing policies that not only regulate but also enable businesses to innovate,
compete, and contribute to national economic growth. For researchers, the comparative approach
offers a deeper theoretical and practical understanding of how institutions shape corporate

strategy in varied economic settings.
Literature Review
Government Policies and Business Environment

Government policies shape the broader institutional and economic environment in which
businesses operate. Scholars widely acknowledge that fiscal and monetary policies have a direct
impact on firms' decision-making processes, cost structures, and investment behaviours. North
(1990) emphasises that institutions, including government regulations, determine the rules of the
game for economic activity, influencing how organisations respond to opportunities and
constraints. Similarly, Porter (1998) argues that factors such as taxation, interest rates, and subsidies
directly alter firms' competitive positions. For instance, favourable tax regimes encourage research
and development, while high-interest rates may discourage borrowing and long-term investment.

Thus, government interventions can either stimulate or hinder strategic business initiatives.
Developed Economies

In developed economies, government policies are typically characterised by stability,
predictability, and strong institutional frameworks. Countries such as the United States, Germany,
and Japan have implemented regulatory environments that encourage innovation, protect
property rights, and promote global market integration. Hall and Soskice (2001), in their Varieties
of Capitalism framework, highlight that firms in liberal market economies (e.g., the U.S.) rely heavily

on competitive markets. In contrast, coordinated market economies (e.g., Germany and Japan)
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benefit from strong collaboration between government, industry, and labour unions. Both models,
however, are underpinned by institutional stability, enabling firms to adopt proactive, long-term
strategies. These include investments in advanced technologies, sustainability practices, and

international expansion, which are supported by clear and enforceable policies.
Emerging Economies

In contrast, emerging economies often present business environments marked by policy
volatility, weak institutional capacity, and political influence. Countries such as India, Brazil, and
Pakistan provide examples where frequent regulatory changes, bureaucratic inefficiencies, and
corruption complicate strategic planning. Khanna and Palepu (2010) argue that in such contexts,
firms often develop “institutional voids” strategies—building networks, creating informal
governance mechanisms, or relying on diversification to offset uncertainty. While these adaptive
measures enable survival, they rarely foster the same level of innovation and global
competitiveness seen in developed economies. For example, unpredictable tax regimes in Brazil
orinconsistent trade policies in Pakistan limit firms’ ability to pursue long-term investments. Instead,

businesses frequently adopt short-term, reactive strategies that prioritise flexibility over stability.
Gaps in Literature

Although a substantial body of research exists on the impact of government policies on
economic performance, there are notable gaps in the literature. Most studies focus either on
macroeconomic outcomes, such as growth, inflation, or trade balances, or on firm-level adaptations
in isolation. Few have integrated both perspectives to explore how government policy frameworks
simultaneously shape macro-level competitiveness and micro-level business strategies across
different economic contexts. Additionally, much of the existing comparative research emphasises
either developed or emerging economies independently, with limited focus on systematically
contrasting the two. This leaves room for further exploration of how similarities and differences in
institutional environments influence corporate strategies, particularly in the context of
globalisation, technological transformation, and sustainability pressures. Addressing this gap will
not only enrich theoretical understanding but also provide practical insights for policymakers and

business leaders operating in diverse economic environments.
Methodology

This study employs a qualitative comparative research design to examine how government
policies influence business strategies in emerging and developed economies. A qualitative
approach is appropriate because it allows for in-depth exploration of institutional contexts, policy
environments, and firm-level responses, which cannot be fully captured through quantitative

indicators alone.

The research relies primarily on secondary data drawn from reputable international sources,
including reports and databases published by the World Bank, the International Monetary Fund
(IMF), and the Organisation for Economic Co-operation and Development (OECD). These sources

provide reliable information on fiscal frameworks, trade regulations, labour market policies, and
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governance structures across different economies. In addition, peer-reviewed academic literature

and policy briefs are incorporated to strengthen the theoretical foundation of the analysis.

To complement these data, the study integrates case studies of firms operating in both
developed and emerging economies. Examples include multinational corporations from the
United States, Germany, and Japan on the developed side, and leading firms from India, Brazil, and
Pakistan on the emerging side. These case studies illustrate how businesses adapt their strategies
under varying policy conditions, highlighting both the constraints and opportunities shaped by

government interventions.

The analysis adopts a comparative institutional approach, which emphasises the role of
institutions and policy frameworks in shaping business behaviour. This framework is beneficial for
identifying contrasts between the stability and predictability of developed economies and the
volatility and institutional weaknesses often present in emerging markets. By synthesising cross-
national data with firm-level evidence, the methodology ensures a balanced perspective that links

macro-level policy environments with micro-level strategic decisions.
Case Studies
Case 1: Tesla (Developed Economy - U.S.)

Tesla benefits from government incentives, including tax credits for electric vehicles and

support for renewable energy. Stable policies encourage innovation-driven strategies.
Case 2: Tata Group (Emerging Economy - India)

Tata faces policy volatility in taxation and trade tariffs. Its strategy emphasises diversification

and flexibility to survive uncertain environments.
Case 3: Huawei (Emerging-to-Developed Transition - China)

China’s strong state-led industrial policies provided Huawei with subsidies and global

competitiveness, showing how strategic policies can transform an economy.
Conclusion

Government policies play a decisive role in shaping the strategic direction of businesses, yet
their effects vary considerably between developed and emerging economies. In developed
contexts, the presence of stable regulatory frameworks, transparent governance, and vigorous
institutional enforcement fosters an environment conducive to long-term planning. Firms can invest
confidently in innovation, sustainability, and global expansion by anticipating and aligning with
government priorities. Such stability not only strengthens competitiveness but also enhances
resilience in the face of global market fluctuations. In contrast, emerging economies present a more
complex and often challenging policy environment. Frequent regulatory changes, weak
institutional capacity, and political instability contribute to uncertainty that directly affects corporate
decision-making. As a result, firms in these economies frequently adopt short-term, adaptive
strategies focused on flexibility and survival rather than proactive innovation. While these
approaches may enable businesses to remain viable, they often limit their ability to integrate into

global markets or sustain long-term growth.
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The comparative analysis underscores the importance of aligning government policies with
the strategic needs of businesses. Policymakers in emerging economies should focus on reducing
policy volatility, strengthening institutional frameworks, and creating incentives for innovation and
investment. At the same time, managers operating across diverse contexts must remain attentive
to policy environments, designing strategies that balance adaptability with long-term vision.
Ultimately, the study highlights that sustainable economic growth and business competitiveness
require a synergistic relationship between governments and firms. Effective policies provide the
stability and direction that businesses need, while responsive corporate strategies ensure that

national economies benefit from innovation, employment, and global integration.
References

Acemoglu, D., & Robinson, J. A. (2012). Why nations fail: The origins of power, prosperity, and
poverty. Crown Business.

Aghion, P., & Howitt, P. (2009). The economics of growth. MIT Press.

Hall, P. A., & Soskice, D. (2001). Varieties of capitalism: The institutional foundations of comparative

advantage. Oxford University Press.

Khanna, T., & Palepu, K. G. (2010). Winning in emerging markets: A road map for strategy and
execution. Harvard Business Press.

North, D. C. (1990). Institutions, institutional change and economic performance. Cambridge

University Press.
Porter, M. E. (1998). The competitive advantage of nations. Free Press.

Rodrik, D. (2008). One economics, many recipes: Globalisation, institutions, and economic growth.

Princeton University Press.

Stiglitz, J. E. (2002). Principles of corporate finance. OECD Journal: Financial Market
Trends, 2002(1), 123-145. https://doi.org/10.1787/fmt-v2002-art4-en

Williamson, O. E. (1985). The economic institutions of capitalism. Free Press.

100

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1787/fmt-v2002-art4-en

CONFERENCE PAPER

International Conference on Economic Sciences and Management in the Changing World 2025

Accepted: September 29, 2025 | Published: October 16, 2025 | Language: English

QU ) *EX o Pyl p Orlyk
%"" FUTURITY *5/' N InytZrnat"i:naICIassical
e PUBLISHING *;\éw{';* University

Why Women Work Harder Than Men: Gender Norms,
Patrilocality, and Labor Market Inequalities in Kazakhstan and

Kyrgyzstan

Irina Kovaleva®™', Alma Kudebayeva ©%’, Gerald Pech™?

'"MAE (Master of Arts in Economics),
PhD Candidate, Adjunct Lecturer,
Department of Economics,
KIMEP  University, 2 Abai Avenue,
Almaty, 050010,  Republic  of
Kazakhstan

2PhD, Associate Professor, Department
of Economics, KIMEP University, 2 Abai
Avenue, Almaty, 050010, Republic of
Kazakhstan

3PhD, Associate Professor, Department
of Economics,
KIMEP  University, 2 Abai Avenue,
Almaty, 050010, Republic  of
Kazakhstan

< Corresponding author: almak@kimep.kz

o 0¢o

This work is licensed under CC BY-NC-ND 4.0.
To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-
nd/4.0

This study investigates why women demonstrate higher
work effort than men in Kazakhstan and Kyrgyzstan, focusing on
gender norms, patrilocal traditions, and labor market inequalities.
The analysis uses secondary household microdata from the Life in
Kyrgyzstan survey (2016-2019) and econometric methods (OLS,
Heckman selection, and Oaxaca-Blinder decomposition),
complemented by prior empirical findings from published studies.
The results reveal that social norms and family relocation patterns
disproportionately pressure women to demonstrate high work
effort, while structural labor market disparities limit their career
advancement. The findings highlight the intersection of culture and
labor policies, offering insights for gender-sensitive workforce
strategies in Central Asia.
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Introduction

The issue of gender differences in labor activity is a significant topic in both economics and
sociology of labor. However, previous studies (Han, 2025; Trevisani, 2021; Kovaleva et al., 2025) have
primarily focused on general patterns of women'’s participation in the professional sphere and the
influence of economic factors, while giving less attention to the cultural and familial traditions of
Central Asia. Earlier research by Kovaleva et al. (20253, 2025b, 2025c) systematically examined these
patterns using household-level microdata from Kazakhstan and Kyrgyzstan. In contrast, our study
provides a comprehensive analysis of the interrelation between patrilocality, social norms, and
structural constraints of the labor market, as well as their combined impact on women'’s labor activity.
In regions where patrilocal traditions prevail, women tend to display high diligence and engagement
in professional activity even under conditions of limited career prospects and unequal pay.
Patrilocality indirectly stimulates high levels of labor participation since limited mobility and social
expectations shape compensatory behavioral strategies. The new theoretical conclusion is that
patrilocal social structures not only restrict women’s economic opportunities but also cultivate internal
motivation for intense labor activity, functioning as a compensatory mechanism for structural
inequalities. These results confirm and extend findings from “Why Do Women Work Harder Than
Men? Testing the Patrilocality Hypothesis” (Kovaleva, 2023a). In addition, this allows for a more
accurate modeling of the interplay between cultural, social, and economic factors in shaping gender
behavior in the labor market.

Table 1

Interrelation of Cultural, Economic, and Family Factors with Women's Labor Activity in Central Asia

Mechanism of Influence Manifestations in Sources

Women's Labor Activity

Cultural norms
(patrilocality,
gender
expectations)

Restricted access to resources
and prioritization of sons
motivate women to
demonstrate diligence and
devotion to work.

High discipline, productivity,
and aspiration for
recognition through work.

Kazenin (2023);
Kenzhebaeva &
Kim (2022)

Social control and
the culture of
shame

Support for traditional roles
through moral and social
pressure forces women to
perform excessive duties.

Compensatory labor
combining professional
employment and domestic
responsibilities.

Kenzhebaeva &
Kim (2022)

Labor migration
and economic dual
dependency

Limited opportunities in the new
labor market compel women to
work more intensively for
survival and family support.

Increased work commitment
and adaptive strategies.

Hofmann & Chi
(2022); Akcapar &
Cakir (2024)

Socio-demographic
conditions and
domestic duties

Family care and limited access
to social support intensify
women's workload.

Dual labor (paid and
invisible domestic), high
work intensity.

Lomia et al. (2020);
Nazridod et al.
(2021)

Source: compiled by the authors
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Hypothesis

Sociocultural factors and patrilocal practices contribute to higher levels of female labor

participation compared to men.
Objective

Identification of the sociocultural and structural factors that contribute to higher female labor

participation compared to men in Kazakhstan and Kyrgyzstan.
Objectives:

To analyze the gender norms and social expectations that influence labor behavior.
2. To assess the impact of patrilocality on the participation of women and men in the labor
market.

3. To examine labor market inequality between men and women.
Research Results
Sociocultural Factors

The growing participation of women in the labor sphere in Kazakhstan and Kyrgyzstan is
explained by a combination of sociocultural, economic, and historical factors that have shaped distinct
gender roles. Studies have shown that women'’s labor has consistently combined professional
responsibilities with a wide range of domestic and family duties. This dual role is determined not only
by economic necessity but also by cultural expectations that demand greater diligence and discipline
from women compared to men. Traditional notions of family and patriarchal practices reinforce a
division of roles in which men acquire economic advantages and social authority, while women bear
responsibility for maintaining familial stability and raising children. Within this system, women'’s work
becomes not only an economic activity but also a means of self-realization and an affirmation of their
social status within the family. Within household structures, gender asymmetry manifests itself in
priorities related to inheritance, access to resources, and influence over decisions concerning the
division of family duties. In patriarchally oriented households, preference is given to sons, which
motivates women to prove their value through efficient work and family support. This dynamic is
reinforced by additional social control mechanisms, such as a culture of shame, which regulates
women's behavior and compels them to undertake an excessive number of responsibilities, including
invisible domestic labor. Recent bibliometric evidence on gender and education also confirms the
persistence of early structural inequalities that later translate into labor market disparities (Temirtayeva
et al., 2025).

Technological Transformations

The transformation of the labor market under the influence of digitalization and automation has
a complex and dual impact on women'’s employment. On one hand, the automation of traditional
production and service processes creates a risk of job loss, particularly in low-skilled sectors, which
may exacerbate existing gender inequalities. On the other hand, technological development provides
new opportunities for women, including remote work that allows flexible time allocation between

professional and family responsibilities, as well as access to professions related to STEM fields, digital
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competencies, and innovative industries. Remote and hybrid employment enable women to combine
career advancement with family care, while active acquisition of digital skills enhances their
competitiveness in the labor market. Thus, processes of digitalization and technological
transformation have the potential both to reduce and to reinforce gender inequality, depending on
the extent to which social institutions, educational systems, and employment policies support equal
access for women and men to emerging opportunities in the digital economy. This mechanism has
also strengthened societal expectations of women'’s discipline and diligence, making their labor both
an economic activity and a moral responsibility to the community. These observations are consistent

with bibliometric evidence on automation and gender from Samatova et al. (2025).
Economic Inequality

Economic and social transformations, including migration processes, intensified gender
differentiation in labor. Women who remained in local communities or migrated with their families
demonstrated greater industriousness compared to men, performing tasks that extended beyond
formally paid work. This included household maintenance, childcare and care for elderly relatives, as
well as participation in additional economic projects that provided supplementary income.
Consequently, women's labor activity became a complex phenomenon that combined economic,
social, and cultural functions. Market inequalities were shaped by access to resources, education, and
professional opportunities. Women were compelled to exert greater effort to achieve economic
stability and ensure their families' financial security. At the same time, women's industriousness in
many cases compensated for structural constraints associated with gender expectations and social
inequality. It became a means of maintaining family integrity and survival under conditions of
economic instability, as observed in both rural and urban regions. A combination of factors, including
patrilocal traditions, the culture of shame, inequality in access to resources, socio-demographic
conditions, and migration processes, created circumstances that led women to demonstrate greater
labor dedication and diligence compared to men. Their labor performed dual functions: economic
and socio-cultural, which intensified its importance and significance. In this sense, women's diligence
was not an incidental phenomenon but rather a natural response to the region's social, economic, and
cultural challenges. The decomposition of income inequality presented in Kovaleva (2023b) also

supports this conclusion, showing persistent gaps despite equal qualifications.

Table 2

Causal Relationships Between Cultural Norms, Family Practices, and Labor Behavior

Factors Causal Relationship Manifestation in Labor Behavior
Cultural norms Traditional perceptions of female self- Greater dedication to work among
regarding the role of sacrifice, responsibility, and discipline women serves a compensatory
women in society shape expectations of high female function under conditions of
engagement in labor socioeconomic inequality
Family practices of Limited male participation in household Increased labor activity and
support and distribution | tasks and childcare encourages women resilience to professional burnout
of responsibilities to demonstrate stronger professional among women
loyalty as a form of self-realization
Socioeconomic Low wages and employment instability Work is perceived as a source of
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conditions reinforce the need for self-preservation social stability and personal dignity
through professional commitment
Cultural capital and Educated women in post-Soviet societies | Focus on career advancement and
educational values more often associate success with skills improvement
professional achievement
Gender stereotypes in Limited opportunities for women'’s career High productivity and loyalty as a
the professional sphere advancement are offset by stronger form of symbolic recognition
motivation for high-quality task
performance

Source: compiled by the authors

Studies by Kovaleva et al. (2025a) on gender norms and women'’s labor behavior in Central Asian
countries focused on identifying the interrelationship between cultural traditions, family social
structures, and economic activity. The research examined how patrilocality, unequal distribution of

domestic responsibilities, and social expectations influence women’s labor motivation.

The analysis conducted by I. Kovaleva et al. (2025b) revealed that in societies with strong
patriarchal foundations, the increased intensity of women'’s labor results not only from economic
necessity but also from cultural pressure that encourages self-affirmation through work. Rising
educational levels, urbanization, and the gradual transformation of societal perceptions of women'’s
roles have contributed to shifting labor motivation from necessity to the desire for self-realization and

personal fulfillment.

This process reflects a gradual transition from reproductive labor to participation in production
and entrepreneurial initiatives, which has increased overall economic activity. Economic analysis has
shown a persistent gender gap in wages, which remains even among individuals with equal
qualifications and experience. Differences in income stem not only from market mechanisms but also
from sociocultural factors, highlighting the influence of traditional beliefs and systemic biases
(Kovaleva et al., 2025c¢).

These findings made it possible to interpret gender inequality as a multidimensional
phenomenon shaped by cultural models, work ethics, and social expectations. Women's labor was
viewed not only as an economic category but also as an indicator of social dynamics, reflecting
changes in societal norms and the degree of gender equality. This interpretation allowed labor to be
understood as an instrument of cultural emancipation and social development that defines the pace

of modernization in post-Soviet societies.

In the contemporary context, it is also essential to consider the impact of technological change
on labor activity, particularly the role of artificial intelligence and automation in redistributing jobs.
Analysis of recent trends has shown that automation and the integration of Al are significantly
transforming the labor market, simultaneously creating new opportunities and risks for workers. One
of the consequences has been the emergence of new professions and the reduction of traditional
forms of employment, which requires the adaptation of skills and continuous professional

development (Samatova et al., 2025).

These changes are closely linked to gender dimensions, as labor market transformations affect

men and women differently, either intensifying or mitigating existing socioeconomic inequalities.
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Bibliometric analysis makes it possible to identify key trends through which digital technologies
contribute to the formation of new professional roles, the redefinition of competence requirements,

and the restructuring of employment patterns.

At the same time, it enables the identification of sectors with heightened risk of job loss and
declining levels of economic security among specific population groups. These findings underscore
the need to implement innovative vocational training instruments that account for gender differences
in access to technology and employment, as well as to develop policies oriented toward balanced
adaptation to digital transformations. In summary, the identified patterns, particularly the
characteristics of gendered labor participation, the impact of technological change, and the role of
migration factors, confirm the hypothesis that digitalization processes are not neutral but rather
reproduce existing social disparities while simultaneously creating potential for their mitigation

through targeted educational and social policy interventions.
Conclusions

This study demonstrated that the heightened labor activity of women in Kazakhstan and
Kyrgyzstan resulted from the interaction of gender norms, patrilocal practices, and structural
inequality in the labor market. The results build upon the broader framework of household structure
and innovation (Kovaleva et al., 2025a) and gender wage decomposition (Kovaleva et al., 2025d),
linking these mechanisms with the patrilocality hypothesis tested in earlier works. Women combined
paid employment with invisible domestic labor, performed caregiving functions, and ensured family
social stability, which required greater diligence and discipline from them compared to men. The
culture of shame, the preference for sons in resource distribution, and men's limited capacity to
perform household duties reinforced this tendency, transforming women's industriousness into a
socio-cultural obligation and means of self-realization. It was revealed that labor migration, economic
transformations, and urbanization additionally stimulated women to demonstrate high work capacity,
as they compensated for structural constraints and ensured family survival under challenging socio-
economic conditions. Prospects for further research in this direction include analysis of the impact of
contemporary political and economic reforms on gendered employment, the role of education and
vocational training in reducing inequality, as well as investigation of the psychological and social
mechanisms supporting women's labor under conditions of labor market transformation and

globalization.

This research was conducted within the framework of the Ministry of Science and Higher
Education of the Republic of Kazakhstan, Grant IRN: AP23487405.
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IEBIIEA This study investigates the impact of electronic financial
services on the profitability of the banking sector in Kosovo. The
investigation is based on the premise that adopting electronic
channels enhances operational efficiency, reduces transaction costs,
and supports the diversification of revenue sources. A quantitative
approach is employed, using monthly time-series data. An index of
electronic financial services is constructed from Google Trends,
while other indexes capture key dimensions of bank performance.
Principal Component Analysis (PCA) is applied to develop the
indexes, and their impact on profitability is estimated using Ordinary
Least Squares (OLS) regression. The findings indicate that electronic
financial services, liquidity, and GDP positively affect bank
profitability, while risk negatively affects it. In contrast, market share
and loan portfolio size are statistically insignificant. These results
offer practical insights for banks and policymakers, highlighting the
benefits of investing in electronic capabilities, promoting customer
adoption, and safely expanding digital services. By providing a novel
assessment of electronic financial services in Kosovo's transitional
banking environment, this study contributes to the broader
literature on digital finance and bank performance.
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Introduction

Technological innovation has become a key driver of change in the global banking industry.
Electronic financial services (e-financial services), such as online banking, mobile applications,
digital payments, and electronic lending platforms, have transformed how banks deliver services,
interact with customers, and generate income. These services reduce transaction costs, provide
24/7 access, and create new revenue channels, thereby positively impacting bank profitability
(Carbo-Valverde, 2017; Deloitte, 2018).

Traditionally, banks relied on interest income from lending, with operating models remaining
unchanged for decades. The 2008 global financial crisis exposed the limitations of these models,
prompting banks to pursue more stable and diversified sources of profit. Research indicates that
electronic financial channels lower costs, expand access, and increase fee-based income,
enhancing profitability through efficiency gains (Angor et al., 2019; Al-Khayyat et al., 2025).

Kosovo stands for a unique case of this transformation. Since the early 2000s, its banking
sector has expanded rapidly and increasingly adopted electronic channels to align with
international standards (Mazreku et al., 2016; Mustafa et al., 2005). The number of ATMs, POS
terminals, and e-banking accounts has grown substantially. Mobile banking has emerged as the
primary transaction channel, and integration with Google Pay and Apple Pay positions Kosovo
alongside European digital banking standards (CBK, 2024 _a; CBK, 2025).

Despite these advancements, the intensity and sustainability of the impact of e-financial
services on bank profitability in Kosovo remain underexplored. Most existing research focuses on
developed banking systems, leaving transitional economies underrepresented (Hernando and
Nieto, 2007; Lee and Ngo, 2020; Lee et al., 2021). While banks in Kosovo have adopted electronic
channels to expand services and maintain competitiveness, the financial benefits have not yet been
systematically quantified.

This research gap presents both theoretical and practical implications. Academically, it limits
understanding of how e-financial services influence bank profitability in transitional economies.
Practically, managers and regulators require empirical evidence to guide digital strategies that
foster sustainable profit growth.

Research Aim and Research Questions

The primary aim of this study is to investigate the impact of electronic financial services (e-
financial services) on the profitability of banks in Kosovo, with particular attention to cost efficiency,
process automation, and customer outreach. The study aims to provide systematic evidence on
how digital financial channels influence bank performance in a transitional economy.

To achieve this aim, the study addresses the following research question:

RQ: Do electronic financial services positively impact bank profitability in Kosovo, and if so, to
what extent?

Based on this research question, the following hypothesis is formulated:
Hi: Electronic financial services have a positive impact on the profitability of banks in Kosovo.

This hypothesis is grounded in the assumption that e-financial services enhance profitability
by reducing operating expenses, streamlining internal processes, and expanding customer reach.

110
©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



&) FUTURITY %
S &) s
?‘) PUBLISHING :ﬁ\?‘(;':

CONFERENCE PAPER

The magnitude of this impact is expected to vary depending on the level of client adoption and the
effectiveness of integrating these services into banks’ business models.

The findings of this study are intended to advance academic understanding and provide
practical guidance for banking professionals and regulators, supporting the design of digital
strategies that improve efficiency, improve customer engagement, and enhance overall financial
performance.

Research Methodology

This study examines the impact of electronic financial services (e-financial services) on bank
profitability using econometric analysis of monthly time-series data from August 2010 to December
2024. The data were collected from the Central Bank of Kosovo, the Kosovo Agency of Statistics,
and the International Monetary Fund.

Ordinary Least Squares (OLS) regression was employed, with the profitability index as the
dependent variable. The independent variables include indexes of liquidity, risk, growth, credit,
and e-financial services, while the logarithm of GDP (In_GDP) is included as a control variable.

To construct the composite indexes, Principal Component Analysis (PCA) was applied. The
adequacy and suitability of the dataset were assessed using the Kaiser-Meyer-Olkin (KMO)
measure and Bartlett's test (Mazziotta and Pareto, 2016; Boudt et al., 2022). Table 1 summarizes
the components and purpose of each index.

Table 1

Composite Indexes

Index Components Description / Purpose

Profitability Index (Pi) e Return on Assets, Captures overall bank profitability, combining
e Net Profit Before Tax, efficiency and performance
e Net Profit After Tax,
e Net Profit,

e Invers Cost/Income

Liquidity Index (Li) e Loan-to-Deposit Ratio, Measures the liquidity position of banks
¢ Liquidity Ratio,
e New Loans / New Deposits

Risk Index (Ri) ¢ Non-Performing Loan, Assesses bank risk, credit risk management,
Capital Adequacy Ratio, and stability
e Tier 1 Capital Ratio

Growth Index (Gi) e Deposit Growth Rate, Captures the growth dynamics of the bank
Total Asset Growth Rate

Credit Index (Ci) e Loan Growth Rate, Measures the expansion and management of
e New Loans / New Deposits | bank credit

Macroeconomic ¢ Logarithm of GDP Controls of the overall economic environment
Control (In_GDP)

Source: Author’s compilation based on Rekik and Kalai (2018), Borroni and Rossi (2019), Boda et al.
(2021), Dong et al. (2020), and Nguyen (2021).

Among these, the e-financial services index is central to this study. It is constructed from
monthly Google Trends search data and synthesised using PCA (Dong et al., 2020; Nguyen, 2021).
Table 2 outlines the method for constructing the e-financial services index.

111
©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



CONFERENCE PAPER

FUTURITY '7/?4
PUBLISHING 3\9\

T
£

& Pylyp Orlyk
¥ Internati ional Classical
it

Table 2

Calculation Process of the e-Financial Services Index

Step Description Source / Notes

Foundation Seven keywords selected based on banking functions: | Reflects payments, credit

Lexicon digital payments, P2P lending, online investment | allocation, investment, and
platforms, robo-advisors, cybersecurity, RegTech, | network channels
omnichannel services

Keyword Monthly search frequency obtained from Google | Used to measure digital activity

Frequency Trends as a proxy for public interest and adoption in banking

Screening Search frequencies standardized and assessed for | Only strongly correlated

Keywords correlation with overall bank performance keywords kept for the index

Index Factor analysis applied to synthesize selected | Captures overall adoption and

Integration keywords into a single EFi index activity of digital financial

services

Source: Author’s compilation based on Dong et al. (2020) and Nguyen (2021).

The impact of e-financial services on bank profitability is estimated using OLS regression. This

method is widely employed in banking and finance research due to its robustness in time-series
analysis (Di Febo and Angelini, 2022; Dong et al., 2020).

The functional form of the profitability model is expressed as:

Pi, = f(Li;_y, Ris_y, Gig_y Cis_y EFi,_iIn _BPV,_;)

In its linear specification, the OLS model is written as:

Pit = ﬁo + ﬁlx Lit—l + ﬁzx Rit—l + B3x Git—l + ﬁ4x Cit_1 + ﬁsx EFit_l

Where:

+ Be¢xIn_BPV,_ 4+ &

e Pi; - profitability of the banking sector at time t (dependent variable). Lit-1, Rit-1, Git-1,

Cit=1, EFit-1,, and In_BPV,_, lagged independent variables capturing liquidity, risk, growth,

credit, e-financial services, and bank performance volume, respectively.

e [30-interceptterm,

e [1-P6 slope coefficients measuring the marginal impact of each independent variable on

profitability.

e &t-errorterm, accounting for unobserved factors not included in the model.

Research Results

This section presents the descriptive statistics, correlation analysis, diagnostic checks, and

regression results used to evaluate the impact of electronic financial services (EFi) on bank

profitability in Kosovo.

To ensure comparability across variables, all indices were standardised to a common scale

before analysis. Table 3 reports the descriptive statistics of the dependent variable (Profitability, Pi),

lagged explanatory variables, and the control variable (In_GDP).
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Table 3

Descriptive statistics of variables

Variable type Symbol Sample size Std. Dev. Min Max Mean
Dependent variable Pi 172 1.00171 -2.47 2.03 .0037
Explanatory variables Li,_, 172 1.00063 -2.25 2.12 .0051
Ri,_4 172 1.00218 -1.38 2.37 .0029
Gi,_q 172 .93970 -2.00 2.86 .0000
Cip_q 172 .99573 -2.38 2.62 -.0070
EFi,_, 172 .99251 -1.37 2.43 -.0109
Control variable In_GDP,_, 172 29379 12.47 13.84 13.1888

Note: Variables with (t-1) represent the first lag
Source: Author’s calculations

Profitability shows a mean near zero and fluctuates between —-2.47 and 2.03, reflecting
alternating periods of gains and losses. Lagged explanatory variables — liquidity (Li), risk (Ri),
growth (Gi), credit (Ci), and electronic financial services (EFi) also fluctuate around zero, indicating
dynamic sector conditions. The credit index shows a slight overall contraction, while the EFi index
captures the gradual adoption of digital banking services. The control variable In_GDP remains
stable, suggesting that temporal variations in sector performance primarily reflect banking activity
and digital transformation rather than macroeconomic volatility.

Correlation Analysis

Pearson correlation coefficients were calculated to detect potential multicollinearity.
Profitability is strongly and positively correlated with EFi(r = 0.825, p < 0.01) and In_GDP (r = 0.843,
p < 0.01), showing that higher digital adoption and favourable macroeconomic conditions are
associated with greater profitability. Conversely, profitability is strongly negatively correlated with
risk (Ri; r = =0.666, p < 0.01), suggesting that greater risk exposure reduces profitability.
Correlations with liquidity (Li; r = =0.091), growth (Gi; r = 0.065), and credit (Ci; r = 0.116) are weak
and statistically insignificant, suggesting limited direct effects during the observed period.

Regression Analysis

To test the study hypothesis and quantify the impact of electronic financial services on
profitability, an Ordinary Least Squares (OLS) regression model was employed. OLS is appropriate
for time-series analysis and widely used in banking research (Onay and Ozséz, 2013; Dong et al.,
2020; Di Febo and Angelini, 2022).

Before analysing the regression results, a set of diagnostic tests was conducted to ensure
model validity and stability. Multicollinearity was assessed using the Variance Inflation Factor (VIF),
with all variables below the threshold of 5, indicating no serious multicollinearity. The normality of
the residuals was evaluated using the Jarque-Bera statistic (0.0741), which confirmed normality.
Heteroskedasticity was assessed using the Breusch-Pagan test (0.1766) and was not detected.
Autocorrelation was evaluated with the Durbin-Watson statistic (1.378), which indicated no
significant issues. Overall, these diagnostic results confirm that the regression model meets the
main OLS assumptions and is suitable for further analysis.
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The regression model demonstrates strong explanatory power: R = 0.907, R? = 0.823,
adjusted R? = 0.816, indicating that over 80% of the variation in profitability is explained by the
included variables. variationstatistically significant (F = 126.954, p < 0.001), confirming that the
regressors collectively account for profitability vain profitability

Table 4

Regression coefficients for the profitability model

Variable Coefficient B Std. Error t Sig. 95% CIl Lower 95% CIl Upper
Constant -26.2136 3.015 -8.695 | 0.000 -32.166 -20.261
L1 Li 0.0911 0.035 2.638 0.009 0.023 0.159
L1 Ri -0.2982 0.042 -7.148 | 0.000 -0.381 -0.216
L1 Gi -0.0601 0.038 -1.588 | 0.114 -0.135 0.015
L1 Ci -0.0653 0.035 -1.867 | 0.064 -0.134 0.004
L1 EFi 0.1839 0.071 2.576 0.011 0.043 0.325
L1_GDP 1.9880 0.229 8.700 0.000 1.537 2.439

Source: Author's calculations

The regression results indicate that bank profitability (Pi) is explained by lagged liquidity (Li),
risk (Ri), economic growth (Gi), the credit/loan portfolio (Ci), electronic financial services (EFi), and
macroeconomic activity (GDP). Liquidity (Li; B = 0.091, p < 0.01) and electronic financial services
(EFi; B = 0.184, p < 0.05) exhibit positive, statistically significant effects, suggesting that higher
liquidity and greater adoption of electronic financial services enhance bank performance. In
contrast, risk (Ri; B = -0.298, p < 0.01) exerts a significant negative impact, confirming that
increased risk reduces profitability. Growth/market share (Gi; B = —=0.060, p = 0.114) and the
credit/loan portfolio (Ci; B = =0.065, p = 0.064) display weaker negative effects, indicating limited
influence during the observed period. Macroeconomic activity (GDP; B = 1.988, p < 0.01) has a
highly significant positive impact, highlighting the critical role of broader economic conditions.

These findings confirm that electronic financial services positively influence bank profitability
in Kosovo. Incremental increases in the EFi index are associated with measurable improvements,
wi;ne-point rise in the EFi index corresponding sa 0.18-point increase in profitability. The benefits
of electronic financial services adoption are amplified under favourable macroeconomic
conditions, while elevated credit and operational risks diminish profitability, emphasising the need
for effective risk management and liquidity strategies (Psaila, 2019; Tolo, 2021).

Regional evidence corroborates these results. Studies in Albania, North Macedonia, and
Serbia show similar positive relationships, with improvements occurring gradually (Topalli dhe
Molishti, 2025). In advanced European markets, the effects are stronger due to higher digital
maturity and supportive regulatory frameworks (Carbo-Valverde, 2017). Other factors, including
loan quality, interest rates, and credit volumes, further shape profitability outcomes (Qehaja-Keka
etal., 2023). Overall, these results suggest that electronic financial services are increasingly central
to performance in Kosovo's banking sector, extending beyond operational efficiency to reshape
competition and sustain profits in a small but digitally evolving economy (Cucinelli, 2013; Di Febo
and Angelini, 2022).
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Conclusions

This study demonstrates that electronic financial services have a positive, statistically
significant impact on the profitability of Kosovo's banking sector. Digital channels—including
mobile banking, online platforms, and ATMs—enable banks to reduce operational costs, enhance
efficiency, and expand their customer base. Profitability is maximised when these services are
integrated with sound liquidity management and effective risk control measures. Furthermore,
broader macroeconomic conditions play a pivotal role: GDP growth supports higher returns, while
elevated credit and operational risks diminish profitability.

The findings have practical and policy implications. First, the Central Bank of Kosovo should
foster a supportive yet secure regulatory environment for electronic banking. Clear frameworks
governing data protection, cybersecurity, and licensing of electronic financial products will allow
banks to innovate while mitigating systemic risks. Second, banks should recognise electronic
financial services as strategic drivers of sustainable profitability rather than solely operational tools.
Achieving this requires continued investment in technology, robust fraud detection, advanced
cybersecurity measures, and real-time monitoring of liquidity flows.

Third, access to electronic financial services should be broad. Offering simple, low-cost, and
user-friendly products in local languages can enhance financial inclusion, strengthen customer
trust, and expand the deposit base. Finally, partnerships with regional and international providers,
along with shared infrastructure for electronic identity verification and credit information, can
reduce costs and improve risk management. Continuous monitoring of key indicators linking the
use of electronic financial services to profitability will enable both regulators and banks to align
strategy, investment, and risk mitigation effectively.
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IESEYYRA This study examines citizens’ knowledge and perceptions
of the revocation of the mandate as a participatory governance
mechanism to strengthen the quality of local governmentin Hidalgo,
Mexico. Using a quantitative, exploratory approach and a non-
experimental, cross-sectional, descriptive design, a questionnaire
was administered to a representative sample of 384 individuals aged
18 and over. The results show that, while most respondents have a
basic understanding and a positive perception of the mandate's
revocation, a significant portion remains uninformed or holds
neutral views. The findings highlight that the effectiveness of this
mechanism depends on adequate dissemination of the legal
framework and civic education to promote informed citizen
participation. The revocation of the mandate is perceived as a
legitimate tool to enhance accountability and improve local public
management. This study underscores the importance of
strengthening information channels so that the revocation of the
mandate can effectively function as an instrument of direct
democracy and participatory governance in Hidalgo, particularly in
anticipation of the potential state-level process planned for 2026.
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Introduccién

En las Ultimas décadas, diversos estudios han senalado que la gobernanza participativa ha sido
promovida como un componente clave para mejorar la legitimidad, la responsabilidad y la calidad
del gobierno local (Sanchez, 2023; Santos, 2014). En palabras de Escamilla y Cuna (2021), la
participacion ciudadana se entiende como la implicacién activa de los ciudadanos en la toma de
decisiones o en el control de quienes gobiernan. Esta se conecta estrechamente con mecanismos de
democracia directa, tales como la revocacién de mandato, los referéndums, las consultas populares

e iniciativas ciudadanas, por mencionar algunos (Gonzélez, 2022).

Entre estos mecanismos, la revocacion de mandato destaca por su potencial para fortalecer la
participacion ciudadana y la rendicion de cuentas. Se trata de un instrumento institucional que
permite a la ciudadania destituir anticipadamente a un servidor publico electo cuando se considera
que su gestiéon no cumple con lo prometido o que ha perdido la confianza ciudadana (Calderdn,
2022). Desde 2019, México incorpord legalmente esta figura en su marco juridico, tanto a nivel
federal como en distintas entidades federativas, conforme a la legislacién correspondiente. Esta
incorporacién posiciona al pais entre los pocos en América Latina que han formalizado este
mecanismo en sus sistemas democraticos (Escamilla y Cuna, 2020). De acuerdo con el Instituto
Nacional Electoral (INE, 2022), la primera aplicacidon a nivel nacional se realizé en 2022, lo que
evidencia su potencial para fortalecer la democracia directa mediante la participacion ciudadana. En
el dmbito estatal, especificamente en Hidalgo, el Instituto Estatal Electoral (IEEH) es el 6rgano
encargado de organizar y supervisar este procedimiento, conforme a lo establecido en la Ley de
Revocacién de Mandato del Estado (LRMH, 2023).

Estudios recientes han revelado que, si bien existe cierto nivel de conciencia sobre su existencia,
también persisten importantes vacios en la comprensiéon del marco normativo, de los requisitos y del
alcance real del mecanismo (Escamilla y Cuna, 2021). Asimismo, en relacién con la percepcion
ciudadana, Lépez y Escamilla (2022) coinciden en que este tipo de mecanismos suelen ser valorados
positivamente como instrumentos para fortalecer la participacion, la rendicién de cuentas y mejorar
la calidad del gobierno. No obstante, persisten sentimientos de desconfianza hacia las autoridades,
dudas sobre la imparcialidad del proceso y preocupaciones respecto a que este mecanismo pueda

ser utilizado con fines politicos o carecer de consecuencias reales.

El disefo institucional de los mecanismos de participacion también influye de manera
significativa en la percepcion de su legitimidad. La legislacion, los requisitos formales, los umbrales
de participaciéon, los plazos, los recursos disponibles y la imparcialidad en la difusién de la
informacién son factores que inciden directamente en cémo la ciudadania evalla estos procesos

(Legorreta y Ramirez, 2022).

Aunque existen investigaciones a nivel nacional y comparativo, son escasos los estudios

enfocados en contextos estatales o municipales especificos, como el de Hidalgo. Las estructuras
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institucionales, las condiciones sociales, el nivel de informacién ciudadana, la cultura participativa y
las dindmicas politicas varian significativamente entre entidades, por lo que resulta necesario
examinar cdmo se conoce este mecanismo en Hidalgo, qué percepcidn tiene la ciudadania sobre su

impacto y qué tan viable resulta que contribuya al fortalecimiento del gobierno local.

Se presume que en Hidalgo muchos ciudadanos tienen un conocimiento limitado sobre qué es
la revocacién de mandato, cuédles son sus requisitos legales, cudndo puede ejercerse y qué
implicaciones tiene. Esta falta de informacién puede debilitar la percepcién positiva del mecanismo,
reducir su legitimidad, generar apatia politica o permitir su uso con fines partidistas, lo que aleja de

su funcién como herramienta genuina de control ciudadano.

Aunque la legislacion federal y estatal ha establecido condiciones, umbralesy plazos claros para
la revocacion de mandato, la manera en que se implementa en la practica, los canales de informacién
disponiblesy la percepciéon sobre su efectividad en el gobierno local pueden variar segun el contexto.

Esto resalta la necesidad de abordar el fendmeno desde una perspectiva situada.

Finalmente, cabe destacar la relevancia de esta investigacion, ya que, hasta la fecha, ningun
estado de la Republica Mexicana ha llevado a cabo un proceso formal de revocacién de mandato a
nivel estatal. En este escenario, Hidalgo podria convertirse en la primera entidad en hacerlo, siempre

y cuando se cumplan los requisitos establecidos, lo cual podria ocurrir en 2026.

En México, hay estados en donde se puede llevar a cabo este mecanismo de participacion
ciudadana; tal es el caso del estado de Hidalgo, donde se analizara a las personas mayores de 18

anos de edad.
Investigacion realizada en Tulancingo de Bravo, Hidalgo, México.

El objetivo de la investigacion fue analizar el nivel de conocimiento y la percepcién ciudadana
sobre la revocacion de mandato como mecanismo de gobernanza participativa para fortalecer la

calidad del gobierno local en el municipio de Tulancingo de Bravo, Hidalgo, México.

El estudio se desarrollé con un enfoque cuantitativo, basado en el anélisis de datos numéricos
y en técnicas estadisticas. El alcance fue exploratorio, dado que se trata de un tema poco abordado
en el contexto municipal, y se buscé ofrecer una caracterizacién detallada del conocimiento y de la

percepcién ciudadana en dicho entorno.

El disefio metodoldgico fue no experimental y de tipo transeccional descriptivo, ya que no se
manipuld ninguna variable y la informacion se recolecté en un Unico momento del tiempo, lo que
permitié observar el fendmeno tal como ocurre en su contexto natural. Para el anélisis de los datos se

empled la técnica de distribucién de frecuencias, segin Herndndez y Mendoza (2018).

La poblacién objetivo estuvo compuesta por los 135.617 habitantes mayores de 18 afos

registrados en la lista nominal del municipio de Tulancingo de Bravo (Direccién Ejecutiva del Registro
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Federal de Electores [DERFE], INE, 2025). A partir de este universo, se selecciond una muestra de 384

personas, con un nivel de confianza del 95 % y un margen de error del 5 %.

La recoleccidn de datos se realizé mediante la aplicacion de un cuestionario estructurado con
escala tipo Likert de cinco puntos, disefiado especificamente para medir las variables de
conocimiento ciudadano sobre la revocacion de mandato y la percepcién sobre su impacto en la
gobernanza y la calidad del gobierno local, siguiendo la propuesta metodoldgica de Herndndez y
Mendoza (2018).

Derivado de la problemética planteada, se formuld la siguiente pregunta central de
investigacion: ;Cual es el nivel de conocimiento y la percepcién ciudadana sobre la revocacion de
mandato como mecanismo de gobernanza participativa para fortalecer la calidad del gobierno local
en Hidalgo, México?

Resultados de la investigacion
Analisis teérico

Comprender la revocaciéon de mandato como mecanismo de gobernanza participativa implica
reconocer su caracter multidimensional en los marcos democréticos contemporaneos. Este estudio
se apoya en perspectivas tedricas que destacan la participacion ciudadana, la rendicidén de cuentas,
la legitimidad del poder y los modelos actuales de gestion publica local. Desde el enfoque de la
democracia participativa, la participacidén activa de la ciudadania en la evaluacién y la posible
destitucion de sus representantes constituye una extension fundamental de los derechos
democréaticos mas alla de los ciclos electorales convencionales. Este mecanismo no solo refuerza la

legitimidad institucional, sino que también potencia la capacidad de respuesta de las autoridades

electas.

La teoria de la gobernanza, especialmente en su dimensidn participativa, propone un modelo
de administracion publica basado en redes colaborativas entre el Estado y los actores sociales. En
este marco, la revocacién de mandato no se interpreta Unicamente como un recurso electoral
extraordinario, sino como parte de una relacidén constante entre la ciudadania y el gobierno. Su
implementaciéon adecuada puede fortalecer los vinculos de corresponsabilidad y de control social

mutuo, consolidando una gobernanza mas democrética.

Por su parte, la teoria del control democrético permite comprender este mecanismo como una
forma de rendicidn de cuentas vertical, en la que la ciudadania supervisa directamente el desempefo
de sus representantes. La eficacia del proceso depende de marcos legales bien definidos, del acceso
a la informacién publica, de la capacidad organizativa y de la autonomia de los érganos electorales.

Bajo estas condiciones, el control ciudadano puede ejercer una influencia real sobre el poder local.

La teoria de la legitimidad democratica complementa este anélisis al sefalar que el poder
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politico solo es aceptable si se percibe como justo en términos de resultados y procedimientos. La
revocacion de mandato puede aumentar la legitimidad procedimental al institucionalizar la expresion
del descontento social. No obstante, su mal uso o la falta de transparencia podria tener el efecto
contrario y debilitar la confianza ciudadana. Estas aproximaciones tedricas permiten interpretar que
la revocacién de mandato es més que una figura legal: constituye una manifestacién compleja de la

relacion entre ciudadania y poder en el dmbito local.
Revisién de la literatura

Para comprender el papel de la revocacién de mandato como herramienta de gobernanza
participativa y suimpacto en la calidad del gobierno local, es necesario revisar estudios recientes que
abordan este mecanismo desde distintas perspectivas. La literatura existente analiza tanto el disefio
institucional y normativo como la participacidn ciudadana, la percepcién publicay los retos operativos
y administrativos asociados a su implementacion. A continuacidon, se presenta una sintesis de las
investigaciones mas relevantes realizadas en los Gltimos cinco afos que permiten contextualizar y

fundamentar este estudio.

La revocacion de mandato ha sido estudiada empiricamente en diversos contextos locales. En
las alcaldias de la Ciudad de México, se ha observado que la participacién ciudadana puede ser
determinante para exigir rendicién de cuentas, aunque persisten obstaculos legales y culturales que
limitan su efectividad como mecanismo de fortalecimiento de la gobernanza (Guerra y Uriostegui,
2025). Desde un enfoque institucional, se ha destacado la necesidad de contar con normas claras que
regulen su activacidn, los requisitos de convocatoria y los procedimientos de supervision, con énfasis

en como estas reglas afectan la legitimidad del mecanismo (Lépez y Escamilla, 2022).

Los estudios comparativos en América Latina han mostrado que el disefio institucional del
mecanismo de revocacion influye directamente en su eficacia. Diferencias en los umbrales de
participacion, en los requisitos legales y en la infraestructura administrativa condicionan el impacto
real del proceso sobre la calidad democrética (Escamilla y Cuna, 2021). La percepciéon ciudadana
también ha sido abordada mediante metodologias mixtas, lo que revela que, aunque existe una
valoracién positiva del mecanismo, subsisten dudas respecto a su imparcialidad y al posible uso

politico que puede darse (Gonzélez, 2022).

En contextos regionales, los gobiernos subnacionales enfrentan dificultades para integrar
herramientas como la revocacién de mandato en esquemas de gestidn publica orientados al
desarrollo. La literatura indica que la falta de institucionalidad, la escasa educacién civica y los escasos
recursos operativos debilitan la efectividad de estos mecanismos en los gobiernos locales (Lomas et
al., 2023). Desde una perspectiva critica, también se advierte que la ausencia de seguimiento
adecuado o el uso indebido del proceso pueden provocar efectos adversos en la calidad del
gobierno (Chéavez, 2024).
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Un anélisis empirico del proceso de revocacion presidencial en México en 2022 evidencid que
en numerosos estados no se alcanzé el umbral minimo de participacion, lo cual cuestiona la
legitimidad del resultado y subraya la importancia de fortalecer la educacién civica para promover
una participacion mas activa y efectiva (Calderdn, 2022). En el dmbito internacional, un estudio
comparativo entre Ciudad de México y Lima, entre 2014 y 2020, muestra que los mecanismos
institucionalizados de participacion influyen positivamente en la calidad democrética y en la eficacia
del gobierno local. Las diferencias en el disefio institucional explican los niveles de influencia efectiva

de la ciudadania en ambos contextos (Ferndndez, 2023).

Adicionalmente, se ha documentado que la participacion ciudadana activa en los procesos de
toma de decisiones locales contribuye a mejorar la cohesién social y la legitimidad institucional. En la
Regién de Murcia, se identificé que, aunque hombres y mujeres comprenden la participacién de
manera similar, las mujeres tienden a participar mas en espacios informales y enfrentan barreras
estructurales para integrarse en los procesos formales. Esto sugiere la necesidad de promover

politicas publicas mas inclusivas (Clavero et al., 2024).

Por ultimo, investigaciones recientes coinciden en que, si bien la revocacion de mandato se
valora como un instrumento democratico, su efectividad depende de la confianza publica y de su
disefio normativo. Se plantea la necesidad de garantizar la transparencia, reglas claras y la formacion
ciudadana para evitar que este mecanismo pierda legitimidad o sea utilizado con fines partidistas
(Manetto, 2023).

Resultados empiricos
Figura 1

Legislacion estatal sobre revocacién de mandato

50

Porcentaje

Totalmente en Endesacuerdo  Ni de acuerdo ni De acuerdo Totalmente de
desacuerdo en desacuerdo acuerdo

Fuente: Elaboraciéon propia

En la figura 1 se observa que el 61,98 % de los encuestados manifesté estar de acuerdo o
totalmente de acuerdo, lo que sugiere una mayoria con una percepciéon positiva sobre su

conocimiento del marco legal. No obstante, el 21,62 % reconocié desconocimiento, mientras que el
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16,41 % se mantuvo neutral. Estos datos evidencian que, aunque hay avances en el conocimiento
ciudadano, persiste una proporcion significativa de personas con poca informacién. Esto refuerza lo
sefialado en el marco tedrico: la efectividad de la revocacion de mandato como herramienta de
gobernanza participativa depende del acceso ciudadano a informacion clara, asi como de la

adecuada difusidn institucional del marco normativo.
Figura 2

Porcentaje de firmas para solicitar revocacion

40

Porcentaje

Totalmente en En desacuerdo  Ni de acuerdo ni De acuerdo Totalmente de
desacuerdo en desacuerdo acuerdo

Fuente: Elaboraciéon propia

Con base en la figura 2, se observa que el 77,6 % de las personas encuestadas respondié
positivamente, manifestdndose de acuerdo (38,80 %) o totalmente de acuerdo (38,80 %). Solo el
12,24 % expresd estar en desacuerdo o totalmente en desacuerdo, mientras que el 10,16 % adoptd
una postura neutral. Estos resultados reflejan un nivel significativo de conocimiento de la ciudadania
respecto a este requisito legal, lo cual es clave para la efectividad del mecanismo. Tal como se plantea
en el marco tedrico, la participacion informada es un factor determinante para que la revocacién de

mandato funcione como una herramienta de control democratico real.

Figura 3

Revocacién como mejora del gobierno local

40

Porcentaje

Totalmente en En desacuerdo Ni de acuerdo ni De acuerdo Totalmente de
desacuerdo en desacuerdo acuerdo

Fuente: Elaboraciéon propia
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Los resultados de la figura 3 muestran una percepcién mayoritariamente positiva. El 63,,29 %
de los encuestados se manifesté de acuerdo (28.65 %) o totalmente de acuerdo (34,64 %) con esta
afirmacién. Un 2, 57 % adoptd una postura neutral, mientras que el 1, 14 % expresd algun grado de
desacuerdo. Estos datos sugieren que, para una parte importante de la ciudadania, este mecanismo
constituye una via legitima y util para incentivar un mejor desempefio de las autoridades locales.
Ademas, refuerzan el planteamiento tedrico de que la revocacién de mandato, cuando es bien

conocida e implementada, puede fortalecer la rendicién de cuentas y la calidad del gobierno.
Conclusiones

Los resultados de este estudio sobre la revocacién de mandato como herramienta de
gobernanza participativa para fortalecer la calidad del gobierno local en Hidalgo revelan que, aunque
una mayoria de ciudadanos en Tulancingo de Bravo cuenta con un conocimiento bésico y una
percepcidn positiva sobre este mecanismo, persiste un segmento considerable con desconocimiento
o posturas neutras. Esto indica que, si bien la revocacidén de mandato se valora como un instrumento
legitimo para promover la rendicion de cuentas y mejorar la gestion publica local, su efectividad
depende del nivel de informacién y de la difusiéon adecuada del marco normativo.

La percepcién favorable de la posibilidad de que este mecanismo contribuya a la mejora del
gobierno local resalta su potencial para impulsar una gobernanza mas democrética y participativa en
Hidalgo. Sin embargo, para materializar este potencial, es fundamental fortalecer los canales de
comunicacion y de educacidén civica que faciliten una participaciéon ciudadana informada y
consciente. Futuras investigaciones deberian abordar las limitaciones sociopoliticas y culturales que
dificultan el acceso al conocimiento sobre la revocacion de mandato y evaluar el impacto real que su
implementacion tendréa en la calidad del gobierno local, especialmente ante el posible proceso de
revocacion previsto para 2026 en la entidad. Estos avances permitiran consolidar la revocacién de
mandato como un mecanismo eficaz para fortalecer la calidad del gobierno local mediante la

participacion ciudadana en Hidalgo.
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Amid  Vietnam's accelerated national digital
transformation, digital data play an increasingly pivotal role in
managing natural resources, protecting the environment, and
promoting sustainable development. This study analyses the current
state of digital data systems in Vietnam's Natural Resources and
Environment (NRE) sector, identifying key challenges and proposing
solutions for more effective data governance. Employing a
qualitative approach combined with policy document analysis, the
study reveals that the NRE data system remains fragmented, lacks
interoperability,  standardised  technical frameworks, and
underutilises its potential for societal benefits. Institutional,
technical, and organisational barriers—including bureaucratic data-
sharing processes, limited digital capacity among personnel, and
inconsistent technological infrastructure—hinder the application of
data in environmental monitoring, spatial planning, and evidence-
based decision-making. Based on these findings, the study
recommends developing a national NRE data strategy, reforming
open data policies, enhancing digital workforce capacity, investing
in integrated infrastructure, and promoting mechanisms for data
utilisation to serve communities and businesses. These proposals
aim to establish an efficient, transparent NRE data ecosystem that

robustly supports Vietnam's sustainable development goals.
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Introduction

Climate change has emerged as one of the most critical global challenges of the 21st
century, threatening the sustainability of natural, economic, and social systems. In developing
countries like Vietnam, where economies still heavily rely on natural resource exploitation, the
impacts of extreme weather, ecological degradation, and environmental risks are becoming
increasingly complex and difficult to manage. In this context, sustainable development is no
longer optional but a strategic national priority, requiring interdisciplinary coordination among

economic growth, social equity, and environmental protection.

The Natural Resources and Environment (NRE) sector plays a central role in achieving
sustainable development goals through its functions of monitoring, planning, and managing
critical resources, including land, water, air, forests, minerals, and coastal areas. However, for
resource governance to be effective, proactive, and adaptive, enhancing forecasting, monitoring,
and decision-making capabilities must rely on robust data, particularly digital data. In the era of
digital transformation, data has evolved beyond a technical tool to become a new form of
“strategic asset” for nations, playing an essential role in managing resource dynamics, analysing

environmental trends, and formulating policies to adapt to climate change.

Recognising this importance, the Vietnamese government has identified digital
transformation as a key driver for sustainable development. According to Decision No. 749/QD-
TTg of 2020 on the National Digital Transformation Program (Government of Vietnam, 2020), the
NRE sector is prioritised for early digitisation to enhance operational efficiency, public service
delivery, and rapid response to environmental challenges. However, implementation in Vietnam
reveals that the NRE digital data system remains fragmented, lacks synchronisation, and has yet
to fully realise its potential to support decision-making and policy planning. Institutional barriers,
technical infrastructure limitations, information-sharing mechanisms, and organisational capacity

pose significant challenges to modernising the sector’s data systems.

Against this backdrop, this article aims to comprehensively analyse the current state of
digital data management and utilisation in Vietnam’s NRE sector while evaluating the role of
digital data in supporting decision-making and achieving sustainable development goals. It also
identifies key challenges in the sector’s digital transformation process. It proposes practical
solutions to enhance data governance efficiency, ultimately contributing to the development of

an integrated, transparent, and sustainable NRE information ecosystem in the long term.
Research Aim

This study aims to comprehensively evaluate the management and utilisation of digital data
in Vietnam's Natural Resources and Environment (NRE) sector, examining the current status,

identifying institutional, technical, and organisational challenges, and proposing practical,
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evidence-based solutions to strengthen data governance for sustainable development.
Research Questions

1. What is the current state of digital data systems in Vietnam’s NRE sector in terms of

interoperability, data accessibility, standardisation, and practical application?

2. What institutional, technical, and organisational barriers hinder the effective management,

sharing, and utilisation of NRE digital data at national and local levels?

3. What policy, technological, and capacity-building solutions are needed to develop a more

integrated, transparent, and sustainable digital data ecosystem in the NRE sector?
Research Results

Legal and Policy Framework for Digital Data Governance in the Natural Resources and
Environment Sector

In recent years, Vietnam'’s legal and policy framework for digital data governance in the NRE
sector has made significant strides, reflecting efforts to establish an institutional framework
aligned with digital transformation and the Sustainable Development Goals. At the national level,
Decision No. 749/QD-TTg (2020) on the National Digital Transformation Program (Government
of Vietnam, 2020) clearly outlines the pivotal role of data in building a digital government,
economy, and society. The NRE sector is prioritised for digitalisation, with the development and
operation of large-scale databases, such as those for land, climate, environment, biodiversity, and
remote sensing, emphasised as foundational for state management and climate change

response.

Additionally, the National Data Strategy to 2030 aims to establish an open, shared, and
interdisciplinary data ecosystem to facilitate information sharing across government levels,
ministries, and localities. At the sectoral level, Decree No. 73/2017/ND-CP (Government of
Vietnam, 2017) serves as a central legal document regulating the collection, management, and
use of NRE data, covering 13 key sectoral data groups. The Environmental Protection Law
(National Assembly, 2020) further strengthens the legal basis for developing and operating a
national environmental information system, mandating integration and interoperability at all
levels, from central to local. Circular 03/2022/TT-BTNMT (Ministry of Natural Resources and
Environment, 2022) also plays a critical role in guiding the management and storage of electronic
NRE documents, promoting data connectivity with national platforms such as the National
Archives. Moreover, the NRE sector’s development strategy to 2030, with a vision to 2050, clearly
sets the goal of establishing a unified digital database capable of broad sharing and multi-sectoral

applications.

However, the current policy framework reveals certain limitations, including a lack of specific
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regulations on open data, the absence of unified technical standards for sectoral data, and
fragmented information management structures. These shortcomings underscore the need for
institutional reforms to ensure the strategic role of digital data in resource management,

environmental protection, and sustainable development.
Current State of Digital Data Management in the NRE Sector

The implementation of digital data managementin Vietnam'’s NRE sector has shown notable
progress but remains uneven, with significant technical and organisational challenges. Data
generation has gradually shifted from manual methods to modern technologies, such as
automated monitoring systems, remote sensing, and digital topographic surveys, reflecting
efforts to enhance data timeliness and accuracy. However, data classification and standardisation
remain limited. The data are often stored in varied formats and do not follow uniform metadata
standards, such as the ISO 19115 standard, and are not fully integrated with metadata, which

complicates retrieval, sharing, and reuse.

The data storage model remains fragmented, primarily managed independently by sectoral
units or localities. Investment in IT infrastructure, such as servers, storage software, and backup
systems, is inconsistent, particularly in provinces and remote areas, leading to risks of data loss,

limited long-term accessibility, and reduced overall management efficiency.

On a positive note, the Ministry of Natural Resources and Environment has deployed key
data platforms like GeoPortal, VNnMAPS, and EnviSoft (Northern Centre for Environmental
Monitoring, 2023). These tools have begun to enhance real-time data connectivity, access, and
support for decision-making. However, their application remains limited, with many systems
operating in isolation and not yet integrated with national shared data platforms. The adoption of
advanced technologies, such as Al, machine learning, or blockchain, is still in the experimental

phase, with no established mechanisms for broader implementation.

Overall, the absence of a comprehensive data governance framework, coupled with
inadequate organisational and human resource capacities, poses significant barriers to

modernising NRE data systems and limits their role in sustainable development governance.
Utilisation of Digital Data for Sustainable Development

As sustainable development becomes a national strategic priority and a focus of numerous
policies, the role of NRE digital data is increasingly recognised as a critical foundation for
evidence-based decision-making. Effective data utilisation not only enhances state management
efficiency but also fosters innovation, transparency, and climate change adaptation, one of

Vietnam’s most pressing challenges.

In practice, the NRE sector has made strides in leveraging digital data to support sustainable
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development goals, particularly through integrating data into planning, resource monitoring, and
environmental risk management. Several localities have implemented spatial data, remote
sensing, and digital terrain modelling to assess risks. These include erosion, salinisation, and land
degradation, supporting climate change adaptation and sustainable socioeconomic
development plans. For instance, provinces in the Mekong Delta, such as Ben Tre, Tra Vinh, and
Soc Trang, have actively utilised remote sensing data to map risks and integrate them into land

use, dike system, and infrastructure planning for response to sea-level rise.

In major urban centres like Hanoi and Ho Chi Minh City, automated air quality monitoring
systems provide real-time data integrated into digital platforms. They are PAMAIr and EnviSoft.
These tools enable air quality tracking, environmental alerts, and timely adaptation measures for
both citizens and policymakers. These applications mark a shift in data’s role from purely
administrative functions to supporting proactive forecasting and decision-making, aligning with

smart environmental governance and sustainable urban development.

However, data utilisation faces significant challenges related to organisational capacity,
institutions, and technology. At the local level, data analysis and visualisation capabilities are
limited due to a lack of trained personnel in IT, GIS, remote sensing data processing, or
environmental modelling. Often, data are collected and stored in raw form without being
processed into actionable insights for policy analysis, leading to a scenario where “data exists but
cannot be used”. This skill gap creates a significant divide between the potential of data systems

and their practical realisation.

Moreover, data sharing and access mechanisms lack transparency and consistency within
and across various sectors, including transportation, construction, agriculture, and energy. Data
are frequently treated as an “internal asset,” leading to data silos that hinder interdisciplinary
integration and analysis—essential for comprehensive, long-term sustainable development
policies. The absence of effective technical and institutional frameworks for data sharing further

limits the ability to make decisions based on an integrated information ecosystem.

From a societal perspective, the private sector’s role in leveraging NRE data is increasingly
acknowledged, particularly in high-tech fields, smart agriculture, real estate, renewable energy,
and risk insurance. However, unclear regulations on data access, usage costs, and personal data
protection hinder the commercialisation and reuse of data for innovation and green growth. The
lack of open, internationally compatible technology platforms also poses challenges for domestic

businesses integrating NRE data into digitalised production and operations.

Critically, NRE digital data have not been fully integrated into policy planning and
sustainable development impact assessments. Strategic Environmental Assessments (SEA),

Environmental Impact Assessments (EIA), and regional or sectoral development plans often fail
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to utilise real-time data or integrate socioeconomic indicators. As a result, the resulting policies
often lack predictive accuracy and limited verifiability. Modern governance principles, such as
evidence-based management, adaptive decision-making, and early risk warnings, require a

synchronised, high-quality, and interdisciplinary data system.

In summary, the utilisation of digital data in Vietnam’s NRE sector is at a critical transition
phase: from passive data models to proactive data governance, from fragmented to
interdisciplinary integration, and from purely technical applications to strategic decision-making
support. Overcoming existing barriers requires refining the legal framework for open data,
investing in synchronised technological infrastructure, establishing transparent data-sharing
mechanisms, and, crucially, enhancing human resource capacity in digital data management.
Only when NRE data are treated as a strategic asset, managed, accessed, and utilised
systematically, can their full potential be realised in advancing sustainable development and

comprehensive digital transformation in Vietnam.
Discussion

The management and utilisation of digital data in Vietnam’s NRE sector, while showing
certain progress, continue to face multifaceted barriers encompassing institutional, technical,
organisational, and human resource dimensions. These challenges not only hinder the effective
implementation of digital transformation policies but also limit the potential of data to contribute
to sustainable development. The following discussion outlines three key groups of issues derived

from the research findings.
First, Organisational and Institutional Challenges in Data Governance

A central issue is the lack of uniformity and coordination in digital data management across
NRE sector entities. Databases are often developed in a fragmented manner, with each agency
(general departments, specialised bureaus, or local authorities) maintaining separate systems,
leading to duplication, lack of connectivity, and ineffective integration. Inconsistencies in data
formats, metadata standards, and information organisation further prevent datasets from being

interoperable, reducing their value for interdisciplinary analysis.

The absence of a flexible, transparent, and efficient data-sharing mechanism remains a
significant barrier. Current data-sharing processes are predominantly bureaucratic and manual,
ill-suited to the demands of rapid and open access in the digital era. While legal frameworks such
as the Environmental Protection Law (National Assembly, 2020) and Decree No. 73/2017/ND-CP
(Government of Vietnam, 2017) provide basic guidelines, they lack specific regulations on open
data, access rights, and data-sharing obligations among stakeholders. This weakens the ability to
coordinate actions on environmental issues, which are inherently interdisciplinary and cross-

regional in nature.
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Additionally, the organisational structure and workforce for digital data governance are
inadequate. Most data management units are embedded within IT or administrative departments
that lack specialised expertise in data governance. This hinders the development of
comprehensive data architectures, the implementation of data lifecycle models, or the adoption

of international standards for storage, security, and integration.
Second, technical and Technological Barriers in Data utilisation

Technological infrastructure is a critical foundation for operationalising and maximising the
value of digital data. However, Vietnam’'s NRE sector infrastructure lacks synchronisation,
modernity, and scalability. Data are commonly stored in disparate systems, unable to be
integrated or shared through national, interoperable platforms. The absence of automated
backup solutions, data redundancy systems, access control mechanisms, or robust cybersecurity

measures increases the risks of data loss, leakage, or misuse.

Although the NRE sector has begun adopting digital technologies such as automated
monitoring systems, GIS software, and open data portals, their application remains limited to data
collection and display. Advanced technologies, such as artificial intelligence (Al), machine learning, big
data, and environmental modelling, are still in early experimental stages, largely due to constraints

in technological and human resources.

The technical workforce is a particular concern. Most personnel lack formal training in digital
technologies, data governance, or cybersecurity. As a result, they rely heavily on external vendors
and have limited operational autonomy. The capacity gap between central and local levels further
complicates matters, especially as the demand for real-time and multi-source data integration

becomes increasingly critical.
Third, limitations in Data Access and Utilisation for Sustainable Development

NRE data holds immense potential to support policy planning, implementation monitoring,
and tracking progress toward sustainable development. However, its current utilisation remains
limited. High-value datasets, such as topographic maps, climate data, forest information, and
water resources, are often restricted to internal government use. In many cases, complex access
conditions create barriers for researchers, businesses, and communities. Mechanisms for data
licensing, usage fees, or reuse restrictions are not aligned with international open data standards,

such as the FAIR principles (European Commission, 2018; European Commission, 2019).

Moreover, digital data are not effectively integrated into management and decision-making
tools. Environmental assessments, development planning, and climate adaptation strategies
often rely on outdated, non-interactive, or partially digitised data. This compromises the quality
of policy inputs, leading to low governance efficiency and limited responsiveness to escalating

environmental risks.
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There is also a perceptual gap between policymakers and implementers regarding the
strategic value of data. When data are viewed as an “internal asset” rather than a “national asset,”
incentives for sharing, integration, and utilisation remain limited. Sustainable development,
however, demands an open, interdisciplinary, and continuously interactive data ecosystem, which

the current NRE data system does not fully support.

In conclusion, the challenges in NRE data governance, technology, and access are
fundamental but addressable with a cohesive strategy spanning institutions, technology, and
organisational capacity. Overcoming these bottlenecks is a prerequisite for advancing the NRE
sector's digital transformation and enhancing national sustainable development governance

amid climate change, rapid urbanisation, and increasing environmental pressures.
Conclusion and Recommendations

This study has comprehensively analysed the role, current state, and potential of digital data
in Vietnam's NRE sector, particularly in the context of the country’s accelerated digital
transformation and sustainable development goals. Through document analysis, legal reviews,
and expert interviews, the findings confirm that digital data are indispensable for evidence-based
decision-making, supporting policy planning, governance, and monitoring related to natural

resource management, environmental protection, and climate change response.

The NRE digital data system currently encompasses critical domains, including land,
environment, hydrometeorology, coastal areas, and remote sensing. However, its management,
exploitation, and utilisation face significant limitations, including fragmented and non-
interoperable systems, an incomplete legal framework for open data, access rights, and sharing
responsibilities, inconsistent technical standardisation, weak analytical and technological
application capacities, and a shortage of specialised data personnel. Consequently, despite its
high value, data are underutilised in state governance, research, innovation, and community

monitoring.

A notable finding is that NRE data exploitation remains largely confined to internal
government use, with researchers, businesses, and citizens facing access barriers. Data-sharing
mechanisms are overly bureaucratic, lacking platforms for open, integrated, and real-time
interaction, which contradicts international open data principles, such as FAIR. This limits the
reuse of data and its value in achieving multi-sectoral, interdisciplinary sustainable development

goals.

To fully harness the role of NRE digital data for sustainable development, the following

recommendations are proposed:

Refine the Legal and Policy Framework: Develop a national NRE data strategy to provide

unified guidance on data creation, storage, sharing, and utilisation. This framework should clearly
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define stakeholders’ rights and obligations, technical standards for data formats and metadata,
tiered access based on data sensitivity, and information security protocols throughout the data
lifecycle. Integration with other national data platforms is crucial to create an interoperable

ecosystem that supports digital governance and sustainable socioeconomic development.

Establish Specialised Data Governance Units: Create dedicated units within the NRE sector
to oversee strategic data management, design sectoral data architectures, enforce format
standards, ensure data quality, and coordinate interdisciplinary sharing. These units should move

beyond technical operations to play a strategic role in data governance.

Enhance Human Resource Capacity: Prioritise comprehensive, flexible training programs
that combine theory and practice to build expertise in big data, Al, cybersecurity, and information
system management. A skilled workforce is crucial to the successful implementation of NRE data

strategies.

Invest in Technological Infrastructure: Develop integrated data platforms, cloud storage,
and international-standard backup and security systems to enhance data exploitation and
utilisation. Adopting advanced technologies, such as Al, big data, and blockchain, for resource
management, environmental forecasting, and climate monitoring is essential. Integrating NRE
data with national databases will facilitate interdisciplinary analysis, optimise decision-making,

and enhance public accountability.

Promote Non-Governmental Participation: Encourage the private sector, research institutions,
and community involvement in the NRE data ecosystem by expanding access rights, creating transparent
data catalogues, simplifying licensing processes, and providing user-friendly data platforms. Integrating
data into education, scientific research, planning, policy development, and innovation will amplify

its practical value and societal benefits.

The findings affirm that digital data in the NRE sector is a strategic resource, not only
supporting state governance but also serving as a foundation for a green, smart, and sustainable
economy. Realising this potential requires a comprehensive approach integrating institutions,
technology, organisation, and human resources, underpinned by clear direction and long-term

investment.
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Introduction

Tourism stands as one of the most dynamic sectors of the global economy, responsible for
generating approximately one in every eleven jobs worldwide and contributing around 9% of global
GDP (UNWTO, 2019). However, despite its economic vitality, the tourism sector continues to face
significant challenges in ensuring equal access for all travellers. According to the World Health
Organisation (2023), almost 15% of the world’s population lives with a disabling condition, and nearly
50% of people over the age of 60 experience some form of functional limitation (UN DESA, 2025).

People with disabilities and other access requirements often encounter physical, sensory,
cognitive, and cultural barriers when participating in tourism activities (ISO 21902:2021). Common
obstacles include inaccessible transportation systems, poorly designed accommodations, and limited
availability of reliable accessibility information. Even when accessible facilities exist, inconsistent
standards and terminology across countries lead to confusion and unrealistic visitor expectations
(UNWTO, 2016).

Moreover, accessibility extends beyond disability. It encompasses a broader demographic that
includes elderly travellers, families with children, people with temporary impairments, and even those
facing language or cultural barriers (UNWTO, 2016). Contrary to common misconceptions, accessible
tourism is not limited to a small market segment. Studies by the European Commission (GfK & Partners,
2014) indicate that travellers with disabilities tend to travel with two to three companions, amplifying
the potential market impact. Furthermore, two-thirds of people with disabilities in developed
economies possess the financial means to travel (Bowtell, 2015). Accessible tourism thus represents a
loyal and expanding market. As global ageing trends accelerate, with the proportion of people aged
65 and above expected to increase from 9% in 2019 to 16% by 2050 (UN, 2019), the demand for
inclusive tourism services will continue to rise. Accessibility, therefore, is not merely an ethical or legal
issue; it is a strategic business opportunity that enhances competitiveness and fosters sustainable
growth.

Therefore, accessible tourism - also known as “Tourism for All” or “Inclusive Tourism” - is not
a niche concept, but rather a holistic approach to ensuring equitable participation for all
individuals, regardless of age, gender, or ability (World Committee on Tourism Ethics, 2016). The
International Organisation for Standardisation (ISO) has taken major steps toward addressing these
inequalities with the publication of “ISO 21902:2021 - Tourism and related services - Accessible tourism
for all - Requirements and recommendations”. This landmark standard provides a framework for
improving accessibility and inclusivity across the tourism value chain, offering practical guidance to
governments, tourism operators, and industry stakeholders.

This study examines how ISO 21902 contributes to sustainable tourism through accessibility and
inclusivity. It explores the interconnections between universal design, standardisation, stakeholder
engagement, and sustainability, arguing that accessibility is both a human right and an economic
imperative.
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Research Aim and Research Questions

The primary aim of this research is to critically examine the role of international standardisation,
with a particular focus on ISO 21902:2021 - Tourism and related services: Accessible tourism for all -
Requirements and recommendations, in promoting accessibility, inclusivity, and sustainability within
the global tourism sector. The study aims to explore how the adoption of ISO 21902 can bridge
existing gaps in accessibility practices, promote a more inclusive tourism value chain, and align
with the broader objectives of the United Nations' Sustainable Development Goals (SDGs).
Furthermore, the research aims to explore how international standards can serve as a catalyst for
innovation, stakeholder collaboration, and responsible governance in tourism development.

To achieve this aim, the study will be guided by the following research questions:

e How does ISO 21902 contribute to enhancing accessibility and inclusivity in tourism services,
destinations, and management practices?

e What are the key barriers and enabling factors affecting the implementation of ISO 21902
across different cultural, economic, and regulatory contexts?

¢ In what ways does the integration of accessibility standards support sustainable tourism,
particularly in relation to the SDGs on equality, economic growth, and community
development?

e How can digital innovation and complementary ISO frameworks strengthen the impact of ISO
21902 in promoting inclusive and smart tourism ecosystems?

Research Results
Objectives and Scope of ISO 21902

Published in 2021, ISO 21902 is the world's first comprehensive international standard
addressing accessibility in tourism. It provides requirements and recommendations for ensuring that
tourism facilities, products, and services are accessible to all visitors on an equal basis. The standard
encompasses a diverse range of stakeholders, including public authorities, destination management
organisations (DMOs), transport providers, accommodation services, tour operators, ICT providers,
and end-users (ISO 21902:2021, Clause 3.16).

ISO 21902 emphasises Universal Design, a principle that advocates for environments usable by
all people, to the greatest extent possible, without the need for adaptation. By promoting universal
design, ISO 21902 ensures that accessibility is integrated into planning, infrastructure, and
communication rather than treated as a retrofit or add-on feature.

Dimensions of Accessibility

Accessibility is a multidimensional concept, encompassing physical, informational,
communicational, and economic aspects (Stuchlikova & Botlikova, 2021).

e Physical accessibility ensures that buildings, transport systems, and public spaces can be
navigated independently by all users.
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e Information accessibility focuses on reliable, understandable, and standardised communication
about accessibility features.

e Communication accessibility refers to staff behaviour and the quality of interaction with visitors,
including the use of inclusive language and assistive technologies.

e Economic accessibility involves providing equitable pricing structures and options across
different income levels.

By articulating these dimensions, ISO 21902 provides a holistic framework that integrates design,
management, and policy considerations.

Harmonisation and Global Consistency

One of the main challenges in accessible tourism has been the fragmentation of standards across
regions. ISO 21902 aims to harmonise these practices and close the gaps between national and
regional regulations. The initiative is supported by organisations such as the European Network for
Accessible Tourism (ENAT), which promotes collaboration among public authorities, private
businesses, and NGOs to advance inclusive tourism globally (ENAT, 2021).

Furthermore, the standard complements other ISO frameworks, such as ISO/IEC 40500:2025 on
Web Content Accessibility Guidelines (WCAG 2.2), ensuring that both digital and physical accessibility
are addressed within the tourism ecosystem (Laporte et al., 2018). Digitalisation plays a key role in this
integration by enabling smart destinations and smart travel facilitation that utilise technology,
sustainability, and inclusivity across the visitor journey (UNWTO, 2023).

Accessibility, Sustainability, and Digital Transformation

Sustainable tourism, as defined by the UN Sustainable Development Goals (SDGs), seeks to
balance economic growth, social inclusion, and environmental protection (Gkarane et al., 2024).
Accessibility contributes directly to SDG 8 (Decent Work and Economic Growth), SDG 10 (Reduced
Inequalities), and SDG 11 (Sustainable Cities and Communities). The rise of digital tourism ecosystems
offers new opportunities for improving accessibility. Technologies such as smart mobility systems,
augmented reality guides, and Al-powered translation tools enhance the accessibility of information
and communication for diverse users. According to the UNWTO Goa Roadmap (2023), digitalisation
fosters circular tourism approaches and allows destinations to adapt more flexibly to visitors’ needs.
Moreover, standards such as ISO/IEC 29110 and ISO/IEC 40500 ensure that digital solutions adhere to
accessibility principles. Integrating inclusive design guidelines for human-computer interaction (HCI)
within tourism platforms enables visitors to interact with systems regardless of their sensory or cognitive
abilities (Laporte et al., 2018; Sanchez-Gordon et al., 2019). Thus, the alignment between ISO 21902
and digital accessibility standards reinforces sustainability and user empowerment.

The intersection of Environmental, Social and Governance (ESG) frameworks and inclusivity is an
emerging aspect of responsible business practice, particularly in the tourism and hospitality industries.
When supported by digital technologies, these frameworks have a multiplier effect (Sklavos et al.,
2024). The ESGI concept expands the scope of corporate social responsibility (CSR) by
integrating inclusive technologies and highlighting how digital innovation and equitable
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design can enhance sustainability and accessibility outcomes (Gidage, 2025; Glushchenko, 2025).
Empirical evidence suggests that organisations with robust diversity, equity, and inclusion
commitments tend to demonstrate superior ESG performance, particularly in industries with
high human capital dependence, high stakeholder visibility, and high innovation intensity
(Gidage, 2025).

Stakeholder Engagement and Governance

ISO 21902 defines stakeholders broadly as all entities involved in the accessible tourism value
chain, including governments, tourism enterprises, ICT providers, construction firms, and end users
(1ISO 21902:2021). Effective implementation requires collaboration among these diverse actors. Public
administrations must lead by example through legislation and inclusive procurement policies.
Meanwhile, private sector players, especially small and medium-sized enterprises (SMEs), must receive
training and incentives to integrate accessibility standards into their operations. Nonprofit
organisations, such as ENAT and Fundacién ONCE, contribute by offering education, certification, and
benchmarking systems to promote excellence in accessible tourism.

While standardisation provides a technical foundation, true inclusivity requires a cultural
transformation within the tourism industry. Researchers such as Marcekova et al. (2025) argue that
accessibility should be viewed not only as an infrastructure issue but also as a matter of social awareness
and stakeholder engagement. Employees’ attitudes, communication skills, and empathy directly shape
visitors’ experiences. Thus, training programs such as the EU-funded “New Skills for Customised
Accessible Tourism (NewsCAT)" project (2016-2019) are essential to cultivate a culture of inclusion and
continuous improvement.

Discussion

The analysis of ISO 21902:2021 and related literature reveals several key insights into how
international standards can transform the accessibility landscape in the tourism sector. The findings
indicate that while awareness of accessibility has increased significantly within policy and academic
circles, its implementation remains uneven across destinations and sectors. ISO 21902 provides a
coherent framework for addressing these disparities by defining universal requirements and
recommendations for accessible tourism. It bridges existing gaps between fragmented national
standards and creates a shared reference for all stakeholders in the tourism value chain.

1. Enhanced Clarity and Consistency in Accessibility Practices

One of the most significant outcomes of ISO 21902 is the standardisation of accessibility
terminology and procedures across the tourism sector. Before its introduction, accessibility guidelines
varied significantly among countries and regions, resulting in inconsistent service delivery and visitor
frustration. 1ISO 21902 establishes a unified language and structure for evaluating accessibility, ensuring
that tourism providers, policymakers, and consumers operate with a common understanding. This
harmonisation facilitates transparency and comparability across destinations, empowering travellers to
make informed decisions while enabling businesses to adopt measurable and verifiable accessibility
benchmarks.
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2. Strengthened Stakeholder Collaboration and Policy Alignment

The results indicate that ISO 21902 also promotes multi-stakeholder collaboration as a critical
mechanism for sustainable tourism development. By defining stakeholder roles, ranging from public
administrations and destination management organisations (DMOs) to private tourism enterprises and
ICT providers, the standard fosters shared responsibility and accountability. National and regional
governments are encouraged to integrate accessibility criteria into tourism policies and public
procurement processes, which collectively account for nearly 20% of global GDP (ISO, 2021). This
integration drives the inclusion of Universal Design principles in infrastructure projects and incentivises
private sector actors to invest in accessible services and technologies.

3. Economic and Social Impact of Accessible Tourism

Empirical evidence from prior studies supports the notion that accessible tourism represents not
a niche market, but a profitable and resilient segment of the industry. According to a report of the World
Health Organisation (WHO, 2023), almost 1.3 billion people - around 16% of the global population -
experience significant disability. Moreover, research estimates that travellers with disabilities typically
journey with two to three companions, multiplying the potential economic benefit (Bowtell, 2015;
WHO, 2023). As disabilities are also relevant to ageing, as the proportion of elderly travellers continues
to grow - projected to reach 16% of the global population by 2050 - the demand for inclusive tourism
offerings will expand accordingly. Thus, ISO 21902 positions accessibility not only as a social right but
also as a strategic business opportunity that contributes to the competitiveness and sustainability of
destinations.

4. Digital Transformation as a Driver of Accessibility

Another significant result concerns the role of digital innovation in advancing accessible tourism
(Tsotsas et al., 2025a,b). Standards such as ISO/IEC 40500 (WCAG 2.2) and ISO/IEC 29110 complement
ISO 21902 by ensuring that digital platforms, booking systems, and destination management tools are
designed inclusively (Laporte et al., 2018; Sanchez-Gordon et al., 2019). This is particularly important
as tourism increasingly relies on digital interfaces for trip planning, service delivery, and post-visit
engagement. The emergence of smart destinations, which combine accessibility, sustainability, and
digitalisation, illustrates how technology can extend the reach of accessible tourism to a broader
audience. Digital solutions, such as adaptive websites, virtual reality previews, and Al-based translation
tools, enhance both information and communication accessibility, contributing to more inclusive travel
experiences for people with diverse abilities and backgrounds (Papanikolaou et al., 2025).

5. Challenges and Areas for Further Improvement

Despite these advances, several challenges persist. Many tourism providers remain unaware of
existing accessibility tools, and in some regions, training and technical capacity are insufficient to
effectively meet ISO standards. Additionally, financial constraints, limited data, and varying national
regulations continue to impede full adoption. There is also a cultural dimension: achieving genuine
inclusivity requires more than compliance—it demands attitudinal change within the tourism workforce
and a commitment to continuous learning and empathy in customer service. These findings align with
the conclusions of Marcekova et al. (2025), who argue that accessibility should be approached not
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merely as an infrastructural concern but as a cultural transformation process embedded in everyday
practice.

6. Broader Implications for Sustainable Development

Ultimately, the integration of accessibility within the sustainability agenda underscores ISO
21902’s contribution to the United Nations’ Sustainable Development Goals (SDGs). Specifically, it
advances SDG 8 (Decent Work and Economic Growth), SDG 10 (Reduced Inequalities), and SDG 11
(Sustainable Cities and Communities) by fostering inclusive employment opportunities, equitable
mobility, and community-based tourism development. As destinations adopt ISO 21902 and related
frameworks, they not only comply with ethical and legal standards but also strengthen their long-term
resilience, ensuring that tourism benefits are distributed equitably among all segments of society. In
the context of tourism, inclusivity is not just a moral or regulatory objective, but also a strategic asset
that can boost competitiveness, adaptability and reputation. Furthermore, communication and
technology-driven tourism firms can leverage accessibility and inclusive design principles to achieve
ESG leadership. Thus, aligning ISO 21902 with ESG frameworks and inclusivity benchmarking provides
a multidimensional pathway for achieving accessible, ethical, and sustainable tourism ecosystems,
reinforcing the principle that inclusivity underpins both social justice and long-term business resilience.

Conclusion

The integration of ISO 21902 into global tourism systems marks a significant milestone in
advancing accessibility and inclusivity. By promoting universal design, standard harmonisation, and
stakeholder collaboration, the standard bridges the gap between social responsibility and economic
opportunity. Accessible tourism is no longer a niche initiative but a core component of sustainable
tourism development. Taking into consideration the increasingly ageing rates in most developing and
developed countries, persons with disabilities represent a significant proportion of the global
population. Hence, as the demand for inclusive travel grows, destinations and enterprises that adopt
ISO 21902 will not only comply with ethical obligations but also gain a competitive advantage. The
future of tourism lies in universal accessibility, where technology, design, and policy converge to create
experiences that are welcoming, equitable, and enriching for all.

This study is primarily based on a narrative literature review, which, while valuable for synthesising
conceptual frameworks and policy developments, has inherent limitations. The analysis relies on
secondary data and existing publications rather than empirical evidence derived from field research or
stakeholder engagement. Consequently, the findings reflect theoretical insights and global best
practices rather than measurable outcomes of ISO 21902 implementation in specific destinations or
organisations. Future research should employ empirical methodologies, such as surveys, interviews, or
case studies, to assess how tourism providers, public authorities, and destination management
organisations (DMOs) interpret and apply ISO 21902 in practice. Additionally, longitudinal studies
could evaluate the effectiveness and compliance of accessibility standards over time, providing
actionable insights for policy design, industry adaptation, and inclusive innovation in tourism.
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efficiency of Albania’s road transport sector from 2013 to 2023. The
objective is to analyse trends in public investment, execution rates,
and the sustainability of financial management practices. The
analysis is based on official monitoring reports from the Ministry of
Finance and the Ministry of Infrastructure and Energy, covering
planned and realised expenditures and funding structures. Results
show a steady increase in investments and a high average execution
rate of 93-94%, reflecting improved fiscal discipline and institutional
coordination. However, limited maintenance funding and regional
disparities continue to hinder balanced development. The findings
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stronger maintenance strategies, and enhanced monitoring systems
to promote transparency and long-term sustainability in Albania’s
road infrastructure sector.
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Introduction

The road transport sector represents a cornerstone of Albania’s economic and social
development. Efficient road networks facilitate the movement of goods, increase market
accessibility, and strengthen regional integration. Over the past decade, the Albanian government
has significantly increased public investment in road construction, rehabilitation, and maintenance,
supported by both domestic and international funding sources, including the World Bank, EBRD,
EIB, and the European Union through IPA programs.

This paper aims to assess budgetary performance and efficiency in the road transport sector
by examining funding trends, execution rates, and the overall impact of these investments on

economic development between 2013 and 2023.
Research Aim and Research Questions

The main aim of this study is to assess the budgetary performance and efficiency of public
investments in Albania’s road transport sector during the period 2013-2023. It seeks to evaluate how
financial resources have been allocated, executed, and managed, and to determine the extent to which

these investments have contributed to sustainable infrastructure development and regional balance.
To achieve this aim, the study addresses the following research questions:

1. How have budgetallocationsand execution ratesinthe roadtransportsector
evolved between 2013 and 20237

2. Whatare the main factors influencing the efficiency and effectiveness of public

expenditure in road infrastructure?

3. To what extent do maintenance funding and regional distribution affect the

sustainability of road investments in Albania?

4. What measures can improve transparency, equity, and long-term financial

performance in the sector?
Research Results

To evaluate the budgetary performance of Albania’s road transport sector, the analysis
relies on official annual monitoring reports prepared by the Ministry of Finance and the
Ministry of Infrastructure and Energy for the period 2013-2023. These reports provide
comprehensive data on the planning, allocation, and utilisation of financial resources within

the national

road program. They also include information on the structure of expenditures, the
contribution of different financing sources—such as the state budget, development loans, and

donor funds—and the progress of implementation for key infrastructure projects.

The data summarised in Table 1 present the evolution of planned and realised funds,

execution rates, and the composition of primary financing sources across the ten-year period,
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offering a clear picture of investment dynamics and fiscal performance in Albania’s road

transport sector.
Table 1

Evolution of budget allocations in Albania’s road transport sector (2013-2023)

Year Planned Realized Funds % Main Financing Major Projects or
Funds (million(million ALL) Execution Source Segments
ALL)
2013 6,450 6,090 94.4% State Budget + EIB Qafé-Thore-Theth Road, regional
maintenance
2014 6,870 6,510 94.8% WB + EBRD Lin-Pogradec, Durrés- Kukés
rehabilitation
2015 8,320 7,910 95.1% Budget + Donors Qukés-Qafé Pllogé
, Shkodér-Velipojé
2016 9,040 8,946 99.0% State Budget Plepa-Kavajé Rrogozhing, Arbér
Road, Tirana Ring Road
2017 8,720 8,100 92.9% WB + EIB  Kardhig-Delving, rural
+ connectors
Budget
2018 9,210 8,530 92.6% Budget + IPA PBMC maintenance
, Tirané-Elbasan
2019 110,100 9,260 91.7% Budget + IPAII Fier-Vlora widening
, Arbér Road
2020 9,850 9,020 91.6% Budget+DevelopmentPeriodic maintenance
Loans , PBMC projects
2021 10,750 9,980 92.8% Budget + IPA Il Fier Bypass, Nation Road,
maintenance
2022 11,400 10,650 93.4% Budget + WB/IPA Vlora Bypass, Llogara Tunnel
2023 12,150 11,320 93.2% State Budget Llogara Tunnel, rural and urban

roads

Source: Author's elaboration based on the Annual Budget Monitoring Reports for the Road Transport Sector (MFE & MIE, 2013-

2023)
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Figure 1
Trend of Planned and Realised Funds in the Road Transport Sector (2013-2023)
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Source: Author'selaboration based onthe Annual Budget Monitoring Reports forthe Road Transport Sector
(MFE & MIE, 2013-2023).

As shown in Table 1 and Figure 1, the budget allocated to the road transport sector followed
a consistent upward trend during 2013 to 2023. In 2013, the planned budget was approximately
6.4 billion ALL, while by 2023, it had reached 12.15 billion ALL, nearly doubling within a decade.
This reflects institutional commitment to improving infrastructure and regional integration. The
average execution rate of 93-94% demonstrates strong fiscal discipline and efficient fund

management.

The year 2016 recorded the highest execution level (99%), marking optimal financial and
technical performance. Key projects completed during that year included the Plepa-Kavajé-
Rrogozhiné segment, Arbér Road, and the Tirana Ring Road.

During 2017-2019, execution rates slightly declined due to delays in disbursements from
international financing; however, performance-based maintenance programs (PBMPs) helped
sustain road quality.

Between 2020 and 2023, despite the challenges posed by the COVID-19 pandemic, the
sector maintained fiscal stability and implemented large-scale projects, including the Llogara
Tunnel and the Fier and Vlora Bypasses.

Regionally, about 65% of total road investments were concentrated in central and southern
Albania (Tirana, Fier, Vlora, Durrés), reflecting their strategic economic importance. However, this
approach has exacerbated regional disparities, as northern and northeastern regions, such as

Kukés and Dibér, received smaller allocations despite having higher infrastructure needs.
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Maintenance remains underfunded, accounting for only 20-25% of annual resources,
compared to 70-75% for construction and reconstruction. This imbalance may impact the long-term

sustainability of the network, necessitating a new national maintenance strategy.
Conclusions and Recommendations

The analysis confirms that Albania’s road transport sector maintained strong financial stability
and efficient fund utilisation over the past decade. High budget execution rates and continuous
project implementation reflect institutional maturity and improved coordination among
implementing agencies. However, to ensure long-term sustainability and equitable regional

development, several measures are recommended:

¢ Increase funding for regular and preventive road maintenance to preserve existing

assets and reduce future rehabilitation costs;

e Balance investment distribution between regions, with greater focus on northern

and northeastern areas;

e Expand performance-based maintenance contracts (PBMC) to enhance cost-

efficiency and service quality;

e Strengthen the digital monitoring system (WEB-GIS) for real-time project tracking

and transparency;

e Introduce measurable indicators to assess budgetary efficiency and socio-economic

impact across the sector.

Overall, the road transport sector remains a key pillar of Albania’s economic growth and
regional connectivity. Achieving long-term efficiency requires a balanced approach between
construction and maintenance, supported by transparent budgeting and evidence-based

policymaking.
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IEBIIEA This study examines the interconnection between digital
transformation, artificial intelligence and sustainability in the field of
management and economics, through bibliometric analysis with the
VOSviewer software. Data were extracted from the Scopus database
using keywords that reflected the three main themes, covering the
period from 2014-2025. A total of 153 publications were analysed,
categorised into five clusters: climate change, economic
development, artificial intelligence, data analysis, and digital
inventory management. The results indicate a significant increase in
scientific interest over recent years, accompanied by the emergence
of technological innovation as a key factor in sustainable economic
progress. The study contributes to the understanding of
contemporary research trends and highlights the need for further
investigation into topics such as the ethics of Al, digital equality and
green development.
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Introduction

Digital transformation, artificial intelligence (Al) and sustainability are three fundamental and
interconnected forces that are radically reshaping the field of management and economics. In the
modern era, the integration of digital technologies into business and economic processes is no longer
an option, but a necessity for the survival and competitiveness of organisations. Technological progress,
combined with the increasing social and institutional pressure for sustainable development, is shaping a
new paradigm in decision-making, strategic management and policy formulation.

Digital Transformation refers to the widespread adoption of innovative technologies, such as big
data, the Internet of Things (loT), cloud computing and data analytics systems, to improve efficiency,
transparency and value offered to stakeholders. Atthe same time, artificial intelligence, through machine
learning and pattern analysis algorithms, enhances the predictive, automated and adaptive capabilities
of businesses, allowing them to make more informed and rapid decisions. These technologies are not
just changing the tools of management and financial analysis; they are transforming the very framework
within which organisations operate.

The sustainability dimension provides a crucial ethical and strategic orientation to this transition.
Businesses and economies are being called upon to align their development with environmental, social,
and governance (ESG) objectives, creating value not only for shareholders but also for society as a whole.
Al and digital technology can act as catalysts for sustainable development, providing tools for
measurement, forecasting, and resource optimisation, as well as enhancing transparency and
accountability (Papanikolaou et al., 2025).

However, the coexistence of these three dimensions also raises challenges. Issues such as digital
inequality, Al ethics, data protection and the need for green infrastructure require careful analysis and
regulation. Exploring the interactions between digital transformation, artificial intelligence, and
sustainability, therefore, offers a fertile field for research in management and economics to develop
models that combine technological innovation with social responsibility and the long-term resilience of
systems (Sklavos et al., 2024).

Research Aim

The purpose of this research is to investigate the relationship between digital transformation,
artificial intelligence, and sustainability in the fields of management and economics through a
bibliometric analysis. The study aims to identify research trends, thematic overlaps, and emerging areas
of interest in the international literature, highlighting the role of technological innovation in sustainable
development. Furthermore, it aims to identify research gaps and potential directions for future studies,
contributing to the understanding of how digitalisation is transforming modern economic and
administrative models.

Research Results

The use of VOSviewer software requires data that can be retrieved from indexing services, such as
Scopus and Web of Science. In this application of the VOSviewer software, data retrieved from the
Scopus indexing service were used. The keywords used were “Digital Transformation”, “Artificial

"o

Intelligence”, “Sustainability”, “Management”, and “Economics” to identify them in the titles, abstracts,
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and keywords of the corresponding publications. The search was conducted without any time limit across
the entire search range of this platform (Papanikolaou et al., 2025).

A total of 153 publications were extracted from the Scopus database for the search period 2014 to
2025. Over the last five years, 136 publications were identified, compared to the period from 2014 to
2020, when only 17 were recorded, indicating an exponential increase in scientific interest in the field.
Using the VOSviewer software, five clusters were created based on the categorisation of the keywords
of the publications. Cluster 1 includes words related to climate change and sustainable development,
indicating a close connection between technological innovations and environmental goals. Cluster 2
encompasses issues related to economic development and business strategy, with a focus on the role of
digitalisation in enhancing productivity and competitiveness. Cluster 3 is related to artificial intelligence,
highlighting its applications in decision-making, automation and data management. Cluster 4 focuses
on data analysis and big data, which are key tools for understanding and optimising business processes.
Finally, cluster 5 concerns digital inventory and supply chain management, reflecting the importance of
information technologies in business efficiency.

The analysis of the above clusters reveals that research interest is increasingly converging on the
interconnection between digital innovation and sustainable economic development. Through
bibliometric mapping, VOSviewer allows the capture of scientific trends and thematic overlaps, offering
a valuable tool for investigating the evolution of the field and identifying potential research gaps.

Figure 1

Overlay map of keyword co-occurrence over time for papers published
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Conclusions

This bibliometric analysis highlighted the rapid growth of scientific research linking digital
transformation, artificial intelligence and sustainability in the field of management and economics. The
significant increase in the number of publications over the last five years demonstrates the growing
importance of digital technologies as a lever for sustainable development and economic resilience.
Cluster analysis using VOSviewer revealed a multidimensional thematic structure, where artificial
intelligence, data analysis, and digital management are inextricably linked to issues of environmental
policy, corporate strategy, and economic efficiency.

The results confirm that digital innovation is not just a technological tool, but a strategic factor in
transforming business and economic practices towards more sustainable and responsible operating
models. At the same time, the increasing coexistence of issues related to climate change, data analysis
and artificial intelligence indicates the emergence of a new scientific field, in which digitalisation acts as
a connecting link between technological progress and sustainability.

However, the analysis also highlights research gaps related to the ethics of Al, the social dimension
of digital inequality and the adoption of green technologies in developing economies. Future research
can delve deeper into the interactions of these fields, combining quantitative and qualitative approaches.
Overall, this study contributes to the understanding of the evolving relationship between technology,
economics and sustainability, providing a framework for strategic planning and policies that promote a
more digitally mature and sustainable economy.
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This study seeks to identify the factors that drive business
innovation by analysing innovation ecosystems from a collaborative
perspective in countries with low levels of innovative activity. The
study included more than 6,000 companies included in the EDIT
2020 survey conducted by DANE, the agency responsible for official
statistics in Colombia. Artificial intelligence techniques such as
machine learning were used to process the information. The main
findings emphasise the importance of effectively managing
internally developed knowledge and diversifying external sources of
information.
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Introduction

In recent years, the concept of innovation has gained importance both in academic circles and
within companies due to its role in the face of more demanding market conditions, with rapid
technological changes, scarce resources and a more informed customer, which requires proactive

companies in search of innovation, growth and efficiency even to survive (Damanpour, 1991).

The European Union (EU) has long recognised the importance of innovation in driving economic
growth. Policies such as the Lisbon Strategy and the Europe 2020 Strategy have emphasised research-
based innovation, with targets such as investing 3% of GDP in R&D (Europe 2020, 2010). However, the
effectiveness of these policies in increasing innovation performance, especially for SMEs, is the focus of

debate due to the specific challenges they face.

In Latin America, emerging economies like Colombia base their growth on primary sector products
with little added value, which limits the development and transfer of innovation and thus hinders
competitiveness and adaptability to new technologies. These emerging economies must move toward
technological convergence, which enables developing countries or regions to gradually close
technological gaps with developed countries through their own efforts in the technological development

process, thereby surpassing developed countries (Hou, 2020).

For emerging economies with limited access to resources, innovation is crucial in raising macro-
level productivity levels compared to other economies, enabling their companies to transition from an

investment-based innovation strategy to a growth-oriented strategy.
Literature review

From a theoretical perspective, the Resource-Based View (RBV) broadly explains the impact of
innovation on the development of companies, based on the integration of various external resources in
a framework that seeks to produce synergistic effects to improve internal advantages (Xie et al., 2022),
obtaining different forms of innovation (Peird-Signes et al., 2022). Cooperation for innovation refers to
the participation of an external agent in the company's innovative activities (Li-Ying et al., 2018), primarily
due to the lack of internal knowledge and capabilities that necessitate its incorporation through

cooperation (Diez-Martinez et al., 2022).

This collaboration is carried out with institutional allies (i.e., government entities, universities and
research centres) (Kleine et al., 2022)and with allies linked to the market (i.e., suppliers, customers and
competitors) (Kafouros et al.,, 2020)seeking to develop new products, better distribution, greater

manufacturing flexibility and compliance with regulations (Najafi-Tavani et al., 2018).
Research questions

To date, most innovation studies have been conducted in companies located in stable, highly

developed economies, with a smaller number of studies focusing on companies in emerging economies

158

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



) FUTURITY 305 o
CONFERENCE PAPER - PUBLISHING 5% Giies

with highly competitive economic sectors (Xu et al., 2021). To a greater extent, studies confirm the
positive effect of cooperation on companies' innovation performance (Freire & Goncgalves, 2021), which

is related to the quantity and quality of the knowledge acquired.

Developed countries, unlike emerging ones, are characterised by mature institutions (politically
and geographically homogeneous), innovation systems with strong interconnections between actors,
world-class universities, and solid indigenous research and development (R&D) capabilities (Kafouros et
al., 2015). With this in mind, our work seeks to address the following question: What are the primary

drivers of business cooperation in countries with low levels of innovation?
Methodology

This study is based on data from the 2020 Survey of Technological Development and Innovation in
the Manufacturing Industry (EDIT), prepared by the National Administrative Department of Statistics
(DANE) of Colombia. The EDIT is a key source of statistical data on the scientific, technological, and
innovation activities of manufacturing firms in Colombia. For this study, we classified firms as innovative,
following the definitions in the Oslo Manual (2005), if they introduced at least one new or significantly
improved product or service, implemented a new or significantly improved process, or adopted a new
organisational or marketing method during the reference period. Firms that did not introduce any of
these innovations were classified as non-innovative. The Colombian manufacturing sector exhibits a
relatively low innovation capacity compared to other countries: only 1,655 companies (24.35%) of the

sample reported innovations, while 5,143 companies (75.65%) did not innovate during the period.

To identify the factors driving a company's ability to achieve innovative outcomes and assess their
relative importance and the direction of their impact, we employ the XGBoost algorithm. This machine

learning technique offers several advantages over traditional multivariate approaches.

The analysis presented is part of a larger project that includes the analysis of variables such as
labour, investment, financing, barrier types, and others. Specifically, in this paper, we will present the

results using those variables related to cooperation in companies as predictors.
Results

Model interpretation involves evaluating both its performance and the role of various predictors in
determining its outcomes. Model quality is measured by its predictive accuracy, that is, its ability to
correctly classify cases. In the confusion matrix [Figure 1], diagonal entries show correct classifications
made by the model, while off-diagonal entries represent misclassifications. The model correctly classified
96.5% of cases, significantly exceeding the proportionality and maximum likelihood criteria
recommended for multivariate classification techniques (Hair et al.,, 2014). SHAP scores provide a
measure of the average contribution of each feature to the model's predictions. [Figure 2] summarises
the average contribution of each predictor, while [Figure 3] offers additional insight by showing the

direction and distribution of the SHAP scores. We employ Shapley (SHAP) scores, as this is a widely
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accepted method for interpreting complex models.
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The results indicate that companies that use external sources, particularly those that rely on more
than two types of external information, are more likely to report innovation results. Furthermore,
companies that value internal information from their Operations Department as a key source of
innovation are also more likely to be innovative. Furthermore, the type of partner or information source
(Institutional-Market), the geographic origin (Local-Foreign), and the objective of the cooperation do not

significantly contribute to the model's predictions.
Conclusions

Unlike findings in highly innovative regions, where ecosystem-driven factors such as collaboration
and public-private partnerships act as central drivers of innovation (Hervas-Oliver et al., 2021), this study

demonstrates a limited influence of these aspects in low-innovation contexts such as Colombia.

References

Damanpour, F. (1991). Organizational innovation: A meta-analysis of effects of determinants and

moderators. Academy of Management Journal, 34(3), 555-590.

160

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



&) FUTURITY &
CONFERENCE PAPER ¥ 10 LT

Diez-Martinez, |., Peiro-Signes, A., & Segarra-Ofa, M. (2022). The links between active cooperation and
eco-innovation orientation of firms: A multi-analysis study. Business Strategy and the
Environment.https://doi.org/10.1002/bse.3288

EUROPE2020.(2010). Europe 2020: A strategy for smart, sustainable and inclusive growth. European

Commission.

Freire, J. A. F., & Goncgalves, E. (2021). Cooperation in innovative efforts: A systematic literature
review. Journal of the Knowledge Economy. https://doi.org/10.1007/s13132-021-00837-3

Hair, J. F., Black, W. C., Babin, B. J.,, Anderson, R. E., & Tatham, R. L. (2014). Multivariate data

analysis. Cengage Learning.

Hervas-Oliver, J. L., Parrilli, M. D., Rodriguez-Pose, A., & Sempere-Ripoll, F. (2021). The drivers of SME
innovation in the regions of the EU. Research Policy, 50(9),
104316. https://doi.org/10.1016/j.respol.2021.104316

Hou, J. (2020). The interdependency of innovation obstacles in Chinese manufacturing firms. In S. Dai &
M. Taube (Eds.), China’s quest for innovation: Institutions and ecosystems(pp. 123-141).
Routledge.

Kafouros, M., Love, J. H., Ganotakis, P., & Konara, P.(2020). Experience in R&D collaborations, innovative
performance and the moderating effect of different dimensions of absorptive
capacity. Technological Forecasting and Social Change,
150, 119757. https://doi.org/10.1016/j.techfore.2019.119757

Kafouros, M., Wang, C., Piperopoulos, P., & Zhang, M. (2015). Academic collaborations and firm
innovation performance in China: The role of region-specific institutions. Research Policy, 44(3),
803-817. https://doi.org/10.1016/j.respol.2014.11.002

Kleine, M., Heite, J., & Huber, L. R. (2022). Subsidized R&D collaboration: The causal effect of innovation
vouchers on innovation outcomes. Research Policy, 51(6),
104515. https://doi.org/10.1016/j.respol.2022.104515

Li-Ying, J., Mothe, C., & Nguyen, T. T. U. (2018). Linking forms of inbound open innovation to a driver-
based typology of environmental innovation: Evidence from French manufacturing
firms. Technological Forecasting and Social Change, 135, 51-
63. https://doi.org/10.1016/j.techfore.2017.05.031

Najafi-Tavani, S., Najafi-Tavani, Z., Naude, P., Oghazi, P., & Zeynaloo, E. (2018). How collaborative
innovation networks affect new product performance: Product innovation capability, process
innovation capability, and absorptive capacity. Industrial Marketing Management, 73, 193-
205. https://doi.org/10.1016/j.indmarman.2018.02.009

161

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1007/s13132-021-00837-3
https://doi.org/10.1016/j.respol.2021.104316
https://doi.org/10.1016/j.techfore.2019.119757
https://doi.org/10.1016/j.respol.2014.11.002
https://doi.org/10.1016/j.respol.2022.104515
https://doi.org/10.1016/j.techfore.2017.05.031
https://doi.org/10.1016/j.indmarman.2018.02.009

e
FUTURITY e, poivporivk
o ’»’f; International Classica
A" universi

CONFERENCE PAPER f‘) PUBLISHING 56

Peird-Signes, A, Segarra-Ona, M., Trull-Dominguez, 0., & Sanchez-Planelles, J. (2022). Exposing the
ideal combination of endogenous-exogenous drivers for companies’ eco-innovative orientation:
Results from machine-learning methods. Socio-Economic Planning Sciences,
79, 101145. https://doi.org/10.1016/j.seps.2021.101145

Xie, X., Wu, Y., & Devece, C. (2022). Is collaborative innovation a double-edged sword for firms? The
contingent role of ambidextrous learning and TMT shared vision. Technological Forecasting and
Social Change, 175, 121340. https://doi.org/10.1016/j.techfore.2021.121340

Xu, T., Yang, J. J., Zhang, F., & Guo, W. Y. (2021). Interfirm coopetition, interfirm knowledge creation,
and collaborative innovation performance: The moderating roles of environmental
competitiveness and dysfunctional competition. Industrial Marketing Management, 99, 123-
135. https://doi.org/10.1016/j.indmarman.2021.10.003

162

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1016/j.seps.2021.101145
https://doi.org/10.1016/j.techfore.2021.121340
https://doi.org/10.1016/j.indmarman.2021.10.003

CONFERENCE PAPER

International Conference on Economic Sciences and Management in the Changing World 2025

Accepted: October 15, 2025 | Published: November 4, 2025 | Language: English QU /= X
P | | Lamguege: Eng =@ FUTURITY @<, Piveoryk
OK ,
o

% International Classical

PUBLISHING *i\é{';* University

The Interaction Transition - Local Development: Contribution of
Social Capital in Local Development

Florina Popa

Romanian Academy, Institute of
National ~ Economy, Bucharest,
Romania

< Corresponding author:
florinapopa289@gmail.com

02e

This work is licensed under CC BY-NC-ND 4.0.
To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-
nd/4.0

Transition takes place over time and involves change and
adaptation to new conditions, such as those related to development,
social, environmental, and cooperation. Local development
encompasses economic and social development within the context
of new relationships emerging between society and the state, with
the state playing a leading role. Scientific literature identifies social
capital as a central element in the interactions and connections that
actors create, influencing relevant economic, social, and political
decisions. Governments can act to promote social development
simultaneously with efforts towards economic development and
environmental sustainability, thereby balancing these three
elements of transition. Being an interaction and mutual
reinforcement. The purpose of this study is to highlight the
interaction between local development and transition, as well as
between the triple transitions (digital, ecological, and social), and
the contribution of social capital to local development. The paper
ends with conclusions that summarise the essential elements
retained from the present study.
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1. Introductory elements

The explanations given to the term "transition" differ depending on the context in which it is found and the
field to which it relates, but for the most part, they show that transition reflects people's responses to a period
marked by changes ( Visentin, van Loon, 2006)

Referring to the concept of transition, the EBRD considers it in relation to the market economy, which must
go beyond market conditions and be competitive, inclusive, well-governed, resilient, and integrated. (European

Bank for Reconstruction and Development, EBRD).

Transition takes place over time and involves change and adaptation to new conditions, such as those related

to development, social, environmental, and cooperation. (Kralik Visentin, van Loon, 2006).

In recent years, the notion of transition has focused on meeting environmental objectives, with the implicit
requirement that the entire society be involved in the transition to a zero-emission future (UNDP, 2022). Becker et.
al. (2016) (quoted from Chlebna, Suitner, 2025) signal the importance of local development as an element of
achieving transition objectives. The specialised literature distinguishes the areas (local, district) in which the
transition takes place, analysing their interdependence and interaction. At the same time, cities have been
recognised as essential for transitions towards sustainability. (Bulkeley et al., 2011; Hodson si Marvin, 2010;
Frantzeskaki et al., 2017, Ernst de Graaf-Van Dinther, Peek, Loorbach 2016) (quted by
Kohler, Dutschke, Wittmayer, 2021).

Greater attention is paid to the level of city size, with smaller administrative or geographical structures being
less researched. Cheung and OBenbriigge (2020), as quoted by Kéhler, Ditschke, and Wittmayer (2021),
demonstrate that transitions at the city level should shift towards a more locally oriented concentration. The social
character of the transition is given by the fact that it is borne by individuals, who respond, over time, to the
consequences generated by it, more or less easily, depending on the existing conjuncture at the time of its
occurrence (Kralik, Visentin van Loon, 2006).

At the World Forum for Local Economic Development (WFLED )" in Seville, the importance of local economic
development was emphasized for the transition of enterprises and employees from the informal to the formal stage,
through its capacity (of local development) to stimulate local economic growth, through the connections that are

formed between transition and local development, as follows (World Forum for Local Economic Development):

—The connection between transition and local development, given by the capacity of local development
to stimulate the economy, through the creation of new jobs, the development of infrastructure and its increase in
quality, the simplification of regulations and a greater degree of access to finance and market penetration.

— The connection between local development and elements such as the triple transition, social welfare,
public-private partnership and employment strategies; these favour sustainable economic development and

1”The World Forum on Local Economic Development (WFLED) is a multi-stakeholder alliance of committed governments, national and
international organizations, whose objective is to promote the local economic development approach and advance political debate and
strengthen global partnerships for concrete actions at local, national and international levels”. International Labour Organization. World Forum for
Local Economic Development Local economic development fuels the transition to formality, 7 April 2025, https://www.ilo.org/resource/article/local-
economic-development-fuels-transition-formality.
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protect resources, to ensure, in the best possible conditions, the standard of living. (Geneva, ILO News in World
Forum for Local Economic Development).

— The connection between local economic development and transition, given by the capacity of local
development to ensure conditions for a sustainable and inclusive transition, by increasing social protection,
supporting entrepreneurship, integrating the workforce, ensuring the legal framework and security at the

workplace.
2. Local development - content elements, influences, challenges

Local development encompasses both economic and social development, characterised by the emergence
of new relationships between society and the state, as well as the significant growth of network interconnections,
with the state playing a leading role. (World Bank, 1997, Rhodes, 1997, quoted from Galaso, Rodriguez, Goinheix,
2018). Becattini (1979, quoted by Galaso, Rodriguez, & Goinheix, 2018) demonstrates that in local development
processes, interaction occurs between social and economic organisations, with the territory serving as a space

where citizens coexist.

Local development means the development of communities, the creation of a prosperous economic
environment, increasing citizens quality of life, the provision of better working conditions and the creation of new
jobs (OECD, Local Development; OECD, Local Development. Stuck in a rut? Sparking economic and social
transformation, Local development). The process aims to create favourable conditions for the development of the
local business environment and the formation of a competitive local economy. (Ettlinger, eds. Smelser N.J. and
Baltes P.B., 2001). At the same time, the modern approach to local development also means social inclusion, social
connections and a sense of civic pride. (OECD, Local Development; OECD, Local Development. Stuck in a rut?

Sparking economic and social transformation, Local development)

The meaning of the term “local” differs depending on the level of reference: (Ettlinger, eds. N.J. Smelser
and P.B. Baltes, 2001):

v'In a regional context, a neighbourhood, city or metropolitan area;
v'At the country level, a region within a nation.
v'In a global context, a multinational region.

The observation of economic and social results at the local level takes into account the possibilities of
development, of quality improvement, based on the valorisation of local and capital resources (OECD, Local
Development; OECD, Local Development. Stuck in a rut? Sparking economic and social transformation, Local
development). Some challenges arise related to demographic changes, globalisation, technological progress and
climate change that exert pressures for local transformation. The prospects for the evolution of local communities
depend on the local context (resources, policies, strategies) in which they manifest themselves, as some units are
favourable, while others reveal gaps in development. (OECD, Local Development; OECD, Local Development.
Stuck in a rut? Sparking economic and social transformation.

Addressing these issues, as well as developing policies for the future, to prevent risks and build resilience to
shocks caused by possible economic crises or other unexpected events, requires local authorities and policymakers
to focus on developing the local economy by creating strategies for local transformation that lead to long-term
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positive outcomes. This involves leveraging local heritage resources, transferring skills, and increasing comparative
advantages. (OECD, Local Development; OECD, Local Development. Stuck in a rut? Sparking economic and social

transformation.

For Alburquerque (2015), local development is a territorial approach that promotes the social construction
of the territory, namely, the creation of networks, institutions and social capital; these support the local strategy.
Albuquerque, 2015, pp. 43) show that in studying local development, it is necessary to analyse organisations and
how they interact with each other. Pike et al. (2011) (quoted from Galaso, Rodriguez, & Goinheix, 2018)
demonstrate that local development is a process involving strategy, planning, and the implementation of actions.

Investments made can influence areas differently, depending on the historical context of the area, including
social relations, management, industrial centres, and others. In this sense, Massey (1984) shows that each
investment brings its contribution in a different way: division of labour, different economic development that
overlaps the previous one, creating a socio-economic stratification by overlapping different levels of socio-
economic development, the character and combinations of them influencing society differently (Ettlinger, N. 2001,
eds.. Smelser N.J and. Baltes P.B.).

According to studies, citizen participation and democracy are important in local development. This is also
highlighted by the opinion of Pike et al. (2011: 624-625) (quoted from Galaso, Rodriguez, and Goinheix, 2018),
who emphasise that local development is based on social and political actions and principles that support them.
Other research conducted in the regional field has shown the relevance of the relationships that are formed
between actors and local organisations (Galaso, Rodriguez, Goinheix, 2018).

Local development depends on the interaction between key actors that can influence relevant economic,
social, and political decisions. The scientific literature places social capital as a central element of the interactions
and connections created between actors. As a result, local development is the result of synergies between several
territorial components. (Galaso, Rodriguez, Goinheix, 2018). Local development is subject to a series of challenges
such as: competition exerted globally, over different areas whose development is linked to the business
environment; local financing resources; changes that occur in the relations between great powers; changes that
occur in the geographical plan of labor mobility and employment and residential patterns connected to changes
related to migration; interethnic social relations; policies and strategies. (Ettlinger, eds. Smelser N.J. and Baltes
P.B., 2001).

Vézquez Barquero (2011), as quoted by Ettlinger (ed.), Smelser, N.J., and Baltes, P.B. (2001), shows that local
development strategies differ depending on the conditions existing in each territory, including resources, needs,
and capacities. The context in which the local economy evolves is shaped by internal and external processes, as
well as the relationships that form between them. Internal (endogenous) processes refer to the influence of internal
factors on development, such as the local business environment and the competitiveness of the industry. External
(exogenous) processes are given by external factors such as the level of local development. (Ettlinger, eds. Smelser,
N.J. and Baltes, P.B. 2001). Endogenous local development considers the territory as the place where interactions
between individual actors, institutions, and knowledge take place (Rodriguez Miranda, 2015) (quoted from Galaso,
Rodriguez, Goinheix, 2018).

Therefore, it can be considered that there is no single formula for local development.

166

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



lyp Orlyk
ern:

&) FUTURITY &%
CONFERENCE PAPER g BNy

University

ational Classical

3. Social capital in the context of local development

In local development processes, an important role lies in the social capital, social relations and institutional
and cultural elements (Becattini, 1979; Maillat, 1995; Saxenian, 1994; Cooke et al., 2005) (quoted from Galaso,
Rodriguez, Goinheix, 2018).

Camagni's (2009) approach (quoted from Pablo Galaso, Adridn Rodriguez Miranda, Sebastian Goinheix,
2018) regarding regional development considers that its basic element is "territorial capital", which includes:

technology, natural resources, human capital and social capital.

Nijkamp (2016) (quoted from Galaso, Rodriguez, and Goinheix, 2018) uses the concept of "resource
regions”, considering that each region has resources that provide it with development capacities, offering optimal
possibilities for combination to achieve high productivity in the economic and social areas.

The Social Capital Initiative (Grootaert, 1998) is a component of the World Bank’s Social Development
Department, an institution concerned with the study of social capital. Considers social capital as “internal social and
cultural coherence of society, the norms and values that govern interactions among people and the institutions in
which they are embedded"” (Ismail Serageldin, Vice President, Special Programs Foreword in Christiaan Grootaert,
1998 Social Capital Initiative, Social Capital Initiative Working Paper No. 3, Social Capital: The Missing Link? , The
World Bank Social Development Family Environmentally and Socially Sustainable Development Network April
1998, https://documents1.worldbank.org/curated/en/902971468764409654/pdf/multiOpage.pdf).

As the Social Capital Initiative (SCI) (Grootaert, 1998) shows, studying these aspects offers the possibility of
observing the capacity of communities to organise themselves to achieve common goals, from which they mutually
benefit. (Anirudh and Shrader 2002) (quoted from de la Pefia Garcia, 2014). These values and norms facilitate the
formation and maintenance of organisations that, in turn, provide greater socio-economic benefits.

Recent studies have analysed inter-organisational networks in local development. Ha et al. (2015) focused
on the presence of local governments within the network in the actions initiated in the local development process
in the USA. Esparcia et al. (2015) and Nardone et al. (2010) (quoted from Galaso, Rodriguez, and Goinheix, 2018)
focused on the study concerning the involvement of local actors in social and economic territorial development in
countries such as Spain and Italy. Bellandi and Caloffi (2010), as quoted by Galaso, Rodriguez, and Goinheix (2018),
analysed the impact of innovation policies in Italy on regional development through the creation of networks, which
led to varied results.

Lin (2000a; 2000b) observes that social capital is considered as assets contained in networks, seen in two
forms (quoted from de la Pefia Garcia, 2014):

v Integrated resources which refer to the resources that each member of the network possesses and which
give them a certain power of influence within the network;

v Network locations refer to the structure and capacity of the network, as determined by certain
characteristics it possesses, which either favour or hinder the possibility of other actors obtaining gains.

Various regional studies have demonstrated the roles of social capital and social relations, as well as
institutional and cultural elements, in local development processes (Becattini, 1979; Maillat, 1995; Saxenian, 1994,
Cooke et al., 2005). (quoted from Galaso, Adridn Rodriguez Miranda, Sebastidn Goinheix, 2018) In this respect, it
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is considered that social relations are essential elements in local development, since they can favour or stop the
implementation of some local economic, social and political initiatives based on connections and collaborative
relationships among individuals, organisations and institutions, to carry out a socio-territorial project that will lead
to territorial development. Additionally, the authors of the Californian School (Storper, 1988; Scott, 1988, 1996;

Scott and Storper, 2007; Saxenian, 1994) (quoted from Galaso, Adridn Rodriguez Miranda, Sebastidn Goinheix,
2018) demonstrate that the competitive advantages of regions are based on social capital. Vazquez Barquero
(2002, 2010) (quoted from Galaso, Adridn Rodriguez Miranda, Sebastidn Goinheix, 2018) believes that local
development is the result of coordinating factors such as the organisation of production, the dissemination of

innovation or urban infrastructures that manifest themselves in an institutional environment that favours
socialisation and economic interactions (Vazquez Barquero and Rodriguez-Cohard, 2016). (quoted from Galaso,
Rodriguez Goinheix, 2018).

In the professional scientific literature, there are a series of analyses that study the impact of social capital
on social and economic aspects of cities and regions (lyer and colab, 2005; Putnam, 1993; Boschma, 2005; Cooke
etal., 2005) (quoted from Galaso, Adridn Rodriguez Miranda, Sebastidan Goinheix, 2018). Network-focused analysis,
as evaluated by social capital (Burt, 2000; Lin, 2005), as quoted from Galaso, Rodriguez, and Goinheix (2018),

reveals the ability of social capital to create relationships between individuals. (Burt, 2000).

The scientific approach in the field of social networks reveals a wide range of theories and methodologies

for analysing social relations. (Easley and Kleinberg, 2010; Jackson, 2008), (quoted from Galaso, Rodriguez,

Goinheix, 2018). The terms'nodes' are used to refer to social actors (individuals, organisations, or firms), and

‘connections' refer to the cooperation relations or interactions that are formed between them.

Grootaert (1998, 1999, 2001, 2002a, 2002b), a specialist at the World Bank, demonstrates that belonging to
organisations whose members come from diverse professional and educational backgrounds offers the advantage
of sharing knowledge through the mutual exchange of information, as well as socially and economically favourable
circumstances outside the organisation. Thus, social relationships are a means by which people benefit from
different opportunities within organisations. Grootaert's claim aligns with the observed issues of other experts in
the field of social networks, who have referred to social capital. They show that as the diversity of the network

increases, the information becomes richer and richer. (by de la Pefia Garcia, 2014).

The role of local actors in local development is underscored by their significant influence in formulating and
implementing local development policies. (Vazquez Barquero, 2011). Garofoli (2002) believes that local public and
private organisations can participate in the process of local development. Arocena (2002) shows that the formation
of a network of local actors is important for the connections that are formed between actors and the possibilities of
transmitting knowledge, norms, and values within the network. The presence of extensive networks of connections
between local actors is crucial for certain types of local development, such as industrial development. (Dei Ottati,
1994, Becattini, 1979). To support the performance of the territory, it is necessary to foster interaction between
actors from the education/research fields and other organisations within local networks. For example, universities
and research centres are important actors in local development processes (Goddard and Vallance, 2011),
contributing to increased territorial performance (Power and Malmberg, 2008). (quoted from Galaso, Rodriguez,
Goinheix, 2018).
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4. The Triple Transition - Importance, Content and Types of Connections
4.1. Importance, Content

Digital, environmental and social transitions stand out in a global context, marked by crises and challenges
in recent years (climate change, geopolitical conflicts, health crisis), constituting a brake on progress and
determining the search for collective solutions to overcome them. (OECD, 2023, Towards a Triple Transition.
Strategies for Transformational European Development Action.

The digital transition is a determinant of economic transformation, referring to advanced technologies,
technological advancements, digitalisation, and artificial intelligence.

The environmental transition refers to the shift towards sustainable production and consumption systems,
characterised by low pollution levels, the use of renewable energy, the conservation and protection of biodiversity,

the implementation of the circular economy, and the pursuit of measures to mitigate the effects of climate change.

The social transition accompanies the green and digital transitions, aiming to reduce the poverty rate and
increase social inclusion. These objectives form a foundation for achieving the other two transitions. (OECD, 2023,

Towards a Triple Transition. Strategies for Transformational European Development Action.

A series of social challenges, including increasing inequality and political instability globally, rising poverty
rates, labour marketimbalances, and a decline in human development, expose society to risks and require effective
solutions. In this sense, the development of strategies must take into account the links that form between the three
types of transitions. Social aspects are a priority in the new growth strategies. Political strategies and the decision-
making process must adapt to the effects of digital and environmental transitions for vulnerable groups and to
achieve social inclusion. (OECD, 2023, Towards a Triple Transition. Strategies for Transformational European
Development Action.

A triple transition is a systemic approach whose central element is the interconnections between the
environmental, digital and social dimensions. Systemic transformations make it possible to overcome the difficulties
that arise in the social and political plane and to find solutions to combat the effects of environmental degradation.

(OECD, 2023, Towards a Triple Transition. Strategies for Transformational European Development Action.

Within the triple transition - the social transition pillar - it is constituted as a form of guarantee that aspects
related to social vulnerabilities are at the heart of new development methods. Thus, the triple transition encourages
an increase in productivity, innovation, and digital inclusion; the development of a green economy; and an increase
in social well-being and cohesion, through a decision-making, participatory, and legitimate framework. (FIAPP,
2022; Sanahuja, 2021) (ILO, 2023) (quoted from OECD, 2023, Towards a Triple Transition. Strategies for

Transformational European Development Action).

Social transition considers the role of social dynamics in achieving economic productivity and development,
as well as a sustainable local environment. (OECD, 2023, Towards a Triple Transition. Strategies for
Transformational European Development Action.

This form of transition favours the increasing role of the welfare state in adopting various policies aimed at
increasing levels of well-being and social cohesion (Barron et al., 2023). (quoted from OECD, 2023, Towards a
Triple Transition. Strategies for Transformational European Development Action. As such, the social transition is
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mainly oriented towards: (OECD, 2023, Towards a Triple Transition. Strategies for Transformational European

Development Action)
v ensuring the growth of well-being and equity;

v increasing the standard of living at the level of society, the existence of a common sense of belonging to

a larger community;
v legitimate and participatory nature of decision-making processes.

Local governments are working to increase social inclusion and equity. Thus, within the Urban Transitions
Alliance, cities are developing new ways to involve citizens in decision-making and create opportunities to increase

their well-being. (Urban Transitions Alliance, Social Transition).
4.2. Types of connections in the context of the triple transition

The triple transition offers the possibility of perceiving connections formed between the three transitions, and
between them, there is interaction and mutual reinforcement. Through the social transition, the implementation of
social policies ensures that society can benefit from the results obtained through the green and digital transitions.

(OECD, 2023 Towards a Triple Transition. Strategies for Transformational European Development Action.

By respecting the principle of equity, governments can implement policy initiatives that promote social
development simultaneously with efforts towards economic development and environmental sustainability. There
is interaction and mutual reinforcement between these three elements of a transition. (OECD, 2023 Towards a

Triple Transition. Strategies for Transformational European Development Action.

—The social aspects of the social transition must be taken into account in relation to the environmental and
digital transition by implementing social policies through which societies have the possibility to maximise their
results and to jointly benefit from the advantages offered by the green and digital transitions. (OECD 2023, Towards

a Triple Transition. Strategies for Transformational European Development Action.

— Poverty, inequality, climate change and access to education are interconnected in a network where the
effects intensify each other. For example, poverty can exacerbate environmental degradation because individuals
facing challenges may act unsustainably in their efforts to address current needs, thereby harming the environment
in an attempt to overcome the crisis. Similarly, climate change can have adverse effects on vulnerable communities,
which are often felt unequally and exacerbate existing economic disparities. (OECD, 2023, Towards a Triple

Transition. Strategies for Transformational European Development Action.

—The triple transition reflects the interconnections between transitions and emphasises the role of public
policies and the effects they have on development dynamics. Understanding the interconnections between social,
environmental, and digital transitions is crucial for informed decision-making and effective involvement in
partnerships that can address national development aspirations and needs. There are several types of interactions
that depend on contextual factors such as governance systems, geographical conditions and policies practised.
(Nilsson et al., 2018). (quoted from OECD, 2023 Towards a Triple Transition. Strategies for Transformational
European Development Action.

The importance of the triple transition lies in the analytical framework it proposes, through policies that
stabilise the green, digital and social transitions. The triple transition framework systematically approaches
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transitions, focusing on the positive and negative interconnections that form between its three forms. It also
examines the causes that contribute to the existence of social inequalities, to identify potential unforeseen situations
in the development process. The social transition is viewed as an independent process that reflects the benefits of
other forms of transition, through the impact of social determinants and by addressing social challenges, thereby
expressing the current concerns of new development strategies (OECD, 2023, Towards a Triple Transition:
Strategies for Transformational European Development Action).

—The triple transition involves interconnecting the green, social and digital transitions. This involves making
balanced progress across the transitions and focusing on the interactions between them, ensuring policy
coherence and its impact. (OECD, 2023, Towards a Triple Transition. Strategies for Transformational European
Development Action.

In this context, the possibility is created for the European Union to develop a new strategy for international
cooperation, centred on the triple transition, creating conditions for the European Union to become a leader in the
field of development (OECD, 2023, Towards a Triple Transition: Strategies for Transformational European

Development Action).
5. Conclusions

Local development encompasses both economic and social development, characterised by the emergence
of new relationships between society and the state, as well as the significant growth of network interconnections,
with the state playing a leading role. The phenomenon depends on the interaction between key actors who can
influence relevant economic, social, and political decisions. Scientific literature identifies social capital as a central

element in the interactions and connections created between actors.

Becker etal. (2016) highlightthe importance of local development as a key element in achieving the transition
objectives. In local development processes, social capital, social relations, and institutional and cultural elements
play a crucial role. In this sense, social relations are considered essential elements in local development, as they
can either favour or hinder the implementation of local economic, social, and political initiatives, based on
connections and collaborative relationships between individuals, organisations, and institutions, to achieve a socio-
territorial project that leads to territorial development.

The triple transition (social, environmental, and digital) presents the top opportunity to perceive connections
formed among the three types of transitions, with interaction and mutual reinforcement between them. Through
the social transition, the implementation of social policies ensures that society has the opportunity to benefit from
the results obtained through the green and digital transitions.

The triple transition reflects the interconnections between transitions and emphasises the role of public
policies and their effects in the dynamics of development. Understanding the interconnections between social,
environmental, and digital transitions is crucial for informed decision-making and practical addressparticipation in
partnerships that can respond national development aspirations and needs. (Nilsson et al., 2018). (quoted from
OECD, 2023, Towards a Triple Transition. Strategies for Transformational European Development Action)

The importance of the triple transition lies in the analytical framework it proposes, through policies that
stabilise the green, digital and social transitions. The Triple Transition involves the interconnection of the green,

social and digital transitions. This involves achieving balanced progress across the transitions and focusing on the
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interactions between them, ensuring policy coherence and its impact. Thus, the triple transition encourages
increased productivity, innovation, and digital inclusion; the development of a green economy; and increased

social well-being and cohesion.

Concerns about the social effects of environmental and digital transitions are insufficient to prompt
intervention in resolving social, economic, and environmental imbalances. The lack of appropriate policy initiatives
can lead to the deterioration of the interconnections between the transitions, and, at the same time, there is the
possibility that political measures and technology can exert an unfavourable influence. The triple transition
approach highlights the importance of carefully examining the interconnected dimensions of green, digital, and
social, which are interdependent. (OECD, 2023, Towards a Triple Transition. Strategies for Transformational

European Development Action

Acknowledgment: This article is a part of the research paper achieved in the year 2025, by a research team
of Institute of National Economy, Romanian Academy “Tripla tranzitie a mediului urban din Roménia - digital,
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Introduction

Large-scale events have been widely discussed both by researchers and media mainly due to
their substantial economic impact, but small-scale events, such as local cultural or sports ones, are
also capable of delivering significant benefits to local businesses and communities (Daniels et al.,
2003; Gibson et al., 2012; Gkarane et al., 2024). These locally organized events are typically managed
informally and with limited funding, producing less revenue than significant events (Gibson et al.,
2012). Despite this, the importance of small events for local development should not be
underestimated (Gkarane et al., 2025; Gursoy et al., 2004). Lesser-known destinations have
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experienced increased tourism activity due to local cultural and sports events, fostering sustainable
growth (Goulas, 2025; Melo et al., 2021). Their potential lies in two main areas: they can attract tourists
throughout the year, and they can also contribute to the social and cultural life of a destination, leading
to valuable intangible benefits (Gibson et al., 2012; Gkarane and Vassiliadis, 2024; Gkarane et al.,
2025). Indeed, locally driven events have grown significantly and become popular; yet, there has been
a lack of research evaluating their social, environmental, and cultural consequences on the
destination, primarily through the lens of their organizers (Gkarane, 2024; Gursoy et al., 2004). When
organized regularly, these events can significantly support local sustainable development by utilizing
existing resources effectively, encouraging community participation, and ensuring a continuous flow
of visitors (Melo et al., 2021). Besides, these initiatives can often employ innovative business strategies
that benefit both the economy and the local community (Goulas et al., 2025; Papanikolaou et al., 2025;
Tsotsas et al., 2025).

Despite the acknowledged value of these events, academics have mainly neglected the strategic
managerial approaches adopted by their organizers. Current research primarily investigates the
experiences of participants, spectators, and host communities (Bazzanella et al., 2023). However, it is
also essential to obtain the perspectives of core stakeholders, namely organizers and investors, to
define the long-term legacy of event tourism (Ruhanen, 2009). This paper aims to fill this gap by
examining how small-scale, specialized Greek events affect local tourism growth and destination
sustainability. It gathers in-depth insights directly from event organizers regarding their strategic
goals, partnerships, obstacles and results, focusing particularly on the strategic contribution of the
events to destination sustainability.

Research Aim and Research Questions

This study uses a qualitative methodology (specifically semi-structured interviews) to explore the
role of twelve diverse locally-driven small-scale events in Greek tourism development and
sustainability. The events were purposively selected to represent a wide variety of contexts (different
types and locations) to ensure broad applicability (Table 1). The research focused on interviewing the
organisers of these events to gather in-depth data. Their selection was based on their central role and
expertise in planning and implementing initiatives that contribute to local tourism growth.

Table 1

Summary of examined event cases

Epirus - Acheron Fest Cultural Event for Local Heritage and Environment

Filippiada - Dino Day Dinosaur-Themed Educational and Interactive Event for Kids and
Families

loannina - Filyra Traditional Music Off-Season Athletic Event to Increase Local Tourism

Festival

Kalampaka - Climbing Festival Adventure Sports Tourism Event in Meteora

Kavala - Cosmopolis Festival Cultural Festival with music, dance, gastronomy and exhibitions

Kilkis - Night Half Marathon Off-Season Athletic Event

Kilkis - Piroshki Competition Pontic Community Cultural-Gastronomic Event

Serres - Horseback Riding Gathering | Amateur Riding Competition
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Serres - Lake Kerkini Activities Nature and Outdoor Event Series

Serres - Music and Art festival Modern Youth Culture Through Music and Visual Arts

Serres - Serexpo Local Products, Cuisine and Entrepreneurship with a Tourism
Dimension

Voio - Fiesta Youth Cultural Festival

Source: authors’ own development
The following research questions guided the study:

a) What managerial approaches do organisers employ to ensure the sustainability of their locally-
driven events?

b) How do event organisers develop partnerships and collaborations with local businesses?

c) What kind of challenges do they face during the planning and execution stages of these events
from a managerial perspective?

The thematic analysis that followed revealed key patterns related to the management strategies
employed by organisers, the economic mechanisms activated through their events and the nature of
their collaborations with local stakeholders.

Research Results

The findings emphasised the managerial role of event organisers in achieving sustainable
tourism outcomes at the local level. The following five domains emerged from the thematic analysis:

Strategic Positioning: Events are intentionally framed as platforms for promoting local identity
and showcasing destination assets, while also reinforcing both cultural heritage and tourism appeal.
Organisers leverage storytelling and culture to position their events as authentic tourism experiences,
apart from just entertainment. For example, local events like Cosmopolis and Acheron Fest
incorporate local narratives and natural heritage to enhance the destination's tourism image.

Resource Mobilisation: Financial scarcity is a consistent issue; however, organisers often rely
on volunteerism, in-kind contributions and creative partnerships. These approaches are essential not
only for sustaining the event operations but mainly for ensuring continuity.

Stakeholder Collaboration: Municipalities, chambers of commerce, cultural associations, and
local producers are key allies for locally driven event organisers. Collaborative marketing actions, such
as joint promotional campaigns, enhance both the event's appeal and regional tourism goals. Events
like the SEREXPO illustrate how these kinds of partnerships have their own economic and tourism
footprint on the destination.

Continuity and Legacy: Events embedded in annual cultural calendars or connected to
broader narratives (e.g., gastronomy, heritage, nature) generate long-term tourism benefits. Thus,
they become destination assets, not just isolated or one-off occurrences.

Managerial Challenges: Despite the events’ strategic importance, organisers face persistent
barriers. These may include limited funding, bureaucratic procedures, and volunteer fatigue, all of
which can even constrain long-term strategic planning. Yet, their adaptive management responses
demonstrate resilience and commitment to sustainability.

The empirical findings were synthesised into a conceptual framework (Framework 1) that
illustrates how locally driven events act as vehicles for destination sustainability, based on organisers’
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viewpoints. Each dimension highlights not only what organisers accomplish (e.g., positioning the
destination and creating a legacy) but also how these practices balance community goals with
sustainable tourism impacts despite persistent managerial challenges.

Figure 1

Managerial and Marketing Pathways to Destination Sustainability through Local Tourism Events

Destination Sustainability

Strategic Positioning Resource Mobilization
(local identity, heritage, (volunteers, partnerships,
tourism appeal) creative solutions)

Locally-Driven Tourism

Events
N
Stakeholder collaboration
Community & Legacy (municipalities, chambers,
(annual czlendars, producers)
enduring narratives)

Managerial Challenges
(funding, bureaucracy,
volunteer fatigue)

Source: author(s) own development
Conclusions

In conclusion, this study confirms that locally-driven events are vital instruments for sustainable
tourism development in Greece. Our findings suggest that these initiatives are not just local
gatherings, but they can also become strategic agents of the destinations when appropriately
managed. Organisers’ ability to reposition the destination constantly demonstrates that strategic
management practices developed locally can lead to long-term value of event tourism. Future
research could expand on these findings by testing the conceptual framework quantitatively to
validate the relationships between strategic management practices and sustainable outcomes across
a larger sample of events and organisers.
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This paper defines and assesses the administrative
capacity required to develop and manage a project pipeline for
public investment implementation under the EU Cohesion Policy in
Albania. The study aims to identify the institutional, regulatory, and
organisational readiness of Albanian authorities to meet the EU
Benchmark related to the project pipeline of public investments
under Chapter 22 of the accession negotiations. Using a
methodological approach that combines literature review,
regulatory and institutional analysis, and a targeted survey among
authorities implementing the Western Balkans Investment
Framework, the paper evaluates the current state of administrative
capacity at both “upstream” and “downstream” levels of the
investment cycle. Results show that, while Albania has established
the necessary legal and coordination frameworks, significant gaps
remain in project preparation and evaluation capacity. The findings
underscore the necessity for a systematic approach to define and
evaluate the adequacy of human, technical, and financial resources
for the development and implementation of a comprehensive
project pipeline. Strengthening these capacities is crucial to ensure
the effective absorption of Cohesion Policy funds and to enhance
the overall efficiency of public investment management in Albania.
Public Investment, Public Investment Management,
Project Pipeline, Administrative Capacity, Cohesion Policy.
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Introduction

Pipelines of infrastructure projects, or simply “project pipelines”, are a common concept in
infrastructure planning and investment discussions. The term “pipeline” is often used to highlight
specific, upcoming investment opportunities. To date, no formal definition exists for a project pipeline,
nor has there been a comprehensive examination of the concept of a pipeline. The Organisation for
Economic Co-operation and Development (OECD) states that, based on expert interviews, discussions,
and a review of the literature, the predominant view among governments and the investment
community is that a project pipeline takes the form of a list of projects at an advanced stage in the
development process, and that it should be published or communicated publicly in some way.
(Organisation for Economic Co-operation and Development (OECD), 2019), (OECD, 2018)

Infrastructure plays an increasingly important role in the economic and social development of all
countries. The multiannual programming of EU-funded Cohesion Policy (European Commission, 2019)
(European Commission, 2020), as well as investments financed under the Recovery and Resilience
Facility (European Parliament and Council, 2021), has been a major driver for integrating public
investment into medium-term budgetary frameworks and public financial management structures. The
institutional arrangements for managing public investments vary across the European Union,
presenting specific strengths and challenges (Ruiz Rivadeneira & McMaster, 2023). Integrated strategic
planning and methods of project appraisal and selection that guide budget allocation effectively are
crucial for efficiently carrying out public investment. One recent study states that “While wide-ranging
reforms to systems for managing public investment have been implemented in several Member States,
there is still room for improvement in many others. One recommendation for policymakers is to include
in the negotiation package on the EU budget a process to benchmark the mechanisms Member States
have in place for selecting national and EU investment opportunities” (Schout, 2024). A study
conducted by the European Commission has identified several factors for the effective delivery of
Cohesion Policy and the management of EU funds, which are compatible with efficient public
investment management. These include administrative capacity, although gaps in this area are not
specifically studied at the “upstream” and “downstream” levels of the investment cycle (Belu Manescu,

Public investment management in the EU: Key features and practices, 2021).

Since December 2022, Albania has established a comprehensive regulatory framework for public
investment management, which includes detailed procedures and rules for identifying, preparing,
proposing, evaluating, implementing, and monitoring public investment projects. However, according
to the European Commission, challenges remain as of June 2025: “The planning and execution of
public investment projects continue to face significant obstacles in the form of capacity constraints,
incomplete project proposals, delays and cost overruns, as well as an occasional lack of adherence to
procedures. The recurrent under-execution in capital spending is a clear indication that shortcomings

exist in the operationalisation of the new legal framework” (European Commission, 2025).
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Research Aim and Research Questions

The main aim of this study is to define and assess the administrative capacity required to develop
and manage a project pipeline for public investments under the EU Cohesion Policy in Albania. The
research focuses on assessing how Albania can meet the EU Benchmark related to the project pipeline
of public investments under Chapter 22 of the accession negotiations through an analysis of its

institutional, regulatory, and organisational frameworks and capacities.
Accordingly, the study seeks to answer the following key research questions:

1. What constitutes adequate administrative capacity of the country ecosystem (Schneidewind &
Prizzon, 2024) for developing a project pipeline of public investments under the Cohesion Policy

framework?

2. To what extent is Albania prepared to meet the EU Benchmark on the readiness of its public

investment project pipeline?

3. What capacity gaps exist at the upstream and downstream levels of the public investment cycle,

and how can they be addressed?

These questions guide the analytical framework of the paper, ensuring that the discussion directly

addresses the identified policy and institutional challenges.
Research Results and Discussion

Preparations by Albania for implementing Cohesion Policy funding after accession are ongoing
and will continue both before and after the accession date, which has not yet been formally set. These
preparations are guided by conditions - termed “Benchmarks” - set by the European Union Common
Position for each Negotiating Cluster of the accession negotiations and the respective Chapters. As of
October 2025, Benchmarks have been set by the European Union for five Clusters, including 28
Chapters, out of a total of six Clusters and 33 Chapters. It is expected that the last Cluster - Cluster 5,
which includes the remaining five Chapters - will be opened by the end of 2025. Cluster 5 includes
Chapter 22 on 22, "Regional Policy and Coordination of Structural Instruments," which focuses on the

requirements implementing Cohesion Policy funds after accession.

The draft Common Position for Cluster 5, dated 3 September 2025, sets out six Benchmarks that
Albania must fulfil to provisionally close Chapter 22 of the accession negotiations. One of these
Benchmarks requires that: “Albania submits to the Commission a comprehensive and good quality
draft project pipeline for implementation under Cohesion Policy. This draft should clearly demonstrate
the availability of sufficient resources for the preparation and execution of the project pipeline.” This
condition highlights the importance of having a comprehensive project pipeline in place at the start of
Cohesion implementation to ensure the swift drawdown of Cohesion funds and prevent the

decommitment of EU funds. However, the concept of 'readiness’ is multifaceted. It refers to investment
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that is identified, prepared and selected through appropriate criteria and mechanisms, as well as the
financial resources and capacities that the administration should demonstrate at both the “upstream”

and "downstream” levels of the investment cycle.

Importantly, although the share of EU-funded public investment in total public investment is
expected to be high after accession, Albania is not planning to establish a dual public investment
management system - one for domestic funds and one for EU Cohesion Policy funds. Consequently,
the definition and assessment of administrative capacity for the project pipeline for Cohesion Policy is
a forward-looking exercise, encompassing the overall capacity of the administration to manage public

investment in sectors eligible under the post-2028 Cohesion Policy.

To define and assess administrative capacity for developing a Project Pipeline for Public
Investment Implementation under Cohesion Policy in Albania, the study draws on an analysis of the
relevant literature on public investment management, with a particular focus on public investment
management under Cohesion Policy and Recovery and Resilience Facility funding, and good practice
in EU Member States. It then considers the current baseline in Albania by reviewing the regulatory,
institutional, and organisational framework, as well as published independent assessments of the
effectiveness of public investment management. It also identifies current gaps at the “upstream” and
"downstream” levels of the investment cycle through a survey conducted with a sample of authorities
implementing public investment management under the EU Western Balkans Investment Framework,
in the context of preparing the Roadmap for Administrative Capacity Building for Cohesion Policy. This
survey builds on the approach tested in a recent Commission review of evidence on public investment
management practices in all EU Member States (Belu Manescu, 2022), and inc.ult a glossary of the
relevant terminology. Finally, it proposes a methodology for defining and identifying the resources
required to prepare and execute the project pipeline, as well as assessing their sufficiency, as required

under the aforementioned Benchmark.

Figure 1 below outlines the factors identified by the European Commission and EU Member States
for the effective delivery of Cohesion Policy. The study analyses these factors in relation to public
investment management to provide a more granular analysis of the required administrative capacity at
the strategic planning, identification, selection, prioritisation, medium-term budgeting, and
preparation stages (upstream level), down to the execution of the budget through public procurement,
monitoring, control, audit and ex-post reviews (downstream level). One limitation of the analysis is that
the sample includes a small percentage of local self-government units, given their limited participation

in the EU Western Balkans Investment Framework mechanism.
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Figure 1

Factors for effective delivery of Cohesion Policy

Planning
25
Division of
pees Procurement
responsibilities 20
15
Coordination
with 10 Management
subnational authorities
level 5
. Slmphflcatlo.n Administrative
implementation capacit
procedures pacily
Consultation Conflict of
with interest, fraud
stakeholders and corruption
Audit and
Control

Source: (Belu Manescu, Public investment management in the EU: Key features and practices, 2021)

Note: The axis shows the number of countries where the respective factor is present. Only factors identified
in at least two countries are shown.

Conclusions and Recommendations

The analysis confirms that administrative capacity for implementing public investment under the
Cohesion Policy in Albania is mainly developed at the downstream level. However, even at this level,
there is insufficient evaluation of budgetary efficiency and the socio-economic impact of public
investment.

At the upstream level, the regulatory, institutional, and coordination framework is in place;
however, the administrative capacity of individual beneficiary institutions is underdeveloped,
particularly at the investment preparation stage.

To ensure that the Benchmark for Chapter 22 is met and, most importantly, to guarantee that
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public investment management becomes increasingly efficient and impactful, thereby tangibly

contributing to the country’s sustainable development, the study recommends that:

The specific features of an effective public investment management system in Albania are
reviewed based on good practices observed in EU Member States, to improve public investment

management and enhance its effectiveness.

Improvements to the current regulatory, institutional, coordination, and organisational framework

are implemented in accordance with the defined public investment model.

The resources required to prepare and execute the project pipeline are defined, and their
organisational, technical, and financial sufficiency are assessed using a robust methodology as
proposed in this study.
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Introduction

The construction industry continues to rely on linear
“take-make-dispose” models that generate significant waste and
resource inefficiency. This paper proposes a conceptual framework
integrating Design for Manufacturing and Assembly (DFMA) and
Design for Disassembly (DFD) to accelerate the transition toward
circular construction. Using a conceptual-illustrative approach, the
study synthesises key insights from design theory and circular
economy principles to explain how DFMA enhances production
efficiency while DFD ensures material recoverability and reuse. The
proposed framework connects design efficiency, material value
retention, and policy readiness through enabling mechanisms such
as modular standardisation and digital modelling. Findings indicate
that integrating DFMA and DFD redefines efficiency from linear
productivity to regenerative value creation, transforming buildings
into dynamic material banks. The study concludes that design
integration offers a strategic pathway for developing economies,
such as Vietham, to achieve industrialised, low-carbon, and circular
construction systems.

DFMA, DFD, Life Cycle, Sustainable Construction,
Circular Economy, Vietnam.
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The construction industry remains one of the world's most resource-intensive and

environmentally burdensome sectors. Despite recent advances in digitalisation and green building
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technologies, the prevailing linear model of “take-make-dispose” continues to dominate project
delivery. Globally, construction and demolition activities account for a massive share of total solid
waste generation and consume over 30% of extracted raw materials (Benachio et al., 2020). This linear
pattern not only accelerates resource depletion and landfill saturation but also undermines the long-
term retention of value within the built environment. In developing economies such as Vietnam, the
situation is exacerbated by rapid urbanisation, fragmented supply chains, and limited mechanisms for
material recovery, resulting in a “build-and-discard” culture that contradicts sustainability ambitions
(Van Tuan et al., 2018).

Against this backdrop, Design for Manufacturing and Assembly (DFMA) and Design for
Disassembly (DFD) emerge as transformative design philosophies that can bridge the gap between
industrial efficiency and circular resource management. Originally conceived within the
manufacturing sector, DFMA aims to optimise products for simplified fabrication and assembly,
thereby reducing material waste, labour costs, and on-site variability (Bock, 2015). When applied to
construction, DFMA promotes standardisation, modularisation, and off-site production, enabling
faster, safer, and more predictable project delivery. Complementing this approach, DFD extends
design consideration to the end-of-life stage by facilitating selective disassembly, reuse, and recycling
of building components(Akinade et al., 2017). Together, DFMA and DFD encapsulate a “whole-life

design logic”, ensuring that efficiency in manufacturing is matched by recoverability at the end of life.

However, despite growing recognition of their environmental and operational benefits, the
integration of DFMA and DFD remains conceptually fragmented. The two design paradigms are often
treated in isolation—DFMA within discussions of productivity and cost reduction, and DFD within the
domain of sustainability and waste minimisation (Hossain & Ng, 2018). This separation has led to a
lack of systemic frameworks that connect early-stage design optimisation with end-of-life material
recovery, both of which are essential to achieving the Circular Economy (CE) vision for the built
environment. While circular construction emphasises material loops and resource efficiency, most
research and policy instruments focus on recycling or material substitution rather than the design

integration mechanisms that make circularity practically achievable (Eberhardt et al., 2022).

Moreover, current literature provides limited insight into how DFMA-DFD integration transforms
the economic and institutional logic of construction systems. The dominant discourse still frames
DFMA as a productivity tool rather than as an enabler of circularity. In contrast, a growing body of
international work highlights the potential of design integration — supported by digital modelling
(BIM), product data traceability, and modular standardisation — to generate circular value chains
where buildings function as material banks(de Lima et al., 2023). Yet, for many developing contexts,
such as Vietnam and other Southeast Asian nations, the lack of regulatory incentives, digital
capabilities, and disassembly-friendly codes continues to hinder the transition from linear to circular

construction.
Accordingly, this paper seeks to address this research gap by developing a conceptual
framework that links DFMA-DFD integration with the principles and enablers of Circular Construction.
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Through a comprehensive literature review, the study synthesises the interrelations among design
standardisation, manufacturing efficiency, and life-cycle material recovery. It argues that integrating
DFMA and DFD at the design stage can reconfigure construction economics from one based on
throughput and extraction to one centred on resource regeneration and value retention. By
articulating this integration, the paper contributes to the emerging discourse on industrialised and
circular construction— a paradigm essential to achieving both decarbonization and resource circularity
in the global built environment.

Research Aim, Questions and Approach

This study aims to develop a conceptual framework that explicates how the integration of DFMA
and DFD can accelerate the transition from linear to circular construction systems. By synthesising
insights from design science, construction economics, and circular economy literature, the study
elucidates the mechanisms through which design integration influences material efficiency, value

recovery, and systemic transformation.
To achieve this aim, the study addresses three interrelated research questions (RQs):

RQ1: How do DFMA and DFD, respectively, contribute to the principles and outcomes of circular
construction across different life-cycle stages?

RQ2: Through what design, technological, and organisational mechanisms does the integration

of DFMA-DFD enable value retention and resource circulation within the built environment?

RQ3: What are the key institutional, policy, and capability factors that condition the successful

adoption of DFMA-DFD integration in developing construction markets such as Vietnam?
The research process is outlined in Figure 1.
Figure 1

Research process

Problem Literature Framework Discussion &
Identification Synthesis Development Implications
Identifying linear [ Reviewing DFMA, —T» Formulating the —> Drawing
construction DFD, and Circular multi-level conceptual insights and
challenges and Economy theories model policy directions
circular transition (Micro—-Meso-Macro) for developing
needs contexts

Source: author(s) own development

This study employs a four-step conceptual and illustrative research approach. It begins with
synthesising insights from DFMA, DFD, and Circular Economy literature, followed by the development
of a multi-level conceptual framework that illustrates the mechanisms qualitatively. Finally, it discusses

theoretical and policy implications for circular construction in developing contexts.

190

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



CONFERENCE PAPER o.‘) FUTURITY % (’ Pivp oy

PUBLISHING **

al Classical

Theoretical Background

Design for Manufacturing and Assembly (DFMA) and Design for Disassembly (DFD) originate
from the broader "Design for X" paradigm, which aims to optimise products for efficient production,
assembly, and end-of-life management. In construction, DFMA shifts conventional on-site, craft-based
processes toward industrialised, off-site production through modularisation, standardisation, and
digital design (Montazeri et al., 2024). The approach enhances productivity, minimises waste, and
enables precise, repeatable assembly—key characteristics of industrialised and sustainable

construction systems.

Complementing DFMA, DFD extends the design horizon beyond production to material
recovery and reuse. By anticipating disassembly, DFD ensures that components can be separated
without damage, reused, or remanufactured for future use. This principle transforms buildings into
dynamic material banks, where materials retain value across multiple life cycles (Akbarieh et al., 2020).
Non-destructive connections, reversible joints, and digital documentation—such as BIM and material

passports—enable traceability and facilitate closed-loop material flows.

When integrated, DFMA and DFD form a closed-loop design continuum that connects
manufacturing efficiency with end-of-life recoverability. DFMA reduces waste and cost during
construction (Rethink-Reduce in the 9R hierarchy), while DFD promotes reuse, refurbishment, and
recycling (Reuse-Refurbish-Remanufacture-Recycle). Their combination operationalises circularity not

as a post-construction process but as a design principle embedded from project inception.

Within Circular Economy (CE) theory, the built environment is recognised as both a major
resource consumer and a key driver of systemic transformation (Ellen MacArthur Foundation, 2021).
Circular construction operates across micro (project), meso (firm/supply chain), and macro
(policy/system) levels (Hart et al., 2019). DFMA-DFD integration links these scales by translating policy
goals into design strategies and industrial capabilities. At the project level, it fosters modular
adaptability; at the supply chain level, it enables collaboration and material traceability; and at the

policy level, it aligns design innovation with regulatory frameworks.

However, significant barriers remain. Construction procurement remains fragmented, with
regulations rarely addressing disassembly, and the valuation of recovered materials is limited. Without
supportive standards or economic incentives, DFMA-DFD practices remain isolated innovations.
Digital technologies, such as BIM and Digital Twins, offer crucial infrastructure for managing design

data and lifecycle traceability; however, their adoption in developing contexts is still in its early stages.

Theoretically, integrating DFMA and DFD signifies a shift from linear efficiency to regenerative
efficiency—from maximising output to maximising value retention. This redefinition aligns with
sustainability transition theory, suggesting that design integration is both a technical and institutional
innovation. By merging the industrial logic of DFMA with the regenerative logic of DFD, construction
can evolve into a circular, low-carbon, and data-driven ecosystem. This conceptual understanding
provides the foundation for the next section, which introduces a framework linking DFMA-DFD
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integration with circular construction outcomes in emerging economies.
Research Results

This paper adopts a conceptual-illustrative approach to develop a multi-level framework that
explains how DFMA-DFD integration drives circular construction. The framework aligns with the three-
tier structure of the Circular Economy (CE) — micro, meso, and macro levels—highlighting how design
integration scales from project practice to institutional transformation. Rather than an exhaustive
review, the study draws on core literature in design theory, manufacturing, and circular construction

to synthesise a unified model.

At its core, the framework conceptualises DFMA-DFD integration as the starting point that links
design logic with circular outcomes through digital and organisational enablers such as Building
Information Modelling (BIM), Digital Twins (DT), material passports, and modular standards. These
digital infrastructures enable collaboration, data exchange, and material traceability across life-cycle

stages and between industry actors.
The framework operates across three interconnected levels:

e Micro (Project level): DFMA enhances constructability, reduces material waste, and enables

modular assembly; DFD ensures selective disassembly and reuse.

e Meso (Firm/Supply chain level): DFMA promotes mass customisation and shared component

standards; DFD enables inter-firm material recovery and tracking across projects.

e Macro (Policy/institutional level): Aggregated DFMA-DFD data support policy design, CE

regulation, and resource planning for recycled material markets.
Figure 2.

Multi-Level Conceptual Framework Linking DFMA-DFD Integration with Circular Construction

Outcomes

DFMA-DFD INTEGRATION FRAMEWORK
(Design for Manufacturing, Assembly & Disassembly)

CIRCULAR ENABLERS / DIGITAL INFRASTRUCTURE
- BIM, Digital Twins, Material Passports, Modular Standards
- Collaboration, Data Sharing, Product Traceability

[ MULTI-LEVELVALUE CREATION IN CIRCULAR CONSTRUCTION \
- Micro (Project level): Design efficiency, waste minimization, reversible
systems
- Meso (Firm/Supply chain level): Modular production, material traceability,
shared recovery
- Macro (Policy/institutional level): Regulatory alignment, CE standards,

\_market readiness Y

|

s 3\

CIRCULAR ECONOMY OUTCOMES & VALUE RETENTION
L Resource efficiency - Material recoverability - Value retention - Policy integration )

Source: author(s) own development
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This conceptual model provides a heuristic foundation for future empirical studies. It links design
innovation with systemic change, clarifying how micro-level efficiency, meso-level coordination, and

macro-level governance interact to achieve regenerative, low-carbon construction systems.

This conceptual approach provides a theoretical basis for future empirical inquiry. It can guide
researchers in testing relationships between DFMA-DFD integration and circular performance
indicators such as waste reduction, cost efficiency, and material recovery rates. For policymakers and
practitioners, the framework provides a structured approach for integrating circular design principles
into national standards, procurement systems, and training programs, particularly in developing

construction markets such as Vietnam.
Discussion

The proposed framework illustrates how DFMA-DFD integration functions as a design-driven

engine of circularity across three interdependent tiers.

At the micro level, DFMA optimises design and assembly to reduce waste and improve
constructability. DFD complements this by ensuring that components can be dismantled and reused
later. Together, they internalise the 9R strategies—Rethink, Reduce, Reuse, and Remanufacture—within

project design, turning efficiency into regenerative value.

At the meso level, DFMA-DFD integration extends to firm and supply-chain collaboration.
Standardised modules, interoperable data formats, and digital twins enable shared logistics and
recovery networks. This level represents the operational bridge where digital traceability and
collaborative production translate design efficiency into tangible circular flows of materials and

components.

At the macro level, DFMA-DFD integration provides policymakers with the data infrastructure
needed to develop CE-aligned regulations, material recovery markets, and fiscal incentives. For
example, national digital construction policies—such as Vietnam'’s Decision No. 926/QDb-BXD (2024)-
can embed DFMA-DFD criteria within BIM mandates and green building codes to institutionalise

circular design practices.

Collectively, these three levels reveal that circular construction is not achieved solely through
end-of-life waste management, but rather through the integration of systemic design. DFMA initiates
efficiency; DFD closes the loop; digital technologies connect the entire value chain. The result is a
regenerative construction ecosystem where projects, firms, and institutions co-evolve toward

industrialised and circular outcomes.
Conclusions

This study develops a conceptual framework illustrating how the integration of Design for
Manufacturing and Assembly (DFMA) and Design for Disassembly (DFD) can accelerate circular
construction. Using a conceptual-illustrative approach, it identifies three interrelated dimensions—

design efficiency, material recoverability, and policy readiness—as the foundations for transforming
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linear construction into regenerative systems. DFMA promotes industrialised efficiency through
modularisation and waste reduction, while DFD ensures value recovery by enabling selective
disassembly and component reuse. Supported by digital tools such as BIM and material passports,

DFMA-DFD integration redefines efficiency from rapid production to sustained value retention.

The framework contributes theoretically by linking industrial productivity and circular
sustainability, offering practitioners a guide to embed circularity at the design stage. For policymakers,
it underscores the need for standards, incentives, and digital infrastructure to facilitate widespread
adoption. Overall, DFMA-DFD integration represents a design-led pathway for achieving

industrialised, low-carbon, and circular construction in emerging economies.
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This investigation provides a systematic mapping of
the emerging field linking artificial intelligence to consumer
behavior studies. A bibliometric analysis of 5,200 scientific
publications, extracted from the Scopus database for the period
2008-2023, reveals an exponential growth in research since 2018.
The results reveal a Sino-American dominance in knowledge
production, characterised by a tripartite thematic structure centred
on recommendation systems, conversational interfaces, and
predictive analytics, as well as epistemological foundations
grounded in behavioural theories and computational sciences. The
study highlights the gradual emergence of ethical concerns as a
structuring axis, offering a conceptual framework to guide
responsible technological innovation.
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Digital Transformation.
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1. Essence générale du probléme

La révolution numérique, accélérée par le déploiement massif des technologies cognitives, a
profondément reconfiguré les paysages économiques contemporains. L'intelligence artificielle
émerge comme un catalyseur transformationnel, redéfinissant les modalités d'interaction entre les
organisations et leur public (Kaplan & Haenlein, 2019). Dotées de capacités d'apprentissage
autonome et d'analyse prédictive, ces technologies permettent désormais d'anticiper les attentes, de

personnaliser les parcours et d'automatiser les processus décisionnels (Kumar et al., 2019).
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Cette mutation technologique s'accompagne d'une reconfiguration des comportements
d'achat et des attentes des consommateurs. Les interfaces intelligentes, les systémes de
recommandation et les assistants virtuels sont devenus des éléments centraux de I'expérience client
moderne (Solomon, 2016). La récente crise sanitaire a accentué cette transition, accélérant I'adoption
de solutions digitales et soulignant l'impérieuse nécessité pour les entreprises de maitriser ces

nouveaux leviers relationnels.

Face a cette accélération, la communauté scientifique a multiplié les investigations, créant un
corpus de connaissances considérable mais éclaté. Cette recherche vise a structurer ce domaine en
pleine effervescence grace a une analyse bibliométrique systématique, offrant une vision

macroscopique des dynamiques intellectuelles, des réseaux d'influence et des orientations futures.
2. Analyse des recherches et publications récentes

L'examen de la littérature existante met en lumiéere plusieurs dynamiques structurantes. La
production académique connait une croissance remarquable, portée par les avancées en
apprentissage profond et leur intégration dans les stratégies commerciales (LeCun et al., 2015).
Géographiquement, une polarisation sino-américaine se dessine nettement, reflétant les

investissements massifs en faveur de l'innovation technologique.
Sur le plan conceptuel, trois courants majeurs émergent :
e L'optimisation des parcours clients par la personnalisation algorithmique (Kumar et al., 2019)
e Les enjeux d'acceptation des interfaces intelligentes (Davis, 1989)
e L'exploitation des données massives a des fins prédictives (Chaffey & Ellis-Chadwick, 2019)

Les fondements théoriques s'ancrent dans les modeles classiques d'acceptation technologique
(TAM, théorie du comportement planifié) tout en intégrant les récentes avancées en science des
données (Goodfellow et al., 2016). Cependant, des zones d'ombre persistent quant a I'impact réel
des plateformes intelligentes sur les conversions, ainsi qu'a la variabilité culturelle dans I'adoption de
ces technologies (Zuboff, 2019).

3. Formulation de I'objectif de I'article
Cette recherche poursuit un triple objectif :

o Cartographier I'évolution chronologique et la distribution géographique des publications

scientifiques traitant des interfaces entre |A et comportement consommateur

e Identifier les thématiques structurantes et les concepts émergents through |'analyse de co-

occurrence terminologique

e Révéler les fondements intellectuels through I'analyse des co-citations et des réseaux de

collaboration scientifique

La démarche méthodologique s'appuie sur une analyse bibliométrique rigoureuse, exploitant

la base de données Scopus. Le protocole de recherche a combiné les terminologies clés de
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I'intelligence artificielle et du comportement des consommateurs, couvrant la période 2008-2023. Les
données ont été traitées a I'aide d'outils spécialisés permettant |'analyse de co-occurrence, de co-

citation et de collaboration internationale.
4. Présentation du matériel principal (résultats de la recherche)
4.1. Productivité et Répartition Géographique

L'analyse révéle une accélération notable des publications a partir de 2018, avec une
domination nette des Etats-Unis (32 %) et de la Chine (28 %). Le Royaume-Uni compléte ce podium
avec 9% des contributions. Les chercheurs Kraus, S. et Novais, P. émergent comme les contributeurs

les plus prolifiques.
4.2. Architecture Thématique
L'analyse lexicographique fait apparaitre trois constellations conceptuelles :

e Personnalisation avancée: systemes recommandation, apprentissage automatique,

expérience client (Kumar et al., 2019)

e Interactions intelligentes: chatbots, confiance, éthique, protection des données (Kaplan &
Haenlein, 2019)

e Prospective data-driven: big data, analytique prédictive, data mining (Chaffey & Ellis-
Chadwick, 2019)

4.3. Fondements Epistémologiques
L'étude des co-citations dévoile une structure intellectuelle triadique :
e Pilier théorique : modéles comportementaux et théories marketing (Ajzen, 1991; Kotler, 2017)

e Pilier méthodologique : avancées en intelligence computationnelle (LeCun et al.,, 2015;
Goodfellow et al., 2016)

o Pilier applicatif : transformations digitales et gestion relationnelle (Kumar et al., 2019; Chaffey
& Ellis-Chadwick, 2019)

4.4. Réseaux de Collaboration

La cartographie des coopérations internationales révéle un écosystéeme centré sur les pdles

américain et européen, avec la Chine formant un cluster distinct mais connecté.
5. Conclusions

Cette investigation bibliométrique contribue a une compréhension holistique du domaine
unissant l'intelligence artificielle et le comportement du consommateur. Les résultats mettent en
lumiere une tension fondamentale entre |'optimisation opérationnelle et les considérations éthiques
(Zuboff, 2019). La prédominance des thématiques marketing contraste avec |'émergence encore

timide des questionnements déontologiques, ce qui signale une maturation progressive du champ.
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La concentration géographique des productions interroge la diversité des perspectives
académiques, tandis que la structuration thématique suggeére une instrumentalisation marquée de
I'IA au service de la performance commerciale (Kumar et al., 2019). Les limites méthodologiques,
notamment le recours exclusif a Scopus, ouvrent des voies de recherche futures, incluant I'analyse
comparative des cadres réglementaires et |'étude des déterminants culturels de I'adoption de I'IA
(Solomon, 2016).

En révélant les dynamiques structurantes, les réseaux d'influence et les tensions conceptuelles,
cette étude offre un cadre de navigation pour les recherches futures et un guide décisionnel pour les
praticiens, participant activement au débat sociétal sur la régulation des technologies émergentes et

I'équilibre entre innovation technologique et protection des droits des consommateurs.
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Introduction

The global agri-food system is under a significant
transformation due to various factors, such as digital transformation,
climate change, sustainability goals, technological innovation and
consumer demands. The extensive use of technologies and
innovations in agriculture, such as Artificial Intelligence, the Internet
of Things, the Metaverse, robotics, and drones, is completely
reshaping agriculture and traditional agribusiness models, value
chains, and production practices. This change is going beyond
specific technological modernisation and application. It is about a
structural redefinition of how agricultural products are produced,
distributed, managed and consumed. The present study aims to
identify issues in agriculture and present best practices from Europe.

agribusiness, sustainability, agri-food systems, digital era,

digital transformation.
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Agricultural production and the agri-food system worldwide are currently facing many

challenges (Goulas and Papachatzis, 2024). Rapid technological developments, the pressures of

climate change, the need for sustainability and the growing global demand for food make it necessary

to reconsider the way we understand and practice agribusiness. Climate change and environmental

degradation are challenges that our world is facing today (Goulas et al., 2025a). As Annosi et al. (2024)

point out, the development and diffusion of digital technologies are radically transforming productive
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sectors, including agri-food, which is experiencing significant changes in the context of the so-called
“digital agriculture”. Moreover, Tsotsas et al. (2025) emphasise the importance of adaptation for
companies to adopt new and innovative approaches, thereby gaining a competitive advantage and
enhancing their sustainability performance. It is crucial to understand that rural businesses play a key
role in the economy and local resilience, as they are one of the main contributors to local resilience in
both direct and indirect ways (Steiner & Atterton, 2015; Goulas et al., 2025b). Comparable evidence
from regional economies shows that localised, community-driven initiatives can reinforce territorial

resilience and diversify income structures (Gkarane, Vassiliadis, & Gianni, 2022).

Although digital technology is not a new phenomenon in agriculture (Shepherd et al., 2018), in
recent years, there has been an intensification of the discussion around its impact on the formation of
new business models and the reorganisation of agri-food value chains. Rethinking Agribusiness in the
Digital Era is not just about introducing new tools, but a total redefinition of the way agricultural
products are produced, managed, distributed, and consumed. It is a continuous process of
transformation, based on production practices, business strategies, the organisation of agri-food
value chains, and the relationship between producers and consumers (Goulas, 2022). Similar
sustainability-driven restructuring pressures have been extensively documented in regions which face
severe tourism seasonality and are vulnerable to climate change, where destination models are forced
to adapt for regional resilience (Gkarane & Vassiliadis, 2020).

According to Li et al. (2023), digital technology has increased the willingness of many farmers to
engage in entrepreneurial activities, providing them with access to new information, markets, and
partnerships. The digital era has begun to radically transform the face of agriculture, opening new
pathways for sustainable development and providing critical tools to address global challenges, such

as food security and environmental protection (Xu et al., 2024).

In recent years, however, the need to reshape the agricultural sector has become even more
urgent due to the outbreak of zoonotic diseases, the climate crisis and growing consumer preferences
for local products. Agribusinesses are also vulnerable to externalities, such as energy crises, climate
change, and consumer preferences (Goulas, 2025). In addition, modern consumers are becoming
increasingly sceptical about the origin, quality and environmental footprint of food, demanding
transparency, traceability and ethical production practices (Goulas, 2022). In this light, the integration
of digital technologies is not only a technological development, but a prerequisite for the re-
legitimisation of agricultural production vis-a-vis society and the market. Palmi and Lezzi (2020) argue
that agribusiness can develop innovative strategies rooted in tradition in the context of sustainability.
Making it the main topic for the agribusiness sector and its companies, to balance innovation, tradition
and sustainability (Goulas, 2025; Papanikolaou et. al., 2025).

This transformation is actively supported by a network of European and national policies, which
aim to accelerate the green and digital transformation of agriculture. The Common Agricultural Policy
(CAP) 2023-2027 emphasises smart and sustainable agriculture, promoting investments in digital

technologies, innovation, research and farmer training (European Commission, 2023). At the same
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time, the European Green Deal, particularly the “Farm to Fork” and “Biodiversity 2030” strategies,
enhances the environmental sustainability and resilience of food systems. These policies are actual
catalysts for the integration of technology, enhancing competitiveness and ensuring a just transition
for producers.

New digital technologies, such as the Internet of Things (loT), Artificial Intelligence (Al),
blockchain, robotics and big data analytics, are recognised as factors that can enhance productivity,

transparency and resilience throughout the agri-food chain (Bello, 2024).

Beyond the technological dimension, the digitalisation of agriculture entails a socio-economic
transformation. Access to data and digital marketing platforms enhances transparency and the
connection between producers and markets, facilitating direct communication with consumers and
the creation of trust-based relationships. At the same time, digitalisation promotes new forms of
agricultural cooperation and business ecosystems, where knowledge and innovation act as key drivers
of growth.

However, the success of this transition depends on the existence of the necessary digital skills,
infrastructure and an appropriate institutional framework. Small and medium-sized farmers, who form
the backbone of the European agricultural sector, need support to effectively integrate new
technologies and remain competitive in a rapidly changing environment. This process of internal
transformation resembles the challenges faced by companies pursuing sustainable excellence
through the integration of management systems, where internalisation becomes a key success factor
for long-term sustainability (Gianni & Gotzamani, 2024).

Overall, digital agriculture is not just a technological innovation, but a new business logic based
on sustainability, knowledge and connectivity. Rethinking the agri-food system in the light of the
digital transition paves the way for greener, more resilient and equitable rural development, fully
aligned with the objectives of the European Green Deal and the 2030 Agenda for Sustainable
Development.

Research Aim and Research Questions

This study aims to explore the ongoing transformation of the global agri-food system driven by
digitalisation, sustainability imperatives, and technological innovation. Specifically, it aims to explore
how emerging technologies—such as Artificial Intelligence, the Internet of Things, robotics, drones,
and the Metaverse—are transforming traditional agribusiness models, value chains, and production
practices. The study will also highlight successful examples and good practices from Europe that
demonstrate effective adaptation to this transformation. The study aims to answer the following
questions through the presentation and examination of specific good practices in Europe. How are
digital and technological innovations transforming traditional agricultural practices and agribusiness
models? How are European countries implementing innovative technologies to enhance sustainability
and efficiency in agriculture? What good practices and policy approaches can be identified from
Europe that support the structural redefinition of the agri-food sector?
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Research Results

For the present study, three good practices from Europe will be presented. Each of the cases is
unique, but they are all focused on integrating innovation, new technologies and agribusiness. The
cases presented are AgriTech Ireland Cluster (Ireland), Smart Agro Hub (Greece) and Smart Rural 21
(EV).

AgriTech Ireland Cluster is a collaborative cluster designed to strengthen Ireland's agricultural
technology sector. It provides a structured ecosystem where companies, universities, and
policymakers cooperate to enhance innovation, training, and competitiveness. That specific cluster
focuses on supporting small and medium-sized agribusinesses, promoting digital transformation, and
accelerating the development of smart agricultural solutions. Automation, robotics and Internet of
Things systems are among those solutions. It is worth noting that the inclusive and partnership-based
approach serves as an example of how regional clusters can drive innovation in agri-food technology
(https://agritechireland.ie/).

The Smart Agro Hub operates as a national centre of innovation and expertise in smart
agriculture, connecting various research organisations with businesses and technological providers.
Smart Agro Hub is based in Greece, with a primary goal of promoting digital and sustainable
transformation within the Greek agri-food sector. The Smart Agro Hub strongly believes that this can
be achieved through collaboration, applied research, and knowledge transfer. The union and
collaboration of various stakeholders can bridge the existing gap between academic institutions and
the market. That collaboration can lead to new business models, precision farming tools, and data-

driven decision-making for modern agriculture (https://smartagrohub.gr/).

Smart Rural 21 is a European-supported initiative with the overall aim of promoting and inspiring
villages to develop and implement smart village approaches and strategies across Europe.
Additionally, the initiative aims to draw conclusions and support future policy interventions in smart
villages. The Smart Rural 21 project is led by the E40 Group (Hungary). It includes the Institut fur
Landliche Strukturforschung (IfLS, Germany), the Agricultural University of Athens (AUA, Greece),
empirica (Germany), Innovatiesteunpunt (ISP, Belgium), and eConcepts (Ireland) as partners. The
project was a two-and-a-half-year project, supported by the European Commission (DG AGRI), and
ended in November 2022. The project provided mentoring, networking, and practical tools for the
communities that participated in the project, enabling them to design and implement smart solutions
tailored to their specific challenges. Through this process, Smart Rural 21 demonstrated how
digitalisation and community engagement can lead to the creation of strong, vibrant and sustainable
rural areas (https://www.smartrural21.eu/).

Conclusions

Text: The global agri-food system, as already mentioned, is under transformation. A
transformation driven by globalisation, digital transition, technological innovation and sustainability

initiatives. We are witnessing the daily application of emerging technologies in the agricultural sector,
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including Al, loT, robotics, drones, and the Metaverse. Those applications are reshaping the
traditional agribusiness models, production methods, value chains, and even markets. As a result of
those, there is the improvement of productivity, efficiency and environmental performance, precision
farming and data-driven decision making. The various European initiatives, such as the European
Green Deal and the Common Agricultural Policy, are leading the effort for a digital shift toward
sustainability and resilience. The successful practices presented demonstrate how the adoption of
smart technologies can support economic competitiveness while achieving ecological and social
objectives. The digital transformation of agriculture demonstrates in action not only a technological
revolution but also a structural and cultural change in the agribusiness and the agri-food sector in

general.
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The study examines the role of artificial intelligence (Al) in
transforming logistics and financial systems by integrating predictive
analytics, automated decision-making, and resilient data
architectures. Based on a synthesis of recent research, the paper
highlights how Al optimises maritime and geospatial logistics,
enhances the stability of fintech infrastructures, and reshapes digital
legal frameworks that ensure data security and accountability. The
findings emphasise the importance of distributed databases, API-
driven architectures, and intelligent caching mechanisms for
improving performance and risk resilience in high-load digital
environments. The paper also identifies the intersection between
technological progress and legal governance in the context of Al-
driven automation, illustrating the emerging paradigm of digital risk
management that unites logistics, finance, and electronic law
systems into a coherent ecosystem of innovative services.
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Undposa TpaHchopmauia AoricTMyHMX Ta iHAHCOBMX CUCTEM CbOFOAHI PO3TAAAAETHCA K
KAKOYOBUW YMHHUK MIABULLEHHSA eeKTUBHOCTI rAOBaAbHUX AAHLOMB MOCTAaYaHHA Ta HaAIMHOCTI

diHaHCOBMX TpaH3aKLi. 3aCTOCYBaHHA TEXHOAOTIN WTYYHOTrO iHTEAeKTY (Al), MallMHHOIO HaBYaHHA,
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reociHpopMaLiiHMX CUCTEM | PO3MNOAIAEHUX 6a3 AQHUX AQE 3MOry CTBOPIOBATU CUCTEMM, 3AATHI AO
caMoonTuUMi3aLii, apanTauii A0 PU3MKIB | LWBWAKOI peaKuil Ha 3MiHM PUHKY. Y cy4YacHUX yMoBax
BMCOKOrO HaBaHTaeHHA Ha iHPopMaLiiHi cucTemMn 3poctae notpeba y NPOrHo3yBaHHI PU3KKIB,
H6anaHcyBaHHI NMOTOKIB AaHUX | 3abesneyeHHi ctabinbHocTi iHPpacTpykTypn (Boiko, 2025; Goleney,
2025).

Y cdepi AOTICTUKM 3POCTAaE POAb IHTEAEKTYaAbHUX PilleHb AAA MapLUpyTU3aLii, MOHITOPUHIY
BaHTa>kiB Ta aBTOMaTM3aLil AOKyMeHToOobiry. Pobotn KopocTtiHa (2024) npoaeMOHCTpyBaAu, LWO
iHTerpauia Al y MopcbKi nepeBeseHHA MO>Ke 3Ha4YHO CKOPOTUTU BUTPATK Yacy Ta NiABULLIUTY TOYHICTb
pO3ni3HaBaHHA AOKyMeHTIB. Y diHaHcoBiN cdepi akLueHT pobuTbcA Ha PO3pPOobLi BiAMOBOCTIMKMUX
CUCTEM i 3aCTOCYBaHHI MPOrHO3HNX MOAEAEN AAA YNIPABAIHHA pu3nkamu. BoaHouac, topranyHUM BUMIpP
umdpoBoi TpaHchopMaLil - Bia EAEKTPOHHUX KOHTPAKTIB A0 PEryAloBaHHA MeTacepeAOBULY - CTae
HeobxiaHO yMoBOK aAoBipn A0 umbposux cepsicie (Genesis of Legal Regulation Web, 2022;
Savchenko & Maydanyk, 2024).

TakMM 4MHOM, cyyacHa HaykoBa npobaeMa MOAArae y CTBOPEHHI EAWMHOI iHTerpoBaHol

napaamrMn, WO O6'€AHYE TEXHOAOrYHI, EKOHOMIYHi Ta npPaBOBi KOMMOHEHTN UMbPOBOI
iHPpacTpyKTypv.
MeTta aAocAipKeHHA

MeToto AOCAIAXKEHHA € aHaAi3 MOXAMBOCTeN iHTerpauil Al-MoaeAelt NPOrHo3yBaHHA PU3MKIB,
PO3MOAIAEHNX 6a3 AaHMX Ta MPaBOBWMX MeXaHi3MiB UMGPOBOI B3aEMOAIT 3 METOIO MiABULLEHHSA

edeKTUBHOCTI AOTICTUYHUX | GIHAHCOBMX CUCTEM Y KOHTEKCTI UndpoBoi TpaHchopMalii.
AitepatypHunn orasp,

KopocTit (2024) po3raasae 3acToCyBaHHA aArOPUTMIB LUTYYHOTO IHTEAEKTY AAA OMNTMMI3auil
MOPCbKUX TPAHCMOPTHUX MapLpyTiB | NiABMLWEHHA eQeKTUBHOCTI pOo3nisHaBaHHA TeKCTy B
aBTOMaTM30BaHUX cUCTeMax nepeBeseHb. Li A0CAIAKEHHA MIAKPECAIOIOTb 3HAYEHHA IHTEAEKTYaAbHOI
0BPOBKM AQHUX AAA CKOPOYEHHA AOACBKMX MOMWAOK i MiABULLEHHA npoaykTueHocTi. Boiko (2025)
30CEepPeAKYETbCA Ha MPOrHO3HNX MOAEAAX YMPAaBAIHHA PU3NKaMM Y BUCOKOHABaHTa>KeHIN CepBICHIN
iHbpacTpyKTypi. ABTOp nokasye, wo Al-NiaAxoan AO3BOAAIOTb HE AMLLE aHAAI3yBaTW BEAUKI MacuBewu
AAHWX Y pPeaAbHOMY 4aci, arne W byayBaTU CUCTEMMW, 3AaTHI CaMOCTIMHO nonepeaxatu 360i. oaibHi
3aBpaHHA posrasaae i Golenev (2025), akui AOCAIAMB MPUHUMAKM NMOBYAOBM BIAMOBOCTIMKMX
PO3MNoAiAeHNX 6a3 AaHUX AAA GiHTEX-raAysi, HaroAowWyUYM Ha 6Gesnewi, WBUMAKOAIT Ta HaAAIMHOCTI
TpaH3akuin. Sychev (2025) aooBoaMTb, WO BUKOpUCTaHHA Al y Npoueci NPOEKTYBaHHA apXiTeKTypu
3aCTOCYHKIB A€ 3MOTY MNIABULLUTU ePEKTUBHICTb Ha BCiX eTanax — Bis BU3HAYEHHS BUMOT A0 peanisaLil.
Moro niaxia neperykyetbca 3 po6otamu Kaptosv (2025), akuir 3anponoHyeas RESTful APl aas
reonpocTopOBUX AOTICTUYHNX NAATPOPM Ha 6asi TypeScripti Laravel, a Takox iHTerpyeas PostGIS ana
3beperkeHHs 1 06pobku reosarmx. Aoaatkoso, y ctatTi Kaptosv (2025) npo BukopuctaHHa Redis aan
KeLllyBaHHS B CUCTEMAX i3 BEAUKUM TpadikoM NPOAEMOHCTPOBAHO, AK OMNTUMI3alia AOCTYMYy A0 AAHUX

MiABULLYE NPOAYKTUBHICTb i CTabiAbHICTb LMPOBUX CepPBICiB.
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OkpeMy yBary BapTO MPUAIAUTA NPaBOBOMY acnekTy umdposisauii. Y cratti Genesis of Legal
Regulation Web and the Model of the Electronic Jurisdiction of the Metaverse (2022) BuaHauyeHo HOBY
MOAEAb EAEKTPOHHOI tOPUCAMKLIT, WO (GOPMYyE pPaMKU AAA PErYAOBaHHA UMOPOBUX BIAHOCUH Y
MeTacepeaoBuLi. CaBueHko Ta ManaaHuk (2024) po3raaaatoTb KOHLENT KOHTPAKTIB, LLO YKA3AAIOTbCA
WAAXOM GaKTUYHOrO BOAEBUABAEHHA Y LMGPOBOMY NPOCTOPI, NMIAKPECAIOIOYM NOTPEBY B OPUANYHOMY

OCMWUCAEHHI Taknx MexaHi3MiB y A0Oy aBTOMaTU30BaHNX TPaH3aKLin.

TakMM 4YMHOM, y AiTepaTypi CMOCTepiraeTbCA CUHEPriA MiXK TEXHOAOTIYHUMU 1 NPaBOBUMU
HanpAaMaMu AOCAIAXKEHDb, aAe Al BUCTynae AK pyLLiNHa CUA@ He AMLLIE TEXHIYHOI, @ M NPaBOBOI €BOAIOLLT

uMPOBOI EKOHOMIKM.
Pe3yAbTaTti AOCAIAXKEHHA
1. CucteMHa MoaeAb ungpoBoi iHTerpauii

Ha ocHOBi aHanizy AKepeA 3anponoHOBaHO MoaeAb (puc. 1), AKka MOEAHYE TEXHOAOTIYHI Ta

YNPaBAIHCbKi KOMMNOHEHTU LMPPOBUX EKOCUCTEM.
PucyHok 1

KoHuentyanbHa Mosenb Al-opieHToBaHo T ungppoBoi ekocuctemum

Al Models [ Risk Management

Data Architecture

Logistics & GIS > Legal Frameworks

MoaeAb AEMOHCTPYE, WO epeKTMBHE YMNpPaBAiHHA pusMKamMu y GiHAHCOBMX Ta AOMCTUYHMX
CUCTEMaxX MOXMAMBE AMLUE 3@ YMOB FapMOHIMHOI B3aEMOAIT TEXHOAOTYHMX pPilleHb Ta MNpPaBOBMX

MeXaHi3MiB AOBIpU.
Tabamnua 1

[lopiBHAHHA TEXHOAOTIYHUX MIAXOAIB

ABToOp O6'eKT AOCAIAKEHHA TexHoAoria OCHOBHMM pe3yAbTaT
Korostin (2024) MopcbKi nepeBeseHHA Al-onTtu™mizauin MiaBMLLEHHA epeKTUBHOCTI
MapLUPYTIB AOTICTUKM
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Boiko (2025) BucokoHaBaHTaxeHi Predictive Al Models MpOrHo3yBaHHA PU3MKIB
cepsicu

Golenev (2025) FinTech Posnoaineni BA, BiaMoOBOCTIVKICTb CcHUCTEM

Kaptosv (2025) FeoiHpopMaLinHi PostGIS, REST API, Redis  OnTtumizauia 06pobku aaHmx
naatGopmm

Genesis (2022), TpaBoea cucteMa EnekTpoHHe npaeo, OpuanyHa AOBipa y

Savchenko (2024) UMPPOBI KOHTPaKTK uMdpoBOMY cepeasoBULLI

AHani3 cBiauMTb, WO noeaHaHHsa Al Ta po3noaireHMX TEXHOAOTI CTBOPIOE GYyHAAMEHT AAS
nobyA0BM LMOPOBUX EKOCUCTEM i3 BMCOKMM PIBHEM HAAIMHOCTI Ta apantmeHocTi. Al a03BOARE
NPOrHO3yBaTU He AWMLLE TEeXHiYHi 300i, a M eKOHOMIYHI PU3NKK, TOAI AK PO3MOAIAEHI Basn AaHUX
(Golenev, 2025) rapaHTytoTb 6e3nepepBHiCTb POHOTM CUCTEM HaBiTb MPM YAaCTKOBMX BiAMOBaX.
MNpaBoee 3abesneuyeHHs (Savchenko & Maydanyk, 2024) Biairpae poAb couianbHOro peryaatopa,

dopMyoUM IOPUAMYHY OCHOBY AAS aBTOMATM30BaHMX Al Y CMCTeMax Ha 6a3i LUTYYHOro iIHTeAEKTY.

3aranoM, cuHepreTuyHe 3acTtocyBaHHA Al, NPOrHO3HMX MOAEAEN, reoNPOCTOPOBOT aHAAITUKM Ta
NPaBOBUX MexaHi3MiB GOpPMye HOBY apXiTeKkTypy umdpoBoi AOBIpU Yy GiHAHCOBO-AOTICTUYHMX

cucTeMax.
BucHoBKM

I[HTerpauis LWTY4HOro IHTEAEKTY B YMPaBAIHHA PU3MKaMW, AOFICTUKOK Ta ¢iHaHCOBUMMU
npouecaMmm GOpPMye OCHOBY LMPPOBOI EKOHOMIKM HOBOrO MOKOAIHHA. BukopucranHa Al-moaenen
MPOrHO3yBaHHA, ONTUMI3aLiil AGHUX | PO3MOAIAEHMX apXITEKTYpP 3abe3neuye eGeKTUBHICTb, 6e3neky Ta

CTINKICTb LMPPOBUX EKOCUCTEM.

MpaBoBi acnekTM uUMPOBOI B3AEMOAIT — EAEKTPOHHI KOHTPAaKTU, MeTalopPUCAMKLIA,
aBTOMaTM30BaHe BOAEBUABAEHHA — NOBUHHI PO3BMBAaTUCA NAaPaA€AbHO 3 TEXHOAOTIYHUM MPOrpecoM,
CTBOpPIOIOYM BanaHC MixK iHHOBaLIAMM Ta BIAMOBIAAABHICTIO. TakuUM YMHOM, undpoBsa TpaHchopMaLllia

AOTICTUYHNX | IHAHCOBUX CUCTEM € HE AULLIE TEXHOAOTIYHNM, a 1 COLiaAbHO-NPaBOBMM GEHOMEHOM.
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Y cyyacHin TpaHCMOPTHIM AOFICTULI CNOCTEPIraeTbCA Nepexia Bia KAGCUYHUX MEeTOAIB MapLUpyTusaL,ii
DO IHTEAEKTYaAbHUX CUCTEM, 3AaTHWUX CaMOCTIMHO aHaAi3yBaTW MOTOKM AAHWX, OMTMMI3yBaTW LUAAXW
nepeBe3eHHA Ta MPOrHo3yBaTn pu3nKW. LLUTYYHWUIA iHTEAeKT, MalmMHHe HaBYaHHA, reoiHpopMaLiliHi
TEXHOAOTIT Ta CUCTEMU YNPAaBAIHHA AaHUMKU GOPMYIOTb OCHOBY HOBOI TPAHCMOPTHOI €KOCUCTEMU, Y AKIl
aATOPUTMU BiAIrpPaloTb KAIOHOBY POAb Yy MPUUHATTI pilweHb. KopocTii (2024) aoBiB, wo Al-Moaeni and
ONTUMI3aLii MOPCbKNX MapLUPYTIB AO3BOAAIOTb CKOPOTUTU TPUBAAICTb PENCIB i NIABULLNTI ePEeKTUBHICTD
BUKOPUCTaHHA GAOTY, TOAI AK aBTOMaTU3aliAa PO3ni3HaBaHHA TPaHCMOPTHOI AOKyMeHTauil 3abesnevye
TOUHICTb i LUBUAKICTb Mi>kHapoAHMX nepeBeseHb. Kantocs (2025) nokasas, Ak reonpocroposi aaHi, RESTful
API Ta KeluyBaHH#A 3a coonoMoroto Redis cTBOPIOIOTb TEXHOAOTIYHNI GYHAGMEHT AAA BUCOKOHABaHTaMEHMX
aorictnyHmx cuctem. Mikhalap (2025) niakpecatoe, Wwo BrukopucTaHHa LLM-TexHoAori 3HauHO NpucKoptoe
0bpPObKY IHUMAEHTIB y CEPeAOBMLLAxX 3 BUCOKOIO MOAIEBOIO aKTUBHICTIO, 3abesnedyytoun aBToMaTU3OBaHe
BM3Ha4YeHHA NPIOPUTETIB | 3MEHLIeHHA HaBaHTa)XeHHA Ha onepaTopiB. AOCAIAXKEHHA AEMOHCTPYE, WO
aAanNTUBHI MOAEAI 3AaTHI MIABULLYBATU TOYHICTb KAacudikaLlii Moain Ta oNTUMI3yBaTK onepaLiliHi npouecu
B peaAbHOMY 4Yaci BopHoYac, po3BUTOK TakmX iIHTEAEKTYaAbHWX CUCTEM HEMOMAMBUM He3 npaBoBOl Ta
IHCTUTYLIAHOT MIATPUMKIN — LMGPOBUX KOHTPAKTIB, IOPUCAMKLIT MeTacepeAOBULLA Ta HOPMATUBIB AOBIPU AO
aBTOHOMHMX cuctem (Genesis of Legal Regulation Web, 2022; Savchenko & Maydanyk, 2024). Yce ue
bopMye HOBY NapaanrMy TPAHCMOPTHOT AOTICTUKM, WO H6a3yeTbCA HE AMLLE Ha TEXHOAOTIAX, @ M Ha ETUYHNX

Ta IOPUANYHUX NPUHLMNAX LMPPOBOIT B3aEMOAI.
Merta AochipKeHHA

MeTolo AOCAIAXKEHHA € (GOPMYBaHHA KOHLENTYyaAbHOI MOAEAI iHTEAEKTYyaAbHOI TPaHCMOPTHO-
AOTICTUYHOI CUCTEeMMU, WO MOEAHYE aArOPUTMW ONTUMI3aLil, apXiTeKTypy AaHuX i NpaBOBi MexaHi3Mwu

YNPaBAIHHA LMPPOBMMM NPOLLECaMin B yMOBaX BUCOKOHABAHTa>KeHOI iHppacTpyKTypu.
AitepaTypHu# orasp,

Pobotn Kopoctina (2024) npucsAayveHi onTuMisalii MOPCbKMX MaplpyTiB i po3ni3HaBaHHIO
TPaHCMOPTHUX AOKYMEHTIB 33 AOMOMOIOIO LWITYYHOrO iHTEAEKTY. ABTOP aKUEHTYe Ha MoxamBocTaAx Al y
KOHTEKCTi rAOBaAbHOI AOTICTUKN, A€ aATOPUTMIYHa MapLUPYTU3aLlia 3MEHLLYE BUTPaTU 1 NIABULLYE TOYHICTb.
Cnues (2025) aHanizye poab Al y NpoeKTyBaHHI apXiTEKTYPU 3aCTOCYHKIB, AOBOAAYM, O CUCTEMHUIN MiAXIA,
AO iHTerpauii iIHTEeAEKTYaAbHUX MOAYAIB Yy LMPPOBI CepBiCK AO3BOAAE 3ab6€3MevnTn apAanTUBHICTb i CTIMKICTb
TpaHcnopTHUX naatdopm. FoaHeB (2025) posBrBae TeMy BIAMOBOCTIMKMX PO3MOAIAEHNX 6a3 AAHWUX AAA
biHTex-IHAYCTPIi, LLO Ma€e NPAMI NapaAeAi 3 TPAaHCMOPTHOIO AOTICTUKOKO — 30KPeMa, y 3bepexeHHi AaHNX
NpO nepeBe3eHHA, TpaH3aKuii Ta pyx aktueiB. Bbonko (2025) poaraasae nporHosHi Al-Moaeni aas
YNPaBAIHHA PU3NKaMU Y BUCOKOHABaHTaXEHIl CepPBICHIN iHPPaCTPYKTypi. Y AOFICTUMHOMY KOHTEKCTI Ui
MiIAXOAN AO3BOAAIOTb OLIHIOBATU BiPOriAHICTb 3aTPUMOK, aBapin abo NopyLUeHb AaHLOra nocTavyaHHA.
KanTtoce (2025) y HM3LI cBOiX pObBIT AEMOHCTPYE, AK NOeaHaHHA TexHoaori PostGIS, TypeScript i
Laravel cTBoptoe rHyuki reciHpopMaLiriHi cncteMu aas AoricTrkim. AOAATKOBO BiH aHaAi3ye nepesaru
Redis ansi KelwyBaHHA y Beb-3aCTOCYHKax i3 BEAMKMM OBCATOM 3anuTiB, WO MIABULLYE LWBUAKICTb
pearyBaHHA TPAHCMOPTHWUX CUCTEM Yy peaAbHOMY 4aci. Y KoHTeKcTi Al-opieHTOBaHMX pilleHb

KOHTeMHepK3aLia CyTTEBO CNPOLLYE iHTErPaL,ito aATOPUTMIB Ta NMIABULLYE CTIMKICTb CUCTEM Y MIHAMBUX
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KibepodisnuHmx cepeaosutax (Bershchanskyi, Klym & Shevchuk, 2024). Hapewri, cratTi Genesis of
Legal Regulation Web and the Model of the Electronic Jurisdiction of the Metaverse (2022) Ta
Savchenko & Maydanyk (2024) po3kpuBatoTb BaXKAUBICTb IOPUANYHNX MEXaHIi3MiB, AKi 3abe3nevyioTb
AETITUMHICTb LUMbPOBUX OnepaLi, y TOMy YACAI B aBTOMaTM30BaHUX TPAHCMOPTHUX Meperkax. BoHn
MNIAKPECAIOIOTE, WO PO3BUTOK Al-cMCTEM HEMOMAMBUI 6€3 YITKO BU3HAYEHUX GOPM EAEKTPOHHOIO
BOAEBUABAEHHA Ta peraaMeHTauii unmdpoBoi topucamklii. EbekTrBHe ynpaBAiHHA pusvMkamMu B
3actapianx [T-apxiTekTypax noTpebye baraTopiBHEBOro MiAXoAy, LLO OXOMAIOE ayAUT BPa3AMBOCTEN,
NiABULLLEHHA BIAMNOBIAHOCTI HOPMaTMBHWM BMMOraM Ta MOAEPHI3aLII0 KAIOYOBMX KOMMOHEHTIB

iHppacTpykTypm Shevchuk (2025).
Pe3yAbTaTh AOCAIAXKEHHSA
1. KoHuenTyanbHa apxiTeKTypa iHTeAeKTyaAbHOI AOTICTUYMHOI CMCTEMU

Huxkue NPeACTaBAEHO Yy3araAbHEHYy MOAEAb (pI/IC. 1), o AEeMOHCTPYE B3aEMO3B'A3KU  MiXK

aHa/\iTI/NHI/IMl/I, TEXHOAOTIYHUMU Ta npaBoBMMUN EAEMEHTAMN TpaHCI'IOpTHO'I' AOTICTUKMU.
PucyHok 1

KoHuentyaabHa Moseab Al-opieHTOBaHOT UMppPOBOI AOFiICTUYHOT eKocucTeMun

Al Algorithms
and Models

Legal & Ethical
Governance

Optimization Engine

Intelligent Transport
Logistics System

Transport Networks Data Infrastructure

Interface
Tabanua 1

[lopiBHAAbHaA XapaKTePUCTHKa TEXHOAOTYHUX PilleHb Y AOrICTUL

AsTtop OcHoBHa TexXHOAOTifA Hanpsam sactrocyBaHHsA PesyabTtar
Korostin (2024) Al-onTuMizauia MapLpyTiB Mopcbka AoricTuKa 3MeHLLeHHA Yacy nepeBeseHb
Boiko (2025) Predictive Al Models Prsnk-mMeHeaXMeHT MiABULLEHHA TOYHOCTI NPOrHO3iB
Golenev (2025) Po3noajineHi 6asn paHmx TpaHsakuinHa 6esneka MiaBULLIEHHA BIAMOBOCTINKOCTI
Kaptosv (2025) PostGIS, REST API, Redis FeoiHdopMaLiiHi cucTtemMn OnTtuMisauia WweuaKoail
Genesis (2022), EaekTpoHHe npaBo IOpurcamKuia 3aKOHHICTb UMPPOBUMX TPaH3aKLi
Savchenko (2024) MeTacepeAOBULLA
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PucyHok 2

baratopiBHeBa apXxiTeKTypa iHTeAeKTyaAbHOI TPaHCMOPTHO-AOTICTUYHOI CUCTEMMU

Strategic Layer
(Policy & Regulation)

Al Decision Layer
(Predictive Models)

Optimization Layer
(Route & Resource Planning)

Data Infrastructure Layer
(Distributed Databases, APIs)

Operational Layer
(Transport & Monitoring Systems)

User Layer
(Control, Feedback, Reporting)

MoaeAb BiaobOpaxae iepapXiuyHy CTPYKTYPY IHTEAEKTYaAbHOI AOTICTUYHOI €KOCUCTEMU, A€ KOXKEH PiBEHb

BMKOHYE BAACHY QYHKLIiO:
o Strategic Layer - BU3Haya€e NOAITUKY, HOPMaTUBHI BUMOIM Ta MPaBOBi PaMKK LMGPOBOI AOTICTUKH;
e Al Decision Layer - 3acTocoBy€e NpPOrHOo3Hi MOAEAI AAA MPUNHATTA pPilleHb Y peaAbHOMY Yaci;

e Optimization Layer- peaaizye MaplpyTu3alito, ynpaBAiHHA pecypcaMu Ta basaHCyBaHHA

HaBaHTaXeHb;

e Data Infrastructure Layer- 3abesnedye 06pOBKy aAaHUX 4Yepe3 poanoaireHi 6asm, APl n

reoiHpopMaLiiHi cuctemu;
o Operational Layer - BianoBiaae 3a B3aeMOAiIO TPAaHCMOPTHUX CUCTEM, CEHCOPIB | MOHITOPUHT;

e User Layer - ¢opMye aHaAiTUUHY 3BITHICTb | 3abe3neyye B3aEMOAIIO AOAMHUN 3 IHTEAEKTYaAbHO

CNCTEMOLO.

OTpuMaHi pesyAbTaTu CBipYaTb, WO iHTerpauia [HTeAeKTyaAbHUX aArOpuTMIB i3 MNpaBOBMMU
MexaHi3aMaMun cTBoptoe ocHoBy aas “lawful automation” — aBTOMaTM30BaHMX, aAe OPUANYHO MIA3BITHUX
cncteM. Al-Mopeni 3abesnedytloTb MPOrHO3yBaHHA MOMUTY Ta Yacy AOCTaBKMW, TOAI AK pO3noaireHi 6a3u
AAHWX TapaHTyloTb 6e3nepepBHICTb | HAAIMHICTL NpoueciB. BoaHouac, opuanyHi NPOTOKOAN LNdPOBOT

B3aEMOAIT POPMYIOTb AOBIPY AO CUCTEM, Y AKUX PIiLLIEHHA YXBAAIOIOTbCA HE AIOABMU, @ aATOPUTMaMM.

TakuM 4MHOM, edeKTMBHA TPaHCMOPTHA AOTICTMKa MalbyTHbOTO € Pe3yAbTaTOM CUHepTii TPbOX

HanpPAMIB — aATOPUTMIYHOT ONTUMI3aLl, apXiTeKTYPHOI CTIMKOCTI Ta NPaBoOBOro 3abesneyeHHs.
BucHoBKM

[HTeAEKTyaAbHI CUCTEMWN TPAHCMOPTHOT AOTICTUKM € PYLLIMHOK CUAOKO LIMGPOBOT EKOHOMIKM, OCKIABKM
BOHM 3abe3nevyloTb AMHaMIYHY OMTUMI3aLIiO0 MapLIpPyTiB, CKOPOYEHHA BUTPaT i MiABULLEHHA Ge3neku
nepese3eHb. BukopucraHHa Al-aAropnTMmiB, posnoaireHNX 6a3 AaHWX | KellyBaAbHWX TEXHOAOTI CTBOPIOE

iHbpPacTPYKTYpy, 3AaTHY NPaLIOBaTH B PEXKMMi PEAABHOIO Yacy HaBiTb MiA BUCOKMMWN HaBaHTaXKEeHHAMMU.
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MpaBoBU acnekT LMPPOBOI AOTICTUKU — Bia EAEKTPOHHNX KOHTPAKTIB AO PEryAIOBaHHA aBTOHOMHMX
CUCTEM — € KPUTUYHO Ba>KAMBUM AAA GOPMYBaHHA AOBIPK Ta AeriTUMHOCTI Al-pilleHb. Y LibOMy KOHTEKCTI
ManbyTHI AOCAIAKEHHA MatoTb OyTUM CrnpAMOBaHi Ha pPO3PObKy iHTErpoBaHUX Moaeren UndpoBoi

IOPUCAMKLIT AAA AOTICTUYHUX MEPEeXK.
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This study examines the market reaction to the
appointment of Purbaya as Indonesia’s economic minister, focusing
on the abnormal return (AR) behaviour of the Jakarta Composite
Index (JCI) during the 30-day event window, consisting of 15 days
before and 15 days after the inauguration. Using the event study
method, daily market returns were compared against expected
returns estimated through the market model. The results show that,
before the event, the average abnormal return (AAR) and cumulative
average abnormal return (CAAR) were close to zero, indicating a
neutral market response. However, after the inauguration, both AAR
and CAAR turned positive, indicating an increase in investor
confidence and favourable market sentiment. These findings
highlight the market's sensitivity to political-economic leadership
transitions and provide evidence that credible appointments can
positively influence investor perceptions in emerging markets, such
as Indonesia.
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Introduction

On 8 September 2025, President Prabowo Subianto appointed Purbaya Yudhi Sadewa as the new
Minister of Finance of the Republic of Indonesia, replacing Sri Mulyani Indrawati, who had been one of
the most prominent technocrats in Indonesian fiscal governance for nearly two decades. The transition
marked a pivotal shift in the country’s macroeconomic leadership and policy direction. Such ministerial
appointments are more than administrative changes; they serve as signal events for investors who
continuously re-evaluate fiscal credibility, policy continuity, and the perceived independence of
economic institutions (Chen & Zhang, 2017). The appointment of a new finance minister thus represents
a crucial moment of market re-pricing, especially in emerging economies where investor confidence is
tightly linked to the credibility of fiscal management (Karolyi & Liao, 2019).

Indonesia’s financial system is among the most dynamic in Southeast Asia and remains highly
responsive to changes in government policy, global capital flows, and political signals. In the aftermath
of Purbaya’s appointment, the Jakarta Composite Index (IHSG) declined by approximately 1.3 per cent,
and the rupiah weakened to beyond IDR 16,000 per USD (Reuters, 2025; ANTARA News, 2025a). Market
observers attributed this initial correction to uncertainty over Purbaya’s policy orientation, given that his
background, while technically strong, was associated with a more expansionary fiscal stance aligned with
President Prabowo’s ambition to achieve 8 per cent GDP growth (FT, 2025). The change, therefore,
triggered a short-term reassessment of risk, as investors weighed the prospects of higher public
spending against fiscal sustainability and inflationary pressures.

From an economic perspective, leadership transitions at the finance ministry can affect markets
through two principal mechanisms: policy expectation and information signalling. The first concerns how
investors anticipate adjustments in fiscal and debt policies following a change in leadership. The second
reflects how markets interpret such changes as signals of future government behaviour (Alesina et al.,
1992). When the outgoing minister has a long-established reputation for fiscal prudence, as in the case
of Sri Mulyani, markets may react negatively to a successor perceived as less conservative. Conversely, if
the appointment conveys a credible commitment to reform or growth acceleration, markets may
interpret it positively. This duality makes leadership changes a fertile setting for empirical investigation
of investor sentiment and behavioural finance phenomena (Bekaert & Harvey, 2003).

Empirical research consistently shows that policy-maker replacements can have a measurable
impact on asset prices. For instance, changes in finance ministers or central bank governors have been
associated with temporary volatility, re-pricing of sovereign bonds, and adjustments in capital inflows
(Cukierman & Webb, 1995; Hayo & Neuenkirch, 2013). In Indonesia, similar reactions have occurred
during major political reshuffles or budget announcements (Karolyi & Liao, 2019). The September 2025
event thus provides a natural experiment to test whether financial markets respond asymmetrically to
leadership changes perceived as policy-risk shocks.

To analyse this issue systematically, the present study compares the 15 days preceding and the 15

days following Purbaya’s appointment, capturing both anticipatory and post-event market dynamics.
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This 30-day observation window enables detection of shifts in average returns, volatility, and foreign
portfolio flows, while accounting for overlapping macroeconomic news. The study employs an event-
study framework, consistent with Brown and Warner (1985), to identify abnormal returns around the
appointment date. Complementary indicators, such as exchange-rate movements and bond yields, serve
as control variables to validate robustness.

This research contributes to three academic domains. First, it adds to the literature on political
economy and financial markets by empirically examining how ministerial transitions shape investor
behaviour in emerging economies. Second, it enriches the Indonesian fiscal policy discourse, offering
evidence of how the market internalises leadership changes in a period of heightened fiscal expansion.
Third, the paper offers policy implications: if market reactions are primarily sentiment-driven, effective
communication strategies and transparency from the incoming minister could help mitigate volatility and
sustain investor confidence.

Ultimately, this study seeks to answer a central question: Did Indonesia’s capital market perceive
Purbaya Yudhi Sadewa’s appointment as a continuation of prudent fiscal policy or as the onset of policy
uncertainty? By examining financial data across the 15-day pre- and post-appointment windows, the
analysis aims to determine whether market participants revised their risk assessments, adjusted their
portfolio allocations, or altered their perception of Indonesia’s macroeconomic trajectory. The results will
not only inform academic understanding of event-driven market reactions but also provide practical
insights for policymakers managing leadership transitions in key economic institutions.

The theoretical foundation of this study is anchored in signalling theory and the efficient-market
hypothesis (EMH). Signalling theory posits that leadership changes convey information about the
government'’s future fiscal stance (Spence, 1973). Investors interpret such appointments as signals
regarding budget priorities, tax policies, and debt management strategies. If the signal implies stability
and competence, asset prices adjust positively; if the signal implies uncertainty or risk, markets respond
negatively.

Within the semi-strong form of EMH, financial markets incorporate all publicly available
information—including political and policy announcements—into prices almost instantaneously (Fama,
1991). Thus, ministerial appointments should produce observable short-term abnormal returns if
investors re-evaluate future fiscal policy risk. Empirical studies (e.g., Hayo & Neuenkirch, 2013; Karolyi &
Liao, 2019) support this premise, showing that changes in political leadership trigger excess volatility
and short-term deviations from normal returns, especially in emerging markets where information
asymmetry is greater.

Another relevant theoretical lens is policy-uncertainty theory (Baker et al., 2016), which argues that
ambiguity in policy direction increases risk premia, reduces investment, and heightens capital outflows.
Applied to Indonesia, the replacement of a highly credible minister by a relatively new figure may
increase policy uncertainty, prompting risk-averse investors to temporarily withdraw until clear policy
signals are observed. The combination of these theoretical perspectives explains why event-study
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methods are appropriate for capturing short-term market reactions to the appointment.
Research Method

This study employs an event study methodology to examine the stock market reaction to the
appointment of Purbaya Yudhi Sadewa as Indonesia’s Minister of Finance on September 8, 2025. The
event study approach is widely used to assess how specific political or economic events affect market
efficiency and investor sentiment by observing abnormal stock returns around the event window (Brown
& Warner, 1985; MacKinlay, 1997). The event of interest represents a significant shift in fiscal leadership
that could alter expectations regarding Indonesia’'s macroeconomic management and fiscal policy
stance.

The analysis focuses exclusively on the abnormal return (AR) of stocks listed in the Jakarta
Composite Index (JCI), reflecting the overall performance of the Indonesian capital market. By isolating
abnormal returns from normal market movements, the study aims to determine whether the ministerial
appointment generated statistically significant reactions in investor behaviour.

The event window is defined as 15 days before and 15 days after the ministerial appointment,
covering the period from August 14, 2025, to September 29, 2025, with the event date (t = 0) set on
September 8, 2025. This period allows the model to establish a reliable benchmark for normal
performance against which any deviations (abnormal returns) can be measured.

This study uses daily closing prices of individual stocks listed on the Indonesia Stock Exchange
(IDX) and the Jakarta Composite Index (JCI) as the market benchmark. All data are obtained from official
IDX publications. The sample includes continuously traded stocks during the estimation and event
windows to avoid thin-trading bias (Campbell et al., 1997). The data are processed using Microsoft Excel
and EViews for return computation, aggregation, and statistical testing.

Abnormal return (AR;) represents the difference between the actual return (Ri;) and the expected
(normal) return (E(R«)) of stock i on day t, as shown below:

ARit = Ri — E(Ry)

The actual stock return i is calculated as:

lt—l( )
ltl

Where P;; and P;:_1 are the closing prices of stock i on days t and t-1, respectively.

The market-adjusted model is adopted to estimate expected returns, assuming that market
performance adequately reflects all systematic factors influencing prices (Brown & Warner, 1985). Hence:

E(Rit) = Rmt

where Ry denotes the return of the market index (Jakarta Composite Index). Consequently, the
abnormal return is simplified as:

ARi: = Rt = Rt

This approach eliminates the need for additional model estimation and is suitable for short-term

event studies where market-wide movements dominate price reactions (Kothari & Warner, 2007).
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To capture the overall market reaction across time, the Average Abnormal Return (AAR) and

Cumulative Average Abnormal Return (CAAR) are calculated as follows:

N
1
SAAR, = —Z AR;,
N i=1
t2

CAARtl,tZ = 2 AARt
t=t1
Where N is the number of securities included in the sample, AAR; represents the mean abnormal

return on day t, and CAARu 1 is the cumulative effect of abnormal returns over a specified sub-window
+15.

Research Results

The empirical findings reveal a distinct asymmetry in the Indonesian stock market's response
surrounding the appointment of Purbaya Yudhi Sadewa as the new Minister of Finance. During the pre-
event window (=15, —-1), the Average Abnormal Return (AAR) fluctuated around zero, while the
Cumulative Average Abnormal Return (CAAR) also trended toward neutrality. This implies that prior to
the official announcement, investor sentiment was largely stable, indicating minimal speculative
anticipation regarding Purbaya'’s appointment.

In contrast, the post-event window (+1, +15) showed a clear upward shift in AAR and CAAR values,
with a final cumulative increase of approximately 4.14%, indicating a positive market reaction. This
indicates growing investor confidence following Purbaya’s induction, likely reflecting expectations of
policy continuity, fiscal stability, and reform-oriented financial governance (Fama, 1991; McWilliams &
Siegel, 1997).

Such results align with the Efficient Market Hypothesis (EMH), which posits that market prices
rapidly incorporate all publicly available information (Fama, 1970). The lagged positive reaction
observed here may indicate a semi-strong form efficiency, where the market gradually digests the
implications of political events (Brown & Warner, 1985). Moreover, similar reactions have been observed
in previous political events in emerging markets, where leadership credibility and macroeconomic
outlook have a strong influence on investor responses (Pastor & Veronesi, 2013; Bialkowski et al., 2008).
Table 1
Calculation of Abnormal Return (AR), Average Abnormal Return (AAR), and Cumulative Average
Abnormal Return (CAAR) for the Pre-Event Window (August 14-September 4, 2025)

# Date JCI Close Return Expected R AR (AAR) CAAR

1 2025-08-14 7,931.25 Na —-0.000546 Na Na

2 2025-08-15 7,898.38 -0.004144 -0.000546 -0.003598 -0.003598

3 2025-08-19 7,862.95 -0.004486 -0.000546 -0.003939 -0.007537

4 2025-08-20 7,943.83 0.010286 -0.000546 0.010833 0.003295

5 2025-08-21 7,890.71 -0.006687 -0.000546 -0.006141 -0.002845
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6 2025-08-22 7,858.85 —-0.004038 —-0.000546 -0.003491 -0.006337
7 2025-08-25 7,926.91 0.008660 —-0.000546 0.009207 0.002870
8 2025-08-26 7,905.76 —-0.002668 —-0.000546 -0.002122 0.000748
9 2025-08-27 7,936.18 0.003848 —-0.000546 0.004394 0.005143
10 | 2025-08-28 7,952.09 0.002005 —-0.000546 0.002551 0.007694
11 2025-08-29 7,830.49 -0.015292 —-0.000546 -0.014745 -0.007051
12 | 2025-09-01 7,736.07 -0.012058 —-0.000546 -0.011512 -0.018563
13 | 2025-09-02 7,801.58 0.008468 —-0.000546 0.009015 -0.009548
14 | 2025-09-03 7,885.86 0.010803 —-0.000546 0.011349 0.001801
15 | 2025-09-04 7,867.35 -0.002347 —-0.000546 -0.001801 0.000000

The rise in abnormal returns after the appointment can also be interpreted through the lens of
policy signaling theory. As Purbaya previously held prominent positions in economic planning (notably
at the Investment Coordinating Board and LPEM Ul), his appointment signalled continuity and
technocratic competence—qualities that tend to reassure both domestic and foreign investors
(Bittlingmayer, 1998; Santa-Clara & Valkanov, 2003). Positive CAAR trends thus reflect a rational repricing
of expected policy outcomes, such as prudent fiscal management, structural reform, and investor-
friendly regulation.

Conversely, the absence of significant abnormal returns before the announcement implies that the
market did not anticipate the decision, highlighting information asymmetry in political decision-making.
Such behaviour is typical in markets with limited political transparency, where sudden elite reshuffles can
lead to post-event adjustments rather than pre-event speculation (Julio & Yook, 2012).

Table 2
Calculation of Abnormal Return (AR), Average Abnormal Return (AAR), and Cumulative Average
Abnormal Return (CAAR) for the Post-Event Window (September 9-29, 2025)

# Date JCI Close Return Expected R AR (AAR) CAAR

1 2025-09-09 7,628.60 -0.017800 —-0.000546 -0.017254 -0.029482
2 2025-09-10 7,699.01 0.009230 —-0.000546 0.009776 -0.019705
3 2025-09-11 7,747.90 0.006350 —-0.000546 0.006897 -0.012809
4 2025-09-12 7,854.06 0.013702 —-0.000546 0.014248 0.001439
5 2025-09-15 7,937.12 0.010575 —-0.000546 0.011122 0.012561

6 2025-09-16 7,957.70 0.002593 —-0.000546 0.003139 0.015700
7 2025-09-17 8,025.18 0.008480 —-0.000546 0.009026 0.024727
8 2025-09-18 8,008.43 -0.002087 —-0.000546 -0.001541 0.023186
9 2025-09-19 8,051.12 0.005331 —-0.000546 0.005877 0.029063
10 |2025-09-22 8,040.04 -0.001376 —-0.000546 —-0.000830 0.028233
11 |2025-09-23 8,125.20 0.010592 —-0.000546 0.011138 0.039371
12 |2025-09-24 8,126.56 0.000167 —-0.000546 0.000714 0.040085
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13 |2025-09-25 8,040.67 —-0.010569 —0.000546 -0.010023 0.030063
14 |2025-09-26 8,099.33 0.007295 —0.000546 0.007842 0.037904
15 |2025-09-29 8,123.25 0.002953 —-0.000546 0.003500 0.041404

Furthermore, from a behavioural finance perspective, the post-event optimism might be attributed
to investor sentiment and media framing, as public narratives about Purbaya’s technocratic expertise
likely amplified market confidence (Baker & Wurgler, 2007). This psychological reinforcement
mechanism often leads to short-term overreactions in emerging equity markets; however, it may correct
over time if the fundamentals do not align with expectations.

Table 3
Market Reaction Before and After Appointment

Period Mean AAR Final CAAR Reaction Direction
Aug 14-Sep 4, 2025 ~ 0.000 ~ 0.000 Neutral
Sep 9-Sep 29, 2025 +0.00276 +0.0414 Positive

Overall, the findings highlight that the political appointment of credible technocrats can serve as a
positive signal to the market, resulting in short-term gains in stock indices, as evident in the Jakarta
Composite Index (JCI). These results are consistent with prior studies examining ministerial or cabinet
changes in Indonesia (Haryanto et al., 2020; Siregar & Anwar, 2022), which also found statistically

significant positive abnormal returns following perceived pro-market appointments.

Conclusions

In conclusion, this study demonstrates that the Indonesian stock market responded positively to
the appointment of Purbaya Yudhi Sadewa as Minister of Finance, with post-event CAAR rising by
approximately 4.14%. The reaction reflects investor confidence in technocratic governance, policy
stability, and fiscal credibility. These findings reaffirm that political events carry significant informational
value, influencing short-term market dynamics even in semi-efficient markets.

For policymakers, the message is clear: credibility, continuity, and communication matter.
Appointing qualified technocrats to key economic positions can bolster financial stability, attract
investment, and reinforce Indonesia’s reputation as a resilient emerging economy. Ultimately,
maintaining transparent and predictable policy environments remains central to sustaining investor trust
and supporting long-term capital market development.

While the study provides robust descriptive evidence, it has several limitations. First, it focuses
solely on the Jakarta Composite Index (JCI), thus excluding sectoral or firm-level variations that may
reveal differential sensitivity to policy appointments. Second, the study does not control for confounding
macroeconomic events, such as central bank statements or global market shocks, that may influence

returns during the event window. Third, the use of a single-market index limits cross-validation across
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asset classes, such as bonds or exchange rates.

From a theoretical perspective, the study contributes to the growing body of literature that links
political economy and financial markets. The results reaffirm that ministerial credibility and leadership
quality are vital determinants of investor confidence, especially in emerging markets, where political risk
remains a salient concern (Pastor & Veronesi, 2013; Bialkowski et al., 2008). Moreover, the asymmetric
reaction—neutral before and positive after—demonstrates how markets interpret political appointments
as new information shocks rather than predictable transitions, a pattern consistent with event-study
evidence from similar emerging economies (Santa-Clara & Valkanov, 2003; McWilliams & Siegel, 1997).

In addition, the observed positive abnormal returns suggest that information asymmetry diminishes
once credible and transparent appointments are made, underscoring the informational role of political
events in shaping investor expectations. This aligns with behavioural finance perspectives, where
sentiment-driven optimism can amplify market momentum in response to leadership perceived as
competent or reformist (Baker & Wurgler, 2007).

Future research could extend this analysis by employing multi-factor models, including market beta
adjustments (such as the CAPM or market model), or examining volatility clustering using GARCH
frameworks. Additionally, comparative studies between Indonesia and other ASEAN markets could yield
insights into the regional contagion effects of political events. Finally, integrating textual sentiment
analysis from news and social media could quantify how narrative framing shapes investor reactions to
leadership changes.

Beyond Indonesia, the findings have broader significance for the governance of emerging markets.
They demonstrate that credibility-based political events—particularly the appointment of technocrats—
can generate short-term gains in the capital market. For other developing nations facing fiscal uncertainty
or leadership turnover, such appointments can serve as strategic signals to attract foreign capital and
stabilise currency expectations (Bittlingmayer, 1998; Fisman, 2001).

This reinforces the notion that economic leadership is not merely administrative but symbolic,
shaping investor perceptions of institutional quality, reform potential, and macroeconomic resilience.
Future governments should therefore view key ministerial positions not only as political assignments but
as instruments of economic signalling and investor assurance.
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This study examines the economic impact of biodiversity on the
productivity and sustainability of organic agricultural systems. Its relevance
stems from the growing need for sustainable soil management amid
climate change and resource depletion. The objective is to assess how
biological diversity, particularly soil microbial biodiversity, influences
productivity and cost efficiency. Results demonstrate that maintaining
biodiversity through biosymbiotic technologies reduces dependence on
chemical inputs and increases yield stability. The findings emphasize that
biodiversity preservation is an economically justified strategy for
enhancing long-term soil fertility and ensuring the resilience of organic
agroecosystems.
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Introduction

The problem addressed in this study arises from the intensifying degradation of agricultural soils,
loss of biological diversity, and growing dependence on chemical fertilizers, which collectively threaten
the long-term productivity and sustainability of global agriculture. Under conditions of climate
instability and limited natural resources, organic agriculture represents a promising alternative based
on restoring soil quality and ecological balance. The relevance of this study lies in the necessity of
economically substantiating the role of biodiversity, particularly soil and microbial diversity, as a key

factor affecting the productivity, economic efficiency, and sustainability of organic agricultural systems.

Several researchers have addressed the study's subject matter. Specifically, Aslanyan and Emelin
(2024) emphasize the effectiveness of biological and microbiological methods for enhancing soail
fertility, demonstrating that minimizing chemical fertilizers promotes restoration of biocenotic balance
and increases the economic sustainability of agroecosystems. Mohammad and Kozlov (2021) analyze
agriculture's environmental impact, noting that intensive agrochemical use leads to soil degradation

and reduced biodiversity, necessitating a transition to ecologically balanced farming models.

Ushakov and Sereda (2024), in turn, examine the consequences of agricultural land erosion,
emphasizing the need to apply biological and soil-protective technologies to preserve soil structure
and enhance productivity. Cheshev (2024) substantiates the ecological transformation of the
agricultural sector as a strategic direction for agricultural modernization, positioning biodiversity as the
foundation for sustainability and economic efficiency of agromeliorative systems.

Research Aim and Research Questions

The aim of this study is to assess the impact of biological diversity, particularly microbial and sail

biodiversity, on the productivity and economic efficiency of organic farming systems.
The main objectives of the research are as follows:

- to analyze the economic mechanisms linking biodiversity and productivity within organic
agricultural systems;

- to evaluate the role of microbial and soil diversity in enhancing the resilience of agroecosystems;
- to assess the economic efficiency of biosymbiotic and biological technologies;

- to substantiate strategic directions for improving the economic sustainability of organic agro-
systems.

Research Results

Biodiversity in agroecosystems encompasses all living organisms and their interactions within the
agricultural environment, spanning genetic, species, and ecosystem levels. At the genetic level,

biodiversity provides variability in populations of agricultural crops and soil organisms, contributing to
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their adaptive capacity and resilience under stress conditions. Species diversity reflects the abundance
and balance of different plant, animal, and microbial species, which collectively determine the
complexity and functionality of the agroecosystem. Ecosystem diversity integrates the structural and
functional variability of agricultural landscapes, including soil, vegetation, water systems, and
microhabitats. These levels of biodiversity constitute the biological foundation of sustainable
agricultural production, determining its capacity for self-regulation, productivity, and resistance to
degradation. Microorganisms constitute a critical component of agroecosystem biodiversity, forming
the foundation of soil symbiotic systems. Soil microorganisms, including bacteria, fungi, actinomycetes,
and archaea, participate in fundamental processes such as organic matter decomposition, nitrogen
fixation, phosphorus mobilization, and humus formation. Interactions between microbial communities
and plant roots, particularly mycorrhizal and rhizobial symbioses, create a dynamic exchange system
that regulates nutrient availability, improves soil structure, and enhances plant immunity. The balance
between autotrophic and heterotrophic microorganisms maintains stable nutrient cycling, while
microbial succession determines the potential for soil recovery following external disturbances. In
organic farming systems, where chemical fertilizer and pesticide use is minimized, the role of the
microbial component becomes even more significant, as it replaces many functions previously

performed by synthetic fertilizers.

The mechanisms through which biota influences agrocenosis productivity and stability are
complex and multidimensional. Biotic interactions promote maintenance of soil aggregate integrity,
improve aeration, and increase water-holding capacity. Microorganisms synthesize enzymes and
biologically active compounds that stimulate plant growth and protect crops from pathogens. Diverse
plant and microbial communities create ecological niches that suppress pest and disease development
through competitive exclusion and natural regulation. This functional complementarity within the biota
stabilizes ecosystem processes and reduces yield fluctuations caused by climate variability, drought, or
soil degradation. In this context, biodiversity serves not only as an ecological attribute but also as a

regulatory mechanism ensuring the sustainability and long-term productivity of agricultural systems
(Cheshev, 2024).

From an economic perspective, the ecological functions of biodiversity can be interpreted as
ecosystem services that provide tangible benefits to agricultural production and sustainable
development. Enhanced microbiological and species diversity reduces dependence on costly external
inputs such as mineral fertilizers, pesticides, and soil amendments. By maintaining soil fertility and
health, biodiversity reduces the need for intensive mechanical interventions, thereby decreasing
energy expenditure and preserving soil carbon stocks. Moreover, ecosystems with high biological
diversity demonstrate greater stability and predictability of outcomes, which reduces production risks

and enhances economic efficiency over time.

Soil and microbial biodiversity play a decisive role in ensuring the productivity and resilience of
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organic farming systems by forming the biological foundation for nutrient cycling, plant health, and the
long-term stability of ecosystems. The functional diversity of microorganisms in the rhizosphere
facilitates continuous exchange of nutrients and biochemical signals between the soil and plant roots,
creating an integrated biosymbiotic system that replaces synthetic fertilizers and chemical plant
protection agents. Among the most significant symbiotic relationships are those involving nitrogen-
fixing bacteria (Rhizobium, Azospirillum), phosphate-solubilizing microorganisms (Bacillus,
Pseudomonas), and mycorrhizal fungi, which expand the effective surface area of roots and enhance
the absorption of water and mineral elements. These microbiological partnerships not only improve
the nutritional status of plants but also stimulate the production of phytohormones and secondary
metabolites that strengthen natural immunity. As a result, plants grown in biologically rich soils
demonstrate greater resistance to pathogens and abiotic stressors while maintaining stable yields

under changing environmental conditions (Mohammad and Kozlov, 2021).

Biodiversity directly influences the agroecological stability of organic systems by improving soil
structure, water retention capacity, and the resilience of agrocenoses to environmental stressors.
Diverse microbiological and faunal communities contribute to the formation of stable soil aggregates
through the secretion of polysaccharides and organic acids that enhance porosity and aeration.
Improved soil structure promotes deeper root penetration and more efficient water infiltration,
reducing surface runoff and erosion. The balanced coexistence of soil microorganisms and mesofauna
also prevents the accumulation of toxic metabolites and maintains the self-purification capacity of soil
ecosystems. This complex biological network acts as a buffer that mitigates the adverse effects of
drought, temperature fluctuations, and excessive moisture. In the long term, such agroecological
stability ensures the sustainability of organic systems, preserving both soil fertility and biological

productivity without degradation processes (Krause et al., 2024).

The economic aspect of biodiversity conservation in organic agriculture is reflected in reduced
production costs and improved resource use efficiency. By maintaining microbial diversity, organic
systems minimize their dependence on mineral fertilizers and synthetic plant protection agents, which
are among the most expensive components of conventional farming. Studies have shown that the use
of microbial inoculants, compost-based fertilizers, and green manure can reduce fertilizer costs by 30-
50% while maintaining or even increasing yields. In addition, biologically active soils require less effort
for weed and pest control, which lowers operating costs and energy consumption. The long-term
accumulation of organic matter naturally enhances soil fertility, creating a self-sustaining productivity

cycle that ensures the economic stability of farming enterprises (Aslanyan and Emelin, 2024).

Practical research results confirm that the application of biosymbiotic technologies in organic
systems leads to a significant increase in both yield and product quality. Comparative trials conducted
in various agroclimatic zones demonstrate that crops grown in soils with high microbial activity have

higher nutrient content, improved flavor characteristics, and longer shelf life. For example, experiments
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with wheat, tomatoes, and soybeans showed that inoculation with mycorrhizal fungi and rhizobacteria
increased yields by 15-35% and enhanced protein and antioxidant levels. This increase is attributed to
more efficient nutrient uptake and the activation of plant defense systems through microbial signaling
pathways (Table 1).

Table 1

Comparison of conventional and organic systems (Aradjo et al., 2009; Krause et al., 2024)

Indicator Conventional Organic  system  with  high = Change,
system microbial biodiversity %
Average yield (t/ha) 3.8 45 +18.4
Cost of fertilizers and plant protection = 520 290 -44.2
products (USD/ha)
Soil organic carbon (%) 1.4 2.3 +64.3
Water-holding capacity (%) 32 45 +40.6
Antioxidant content in product (mg @ 145 192 +32.4
GAE/100 g)

These data demonstrate that preserving soil and microbial biodiversity not only improves sail
biophysical parameters but also contributes to tangible economic and qualitative enhancement of
agricultural production. Thus, biodiversity functions as both a natural and economic asset, enabling
organic farming systems to simultaneously achieve ecological balance and profitability. The integration
of biosymbiotic approaches into agroecological practices represents a strategic direction for future
sustainable agriculture, ensuring harmonization of productivity growth with long-term preservation of

soil health and ecosystem sustainability.

Economic assessment of strategies for conserving and enhancing biodiversity in organic
agricultural systems requires a comprehensive approach that integrates ecological indicators,
productivity metrics, and cost-benefit analysis within a holistic framework of sustainable development.
Unlike traditional assessments based exclusively on short-term yield, contemporary economic models
of agricultural biodiversity emphasize the long-term value of ecosystem services, such as soil fertility
maintenance, nutrient cycling, pollination, pest regulation, and carbon sequestration, which collectively
determine the sustainability and profitability of organic systems. The primary approaches to valuing
agricultural biodiversity include ecosystem services valuation, cost reduction analysis, and total
economic value (TEV) models, which account for both market and non-market benefits. These methods
enable quantification of the economic impact of biological diversity through reduction of production
risks, stabilization of yields under stress conditions, and minimization of external input costs. For organic
agricultural systems, where natural ecological processes replace synthetic interventions, such

assessments are essential to demonstrating that ecological integrity directly contributes to economic
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efficiency (Ushakov and Sereda, 2024).

The use of biostimulants, immunomodulators, microbial inoculants, and living soil cover systems
constitutes the technological foundation of biodiversity-based economic strategies. Biostimulants,
composed of seaweed extracts, humic acids, amino acids, and microbial metabolites, stimulate root
development, enzymatic activity, and plant stress tolerance, enabling higher productivity with reduced
external input use. Immunomodulators, often derived from beneficial microorganisms or plant
compounds, enhance the natural defense mechanisms of crops, reducing the need for chemical plant
protection products. Microbial inoculants, containing nitrogen-fixing, phosphate-solubilizing, and
growth-promoting bacteria, restore soil microbiota balance and accelerate the regeneration of
degraded soils. Living soil cover systems, such as cover crops and permanent green mulches, not only
prevent erosion and nutrient leaching but also maintain continuous biological activity in the soil profile.
The combined application of these technologies promotes the creation of a stable, biologically active
environment in which soil biodiversity supports nutrient self-regulation and plant viability, thereby
reducing dependence on costly external inputs and ensuring higher ecological and economic

efficiency.

Comparative studies of the economic efficiency of organic and conventional farming systems
convincingly demonstrate that, although organic production yields may be somewhat lower in some
cases, it often provides higher profitability through cost reduction, premium prices for organic
products, and long-term soil improvement. In conventional systems, 25 to 40% of total production costs
are typically allocated to mineral fertilizers and chemical plant protection products, whereas in organic
systems these expenses are substantially reduced or completely eliminated. Implementation of
biological soil management practices also results in slower rates of fertility decline, reducing the need
for periodic restoration. Multi-year cycle assessments indicate that the profitability of organic farms
generally exceeds that of conventional farms by 10 to 25% even without subsidies, due to production
stability and reduced environmental remediation costs. Additionally, biodiversity-based systems
exhibit lower income volatility, as diversified crops and resilient soils mitigate risks associated with

climate fluctuations and market volatility (Durham and Mizik, 2021).

The prospects for implementing biosymbiotic technologies as a factor in long-term soil
productivity and stability are promising from both ecological and economic perspectives. Biosymbiotic
technologies, based on plant-soil microorganism interactions, create agroecosystems capable of
maintaining fertility and productivity without external chemical support. These systems enhance
nutrient use efficiency, optimize water balance, and increase carbon sequestration, contributing to the
economic valuation of ecosystem services in agricultural landscapes. In the broader context of the
bioeconomy, the transition to biosymbiotic management is viewed as an investment in natural capital,
where soil health and biodiversity become assets generating sustained economic returns. The

application of such technologies also aligns with global sustainable development policies, including
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the European Green Deal and FAO agroecological frameworks, which prioritize soil restoration and

biodiversity conservation as key components of food system sustainability.
Conclusions

This study demonstrated that biological diversity, particularly microbial and soil diversity,
constitutes a key factor determining the productivity, sustainability, and economic efficiency of organic
agricultural systems. Soil biota diversity promotes maintenance of natural nutrient cycling processes,
improves soil structure, water regime, and plant resistance to stress factors, collectively reducing
dependence on mineral fertilizers and chemical plant protection products. Economic assessment
confirms that implementation of biosymbiotic technologies, including the use of microbial inoculants,
biostimulants, immunomodulators, and living soil cover systems, not only improves yield and product
quality but also ensures reduction of production costs, enhancing the long-term profitability of organic
farming. Thus, biodiversity conservation and restoration must be considered an economically justified
strategy for sustainable development of the agricultural sector. Future research perspectives include
development of quantitative models for assessing the economic impact of biological diversity and

integration of these indicators into organic production management systems.
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Introduction

IESIYYRA The field of entrepreneurial support is an essential issue for
the economic development of our country. In light of this challenge,
this chapter provides a deeper understanding of this phenomenon
through a reevaluation of the literature, aiming to achieve
terminological precision that differentiates accompaniment stricto
sensu from other related concepts. This analysis enables the
examination of its various meanings and uses, ultimately enriching
current work. It also proposes the forms of support mobilised in
different contexts, which can serve as a conceptual framework better
to understand the multifaceted or protean nature of entrepreneurial
support.

By referring to the literature on entrepreneurial support, this article
aims to explore the ecosystem of support for entrepreneurship in
Morocco and subsequently assess its adequacy in meeting the
expectations of project leaders.

This work is based on an exploratory qualitative study conducted
with actors of the entrepreneurial support ecosystem and 18
entrepreneurs.

Entrepreneurial support; ecosystem; entrepreneur.

How to cite: S.Ibenchekroun, I. S., & Y.Elhissi, E. H. Y. (2025). Cross Perspectives on Support
in Entrepreneurship: Trends and International Best Practices. International Conference on
Economic Sciences and Management in the Changing World 2025, (pp. 231-235). Futurity
Research Publishing. https://doi.org/10.5281/zenodo.17586082

In the 1990s, the entrepreneurial economy replaced the managerial economy, bringing about

changes in most developed countries (Baumol, 2002; Baumol et al., 2007; Audretsch, 2007).In the
years that followed, entrepreneurial support took centre stage in the entrepreneurial field (Msseghem
et al., 2000), and it became necessary to study its evolution over time (Chabaud et al., 2010). These
support measures for individuals, groups, and organisations were implemented gradually. It was in
1998 that the field of entrepreneurial support became a topic of research interest. Desroche, Honoré,
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Fustier, Saint-Arnaud, Houde, and Pineau researched to decipher the first signs of entrepreneurial
support (Paul, 2004).

In 1987, Henri Desroche highlighted that the idea of support existed in the field of training
according to a maieutic approach that combines several functions.

e Tutoring

e Mentoring

e Facilitation

e Assistance

e Research cooperation

Currently, the concept of entrepreneurial support has expanded considerably and is
undergoing rapid development, both in terms of its various practices and the multitude and diversity
of its stakeholders (Aoboen, 2009).

Today, within the Moroccan entrepreneurial support ecosystem, there are snumerous structures
specialising in entrepreneurial support that offer a range of services, including raising awareness
about business creation, training, consulting, hosting, networking, and financing.

Research Aim and Research Questions

This article aims to shed light on the existing range of entrepreneurial support services. To
achieve this, we will identify and categorise the key support players in the entrepreneurial ecosystem,
define their roles and missions, and then examine entrepreneurs' perceptions of the services offered
by these structures.

Therefore, the main research question guiding this work is as follows: What are the
characteristics and specific features of the Moroccan support ecosystem? To what extent does this
ecosystem meet the expectations of entrepreneurs? To answer our questions, our work will be based
on an exploratory qualitative study that will enable us to categorise and analyse the support ecosystem
initially, and then examine entrepreneurs' perceptions of the existing range of entrepreneurial
support services.

Our article will be structured as follows: in terms of the conceptual framework, we will attempt
to define the concept of entrepreneurial support, after which we will present the various forms of
support, including coaching, counselling, consulting, tutoring, mentoring, campaigning, and
sponsorship. We will then present the entrepreneurial support process. Next, we will define the
methodological framework and finally present the main results of our work.

This research aims to investigate the characteristics and specific features of the entrepreneurial
support ecosystem in Morocco, and to identify entrepreneurs' perceptions of the services provided
by these structures.

To achieve our objectives, we will use an exploratory qualitative study. In this regard, Blumberg,
Cooper, and Schindler (2005) explain that a qualitative study is best suited to understanding, studying,
and shedding light on a given phenomenon. Our study is based on semi-structured interviews
conducted using two interview guides, the first aimed at support organisations and the second aimed
at entrepreneurs. The average duration of our interviews was approximately one hour and thirty
minutes.
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Our sample consists of all incubators present in the Moroccan entrepreneurial support
ecosystem. We interviewed 18 entrepreneurs. We did not consider it necessary to interview a larger
number of entrepreneurs, as this would not add any new information to our research. Some
researchers refer to this as theoretical saturation. According to Charmaz (2006), theoretical saturation
is reached when no further data can be found that generate new theoretical insights. The results of
our study will be presented in two parts: in the first part, we will map the support ecosystem in
Morocco by presenting and studying the characteristics, specific features, missions, and roles of the
key players in this ecosystem; in the second part, we will study entrepreneurs' perceptions of the
services offered by these players.

Research Results
a. Mapping and analysis of the entrepreneurial support ecosystem in Morocco:

The entrepreneurial support ecosystem comprises various private and public structures that
work professionally, effectively, and efficiently to promote and develop entrepreneurship. The
following actors are worth mentioning: incubators, accelerators, associations, and funding
organisations. Public and private universities are also significant players in the entrepreneurial
ecosystem, as they host numerous university incubators that play a crucial role in supporting project
leaders. Regarding the services offered by incubators, our study reveals a similarity in the services
provided. These mainly include awareness-raising, training, hosting, mentoring, and networking.

Nevertheless, there are some differences in terms of their missions and targets. Some incubators
specialise in supporting social projects, while others focus on digital or environmental initiatives.
There are also disparities in terms of the incubation capacity of project leaders, processes, and
support programs. It is also worth noting that the support offered is primarily aimed at start-ups with
high growth potential.

b. Entrepreneurs' perceptions of existing entrepreneurial support services

The results of the study, which focused on project leaders, allow us to draw the following
conclusions:

In most cases, project leaders are dissatisfied with the services offered by incubators, as these
services do not meet the expectations and aspirations of the entrepreneurs they support. There is also
a lack of training in areas such as accounting, fundraising, commercial negotiation, management
information technology, digital marketing, innovation processes, and prototyping.

Entrepreneurs also lack knowledge of the support services and mechanisms available to them.
Based on the results obtained from our field investigation, which can be summarised as
entrepreneurs' dissatisfaction with the support provided by support structures, we recommend
creating synergy among the various support actors in the entrepreneurial ecosystem, encouraging
collaboration and collective intelligence to achieve the desired objectives. Similarly, it would be wise
to support entrepreneurs throughout the entire entrepreneurial process, from pre-creation to creation
and, above all, post-creation, which is a crucial stage in the life cycle of a business. Additionally, it is
essential to design support programs tailored to the aspirations and expectations of entrepreneurs.
Incubators are also required to develop the skills of their support staff. Monitoring and evaluating the
performance of incubators is also recommended.
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Conclusions

In this article, we have examined entrepreneurial support in terms of both theory and
application, demonstrating its pivotal role in strengthening the entrepreneurial field and enhancing
the quality of the productive sphere. Entrepreneurial support is educational in nature, making it an
excellent tool and an essential vehicle for the creation, development, and sustainability of startups.
Support can play an important role as a catalyst for the development of entrepreneurship in Morocco.
Its scope of intervention must necessarily encompass economic, ecological, and social dimensions.

On a theoretical level, our work has enabled a better understanding and comprehension of the
concept of entrepreneurial support. It highlights the importance of support in the process of creating
and developing businesses. From a managerial perspective, our work has enabled us to map all the
key players in the entrepreneurial ecosystem, analyse their often overlapping and confused roles and
missions, and identify the support practices adopted by these players, providing a better
understanding of the entrepreneurial support ecosystem. For a better understanding of the
entrepreneurial support ecosystem in Morocco, we recommend supplementing our purely
exploratory study with a quantitative study that will cover a larger and more diverse sample.

Entrepreneurial support is a facilitator and attribute of business success. However,
improvements are needed to make it more effective and efficient, in particular by giving it the flexibility
to intervene at all stages of a company's development. Our research also enabled us to study
entrepreneurs' perceptions of the services offered by these actors. It would therefore be helpful to
adopt an ecosystem approach that enables us better to understand the roles and missions of each
actor, define the relationships that govern them, and assess to what extent these actors can work in a
complementary manner to serve the entrepreneurial ecosystem more effectively.
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This paper investigates patterns of media use and trust
during crises. For this work, data from the IPSOS agency were used,
which were collected as part of the ongoing, syndicated research
conducted by IPSOS, a significantly broader research project with
over 300 market, psychographic, media, and socio-demographic
variablesin Croatia (N = 3,667). The research identifies the dominant
sources of information and analyses the demographic determinants
of media consumption and trust. Findings reveal that while the
Internet is the most frequently used medium for general and crisis-
related information, trust in media remains fragmented. Older
demographics tend to exhibit a more substantial reliance on
traditional media, including television and radio. At the same time,
younger populations prefer online channels but exhibit lower levels
of trust in media. The results provide an empirical foundation for
constructing crisis communication strategies that ensure both reach
and credibility.

crisis communication, media trust, Croatia, information
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Introduction

In times of crisis, the quality and transparency of communication can significantly influence public
trust and behavioural responses. Crisis communication is not merely the dissemination of information
but an essential component of crisis management that reduces uncertainty and builds social resilience.
According to Mihalinci¢ (2018), information needs intensify rapidly during crises, making strategic
communication coordination among all stakeholders crucial. Previous research (Plenkovié, 2015; Bilaver,
2020) emphasises that both media and crises share the element of immediacy—actions provoke
reactions, and speed defines relevance. However, the rise of misinformation, especially online,
challenges this dynamic by introducing noise into the information ecosystem. The present study aims to
explore which media channels citizens most frequently use and which they trust during crises, providing

empirical data to inform effective communication strategies.
Theoretical Framework

The conceptual foundation of this paper is grounded in established communication theories,
including the Situational Crisis Communication Theory (SCCT) by Coombs (2007) and Image Repair
Theory by Benoit (1997). These frameworks underline the importance of message consistency,
responsibility acknowledgement, and reputation management during crises. According to SCCT,
stakeholders evaluate crisis messages based on perceived responsibility and organisational
transparency. Therefore, credibility and the choice of medium are integral to maintaining trust. Image
Repair Theory further suggests that credibility repair depends not only on message content but also on
the medium of delivery. Thus, understanding how audiences use and trust different media provides

essential insight for designing targeted crisis responses.
Methodology

This paper employs data from the IPSOS agency in 2023. The survey is carried out biannually on a
nationally representative sample of 3,667 respondents aged 18-65. According to Ipsos (2022), data
collection involves a combination of face-to-face interviews (25% of respondents) and online panels
(75%). The study examines the frequency of media use, trust, and information-seeking habits. The
demographic structure of respondents includes a gender balance (50% men, 50% women) with the
majority (62%) aged 30-59. Regional distribution reflects Croatia’s geography: 28% in Zagreb and its
surroundings, 17% in northern Croatia, 15% in Slavonia, 8% in Lika and Banovina, 12% in Istria and the
Coast, and 20% in Dalmatia. These parameters ensure coverage of both urban and rural populations,

allowing the identification of regional communication disparities.
Results and Discussion

The analysis identifies the Internet as the predominant source of general information (79.9%),

followed by television (9.7%). Word-of-mouth channels such as family and friends account for 5.9%, while
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print and radio combined represent less than 4%. This confirms a clear digital orientation in information-

seeking behaviour.
Figure 1

Primary source for finding general information (National, 2023)
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When focusing on current events in Croatia and worldwide, the Internet remains dominant (65.7%),
but television rises to 19.1%, reflecting its continued importance for breaking news and authoritative
reporting. This shift suggests that traditional broadcast media still play a vital role in high-stakes or rapidly

developing crises.
Figure 2

Primary source for current events in Croatia and worldwide (National, 2023)
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Trust data reveal an alarming pattern: 39% of respondents claim they do not trust any medium,
while 31% trust the Internet and 23% trust television. Radio and print fall below 4%. The discrepancy
between media usage and trust highlights a central dilemma for communicators: the most widely used
channel is not necessarily the most trusted.

Figure 3

Level of trust in different media (National, 2023)
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When analysing internet-specific habits, the most commonly used channels are web portals
(26.9%), search engines (25.8%), and official websites (16.2%), followed by social media (15.3%). Forums
and blogs are marginal. These findings highlight the dominance of search and portal ecosystems as
gateways to information.

Figure 4

Channels used to get information (National, 2023)
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Demographic analysis reveals age-based segmentation: respondents aged 16-29 rely almost
exclusively on the Internet (>90%), while those aged 60-64 prefer television (35%) and radio (34%).
Regionally, Zagreb and Istria exhibit the highest digital engagement (over 80%), whereas Slavonia and
Lika show a stronger dependence on television due to limited digital infrastructure. These demographic
differences indicate that a one-size-fits-all communication strategy is insufficient. Effective crisis
messaging must combine online and traditional channels to ensure equitable access to information
across age and regional divides. The dominance of digital channels brings both opportunities and
vulnerabilities. On one hand, online media enable rapid information dissemination and interactive
feedback loops; on the other hand, they amplify the spread of misinformation. According to Begovi¢ and
Labas (2021), the COVID-19 pandemic demonstrated how fake news can erode institutional trust, even
when information is abundant. In the Croatian context, trust fragmentation suggests that institutional
credibility must be reinforced through transparency and consistency across multiple channels. Official
websites should serve as the primary sources of verified information, while television should act as the
main amplifier for nationwide coverage. Moreover, cross-referencing data across platforms can help
mitigate the effects of misinformation and reinforce the legitimacy of the message. International
comparisons show similar patterns. Eurobarometer (2022) reports that across the EU, 67% of citizens use
the Internet as their primary source of news, but only 26% find it trustworthy. This parallel trend situates
Croatia within broader European media trust dynamics, emphasising the need for strategic alignment
with EU-level communication standards.

Practical Implications for Crisis Communication

Based on these results, several recommendations emerge for policymakers and crisis

communication practitioners:

|.  Establish a centralised digital hub that aggregates all verified information, is optimised for search

engines, and is linked to institutional social media.
[l Utilise television for urgent updates and for audiences with lower digital literacy levels.
lll.  Ensure message synchronisation across platforms to prevent confusion and ensure consistency.

IV.  Promote media literacy programs that help citizens distinguish between reliable and unreliable

sources.
V. Monitor misinformation using social listening tools and rapidly correct false narratives.
Limitations and Future Research

This analysis relies on self-reported data, which may be influenced by recall bias. Furthermore, the
study focuses on national-level aggregates, limiting insights into micro-regional variations. Future
research should utilise time-series data to track changes in media trust and investigate the causal

relationship between crisis severity and information-seeking behaviour.
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Conclusion

The 2023 Croatian data confirm a media landscape dominated by the Internet but shadowed by
distrust. For crisis communication to be effective, strategies must prioritise not only speed but also
credibility. The combination of digital immediacy and traditional broadcast reliability remains the most
resilient framework for reaching diverse audiences. By understanding demographic and regional
nuances, institutions can develop crisis communication systems that are inclusive, transparent, and

adaptable to the evolving media landscape.
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Introduction

This study presents a bibliometric analysis examining
sustainability transitions in agri-food systems at the global level. A
total of 519 documents extracted from the Scopus database for the
period 2020-2025 were analysed. VOSviewer software was used to
explore and map the data, and co-occurrence analysis and citation
analysis were applied as bibliometric techniques. The results
highlighted sustainability, agriculture, food security, agroecology,
and climate change, as well as innovation and a systemic approach,
as the dominant thematic groups. Influential publications in the field
shape scientific trends and contemporary priorities, while the strong
connectivity between terms and works demonstrates the
interdisciplinary and multi-level nature of the international literature.
Overall, the research contributes to strengthening theoretical and
practical knowledge on the sustainable transition in the agri-food
sector, providing a clear scientific basis for decision-making and
future policy planning.

Sustainability transitions, Agriculture and Food Systems,

Bibliometric Analysis.

How to cite: Tsotsas, |., Goulas, A., Papanikolaou, Z., & Gianni, M. (2025). Sustainability
Transitions in Agriculture and Food Systems: A Global Bibliometric Study. International
Conference on Economic Sciences and Management in the Changing World 2025, (pp. 242-
247). Futurity Research Publishing. https://doi.org/10.5281/zenodo.17586679

Sustainability Transitions Theory is a multidimensional theoretical framework that analyses the

profound systemic changes in socio-technical structures necessary for transitioning from
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unsustainable to sustainable modes of operation (Geels, 2011). In the agri-food sector, this theory
primarily focuses on the dynamic interplay between technological innovations, policy regulations,
social practices, and environmental constraints (Goulas, 2025). This transition evolves through
interconnected levels (a multi-level perspective) that encompass the macro-level of networks and

organisations, as well as the micro-level of innovative practices and technologies (Geels, 2002).

Agri-food systems are characterised by complex socio-economic interactions, where
established production and consumption practices clash with innovative and sustainable alternatives
developed at the local and regional level (Goulas, 2025). Promoting sustainable transitions requires
an understanding of the mechanisms that drive the tension and diffusion of these innovations. This
theoretical framework incorporates interdisciplinary approaches that combine sociological,
environmental, and technological sciences, offering an understanding of the complexities that lead to

sustainable models of food production and consumption (Papanikolaou et al, 2025).

Food security, environmental protection, and economic prosperity are directly linked to
sustainability in agri-food systems, which are an urgent and complex challenge in today's world
(Karelakis et al, 2024). The modern world faces numerous challenges, including the depletion of
natural resources, climate change, social inequalities, and environmental pollution. These challenges
underscore the necessity for profound transitions toward sustainable production and consumption
models in the agri-food sector (Elsner et al., 2023; Lamine & Marsden, 2023). Many efforts have been
made in recent years. However, numerous studies indicate that current practices are insufficient to
ensure long-term sustainability, particularly those systemic innovations that incorporate social,

technological, and political changes (Gianni & Gotzamani, 2023).

Previous bibliometric studies have shown that the field of sustainable agri-food systems is
evolving rapidly, with a significant emphasis on integrating ecological and socio-economic
dimensions (Diaconeasa et al, 2024). Despite the numerous studies conducted and the substantial
amount of knowledge produced, there remains a clear need for a more comprehensive
understanding of the key thematic trends and academic networks that shape this knowledge.
Specifically, bibliometric research techniques such as co-occurrence analysis and citation analysis
enable the quantitative mapping of the literature, highlighting the most influential publications,

leading researchers, and critical research fields (Tsotsas et al., 2025).

The challenges facing the agriculture and food systems sector are not only technical and
economic, but also include social and cultural dimensions that make transitions complex and multi-
layered (Garane & Manou,2025). Exploring international research trends can contribute to both
advancing theoretical knowledge and supporting evidence-based policy design. Furthermore, it
helps to answer critical questions about what the key elements are that promote or inhibit a

sustainable transition.
Research Aim and Research Questions

Based on the above, the primary objective of the research is to identify the key thematic areas
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frequently associated with sustainability in the agri-food economy and to highlight the most influential
scientific works that have shaped the field, revealing scientific trends and dominant theoretical
approaches. This can be achieved through the bibliometric analysis employed in this study, as well as
the techniques of co-occurrence analysis and citation analysis. Co-occurrence analysis was employed
to map the thematic areas that exhibit the most closely related concepts, and citation analysis was

utilised to identify the top publications, authors, and research trends.
The research questions that arise and are addressed in this study are as follows:

a) What are the dominant thematic groups that frequently appear together in the literature on

sustainability in the agri-food economy?

b) Which publications and research projects have the greatest influence on the development of

knowledge and the transition to sustainability in agri-food systems?

c)How are the main thematic areas linked to influential works, and what are the prominent trends
in the scientific literature?

These approaches provide a robust and focused analysis of the literature, aiming to offer a clear
scientific picture that supports further research and strengthens decision-making in the field of agri-

food system sustainability.
Research Results

This study is a bibliometric analysis of 519 scientific documents extracted from the Scopus
database. The search was conducted using the keywords "Sustainability transitions" and "agriculture
and food systems," which were found in the titles, abstracts, and keywords of the documents. The data
were exported to a CSV file and analysed using VOSviewer software, employing the bibliometric
techniques of co-occurrence analysis and citation analysis. The study period spans the years 2020-

2025, and only articles written in English were included in the data analysis.

The bibliometric analysis reveals that the dominant thematic groups in international research on
sustainability in the agri-food economy primarily focus on the concepts of sustainability, sustainability
transitions, and agriculture, which exhibit the highest frequency and interconnections (see Figure 1).
Particular importance is also attached to topics such as agroecology, food security, and food systems,
which are linked to both the productive dimension and issues of resilience and food security. At the
same time, climate change and the circular economy are axes directly related to the challenges and
adaptation to sustainability. The concepts of sustainable agriculture, precision agriculture, innovation,
and urban agriculture highlight technological and social innovations in agriculture. Ultimately, the
multi-level perspective and environmental sustainability enhance the research field by incorporating
systemic and environmental approaches. The results show that the most frequently co-occurring terms
link sustainability, agriculture, and food security with innovation and sustainable development,

composing an interdisciplinary and multi-thematic research framework.

Based on the results of the bibliometric analysis presented in the figures above, the publications
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with the most significant influence on knowledge and the transition to sustainability in agri-food
systems are those that receive the highest number of citations. Notable examples include the work of
Mondejar (2021), with 616 citations; Wezel (2020), with 578; Klerkx (2020b), with 465; as well as
Rumpel (2020), with 265, and Shah (2021), with 260 citations. Additionally, the work of Herrero (2021),
Mottet (2020), Borsellino (2020), and Mana (2024) has a significant impact. These publications form
the core of scientific influence in the field, as they are recognised in the international literature as key

references for the study of transitions and sustainability in agriculture and agri-food systems.

The main thematic areas, as highlighted in the network graph, are directly linked to influential
scientific projects, as the central publications concern concepts such as sustainability, agroecology,
agriculture, food security, and sustainability transitions. High-impact works, such as those by Mondejar
(2021), Wezel (2020), Klerkx (2020b), Rumpel (2020), and Herrero (2021), examine in depth the
interconnection between issues such as environmental sustainability, climate change, innovations,

and new forms of agricultural systems.

The scientific trend that stands out is a systemic approach to sustainability, where studies link
technological and socio-ecological changes to sustainable agricultural and agri-food systems
practices. At the same time, trends around climate change, food security, agroecology, and precision
agriculture highlight the multidisciplinary and interdisciplinary nature of the literature. The links
between these themes and the most widely discussed projects determine contemporary priorities

and scientific interest in the transition to sustainability in the agri-food sector.
Figure 1

Network visualisation of key thematic correlations in the literature on sustainability in agri-food systems
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Conclusions

The findings of this research demonstrate that the field of sustainability in the agri-food economy

is characterised by a high degree of interdisciplinarity and strong connectivity between central
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concepts, including sustainability, agriculture, and food security. The bibliometric analysis, combining
co-occurrence analysis and citation analysis, revealed not only the main thematic groups — such as
agroecology, climate change, innovation, and systemic approaches—but also highlighted the key
scientific works that shape the development and priorities of the field. Influential publications by
Mondejar, Wezel, Klerkx, Rumpel, and Herrero form the scientific foundation for current and future
research. The dynamic interconnection of these works with emerging topics confirms the ongoing
diversification and maturation of the field. Overall, these results highlight both the progress and
fragmentation of the international scientific community, underscoring the need for integrated
research programs and multisectoral collaboration to effectively support sustainable transitions in

agri-food systems and inform evidence-based decision-making at the policy and practice levels.
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The convergence of employment tax systems and
cybersecurity vulnerabilities poses significant challenges during the annual
tax season, when digital transactions and sensitive data exchanges reach
their peak. This paper examines the growing threats of cyberattacks
targeting employment tax processes, with a focus on phishing schemes,
ransomware, identity theft, and payroll data breaches. As governments and
organisations increasingly adopt e-filing and cloud-based payroll systems,
cybercriminals exploit weak authentication protocols and human error to
gain unauthorised access to taxpayer information. The study explores how
the complexity of employment tax compliance amplifies risk exposure,
particularly in small and medium-sized enterprises with limited
cybersecurity infrastructure. Using recent data and case studies, the
research highlights how fraudulent tax filings and employer impersonation
have become prevalent attack vectors. Moreover, it evaluates the role of
artificial intelligence and machine learning in detecting anomalies within
digital tax filings and enhancing preventive controls. The findings
underscore the need for a multi-layered security strategy, combining
employee awareness, regulatory compliance, and advanced encryption, to
mitigate cyber threats during tax season. The paper concludes by
emphasising the importance of continuous monitoring, cross-sector
collaboration, and integrating cybersecurity frameworks into tax
administration systems to ensure data integrity, taxpayer confidence, and a
sustainable digital transformation.

Employment tax, cybersecurity risks, tax season threats,
phishing and ransomware, data protection, digital tax compliance, payroll
security.
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Introduction

The modern tax ecosystem has undergone a remarkable digital transformation over the past decade, shifting
from paper-based systems to automated, cloud-integrated, and e-filing platforms. While this transition has
streamlined administrative processes and improved efficiency for both employers and tax authorities, it has also
introduced new vulnerabilities that cybercriminals are eager to exploit. Employment tax systems, which handle vast
amounts of personal, financial, and corporate data, are desirable targets during the tax season—a period marked
by high transaction volumes and intense data exchanges. Cyber threats during this time not only jeopardise the
integrity of tax systems but also undermine public trust in digital governance. The convergence of employment tax
processes with digital payment systems and online payroll management has expanded the attack surface, making
cybersecurity a critical pillar of fiscal resilience in the digital economy. In recent years, tax agencies and employers
have reported a surge in sophisticated cyberattacks targeting weaknesses in digital infrastructures, employee
awareness, and third-party service providers. Phishing campaigns, business email compromise (BEC) attacks, and
malware infections have become increasingly targeted and deceptive, often mimicking official tax communications
or payroll notifications. These attacks frequently result in the theft of employee identification numbers, bank details,
and login credentials, which can later be used for fraudulent refund claims or identity theft. The interconnection of
multiple stakeholder groups, including taxpayers, employers, accountants, and governmental databases, creates a
complex web of potential vulnerabilities where a single breach can trigger widespread consequences.

Furthermore, the digitisation of employment tax processes has accelerated the use of third-party software,
outsourcing firms, and cloud-hosted payroll solutions, each introducing its own cybersecurity challenges. Smaller
organisations, often lacking robust IT governance and security protocols, remain particularly exposed. The
combination of tight tax submission deadlines, staff workload pressures, and an influx of digital communications
during the tax season increases the likelihood of human error and system misconfigurations. Consequently, the
employment tax environment represents a high-risk domain where technological convenience must be balanced

with security vigilance.

Another critical issue lies in the human factor. Despite technological advancements, employee negligence
or lack of cybersecurity awareness remains one of the most common causes of data breaches in the tax domain. In
many organisations, cybersecurity training is still viewed as a compliance checkbox rather than a continuous cultural
practice. This gap in human preparedness provides cybercriminals with an entry point that technical safeguards
alone cannot fully close. The challenge, therefore, extends beyond technology—it requires a comprehensive shift
toward a proactive cybersecurity culture that emphasises accountability, continuous monitoring, and adaptive
learning. Finally, the economic and reputational consequences of cybersecurity breaches in employment tax
systems are severe and far-reaching. A single incident can result in substantial financial losses, penalties for data
non-compliance, and erosion of stakeholder trust. For government agencies, breaches can compromise public
confidence in digital tax systems, slowing down digital transformation initiatives. For private organisations, the
exposure of payroll or tax data can lead to identity theft, fraudulent filings, and long-term reputational damage.
The cumulative effect is a growing recognition that cybersecurity is now a strategic component of tax governance
rather than an auxiliary IT function. Addressing these challenges demands not only advanced technological tools
but also collaborative frameworks between public institutions, private enterprises, and cybersecurity experts. The
following sections of this paper delve deeper into the literature, methodology, and empirical insights that illuminate

how the intersection of employment tax administration and cybersecurity can be fortified against the evolving
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threats of the digital tax era.
Literature Review

The tax-season threat landscape is well-documented across both practitioner and academic sources:
seasonal spikes in phishing, business email compromise (BEC), and refund-fraud schemes recur each filing cycle
as attackers exploit predictable timing, high volumes of communication, and distracted personnel. Industry threat
reports and vendor research emphasise that threat actors tailor lures to tax- and payroll-themed messages,
impersonating tax authorities, payroll providers, or HR to harvest credentials or deliver malware during peak filing
windows. Empirical incident summaries and government advisories corroborate that these campaigns are not only
more frequent around deadlines but also increasingly sophisticated in social engineering and supply-chain

impersonation.

A second theme in the literature highlights the particular vulnerability of payroll and employer-held tax data.
Studies of tax-identity theft, W-2 and SSN data loss incidents, and high-profile breaches show payroll repositories
are a high-value target because stolen employee identifiers and salary details enable fraudulent refund claims,
account takeovers, and targeted social engineering. Government guidance and IRS reports emphasise the
importance of rapid reporting and coordination when employer tax data is compromised, highlighting how payroll
breaches can lead to tax-system fraud if detection and response are delayed. Research on employer liability and
hybrid-work exposures also highlights how remote endpoints and outsourced payroll services increase the attack
surface.

Third, the literature examines attack vectors and systemic enablers: weak authentication, legacy interfaces
(e.g., "Get Transcript” style flows), insecure third-party integrations, and lax vendor security practices. Analyses of
past IRS and tax administration incidents reveal that attackers frequently combine externally acquired PIl from
breaches or dark-web markets with credential-stuffing and multi-step exploitation of tax portals. The role of third-
party payroll processors and cloud-hosted HR systems is emphasised, as both convenience and a concentration
risk—centralised platforms mean that a single compromise can expose many employers and employees.

A growing body of research evaluates detection and mitigation technologies—such as machine learning,
anomaly detection, and cross-agency data sharing—to identify suspicious return patterns, unusual refund routing,
and fraudulent filings. Recent academic and technical studies demonstrate promising ML applications for tax-fraud
screening and transaction anomaly detection. At the same time, practitioner reports highlight the value of feedback
loops and shared data (e.g., TFACT) between tax authorities and their partners to improve detection. However, the
literature also notes practical constraints: labelled audit data is scarce, privacy/regulatory limits constrain data

sharing, and false positives can erode taxpayer service if not carefully tuned.

Finally, human factors, governance, and regulatory responses are recurrent topics: many papers argue that
technical controls alone are insufficient without sustained employee training, vendor governance, incident
playbooks, and regulatory alignment across jurisdictions. Comparative analyses point to uneven international
standards (e.g., GDPR vs. other regimes) that complicate multinational payroll security. Policy briefs and legal
scholarship recommend organisational accountability for payroll data protection, mandatory breach notification,
and cross-sector collaboration through public-private partnerships that combine threat intelligence, rapid
reporting, and coordinated mitigation during tax season. The reviewed literature, therefore, converges on a multi-
layered strategy combining people, process, and technology as the most defensible posture.
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Methodology and Methods

This study employs a mixed-methods research design that integrates both quantitative and qualitative
approaches to examine the intersection of employment tax systems and cybersecurity risks during the tax season.
The rationale behind using a mixed approach lies in capturing both the measurable frequency and impact of cyber
incidents, as well as the contextual and organisational factors influencing digital tax security. The methodology is
designed to provide a holistic understanding of how cyber threats evolve, how organisations respond, and which

preventive mechanisms prove most effective within employment tax systems.
Research Design and Framework

The study follows an exploratory descriptive framework divided into three phases: (1) data collection and risk
classification, (2) quantitative analysis of cyber incidents and tax-related breaches, and (3) qualitative interpretation

through expert interviews and thematic mapping.
Figure 1

Exploratory Descriptive Framework for Cyber Incidents and Tax-Related Breaches

Phase 1: Data Collection &
& Risk Classification

Cyber Incident Data, Tax-Relatied Breaches,
Breaches, Dark Web Forums

Al-Driven
Cyber-Tax Risk
Analysis
Phase 3: Qualittive [I Phase 2: Quantitative
Qualitive % ol Analysis
Interperation i Incident Frequency, Financial Impact,
Expert Interviews, Impact, Trend Analysis

Themaic Mapping,
Root Cause Analysis

= Risk Insights &
Mitigation Strategies

The overanching framework visualizaz thiérresea?crrstages from data ‘
sourcing (Phase 1) (Phase 2) to qualitative synthesis 3), culmatiing in
actroble risk insights.

The overarching framework is illustrated in Table 1 below, which visualises the flow of research stages from

data sourcing to analysis and synthesis.
Table 1

Visualises the flow of research stages from data sourcing to analysis and synthesis

Phase Objective Methods Applied Output

Phase 1: Data Gather historical and real-time = Secondary data from government @ Dataset of 230 verified

Collection data on employment tax databases (IRS, HMRC, OECD), threat cyber incidents (2018-
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cybersecurity incidents intelligence reports, cybersecurity firm = 2024)
archives

Phase 2: |dentify frequency, pattern, Statistical analysis using Python (pandas, | Statistical models and
Quantitative and impact of cyber threats matplotlib), trend modeling, frequency ' trend graphs showing
Analysis distribution incident escalation

Phase 3: Interpret underlying causes, Semi-structured interviews with 15 tax = Thematic mapping and
Qualitative strategies, and perceptions officials, cybersecurity experts, and  comparative

Analysis payroll managers interpretation

Data Sources and Sampling

The quantitative dataset includes reports of phishing, ransomware, and payroll data breaches compiled from
international tax authorities, cybersecurity centres (e.g., CERTs), and independent threat databases. Incidents were
selected based on three inclusion criteria: (a) direct relevance to employment or payroll tax processes, (b) verifiable
financial or data loss impact, and (c) documentation within 2018-2024. The qualitative dataset was developed
through purposive sampling of experts from government agencies, accounting firms, and corporate IT
departments, ensuring representation across different regions and organisational scales.

Data Analysis Techniques

Quantitative data were processed using statistical and visual analytics. The frequency and intensity of cyber
incidents were mapped across years, using time-series visualisation to identify cyclical peaks during tax season.
Correlation matrices were employed to assess the relationship between cybersecurity spending and incident
frequency. Regression models were then used to predict risk probabilities for the upcoming tax seasons. An
example visualisation is shown below.

Figure 2
Visualisation of Incident Frequency Over Time (2018-2024)

100+
=e— |ncident Frequency

60

40

Number of Reported Incidents

2018 2019 2020 2021 2022 2023 2024
Year

For the qualitative component, thematic analysis was performed using NVivo software. The interviews were

coded under three principal themes: threat awareness and human factors, technology adoption and vulnerability,
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and regulatory response mechanisms. Sub-themes included training efficacy, vendor risk management, and
incident reporting frameworks. The results were consolidated in:

Table 2

Presents a synthesis of recurring themes from participant responses

Theme Sub-Theme Key Insights from Respondents
Human Factors Employee awareness and phishing | 78% of experts emphasized that untrained employees are the
susceptibility first line of vulnerability during tax season.
Technological Outdated payroll software, cloud | 64% noted that legacy systems and poor patch management
Weaknesses misconfigurations are primary causes of breaches.
Regulatory Measures | Compliance and reporting gaps Respondents agreed on inconsistent enforcement of
cybersecurity standards across jurisdictions.

Validation and Reliability Measures

To ensure validity, data triangulation was implemented by comparing official reports with industry threat
intelligence. The reliability of the quantitative findings was tested through cross-validation of data sources and re-
analysis of a random subset of incidents. Expert interviews were anonymised and transcribed verbatim to maintain
authenticity. The analytical procedures followed established cybersecurity research protocols, ensuring

consistency and reproducibility of the results.
Ethical Considerations

Given the sensitivity of cybersecurity and tax-related data, the study adhered to strict ethical guidelines. All
organisational names and identifiers were anonymised, and informed consent was obtained from all participants
in the interviews. Data storage complied with the General Data Protection Regulation (GDPR) and ISO/IEC 27001
information security standards. This integrated methodological structure not only quantifies the scale of
cybersecurity risks during tax seasons but also contextualises them within organisational practices, regulatory
environments, and technological infrastructures. The combination of empirical data and expert insight provides a
robust foundation for interpreting trends, identifying weaknesses, and proposing strategic interventions to

strengthen employment tax cybersecurity resilience.
Results and Discussion

The findings of this study reveal a clear and escalating trend in cybersecurity incidents targeting employment
tax systems, particularly concentrated around the first fiscal quarter—when tax filings, payroll reconciliations, and
compliance reporting peak. Analysis of 230 documented incidents between 2018 and 2024 demonstrates both
quantitative growth in attack frequency and qualitative sophistication in threat vectors. The results highlight not
only technological vulnerabilities but also persistent human and regulatory weaknesses that exacerbate exposure

during tax season.
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Quantitative Results: Growth and Nature of Cyber Threats
Figure 3

Conceptual Model of Employment Tax Cyber Risk Ecosystem
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Over the observed period, cyber incidents linked to employment tax systems increased from 42 cases in
2018 to 96 cases in 2024, representing an overall 128% rise. The data reveal a consistent pattern: cyberattacks

surge between January and April, coinciding with the global tax filing season.

o Phishing and email compromise constituted approximately 47% of total cases.
o Ransomware attacks accounted for 31%, often targeting payroll systems and HR databases.
. Data breaches involving employee identifiers (e.g., SSNs, TINs) represented 22% of cases.

Table 3

Cyber Incidents in Employment Tax Systems (2018-2024)

Year | Total Incidents | Phishing/BEC (%) | Ransomware (%) | Data Breach (%)
2018 | 42 43 29 28
2019 | 55 46 30 24
2020 | 63 48 32 20
2021 | 72 45 33 22
2022 | 81 47 31 22
2023 | 89 48 32 20
2024 | 96 49 31 20

These results confirm that phishing and social engineering attacks remain dominant vectors, exploiting
human factors such as email urgency and poor verification practices. The rise in ransomware incidents aligns with
the increased adoption of cloud payroll systems, which, while convenient, create centralised points of failure when

inadequately secured.

Qualitative Insights: Organisational and Human Factors
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Figure 4

Primary Entry Points of Cyber Threats in Employment Tax Systems)
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Interview analysis revealed that employee awareness gaps remain the most cited risk factor, with 78% of
experts reporting at least one incident tied to internal negligence. Misconfigured cloud environments were the
second most prevalent vulnerability, indicating insufficient monitoring or poor compliance with third-party vendors.
Respondents emphasised that “speed pressure during tax season leads to careless data verification and rushed
approvals,” which attackers exploit through timing-based social engineering. Another emerging theme involves
the risks associated with third-party payroll and accounting services. Organisations outsourcing payroll
management are particularly exposed because they depend on vendors’' cybersecurity standards. Several
respondents noted that “a vendor's security breach can expose multiple clients simultaneously, amplifying financial
and reputational damage.” This observation highlights the importance of shared responsibility frameworks and

security compliance audits between employers and service providers.
Comparative Trend Analysis and Visualisation

Figure 5

Comparative Analysis of Employment Tax Cyber Losses by Region (JPG)
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Between 2020 and 2024, the U.S. and Western Europe accounted for over 68% of reported losses, mainly
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due to their widespread use of digital tax filing systems and high-value payroll data repositories. Meanwhile,
emerging economies in Asia and Africa reported fewer incidents, though this may reflect underreporting rather

than lower risk exposure.
Table 4

Estimated Financial Impact of Cyber Incidents (2020-2024)

Region Average Annual Loss (USD millions) | Primary Attack Vector Common Victims

North America | 195 Phishing and Payroll Hijacking | Medium & large enterprises
Europe 162 Ransomware Accounting firms, public entities
Asia-Pacific 103 Insider Data Theft SMEs and startups

Latin America 78 Business Email Compromise Contractors, freelancers

The data suggest that countries with digital-first tax ecosystems face higher losses, confirming that

modernisation without parallel cybersecurity enhancement magnifies risk exposure.
Discussion: Interpreting the Patterns

The discussion of these findings situates the observed data within the broader landscape of cybersecurity
and taxation. The continuous escalation of cyber threats during tax season reflects the predictability of filing cycles,
which adversaries exploit to increase success rates. The tax environment's dependence on time-sensitive
communication and document submission inherently fosters vulnerability. The results reaffirm that human error
remains the weakest link despite increased investment in cybersecurity tools. Even with multi-factor authentication
and encryption technologies, phishing continues to evade controls by exploiting trust and urgency. This highlights
the critical importance of continuous awareness programs, simulated attack training, and behavioural monitoring
within tax-related workflows. From a systems perspective, ransomware and data exfiltration attacks highlight the
risks associated with legacy software and third-party dependencies. Organisations using outdated payroll
management systems are significantly more prone to compromise, especially when patches and encryption
protocols are neglected. Conversely, organisations implementing Al-based anomaly detection reported fewer
successful breaches, demonstrating that predictive threat modelling and real-time monitoring significantly enhance
their resilience. When extending trend projections using historical data, the predictive model suggests that by
2026, the number of employment tax-related cyber incidents could surpass 120 per year globally, assuming current

growth rates persist (approx. 8-10% annually).
Conclusion

The study highlights the growing intersection between employment tax systems and cybersecurity
vulnerabilities, emphasising how digital transformation, while enhancing efficiency, has simultaneously exposed
organisations to evolving cyber threats. The results demonstrate that during tax season, when data flow and
processing activities peak, the likelihood of cyberattacks increases due to heightened digital traffic, increased
employee stress, and time-sensitive operations. Between 2018 and 2024, cyber incidents targeting employment
tax infrastructures increased by over 120%, with phishing, ransomware, and payroll data breaches being the most
prevalent attack types. This upward trend confirms that both public and private sectors remain underprepared for

the scale and sophistication of cyber threats affecting fiscal operations. A critical insight emerging from this research
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is that human factors remain the weakest link in tax-related cybersecurity. Despite advancements in multi-factor
authentication, encryption, and machine learning-based monitoring tools, a large proportion of successful attacks
still exploit employee negligence, misconfigured systems, and the absence of continuous awareness training.
Similarly, dependence on third-party payroll and accounting providers adds another dimension of vulnerability, as

breaches in external systems can propagate across multiple employers.

Thus, cybersecurity within employment tax systems can no longer be viewed as an isolated IT function; it
must be an integral component of strategic tax governance and organisational risk management. The study also
reveals a widening gap between the pace of technological adoption and the level of regulatory compliance
maturity. Regions with advanced digital tax infrastructures, such as North America and Europe, experience the
highest financial losses due to their extensive reliance on e-filing and cloud-based payroll management. This
underlines the urgent need for harmonised international cybersecurity standards for tax-related data protection.
Governments must encourage inter-agency collaboration, establish clear incident reporting protocols, and enforce
compliance through regular audits and the sharing of cross-sector data.

Looking ahead, the findings suggest that sustainable cybersecurity resilience in employment tax systems
depends on three key pillars: technological readiness, regulatory coherence, and human awareness. Advanced
analytics, artificial intelligence, and real-time threat detection will play pivotal roles in identifying anomalies before
they escalate into systemic breaches. However, these tools must operate within a broader ecosystem of well-
informed users, secure digital infrastructures, and coordinated policy frameworks. In conclusion, the relationship
between cybersecurity and employment taxation reflects a broader challenge in the digital era, the ongoing contest
between technological progress and criminal innovation. To maintain the integrity of fiscal data and taxpayer
confidence, organisations must evolve from reactive defence mechanisms to proactive, intelligence-driven
cybersecurity ecosystems. Only through a unified commitment to vigilance, education, and innovation can the
threats of tax season be mitigated and the foundations of a secure and transparent digital tax infrastructure be
established.
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Accounting and financial reporting transparency in central
banks helps to promote and sustain a culture of accountability, ensure
financial soundness, and inspire public confidence. This study has
utilised contemporary literature conducted between 2000 and 2023
from multiple academic and institutional sources, including Econlit,
JSTOR, NBER, and Business Source Complete. Defined inclusion-
exclusion criteria structured the search to retrieve peer- reviewed
articles, working papers, and institutional reports discussing
transparency practices in central banking that were synthesized
thematically to evolve an understanding of the stringency or otherwise
of various transparency frameworks adopted by central banks globally
— for example, increased financial disclosures by the Federal Reserve;
integrated reporting initiatives by the European Central Bank; policy
transparency guidelines under the Bank of Japan. Empirical results
suggest that transparency reduces interest rate volatility, enhances
market confidence, and decreases the likelihood of financial crises.
However, challenges relating to technical complexity, confidentiality
issues, and political interference hinder the effective implementation of
transparency. Key areas for future research are also highlighted in this
article to examine the effects that technological innovation,
globalisation, and evolving regulatory frameworks have on central bank
transparency.
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Introduction

Central banks are considered consequential players in the global financial system, playing a crucial
role in maintaining economic stability and public confidence through effective monetary policy and
financial discipline. The concept of transparency in accounting and financial reporting has been
significantly embraced over recent decades (1). The wave of increased transparency was triggered by
financial meltdowns, changing regulatory environments, and mounting pressure from stakeholders for

more responsibility and disclosure regarding financial dealings (2).

Transparency is not merely a requirement of bureaucratic processes, but rather an essential
element that instils credibility and makes central banks' operations effective. For example, through
transparent accounting and financial reporting practices, central banks can enhance their decision-
making, thereby fostering confidence among investors, policymakers, and the general public (3). This, in
turn, requires the effective implementation of monetary policies to achieve higher-level macroeconomic
objectives, such as price stability and sustainable economic growth. Transparency brings accountability
(4). Central banks are independent in their operation but finally accountable to the public and other
stakeholders. Through transparent financial reporting, all these parties have room to assess the activities
and performance of central banks so that they are assured that central banks operate according to the
interest of the public as well as within regulatory frameworks; this is important because of the massive
control over domestic as well as global economies exercised by central banks (5). When central banks
provide clear, accurate, and timely data, they help alleviate market doubts and reduce the risk of a
financial crisis. Market players can make informed choices when there are transparent reporting habits,

thus contributing to more stable and resilient financial systems (6).

The evolution of transparency practices at central banks is a story that goes back to major financial
shocks and regulatory overhauls. The early 1990s marked a period when market deregulation and the
growing complexity in financial instruments underscored the need for greater transparency to navigate
the changing financial landscape effectively. A significantinflexion pointin this evolution came with the 2007-
2008 global financial crisis. That crisis laid bare the weaknesses of existing systems related to
transparency and accountability, leaving no doubt about the inadequate levels of both (7). This saw a
renewed push globally towards much more stringent standards for reporting and broader international
frameworks, such as International Financial Reporting Standards, aimed at harmonising accounting

standards and improving the quality and comparability of financial information across borders (8).

Central banking transparency covers several key dimensions that enhance the effectiveness and
integrity of overall financial reporting practices. It includes the disclosure of complete and accurate
information on balance sheets, income statements, and cash flow statements. Central banks shall ensure

that their financial reports conform to internationally recognised accounting standards.

Standards and provide an accurate and fair view of the institution's financial position and
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performance. Monetary policy transparency refers to the clarity and comprehensiveness of information

relating to decisions on monetary policies (9).

Central banks should clearly communicate their policy objectives, decision-making processes, and
the rationale behind policy actions. This comes through the publication of statements on policy and
minutes of meetings regarding licenses as well as regular press conferences to explain their stance(and
action) on policies (10). The concept of operational transparency refers to the disclosure of information
related to the operational activities of central banks, including risk management practices, internal
controls, and governance structures (11). Central banks should publish in detail their organisational
framework, decision-making process, and mechanisms for ensuring accountability and integrity.
Communication and outreach stress the role that effective communication has in enhancing transparency
(12). Central banks must undertake efforts to reach a broad set of stakeholders — policymakers, market
participants, and the wider public — to ensure their transparency efforts are understood and appreciated
(13).

Greater transparency automatically increases the challenges, as well as the criticisms, that central
banks face, which are discussed here. The complexity and highly technical nature of central banking
reduce the effectiveness of transparency, making it difficult for the public to appreciate any efforts
towards greater transparency (14). Central banks hold a great deal of sensitive information. In fact, most of
their activities as supervisors and regulators in the financial system involve sensitive information.
Revealing how transparent an institution is without delving into details about how important confidential
information is safeguarded does not win credibility points (15). Nonetheless, independent, every central
bank is subject to some political influence wherever there isn't an adequate institutional framework to
protect the independence of a central bank (16). The practice of complete transparency requires
substantial resources, including financial, technical, and institutional capacity. Just like any other
government institution in a developing country that suffers from inadequate resources to fully adopt best

practices on transparency, the Central Bank is no exception (17).

The article reviews the current level of transparency in accounting and financial reporting among
central banks’ practices today. The evaluation is based on a synthesis of relevant literature discussing the
theoretical underpinnings, evolution, major dimensions — namely, disclosure and practice — challenges,
and criticisms. To this end, the review structurally starts with an assessment of transparency from
economic, financial, and political science perspectives. Thus, this section will define the concept of
transparency; indicate its value; and offer insights into how it can channel accountability as well as
stability in finance. This will be followed by a discussion tracing the historical development of

transparency practices in central banks, wherein significant events have shaped the current landscape.
Methods and Materials

A structured search strategy has led to a thorough and organised review of the literature regarding
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transparency in accounting and financial reporting, particularly from central banks. The study drew from
a broad spectrum of electronic databases, suchincluding economicand financial databases like as Econlit,
JSTOR, and working papers from the National Bureau of Economic Research (NBER). Business and
accounting databases included Business Source Complete, ABI/INFORM, and ScienceDirect. General
academic databases used to ensure inclusiveness of relevant studies comprised Scopus, Web of Science,
and Google Scholar (18).

The search keywords and controlled vocabulary were combined to maximise the retrieval of
pertinent articles. Among the principal search words used, a list would include "transparency in central

banking," "accounting practices in central banks," "financial reporting standards for central banks,"

"monetary policy transparency," "central bank accountability," and "financial stability and transparency."
These words are strung together with Boolean connectors AND, OR, so asto bring out fromthe databases
all relevant documents on the subject. A manual check through reference lists from major articles and
reviews was also undertaken to identify further works that might have been overlooked during computer

searching (19,20).

To keep the review tough and on point, they set explicit inclusion and exclusion rules. The inclusion
criteria covered peer-reviewed journal articles, conference papers, working papers, and reports from
known institutions. Articles written in English were selected, with a time span covering studies published
from 2000 to 2023, allowing for recent research to be included. Studies that directly discussed
transparency in accounting and financial reporting within central banks were included, whether in the

form of theoretical discussions, empirical analyses, case studies, or comparative studies (21).

It began by excluding anything that was not a scholarly article, such as editorials, commentaries,
and opinion pieces. Anything written in a language other than English was excluded, as were studies
published before the year 2000. If a study did not directly addresstransparency in central banking
was excluded from this review as well, if it referred only to commercial banks or other financial institutions
where lessons would not apply to central banks themselves (22). In extracting data from the selected
articles for this paper, an effort was made to ensure both consistency and completeness by using a
standardised data extraction form that recorded information such as author(s), year of publication,
journal or source, and type of study. It also discusses the basic theoretical framework, the methodology
used in the study, significant findings, and implications of those findings. This, therefore, helped to plan
how best to synthesise data to identify trends, patterns, and gaps inthe existing literature (23).

Synthesised data were organised into themes to create a coherent narrative about the existing
knowledge, ongoing debates, and gaps that need to be filled. Importantly, this thematic analysis helped
situate the significant impacts relating to transparency in central banking within a broader context and
served as one of the guides that flagged future research directions. Toassess quality and validity, a critical
appraisal was conducted using standardised criteria for evaluating research quality. The empirical studies

were evaluated based on the rigour of their research design, the suitability of their analytical methods,
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and the robustness of their findings; theoretical and conceptual studies were mainly evaluated in terms
of the clarity and coherence of their argumentation, the relevance of their theoretical frameworks, and

their contribution to building knowledge (24).
Results

A structured review of transparency in accounting and financial reporting at central banks resulted
in several significant findings. The results are presented in the following tables, which represent different

aspects of transparency previously discussed in the literature.
Table 1

Comparative Analysis of Transparency Frameworks in Central Banks

Central Bank Framework Key Features Adoption
Year
Bank ofJapan | Policy Transparency | Publication of policy meeting 2008
Guidelines minutes, regular inflation reports,

economic projections

Federal Reserve | Enhanced Financial Quarterly financial reports, detailed | 2010
Disclosures balance sheets, comprehensive

income statements

Bank of Financial Stability Disclosure of stress test results, risk 2013
England Reporting assessment frameworks, financial
stability reviews

European Integrated Reporting | Sustainability reporting, stakeholder | 2015
Central Bank Framework engagement initiatives,

environmental impact assessments

This table illustrates the various transparency frameworks employed by central banks, showcasing
the specific features and the timeline of their adoption. It highlights the tailored approaches adopted by

various institutions to enhance transparency in their operations.
Table 2

Quantitative Impact of Transparency on Financial Stability Metrics

Metric Measurement Impact of Transparency

Interest Rate Volatility Standard deviation of interest | Reduction in volatility by 15%
rates

Market Confidence Market confidence indices Increase in market confidence
by 20%
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Frequency decade 30%

This table quantifies the positive effects of transparency on financial stability, providing empirical
support for the benefits of enhanced transparency measures in central banking. A rigorous econometric
examination of historical financial data gathered from central bank disclosures, IMF Financial Statistics,
and the World Bank Global Financial Development Database produced the stated percentages (25).
Time-series analysis was employed in the research to compare the periods before and after the
implementation of the transparency policy. For statistical and economic calculations, all data were
processed using SPSS (version 26) and EViews (version 12). The frequency of financial crises was
calculated by counting systemic banking or currency crises in each decade. Market confidence indices
were constructed using composite measures of investor sentiment and liquidity stability. Volatility was
measured using the standard deviation of interest rates (26, 27). Descriptive statistics, variance analysis
(ANOVA), and trend analysis were among the analytical methods used to assess the extent and statistical

significance of changes following the implementation of transparency frameworks (28).
Table 3

Challenges in Implementing Transparency Measures

Challenge Description Affected Central
Banks

Technical Difficulty  in effectively communicating Federal Reserve,

Complexity complex financial information to the public Bank of Japan

Confidentiality Balancing the need for transparency with the | European Central

Constraints protection of sensitive financial information Bank, Bank of Canada

Bank of England,
Reserve Bank of India

External  political  pressures influencing

transparency initiatives

Political Interference

This table outlines the significant challenges encountered by central banks in their efforts to

enhance transparency, providing a context for understanding the barriers to effective implementation.
Table 4

Future Research Directions in Central Bank Transparency

Research Theme Methodology Expected Contributions

studies,| Insights into the role of
technology in enhancing
transparency and efficiency

Impact of Longitudinal
technological

assessments

Technological Innovations impact

Effects of Cross-country comparative Understanding ofthe
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Globalization

analyses, global financial
integration studies

challenges and opportunities
presented by globalization

Evolution

of Regulatory

Regulatory impact analyses,

Evaluation of the effectiveness

Frameworks stakeholder consultations of emerging regulatory
frameworks in promoting

transparency

This table proposes future research avenues, highlighting how different methodologies can be

utilised to explore and advance the understanding of transparency in central banking.
Discussion

The study of transparency in accounting and financial reporting at central banks reveals an incredible
landscape, shaped by factors falling under three broad dimensions: regulatory, operational, and
technological. This thus forms the basis from which this discussion will attempt to synthesise the findings
already highlighted in the results section with an even broader discourse on central bank transparency

andits attendant implications for issues related to financial stability and governance (29).

The concept of transparency emanates from the theoretical bases of accountability, credibility, and
market efficiency. The different transparency frameworks adopted underscore the commitment of the
central banks to these guiding principles (26). More clarity and comprehensiveness in financial
disclosures are ways through which central banks can reduce information asymmetry; information
asymmetry is a primary reason for market inefficiency and instability. This means that, theoretically,
transparency is not just a regulatory requirement but rather an element of strategy that can make

monetary policy more effective and build public confidence (30).

This theoretical assertion has been further supported by empirical evidence. Quantitative measures
of the impact that transparency has on financial stability—reduced volatility of interest rates, increased
confidence in the market—bring home very clearly the advantages that accrue from transparent practices.
These findings align with economic theories, which suggest that increased transparency leads to well-
informed market participants, thereby reducing uncertainty and enhancing market stability (31,32). The
transparency measures are not without practical challenges in implementation, though the benefits are
apparent. These challenges are related to technical complexity, confidentiality constraints, and political
interference. The technical complexity of central banking operations often makes it challenging to
present related financial information clearly and understandably. This is not a simple challenge, as it
requires striking a balance between providing adequate details and ensuring that the information is

understood by a broad audience, which essentially includes non-expert stakeholders (33).

Confidentiality constraints are another major challenge. Central banks handle sensitive information,
the revelation of which could pose a threat to financial stability or the privacy of individuals. Protecting

such information while fulfilling transparency requirements calls for highly developed governance
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frameworks that can reconcile these competing imperatives. The situation is further complicated by
political interference, as external pressure erodes the independence of central banks, thereby hindering

their ability to exercise transparency effectively (34).

This paper, therefore, highlights the vital role that transparency plays in central banking. Apart from
examining its theoretical underpinnings, the actual empirical benefits are also considered, along with the
practical challenges of real-life implementation. Thus, overcoming such challenges by leveraging the
benefits of transparency would make central banks more effective in achieving their mandates, improving

public confidence and enhancing the stability and resilience of the global financial system (34).
Conclusion

The exploration of transparency in accounting and financial reporting by central banks revealed
that it plays a significant role in building credibility, accountability, and financial stability. The theoretical
and empirical evidence provided above clearly demonstrates the real benefits that transparent practices
can bring about, including lowered market volatility and enhanced public confidence. The technical
challenges, confidentiality concerns, and political resistance to implementing transparency measures
entirely are significant. Overcoming these obstacles is crucial for central banks to realise the benefits of
transparency fully. With openness as a principle, combined with investment in technology and
governance systems, central banks would be better equipped to participate in driving a stable and

robust global financial system
Recommendation

Central banks, in order of priority, should first enhance robust technological infrastructures, where
systems are put in place to accommodate as much diversity as possible, thereby embracing and utilising
complex data analytics and reporting. In this regard, investing in staff training and development will
readily make transparency a part of the organisational culture. Central banks must urgently design
explicit rules on the balance between transparency and the level of confidentiality that protects sensitive
information while disclosure is mandated. Such inclusiveness can thereby further promote transparency
by involving stakeholder engagement through regular consultations and feedback mechanisms. It will
advocate for regulatory frameworks that support transparency initiatives, thereby aligning with
international best practices and standards, which will raise public confidence and ultimately lead to an

increase in financial stability.
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: We are facing a critical moment. With climate change and
environmental damage accelerating, we need a fundamental shift in
how we solve these problems; small steps won't be enough. This paper
looks at a powerful new ally in this fight: Agentic Al. Think of it as Al that
doesn't just analyse data but takes intelligent, independent action.
These systems can perceive a situation, make a decision, and carry out
a complex series of steps all on their own to meet a sustainability goal.
We delve into how these Al agents are built and show them in action -
managing complex energy grids, discovering new materials to capture
carbon, creating smarter and less wasteful supply chains, and keeping
avigilant watch on our natural world. By reviewing existing research and
real-world cases, we make the case that this technology offers a
dramatic leap in efficiency, helping us slash waste and emissions at
scale. But this power doesn't come without its own set of problems. The
massive computing power required can be an environmental burden in
itself, and we must carefully navigate issues of bias and control.
Ultimately, our research argues that the valid key to success lies in
partnership. By building a collaborative relationship between human
wisdom and Al capability, we can steer this powerful technology toward
a future that is both sustainable and resilient.
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Introduction
1.1. The Urgency of Sustainable Transformation

We're watching the projections turn into our daily news. Ice caps are vanishing. Wildfires and superstorms,
once rare catastrophes, now feel seasonal. Honestly, our current sustainability efforts aren't cutting it. They're like
bringing a bucket to put out a house fire. Tinkering around the edges with slightly better fuel efficiency or new
recycling labels doesn't measure up to the sheer scale of the collapse we're facing. The foundational systems of
our world, our food, our water, our energy, are screaming for more than a tune-up. They need a complete overhaul.
This is bigger than just saving polar bears; it's an all-hands-on-deck moment for our economies and our

communities. We're in a hole, and we need to stop digging with the same old tools.

The way we usually solve problems is too slow and too simple. We study an issue, make a plan, and then try
to execute it step by step. But the climate doesn't work that way; it's a chaotic, interconnected system. We need
solutions that can keep up, learn on the fly, and make smart moves across a global chessboard. Time is a resource
we've nearly exhausted. The chasm between what's needed and what we're actually doing keeps widening every
year. This paper starts from a simple, stark truth: business as usual is a death sentence. The leap we have to make
is so vast it demands a new kind of intelligence working with us, not just crunching numbers, but taking direct,

intelligent action.
1.2. Defining Agentic Al: From Passive Tools to Active Partners

It is fantastic to look at a mountain of data that tells you what has already happened or what might happen
next. It's a passive tool. It gives you a forecast, a spreadsheet, a warning light, but then it just stops. The hard part,
the actual doing, is still entirely up to you. Now picture an Al that doesn't just show you the storm on the radar; it
goes out and battens down the hatches. That's the leap to Agentic Al. These systems can see what's going on,

make a decision, and then physically or digitally carry out a whole plan from start to finish.

This changes everything about how we work with machines. It's the difference between having a brilliant
assistant who hands you a report on city power usage and having a full partner who, upon reading that same report,
immediately starts buying solar power, rerouting electricity, and texting customers to reduce their consumption
temporarily. The Al moves from offering advice to taking delegated responsibility. It becomes a collaborator you
trust to handle the complex, nitty-gritty work, freeing you up to think about the bigger picture. It's not just a tool
you use; it's a force you direct.

2. Literature Review
2.1. The Evolution of Al in Sustainability: A Brief History

The story of Al in sustainability isn't a sudden revolution; it's a slow-burning evolution that has accelerated
into a wildfire. In the early days, the role was decidedly humble. We're talking about the 1990s and early 2000s,
when expert systems and basic neural networks were first deployed for specific, siloed tasks. Think of a paper by
Chen et al. (2005), who used a simple rule-based system to classify land use from satellite imagery, a powerful but
static application. The 2010s brought the data deluge and the rise of machine learning, shifting the field from
descriptive analysis to prediction. Rolnick et al. (2019) famously laid the groundwork here, publishing a near-
manifesto that systematically outlined how machine learning could be a "tool for tackling climate change,"
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cataloguing applications in electricity systems, agriculture, and monitoring. This period was dominated by
forecasting models that could accurately predict energy demand and map deforestation risks.

However, an explicit limitation persisted. These systems, for all their predictive power, were sophisticated
oracles. They could tell you what was likely to happen, but they couldn't do anything about it. As Kaack et al. (2022)
critically noted, many of these Al applications were "boutique solutions," impressive in a lab but struggling with
real-world integration and scalability. The focus was on data fidelity and model accuracy, not on operational
integration or autonomous action. This historical trajectory from simple classification to advanced prediction and
now to a pressing need for execution sets the stage perfectly for the emergence of a more capable, active form of
artificial intelligence. The tools of the past were necessary, but they are no longer sufficient for the crises we face
today.

2.2. Foundational Concepts of Agentic Al and Multi-Agent Systems

To understand where we're going, we need to grasp the core ideas that make Agentic Al distinct. The
conceptual bedrock for an "agent" in Al isn't new. Russell and Norvig (2020), in their canonical textbook, have long
defined an agent as anything that can perceive its environment through sensors and act on it through actuators.
The leap from this textbook definition to modern "agentic" systems lies in the sophistication of the reasoning and
the complexity of the actions. Early intelligent agents were often simple if-then scripts. Today's Agentic Al leverages
large language models and advanced reinforcement learning, as explored by Xi et al. (2023), to reason over long-

term goals and break them down into intricate, multi-step plans.

This becomes exponentially more powerful when multiple agents work together. This is the domain of Multi-
Agent Systems (MAS), a field with deep roots. The pioneering work of Wooldridge (2009) established the principles
for how multiple computational agents can communicate, cooperate, and sometimes compete to solve problems
beyond any single agent's capability. Think of it as a digital ecosystem. For sustainability challenges, which are
inherently distributed and multifaceted, this paradigm is ideally suited. A single agent might manage a building's
HVAC system, but a MAS, as conceptualised in early smart grid research by Ramchurn et al. (2012), could
coordinate thousands of such buildings, a fleet of electric vehicles, and a portfolio of renewable generators to
balance an entire city's grid. The foundational work in MAS provides the critical "orchestration" layer that turns

individual intelligence into collective, systemic action.
2.3. Applications of Al in Environmental Management

Before the recent buzz around agentic systems, Al was already deeply embedded in environmental
science, primarily as an analytical powerhouse. In climate science, Rasp et al. (2018) demonstrated that machine
learning models could emulate complex physical climate models at a fraction of the computational cost,
accelerating crucial research. In biodiversity research, the work of Norouzzadeh et al. (2018) was a landmark,
demonstrating that CNNs could automatically identify, count, and describe animal species across millions of

camera-trap images, revolutionising wildlife monitoring.

The energy domain saw the most mature integration. Chen et al. (2019) provided a comprehensive review
of deep learning for solar forecasting, with direct impacts on grid reliability and the integration of renewables.
Meanwhile, in materials science, the pursuit of new compounds for carbon capture and batteries was
supercharged by Al. Butler et al. (2018) showed how machine learning could predict the properties of
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hypothetical molecules, guiding chemists toward the most promising candidates for synthesis. In conservation,
Wu et al. (2021) leveraged Al to analyse satellite and drone imagery to track deforestation and illegal fishing with
unprecedented speed and scale. However, a common thread through these reviews from Talari et al. (2017) on
smart grids to Maxwell et al. (2021) on conservation is that they almost universally frame Al as a decision-support

tool. The human operator remains firmly in the loop, interpreting outputs and initiating commands.
2.4. Identified Gaps: The Limitation of Static Al and the Case for Agency

The collective body of research reveals a consistent and critical gap: a chasm between insight and action.
The literature is rich with systems that diagnose problems but poor in systems that autonomously implement
solutions. As Cowls et al. (2023) argued, there is a dangerous "accountability gap" when Al provides analysis but
humans remain responsible for outcomes, often leading to slow or inconsistent responses. Furthermore, Vinuesa
et al. (2020) were optimistic about Al's potential for achieving the Sustainable Development Goals but cautioned

that many applications were fragmented and failed to address systemic, cross-domain challenges.

The limitations are stark. A static Al can flag an anomaly in energy consumption, but it cannot autonomously
dispatch a drone to inspect the faulty component. It can predict a spike in air pollution, but it cannot dynamically
reroute traffic or adjust industrial operations in real time. This reactive posture is a luxury we no longer have. The
case for agency, therefore, is built on the need for speed, scale, and systemic integration. The research by Bennett
et al. (2021) on "Al for Earth" highlighted this need, noting that future systems must move beyond monitoring to
active management and restoration. The gap is no longer about better data or more accurate models; it's about
closing the loop from perception to action. The pre-2025 landscape successfully built the analytical engine. Still, it
left the crucial task of building the steering wheel and the brakes—the agentic systems that can actually drive

change-largely unfinished.
3. The Architectural Framework of Agentic Al for Sustainability
3.1. Core Components: Perception, Learning, Reasoning, and Action

Building an Al that can act isn't about creating a single program. It's about architecting a dynamic loop, this
cognitive cycle that turns raw data into real-world impact. Think of it like a skilled gardener. First, they perceive:
they feel the soil, see the wilted leaves, and notice the weather (the data). This is the agent's input layer: a constant

stream of data from satellites, loT sensors, and market feeds, often messy and unstructured.

Next, they learn and reason. This isn't just recalling that plants need water. It's a more profound
understanding: "This plant species is drought-tolerant, but the soil moisture is 2 standard deviations below the
mean for this season, and the forecast shows no rain for 10 days. Therefore, the risk of permanent damage is high."
For the Al, this is where machine learning models and logical planners come in. The reasoning can be framed as
optimising a utility function. The agent is trying to maximise its overall success, which can be thought of as:

U=Z[R(s_t, a_t) - C(s_t, a_t)]
Where,
¢ U is the total utility.

¢ R(s_t, a_t) is the reward for taking action a in state s attime t (e.g., carbon reduced, energy saved).
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e C(s_t, a_t) is the cost of that action (e.g., computational resources, financial cost, energy spent).

Finally, the gardener takes action—they water the plant. The Al does the same, sending a command to an
innovative irrigation valve. This action changes the environment, leading to new perceptions, and the loop
continues. This isn't a one-way street; it's a continuous feedback cycle where every action informs the next

perception, creating a learning system that adapts over time.
3.2. Multi-Agent Systems for Complex, Distributed Environmental Challenges

No single agent, no matter how smart, can manage a forest, a city's power grid, or a global supply chain. The
problem is too big, too spread out. This is where the concept of a multi-agent system (MAS) comes in; it's like
building a digital ecosystem or a team of specialised experts. Instead of one "god" Al, you have many smaller Als,

each with a specific role, collaborating and sometimes competing to solve a larger problem.
Imagine a smart city energy grid. You would have:

e A Grid Balancer Agent whose goal is to keep supply and demand in perfect equilibrium.

e Thousands of Home Agent instances, each managing a household's solar panels, battery, and appliance
usage.

e A Fleet Agent manages the charging schedules for a group of electric buses.

These agents don't just do their own thing. They communicate. A Home Agent might "bid" its excess solar
energy to the Grid Balancer Agent. The Fleet Agent might negotiate with the Grid Balancer to schedule charging
when renewable energy is most abundant. This creates a resilient, adaptive system. The breakdown of a single
agent doesn't crash the whole network, and the system can find emergent, optimised solutions that a single central
controller could never compute. It mirrors the natural world; a forest doesn't have a central manager—it thrives

through the complex interactions of countless individual organisms.
Table 1

Agent Roles in a Smart Grid Multi-Agent System

Agent Type Primary Goal Perception Sources Possible Actions
Grid Balancer Maintain grid stability Power generation data, total Adjust power flow, set energy prices,
demand forecasts activate reserves
Home Agent Minimize cost & maximize  Local weather forecast, Shift appliance timings,
self-consumption household energy use, grid price  charge/discharge battery, sell solar
signals power

Fleet Manager  Ensure vehicle readiness  Bus schedules, battery levels, grid ~ Optimize charging times and

at lowest cost price signals locations
Renewable Predict renewable energy  Satellite imagery, weather models  Issue probabilistic forecasts to the
Forecaster output Grid Balancer

3.3. Visualising the Architecture: From Sensor to Sustainable Outcome

It's one thing to describe this in words, but a picture really makes the architecture come to life. The diagram
below shows the complete flow of how a single agent, embedded in a multi-agent world, turns a simple sensor
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reading into a sustainable outcome.

You can see it's a cycle, not a straight line. The "Feedback Loop" is the learning nerve. Maybe the action
didn't have the intended effect, the price signal was too weak, or the valve was stuck. That new data flows right
back into Perception, and the agent updates its model of the world for next time. The "Knowledge Base" is its guide,
holding its core mission: "maximise water efficiency," and its constraint: "never reduce crop yield by more than 5%."
Finally, its connection to other "Agents" shows it doesn't operate in a vacuum; it's part of a larger, collaborative
system. This entire, complex architecture exists for one purpose: to translate a bit of data into a tangible step toward
a more sustainable planet.

4. Key Application Domains and Case Analyses
4.1. Optimising Renewable Energy Systems and Smart Grids

The old power grid was built for predictability. It was a one-way street, with significant, constant power
sources feeding a generally predictable demand. Renewable energy shattered that model. You can't tell the sun
when to shine or the wind when to blow. This creates a massive challenge for grid operators, who must keep supply
and demand in perfect balance every second. Agentic Al is emerging as the only tool capable of managing this
chaos. These aren't just forecasting models; they are active grid managers. An Al agent can analyse weather
patterns, real-time electricity consumption, and market prices simultaneously. It then makes autonomous decisions:
it might signal thousands of smart thermostats in homes to slightly adjust temperatures, release stored energy from
a grid-scale battery, or initiate a trade with a neighbouring power district—all in a matter of minutes. This turns the
grid from a brittle machine into a resilient, adaptive ecosystem.

The impact is staggering. A real-world pilot in Europe demonstrated a 17% reduction in grid congestion
costs and a 22% increase in local wind power utilisation, simply by letting an Al agent manage the flow. It's like
having a superhuman air traffic controller for electrons, directing power from where it's plentiful to where it's
needed most, preventing waste and blackouts. This isn't about replacing human engineers; it's about giving them
a system that can react at the speed of light to conditions that would overwhelm any human team. The graph below
illustrates the performance gap between traditional and Al-managed grid operations.

Figure 1

Grid Efficiency - Traditional vs. Al-Managed Systems

Energy System Comparison %

Renewable Utilization Congestion Costs & ‘ Outage Frequency .
Traditional: 68% Al: 90% (2 Traditional: $100 ‘ Al: $78 Traditional: 12/yea Al: 4/year
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4.2. Accelerating Sustainable Materials Science and Discovery

Finding a new material to solve an environmental problem, such as a better battery chemistry or a more
efficient carbon-capture sorbent, has traditionally been a game of chance. Chemists would rely on intuition,
conduct painstaking experiments, and the process could take decades. It's like searching for a needle in a haystack
by hand. Agentic Al is turning that search into a targeted, systematic process. These Al agents don't just run
simulations; they design and execute entire research campaigns. An agent can scan vast databases of known
chemical structures, propose a new molecule with desired properties, predict its stability, and even control robotic
lab equipment to synthesise and test it all autonomously. It learns from every failure, refining its search with each

iteration.

This dramatically compresses the innovation timeline. A notable project at a national lab used an Al agent to
discover a new class of metal-organic frameworks for carbon capture in under é weeks, a process previously
projected to take years. The agent evaluated over 100,000 potential virtual structures before guiding researchers
to the most promising candidates. This represents a fundamental shift in scientific discovery. We are no longer
limited by human speed or preconceived notions. The Al can explore paths a human researcher might never
consider, leading to truly novel solutions for our most pressing environmental problems. The following graph
shows the time saved in material discovery.

Figure 2

Time to Discovery for Novel Materials by Method

wadlitional

4.3. Enabling the Circular Economy through Intelligent Supply Chains

Our current "take-make-waste" economy is a one-way street to the landfill. The vision of a circular economy,
where waste is designed out and materials are constantly reused, has remained elusive because global supply
chains are impossibly complex. No human can track the composition, location, and potential of every discarded
product. Agentic Al can. Imagine an Al agent assigned to a fleet of returned electronic devices. It doesn't just see
"used smartphones"; it uses image recognition to assess their condition, accesses a database of component specs,
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and knows the real-time market demand for refurbished goods or harvested chips. It can then autonomously create
an optimal routing plan, sending one phone for complete refurbishment, another for parts harvesting, and a third

directly to a specialised recycler to recover rare-earth metals.

This transforms waste from a cost into a strategic resource. A major logistics company implemented a pilot
program using such an agentic system for reverse logistics. The results were a 30% reduction in warehousing costs
for returned goods and a 15% increase in revenue from resold components. The Al agent makes the circular
economy logistically feasible. It acts as a central nervous system for the material world, constantly finding the
highest-value next life for every item, keeping resources in circulation, and dramatically reducing the need for virgin

material extraction. The chart below shows the economic impact.
5. The Dual-Edged Sword: Environmental Impact and Ethical Considerations

We often get swept up in what Al can do, forgetting what it costs to run. It's not magic. These systems,
especially the complex agentic ones, have a real, physical footprint. The promise of a greener planet can't be built
by ignoring the massive server farms and energy gulpers that power the solution itself. We have to talk about the
dirt behind the digital. And it's not just an environmental weight; it's an ethical one too. When you give a machine
the leash to make its own choices, you inherit a whole new world of risks. Who is responsible when an Al tasked
with protecting a forest accidentally destroys a watershed? The path forward isn't to abandon the tech but to build
it with its own flaws and impacts squarely in mind from the very start.

5.1. The Carbon Footprint of Training and Operating Agentic Al Models

The energy demand is staggering. Think about a single agentic model that's learning to manage a national
power grid. It's not a one-time training job; it's a constant, relentless process of simulation and re-learning, running
on thousands of high-power computers day and night. One study estimated that training a single large Al model
can emit more than 284,000 kilograms of carbon dioxide—that's about five times the lifetime emissions of an
average car. Now multiply that by continuous operation. The data centres that house these brains are becoming a
significant part of global electricity demand, a hidden environmental cost that undermines their own green goals.

We can't manage what we don't measure. A simple way to frame the total impact is to see it as a balance
sheet. The core question is whether the Al's operational emissions are outweighed by the savings it creates. You

could sketch it as:
Net Environmental Impact (NEI) = (E_ai + E_infra) - E_saved

Where E_ai is the direct energy for computation, E_infra is the footprint of supporting infrastructure (cooling,
manufacturing hardware, network systems), and E_saved represents the emissions reduced by the Al's actions,
such as optimising a factory's energy use. The goal is a negative NEI. Right now, for many applications, this equation
is a scary unknown. The E_saved is hopeful, but the E_ai + E_infra is a huge, very real number.

5.2. Ethical Risks: Bias, Accountability, and Unintended Consequences

An Al is only as unbiased as the data it's fed. Imagine an agent designed to distribute disaster relief funds
after aflood. If it's trained on historical economic data scarred by systemic racism, its decisions will likely perpetuate
that same injustice, all under the cold, logical guise of an algorithm. The bias gets hardcoded into the action. This
isn't a future problem; it's happening now with simpler systems. The agentic layer adds speed and scale,
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automating discrimination faster than any human ever could. The ethical hole just gets deeper.

When an Al acts alone, who takes the fall? This is the accountability gap. If a human manager makes a bad
call, there's a chain of responsibility. If an autonomous Al shuts down a city's power grid to meet a carbon target,
causing chaos, who is liable? The programmers? The company that deployed it? The Al itself? Our legal systems
are not built for a world in which non-human agents can cause real-world harm. And then there are the unintended
consequences. An Al tasked with maximising plastic recycling rates might find it more "efficient" to illegally seize
plastic waste from neighbourhoods, to achieve its KPI through theft. It solved the problem it was given, just not in
the way we wanted.

5.3. Towards Green Al: Principles for Sustainable Al Development

We need a new design philosophy. It starts with efficiency, not just raw power. This means moving away from
the "bigger is better" mindset and building leaner models. Techniques like model pruning, which strip out
unnecessary parts of the neural network, or quantisation, which simplifies the math, can drastically cut energy use
without a significant performance hit. It's about doing more with less. We should also be smarter about when and
where we compute. Why run a massive training job in a region powered by coal? We can schedule heavy lifting for
times when solar or wind energy is plentiful on the grid.

The principles extend beyond just code. It's about a lifecycle approach. First, we must mandate Al Carbon
Accounting, making the E_ai from our equation a standard, reported metric. Second, we need Federated Learning
where possible, where the Al learns from data on your local device instead of sucking it all into a central cloud.
Third, a Precautionary Deployment principle, tests these agents in rigorous digital sandboxes to catch those
unintended consequences before they hit the real world. Finally, we must bake Right-to-Audit into their core,
ensuring we can always crack them open to see how a decision was made. This isn't just about making Al greener;
it's about making it safer, fairer, and more accountable for the world it's meant to help.

Table 2

Key principles for sustainable Al development

Principle Description

Efficiency First Prioritize leaner models using pruning and quantization to reduce energy
usage.

Smart Computation Optimize when/where training happens—prefer renewable energy
regions/times.

Al Carbon Accounting Standardize reporting of Al energy use (E_ai) as a core metric.

Federated Learning Train Al locally on user devices instead of centralized cloud data gathering.

Precautionary Deployment Test Al in controlled environments to prevent real-world harms.

Right-to-Audit Ensure transparency and traceability in Al decision-making.

6. Discussion: Pathways to Responsible Implementation

The promise of agentic Al is undeniable, a shimmering potential on the horizon. But the path from potential

to practice is rocky and unmapped. We can't just build these systems and hope for the best. We have to consciously
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design the world they operate within, building the guardrails and the partnerships that will ensure they serve our
planet, not undermine it. This isn't a technical challenge alone; it's a profoundly human one.

6.1. A Framework for Human-Al Collaboration in Sustainability

The biggest mistake would be to see this as a replacement, humans versus machines. The real power lies in
a symbiotic loop. Imagine it not as a handoff but as a constant conversation. The Al crunches the numbers, runs a
million simulations in the blink of an eye, and presents a set of optimised options: re-route this supply chain, adjust
the grid load at this precise moment, synthesise this new polymer. It operates at a scale and speed we simply

cannot.

But then the human steps in. We bring the context, the ethics, the wisdom. We ask the messy questions. Is
this the most efficient route, and will it also disrupt a vulnerable community? Does that new material, while effective,
rely on a newly scarce resource? We provide the moral compass. The Al manages the "how”; humanity must steward
the “why.” This means designing interfaces that don't just spit out answers but explain the trade-offs, making the
Al's reasoning transparent. It's about creating a partnership where the Al is the ultimate strategist and the human

is the wise governor.
6.2. Policy and Governance Recommendations for Agentic Al

Right now, the law is scrambling to catch up with Al, and agentic Al keeps moving the goalposts further. We
need new rules of the road, and fast. First, we must mandate transparency and audit trails. If an Al makes a decision
that leads to a massive energy trade or a reforestation plan, we need to be able to crack open the hood and see
why. "Black box" systems are a nonstarter for public trust and accountability.

Second, we have to tackle the resource elephant in the room. It's absurd to solve an environmental crisis with
technology that itself has a gargantuan carbon footprint. Policy must incentivise, or even require, "Green Al"
principles—using renewable energy for data centres, prioritising computationally efficient models, and baking
carbon-aware computing into the architecture.

Finally, we need international cooperation. The climate doesn't care about borders, and neither will these Al
systems. A fragmented, country-by-country approach will create loopholes and weak spots. We need a global
accord on standards for safety, ethics, and environmental impact, ensuring that a rogue agent can't be operated

from a jurisdiction with no rules.
7. Conclusion

The journey through the potential of Agentic Al reveals a landscape that is neither a guaranteed utopia nor
a dystopian trap. It is a territory of immense, tangible promise, shadowed by very real and consequential
challenges. The evidence is compelling; these aren't just theoretical tools. We see them actively rewire our energy
grids, sift through molecular possibilities at a dizzying pace, and bring a new level of intelligence to how we manage
our physical world. The potential for radical gains in efficiency and the sheer acceleration of sustainable innovation
is undeniable.

Yet the glow of this potential can't close our eyes to its inherent heat. The energy these systems consume,
the biases they might silently amplify, and the profound questions of control and accountability are not minor
footnotes. They are central to the entire endeavour. To ignore them is to risk building a solution that creates new
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problems, perhaps even greater ones, down the line.

Therefore, the ultimate takeaway isn't a simple "yes" or "no" to Agentic Al. The critical insight is that its value
is not intrinsic but derived entirely from the framework we build around it. The path forward isn't about unleashing
autonomous systems and hoping for the best; it's about deliberate, careful engineering. It's about building
governance that is as adaptive and intelligent as the technology it seeks to guide. The future we can actually reach
hinges on this partnership, a collaboration where human judgment provides the ethical compass and long-term
vision, and Agentic Al provides the scalable, relentless force for execution. Harnessing this force responsibly isn't
just a technical challenge; it is the defining socio-technical task of our generation and the key to unlocking a truly
sustainable and resilient future.
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CyuacHi AoricTMuHi Ta uMdpoBi iHGPACTPYKTYypU CTPIMKO TpaHCOOPMYOTbCA Mias BMAAMBOM
reoiHGopMaLiiHUX TEXHOAOTIM, LUTYYHOrO IHTEAEKTy Ta BMCOKMX BUMOr A0 6e3neku apaHux. Y
rno6anbHOMY MacwTabi LMPpoBi NAaTGOPMU AeAaAi HaCTILLE CMMPaOTLCA Ha FTEONPOCTOPOBY aHAAITUKY,
Wo 3abesneyye TOYHICTb MOAEAIOBAHHA TPAHCMOPTHMX MOTOKIB, ONTUMI3aLito MapLUPYTIB i iHTerpauito
PIBHOPIAHNX AXepeA AaHUX. AK MokasyloTb AOCAIAXKEHHA, BUKopucTaHHA PostGIS 3HayHO niaBuLlye

edeKTUBHICTb ONpaLoBaHHA NPOCTOPOBOT iHGOopPMaLi B AoricTudHNX cucTemax (Kaptosy, 2025).

[NapareAbHO 3 TEXHOAOTIYHUMK 3MiHaMU BIADYBaETbCA MOAEPHI3aLLIA YNPABAIHCbKNX MapaAnrM, WO
FOYHTYIOTbCA Ha COLIOAOMYHOMY Ta METOAOAOTYHOMY aHaai3i ynpaBaiHHA (Avmutpos, 2014; 2016).
QopMyBaHHA IHTEAEKTYaAbHUX CUCTEM MOTPebye He AMLLe TEXHIYHOT MacwTaboBaHOCTI, a U rAMBOKOro
PO3YMiHHA B3aEMOAII Mi>K OpraHi3auinHMMK CTPYKTYpaMu, iHCTUTYLiIHUMK HOpMaMu Ta uMbpoBUMM

npouecamu.

BakAmBOIO CKAGAOBOIO LMPPOBUX NAGTGOPM € NPaBOBI MEXaHi3MU, LLLO 3a6e3neyyioTb AOBIPY MiX
cyb'ektamu cuctemn. KoHuenuia implied-in-fact contracts € kKAOHOBOK AAA IOPUANYHOTO ODOPMAEHHS
MOBEAIHKOBUX MOAEAEN B3aEMOA|T KOPUCTyBayiB Ta NAaTGOpPM, 0CobAMBO Y chepi uMPpoBMxX cepsicis
(Savchenko & Maydanyk, 2024). ¥ noeaHaHHi 3 TEXHOAOTIYHOK APXITEKTYPOK U YNPaBAIHCbKUMU

MOAEAAMU Le GOPMYE MIAIPYHTA AAA PO3BUTKY KOMMAEKCHUX IHTEAEKTYaAbHUX CUCTEM.

Tako>K aKTyaAbHUMU € MUTaHHA 6e3neKkn Ta ynpasAiHHSA pusnkamu IT-iHdpacTpykTypu. CyvyacHi
PO3PO6KM MIAKPECAIOTE MOTPeby y BMNPOBasXKeHHI KpuntorpadidyHMx MeToaiB, WndpyBaHHA Ta
aAANTUBHUX MOAEAEN 3aXUCTY, 30KpPeMa Ha MODIAbHUX MPUCTPOAX Ta B CUCTEMaxX 30epexxeHHA AaHWNX
(Onipcbkuit Ta iH., 2025). AoaaTKOBO CTpaTeriyHy Ba*KAUBICTb CTAHOBUTL YNPaBAiHHA pu3nkamu y legacy-
CUCTEMAX, A€ ODOME)KEeHHA apXiTeKTypu MNOEAHYIOTbCA 3 BWCOKWMMU EKCMAyaTauilHUMU BUMOTramu
(Shevchuk, 2025).

MeTta AO0CAiAXKEeHHA

MeTolo AOCAIAKEHHA € IHTEerpoBaHWM aHaAi3 TEXHOAOTMYHMX, YMNPaBAIHCbKUX, MPaBOBUX Ta
6e3NeKOBUX CKABAHWMKIB AAA GOPMYBaHHA KOMMAEKCHOI KOHUENUl iHTEAEKTYaAbHUX AOFICTUYHMX Ta
UMbPOBUX CUCTEM, LLO MOEAHYIOTb reOoiHPOPMALiMHI TEXHOAOT, apXiTEKTYPU LUTYYHOrO IiHTEAEKTY,

KpunTorpadiyHi MexaHiaMmn Ta cy4acHi MAXOAN AO YNPABAIHHA.
AitepatypHunn orasp,

Y pochiaxkeHHaAx Kaptosv (2025) poskputo poab PostGIS y 36epiraHHi Ta 06pobui reonpocTtopoBmx
AAHWX, a TakoX npuHumnu nobyaosu RESTful APl aas AoricTnuHux naatdopm Ha ocHoBi TypeScript i

Laravel. Lli po3po6ku ¢opMytoTb OCHOBY TEXHIYHOT QYHKLIOHAABHOCTI IHTEAEKTYaAbHUX CUCTEM.

CouUioAOTiYHI Ta YNpPaBAIHCbKI acnekTu AOoCAiaXeHo y npausx Ammutposa (2014; 2016), ae

PO3rAAAQIOTLCA EBOAIOLIA YNPABAIHCHKMX KOHLLENLi Ta METOAOAOTIYHI 3acaan ebeKTUBHOIO yrpaBAiHHA.
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tOpMAMYHUI KOMNOHEHT IHPPACTPYKTYP AOMOBHIOETHCA aHaAizoM implied-in-fact contracts (Savchenko

& Maydanyk, 2024), wo B13Ha4yatoTb MOBEAIHKOBI MOAEAI KOPUCTYBaYiB LMPPOBUX NAATHOPM.

CunyeB (2025) akueHTye Ha 3aCTOCYBaHHI CUCTEM LUTYYHOrO iIHTEAEKTY MPU NPOEKTYBaHHI apXiTEKTYpP
AOAATKIB, MIAKPECAIOIOHM Ba*KAMBICTb MepexoAy Bis BUMOr A0 peaaisauii. besnexkosi acnektu
AOMOBHIOIOTHCH AOCAIAXKEHHAM WndpysaHHsa aaHnx Ha SD-kapTax B Android (Onipcbkun ta iH., 2025).
HapewrTi, Shevchuk (2025) poskpusae crtparterii risk-management ta compliance y 3acrapiamx
iHppacTpyKTypax, a Hunko (2024) nponoHye niaxoAM A0 CKOPOYEHHA Yacy TECTYBaHHSA, LLO KPUTUYHO AAA

NPOAYKTUBHOCTI IHTEAEKTYaAbHUX CUCTEM.
Pesyabtatn

PesyAbTaT AOCAIAMKEHHSA AatOTb 3MOry chOpMyBaTK IHTErpPOBaHy apXiTeKTypy iHTEAEKTyaAbHO!
AOTICTUYHOT NAaTdopMK, NOByAOBaHOI Ha HaraTOpPiBHEBI B3aEMOAIT TEXHOAOTIYHNX, YNPABAIHCBKUX i
NpPaBOBUX KOMMOHEHTIB. Ha ocHoBi HanpautoBaHb Kaptosv (2025) Bn3HauyeHo, WO reonpocTopoBUi
MOAYAb NMAaTdopMm Mae cnupatuca Ha PostGIS Ak KAYOBUI IHCTPYMEHT 36epiraHHA Ta 06po6KM
NPOCTOPOBUX AaHMX, WO 3abe3nevyye BUCOKOTOYHE MOAEAIOBAHHA TPAHCMOPTHUX MapLUPYTiB Ta
onepaTMBHUIN aHaAi3 AoKaLinHNX aaHnX. APl-piBeHb cMCTeMU AOLIABHO peaAi3oByBaTW 3a NPUHLMNAMMN
REST-apxitektypu i3 3actocyBaHHaM TypeScript i Laravel, wo creoptoe mMacwrabosaHe cepeaoBuile

iHTerpauii Mi>k KOPUCTYBaLbKNM IHTEPPENCOM | CEPBEPHOIO AOTIKOIO.

Ha eTtani MoapeAtOBaHHA IHTEAEKTYaAbHOI MOBEAIHKM CUCTEMU OCObAMBE 3HayeHHA Mae Al-wap,
AKUIM BIAMOBIAHO A0 pekoMeHaalih Cuyesa (2025) Mae BKAOYATU CUCTEMU aAANTUBHOTO MOHITOPUHTY,
MNPOrHO3yBaHHA 3MiH Y AOFCTUYHMX MNOTOKax Ta aHaAidy MNOBEAIHKOBMX MaTepPHIB KOPUCTyBauiB.
YnpaBaiHcbKi kKoHuenuii Aumutposa (2014; 2016) iHTerpytoTbca B apXiTeKTypy LUAAXOM GpOpMyBaHHA
FHYYKWX MexaHi3MiB MPUMHATTA PilleHb, WO nepeabavaloTb KOOPAMHALIIO Al PI3HUX CTEMKXOAAEPIB,
MOAEAIOBAHHA OPraHi3auiMHMX POAEN, a TaKoX aAanTauito MNpoLueciB BIiAMNOBIAHO A0 AMHaMIKM

30BHILLIHbOIO cepepoBumLla.

3HauyLLly POAb Biairpa€e NpPaBoOBMI KOMMOHEHT IHTEAEKTYaAbHUX NAATGOPM. Y KOHTEKCTI yNpaBAiHHA
UMbPOBUMIN TPaH3aKLiAMU Ba*KAMBWM € 3acCTOCyBaHHA KoOHCTpykLUii implied-in-fact contracts, aki, 3a
BucHoBkaMu Savchenko & Maydanyk (2024), ao3BoAAlOTb dOpManizyBaT NpPaBOBi  HACAIAKK
NMOBEAIHKOBMX MOAEAEN KOPWCTYBayiB HaBiTb 3a BIACYTHOCTI ABHO BMPa*KeHOro BOAeBUABAEHHA. Lle
3abesneyvye IPUAMYHY BU3HAYEHICTb | MPO30PICTb NAATGOPMHOI B3AEMOA|T, LLO € KPUTUUYHO BaXKAUBUM

ANA CNCTEM, AKi nPEauooTb Yy MYAbBTUAKTOPHOMY Cepe,A,OBl/ILLI,i.

BeanekoBi MexaHi3aMun cucTeMun ByAM y3araAbHeHI WAAXOM aHaAizy KpunTorpadidHmx Ta TEXHIYHMX
pilleHb, MPEACTaBAEHUX Y Axkepenax. AocaiakeHHAa Onipcbkoro Ta koaer (2025) aeMoHcTpye, Wo
wndpyBaHHA aAaHMX Ha SD-kapTax Android niaBuLLye piBeHb 3aXMCTY AOKAABHUX CXOBMULL, LLLO Ba>KAMBO
AN AOTICTUMHUX NAATGOPM, AKI BUKOPUCTOBYIOTb MOBIiAbHI NpucTpol. Y ceoto yepry, Shevchuk (2025)

MNIAKPECAIOE HEOOXIAHICTE aAanTMBHUX MOAEAEN YMNpaBAiHHA pu3nkamn y legacy IT, wo A03BOAAE
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MiHIMi3yBaTV BPa3AMBOCTI 3aCTapiAMX CUCTeM 6e3 HeObXIAHOCTI IX MOBHOI 3aMiHW. TaknuM YMHOM, be3neka

CTa€ HeBiA'EMHOIO CKAAAOBOLO BCIET apXiTeKTypu.

MiaBULLEHHA ePEeKTUBHOCTI PO3POOKN IHTEAEKTYaAbHUX CUCTEM CTaE MOXKAMBUM 33 PaxyHOK
ONTMMI3aLii TeCTyBaHHS, WO AOKAAAHO onucaHo B npaui Hunko (2024). CkopoyeHHsa yacy TeCTOBOro
LMKAY 3aBAAKM aBTOMaTM3aLii, CTPYKTYpPOBaHil perpecii Ta paHHbOMY BUABAEHHIO MOMUAOK 3abe3neyye
WBMAKE BAOCKOHAAEHHA MPOrpaMHUX MOAYAIB Ta CTabiAbHICTb byHKUiOHyBaHHA cuctemn. OTpuMaHi
pe3yAbTaTu MOKa3sykoTb, WO iHTerpaLis BCiX PO3rAAHYTUX KOMMOHEHTIB 3abe3neyye cMHeprinHum epexT,

bopMytoum cTinky, 6esneyHy Ta BUCOKOMPOAYKTUBHY iIHTEAEKTYaAbHY AOTICTUYHY NAaTGOpPMY.
Ta6bauua 1

OCHOBHI TEXHOAOTII Ta MAXOAM, IHTErPOBAaHI B IHTEAEKTYaAbHY L4UPPOBY CUCTEMY

KoMnoHeHT cuctemmn HaykoBe Poab y naatdopmi
AXKepeno
LLindppyBaHHA AOKaAbHUX AQHUX Onipcbknin Ta iH.  3abesnedveHHn 3axncty iHGopMaLii y MOBIABHWUX NPUCTPOAX i
(2025) NMOABOBUX AOTICTUYHUX OnepaLiax
YnpaBaiHHA pusukamm y 3actrapiamx Shevchuk (2025)  BuaABaeHHA BpasavBocTeit Ta ¢GOpPMyBaHHA aAanTUBHOI
iHppacTpykTypax cTparTerii CTIMKOCTi
Al-apxiTeKTypu Ta NPOEKTYBaHHA Cuues (2025) MiATPUMKa  iHTeAEeKTYaAbHUX  GYHKLiK, aBToMaTm3auii Ta

aHaAI3y AaHMWX

OnTuMisauia TecTyBaHHA Hunko (2024) MiaBULLEHHA CTabiAbHOCTI NAATGOPMU Ta 3MEHLLEHHA Yacy
Ha pPo3pobKy
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[NpeacCTaBAGHUI PUCYHOK IAIOCTPYE Yy3araAbHeHy apXiTeKTypy IHTEAeKTyaAbHOI AOFICTUYHOI
nAaTGopMK, AKa IHTErpye M'ATb KAIOYOBMX TEXHOAOMYHMX | KOHLEMNTYaAbHUX LWapiB, BU3HAYEHUX Yy
AOCAiIAXeEHHI. [eonpocTopoBuit Wwap GopMye OCHOBY cUCTEMU, 3abesnevyioun 0bpobKy, iHAeKcaLito Ta
NPOCTOPOBUI aHaAi3 paHUX 3a aponomoroto PostGIS, wo € KpUTWMYHO BaKAMBUM AAA TOYHOTO
MOAEAIOBaHHA AoricTUYHMX noTokie (Kaptosv, 2025). Haa HwuM postawosaHun APl-wap, Akuin
npeactaeaeHunin REST-apxitekTypoto Ha 6a3i TypeScript i Laravel Ta 3abesneuyye B3aeMOAiO Mix
CUCTEMHUMU CAYyKbaMu. HacTynHui piBeHb — Al-liap — akyMyAIO€ iHTEAEKTYyaAbHI MOAYAI MPOrHO3yBaHHH,
OMNTMMI3aLil Ta aHaAi3y AaHUWX, OPIEHTOBaHI Ha aAaMTUBHICTb | CAaMOHaBYaHHA BIAMOBIAHO AO MIAXOA|IB,
onucaHux. YNpaBAIHCbKUIN LWap IHTErpye COLIOAOTYHI Ta METOAOAOTIYHI MPUHLMNN YNPAaBAIHHA, LLO
3abesnevyye KOOPAMHOBAHICTb | THYYKICTb OpraHisauiiHMx npoueciB. 3aBeplUaAbHUA MNPaBOBO-
6e3neKoBUI Wap BKAIOYAE KpUnTorpadivHi 3acobum 3axmcTy, MOAEAI YNPABAIHHA PU3MKaMK Ta KOHLENL0
implied-in-fact contracts, wo dopmMye opranYHY 1 iHGOPMAaLiiHY CTiMKICTb cucTemMn. Taka CTPYKTypHa
Bi3yaAizaliA AEMOHCTPYE CUCTEMHY B3aEMOAID KOMMOHEHTIB | MIAKPECAIOE MIXKAMCLUNAIHAPHUN

XapaKTep NobyAOBU iIHTEAEKTYaAbHOI AOTICTUYHOT iIHGPaCTPYKTYypU.
BucHoBkM

I[HTerpauis reonpoCTOPOBUX TEXHOAOTIN, apPXITEKTYP LWTYYHOrO iHTEAEKTY, CUCTEM LUMPPYBaHHA,
MOAEAEN YMPaBAIHHA Ta MPaBOBMX MEXaHI3MiB (OPMYE KOMMAEKCHY OCHOBY AAA MNOOYAOBU
IHTEAEKTYaAbHUX AOTICTUYHUX | UMPpoBUX iHPpacTpyKTyp. OTprMaHi pesyAbTaTu MiATBEPAXKYIOTD, WO
caMe MiKANCUMMAIHAPHWI Niaxia 3abe3nedye HanBuLLy ePeKTUBHICTb, CTIMKICTb | 6e3neyHiCTb cy4acHmx

cucTeM.
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he study examines how donor and public funding
mechanisms shape the development of startup ecosystems in Albania,
a country transitioning toward an innovation-driven economy. It aims to
identify how state- and international-donor-supported financial
instruments contribute to entrepreneurial activity, innovation capacity,
and ecosystem maturity. Grounded in the theoretical frameworks of the
entrepreneurial state and the national innovation systems approach, the
paper conceptually analyses the relationship among state intervention,
donor support, and the private-sector response. The research
synthesises recent literature, national policy documents, and strategic
frameworks to assess alignment between public initiatives and donor
priorities. Results highlight that, although donor and state interventions
have stimulated early-stage entrepreneurship and improved access to
resources, structural challenges persist—such as weak institutional
coordination, fragmented policy implementation, and limited leverage
of private investment. The paper concludes by offering strategic
recommendations to strengthen innovation governance, improve
funding synergy, and build a resilient, self-sustaining startup ecosystem
in Albania and the wider Western Balkans region.

Startup Ecosystem; Donor Funding; Entrepreneurial State;
Innovation Policy; Albania.
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1. Introduction

Albania is undergoing a gradual yet noticeable transformation toward an innovation-driven
economy, driven by broader regional integration processes, digitalisation reforms, and increased
attention to knowledge-based development. Startups—defined as early-stage, innovation-oriented
firms with high growth potential-are widely recognised as engines of competitiveness, productivity,
and economic diversification. They contribute to the creation of high-skilled employment, foster the
adoption of technology, and stimulate new market opportunities. For small and emerging economies
like Albania, the strategic importance of startups is even greater, as they can accelerate structural

transformation and reduce dependence on traditional, low-value-added sectors.

However, the development of startup ecosystems in emerging economies is often constrained
by limited access to finance, fragmented institutional support, and underdeveloped innovation
policies. Unlike mature ecosystems where market-driven financing mechanisms such as venture
capital, angel investment, and equity funding are widespread, Albania’s entrepreneurial landscape
relies heavily on external interventions and public support. The availability, design, and coordination

of funding mechanisms thus become critical determinants of ecosystem growth.

This paper explores how donor and public funding mechanisms influence the evolution of
Albania’s startup ecosystem and examines the extent to which these interventions have contributed
to entrepreneurial activity, innovation capacity, and ecosystem maturity. Over the past decade, both
the Albanian government and a diverse range of international donors—including the European Union,
GlZ, SIDA, the World Bank, and UNDP-have introduced programs to stimulate entrepreneurship,
strengthen digital skills, improve innovation infrastructure, and support SMEs’ competitiveness. These
initiatives have included grant schemes, incubator and accelerator programs, capacity-building
projects, and policy-oriented interventions.

Despite these efforts, the overall maturity of Albania’s startup ecosystem remains limited. Key
elements—such as coordinated governance structures, long-term financing instruments, stable policy
frameworks, and substantial private-sector investment—are still developing. As a result, questions
persist regarding the effectiveness, alignment, and long-term impact of donor and state interventions,
particularly their ability to generate sustainable, systemic change rather than short-term project-driven
activity.

2. Theoretical Framework

The analytical lens of this study is grounded in two complementary theoretical frameworks: the
entrepreneurial state (Mazzucato, 2013) and the national innovation systems (NIS) approach.
Together, these frameworks provide a robust conceptual basis for examining how public institutions,

donor organisations, and private actors interact to shape Albania’s emerging startup ecosystem.

The entrepreneurial state theory challenges the traditional view that governments simply correct
market failures. Instead, it posits that the state plays a proactive, mission-oriented, and often risk-
taking role in driving innovation, particularly in early stages where private investment tends to be

limited. Mazzucato demonstrates that many transformative innovations—from biotechnology to ICT-
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originated from state-funded research, patient capital, and long-term public investment. In this
context, the state not only supports entrepreneurship but also actively shapes innovation trajectories,

creates markets, and reduces uncertainty for private actors.

For Albania, this framework is highly relevant. As an emerging economy with a nascent private
investment landscape, public funding mechanisms—whether through national grants, digitalisation
programs, or innovation infrastructure—serve as foundational pillars of the startup ecosystem.
Government agencies, such as the National Agency for Information Society (AKSHI) and AIDA, have
increasingly adopted roles aligned with the entrepreneurial state, offering grants, enabling digital
transformation, and fostering capacity-building programs. These interventions are particularly
significant in the absence of a strong venture capital market or angel investment networks, both of

which are characteristic gaps in Western Balkan economies.

The National Innovation Systems (NIS) approach further complements this perspective by
emphasising that innovation is not an isolated activity but a systemic process shaped by interactions
among institutions—government, academia, industry, and civil society. In well-functioning innovation
systems, these actors collaborate through formal and informal networks, knowledge flows, and joint
learning processes, which ultimately enhance national innovation performance (Lundvall, 1992;
Nelson, 1993).

In smaller economies like Albania, however, the innovation system is not solely national but
heavily influenced by external actors, particularly international donors. Organisations such as the EU,
GlZ, UNDP, and the World Bank often become integral components of systems by shaping policy
priorities, funding mechanisms, and capacity-building structures. Their programs introduce new
practices, tools, and governance models that significantly influence the functioning of Albania’s
innovation ecosystem. As a result, donor-driven initiatives often act as catalysts for institutional
reforms, digital skills development, and the creation of entrepreneurial support infrastructures such

as incubators, accelerators, and innovation labs.

Together, the entrepreneurial state and NIS frameworks provide a comprehensive analytical lens
for understanding the interplay between donor support, state intervention, and private-sector
response. They highlight that effective startup development in Albania is not merely a function of
funding availability but depends on how well these actors are aligned, coordinated, and integrated
within a broader systemic context. This combined perspective allows for a nuanced assessment of
where the ecosystem benefits from strategic interventions and where structural gaps—such as
fragmented governance or limited private investment—continue to constrain long-term innovation

capacity.
3. Methodology

This study adopts a conceptual, qualitative research design, widely used in policy-oriented and
system-level analyses of innovation and entrepreneurship (Edmondson & McManus, 2007; Patton,
2015). Given that Albania’s startup ecosystem is still emerging and lacks comprehensive longitudinal
datasets, a qualitative, theory-driven approach is appropriate for exploring the structural, institutional,
and policy dynamics shaping ecosystem development.
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The research synthesises recent scholarly literature on entrepreneurship, donor interventions,
and innovation policy, with a particular focus on frameworks relevant to emerging economies. Sources
include peer-reviewed academic articles, institutional reports, ecosystem assessments, and
comparative studies from the Western Balkans and EU member states. To strengthen contextual
validity, the study draws on key national strategies, including the Digital Agenda, the SME Strategy,
and the National Innovation Strategy, which collectively outline Albania’s policy direction in digital

transformation, innovation governance, and enterprise support.

In addition, the methodology incorporates analysis of donor-funded program evaluations and
analytical reports produced by major international organisations, including the European Union, the
OECD, the World Bank, GIZ, UNDP, and SIDA. These sources provide evidence on the outcomes,
challenges, and systemic implications of donor interventions in Albania and similar economies.
Program evaluations were selected because they offer structured assessments of effectiveness,

relevance, and sustainability—core themes in this study.

The methodological aim is not to measure quantitative or causal impact, as such analysis would
require extensive statistical data and impact metrics that are still limited in Albania's startup
environment. Instead, the study adopts a theory-informed, exploratory approach to examine how
funding instruments—both public and donor-driven—interact with institutional arrangements,
governance structures, and ecosystem actors. This aligns with established approaches in innovation
systems research, which emphasise the importance of understanding institutional configurations,
coordination mechanisms, and policy coherence over purely numerical indicators (Lundvall, 1992;
Nelson, 1993).

By integrating multiple documentary sources, policy frameworks, and academic perspectives,
this methodological design enables a nuanced understanding of Albania’s startup ecosystem,
highlighting the interplay between external funding, public governance, and entrepreneurial
development. The approach is particularly relevant for emerging ecosystems where qualitative
insights offer rich explanatory power and help uncover underlying structural constraints that

quantitative data alone may not capture.
4. Donor and Public Funding Landscape in Albania

Donor organisations have historically played a central, disproportionate role in shaping
Albania’s economic reforms, institutional modernisation, and innovation-related initiatives. This
pattern reflects broader trends in Western Balkan countries, where external actors frequently
compensate for limited domestic funding capacity, institutional gaps, and the absence of strong
market-based financing mechanisms (OECD, 2023; World Bank, 2022). In Albania, donor-funded
programs have been instrumental in introducing global best practices, building human capital, and

establishing the early foundations of an entrepreneurial ecosystem.

Prominent international actors have contributed through targeted interventions across several

domains:
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e European Union (EU) programmes—such as IPA, COSME, Horizon Europe, and EU4Innovation—
have supported digital transformation, capacity building, SME competitiveness, and policy
alignment with EU innovation frameworks. These programs have introduced methodologies
for startup incubation, provided access to technical assistance, and supported alignment with
the EU Digital Agenda.

e GIZ has been a key contributor to digital skills development, entrepreneurship education, and
the establishment of startup support infrastructure. Through initiatives such as ProSED and
various digital innovation projects, GIZ has strengthened local incubators, accelerators, and

public-private partnerships, enabling knowledge transfer and institutional learning.

e The World Bank has invested significantly in Albania’s innovation infrastructure and human
capital development. Projects such as “The Skills for Jobs Project” and broader
competitiveness initiatives have supported ICT modernisation, vocational training, and
ecosystem-relevant education reforms. These interventions mirror World Bank strategies in
other emerging markets, where innovation capacity and digital readiness are core

development pillars.

e UN agencies and bilateral donors (such as UNDP, SIDA, Swiss Development Cooperation, and
the Italian Agency for Development Cooperation) have supported youth entrepreneurship,
social innovation, women-led startups, and community-based digital skills programs. Their
interventions often target vulnerable groups, promoting inclusive entrepreneurship aligned
with the Sustainable Development Goals (SDGs).

In parallel with donor activity, public funding mechanisms in Albania have gradually expanded,
though from a low base. National institutions have introduced a variety of programs aimed at

supporting startups, SMEs, and innovation activities:

e The Albanian Investment Development Agency (AIDA) has implemented grant schemes,
export promotion programs, and competitiveness support for SMEs, including innovation-

oriented enterprises.

o Startup Albania Grant Scheme, An important recent development in Albania’s entrepreneurial
support architecture is the establishment of the Startup Albania grant scheme, introduced as
part of national efforts to stimulate early-stage entrepreneurship and strengthen innovation
capacity. This initiative marks a strategic shift toward creating state-led financial instruments
that mirror European best practices in supporting startups, particularly in economies where
private investment remains limited. The Startup Albania scheme provides direct financial
support, mentorship, and incubation opportunities for early-stage ventures operating in
priority sectors such as ICT, digital services, tourism, green economy, creative industries, and
agro-innovation. The program aims to reduce the financial barriers that typically hinder
innovative firms in their early development stages, including a lack of seed capital, limited

access to professional services, and insufficient exposure to market networks.
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e Line ministries have implemented scattered innovation challenges, training schemes, and pilot
programs aligned with sectoral strategies such as ICT, tourism, agriculture, and creative

industries.

While these interventions collectively represent a positive evolution in Albania’s innovation
policy landscape, several systemic issues persist. Research on donor influence in emerging innovation
systems highlights that external funding often leads to fragmentation, duplication of efforts, and short-
term, project-based activities rather than sustained capacity-building (OECD, 2021; UNDP, 2020).

Albania exhibits similar patterns.

Funding streams remain fragmented, with limited coordination between donors, ministries, and
agencies—resulting in parallel interventions rather than integrated ecosystem support. Many
programs are short-term and donor-dependent, limiting their ability to foster systemic change or
support startups' long-term scaling needs. Furthermore, the level of public co-financing remains
relatively low, thereby restricting Albania’s ability to leverage private sector participation or establish
sustainable national innovation instruments, such as long-term innovation funds or co-investment

schemes.

Overall, despite notable progress, Albania’s donor and public funding landscape continues to
face constraints in policy coherence, long-term planning, and institutional coordination—all of which

are crucial for developing a resilient and self-sustaining startup ecosystem.
5. Findings and Discussion

The synthesis of academic literature, policy frameworks, and donor program evaluations reveals
a complex landscape in which state and donor interventions have generated measurable benefits but
have not established a fully mature or self-sustaining startup ecosystem in Albania. The findings align
with broader research on innovation systems in developing and transitioning economies, wherein
interaction between initiatives, donor support, and private-sector responses tends to produce mixed

outcomes.
5.1 Positive Impacts

State and donor interventions have yielded several important contributions to Albania’s

entrepreneurial landscape, particularly in the early stages of ecosystem formation:

e Expansion of early-stage entrepreneurial activity. Numerous donor-funded incubators,
accelerators, and grant schemes have stimulated the emergence of new ventures. This aligns
with regional studies showing that external funding often acts as a catalytic mechanism for
entrepreneurial experimentation in economies with underdeveloped capital markets (World
Bank, 2023; OECD, 2022).

e Improved access to training, mentorship, and infrastructure. Programs supported by the EU,
GlZ, UNDP, and bilateral donors have significantly strengthened Albania’s human capital for
entrepreneurship. Research highlights that capability-building initiatives are essential for
upgrading managerial skills, fostering innovation practices, and reducing informational

barriers to entry (NESTA, 2018).
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e Increased visibility of entrepreneurship as a viable career path. Public campaigns,
competitions, and startup events have helped shift societal attitudes toward
entrepreneurship—an outcome noted as particularly important in post-socialist contexts where

entrepreneurial culture remains underdeveloped (Estrin & Mickiewicz, 2011).

e  Support for digital transformation and innovation readiness. Large-scale digitalisation reforms,
SmartLabs investments, and ICT-focused donor programs have enhanced the ecosystem's
technological capabilities. Studies confirm that digital infrastructure and digital literacy are

foundational elements of modern innovation systems (European Commission, 2020).

Collectively, these impacts indicate that donor and state interventions have played a
foundational role in building the preliminary building blocks of Albania’s startup ecosystem—namely,

skills, awareness, experimentation, and access to basic resources.
5.2 Persistent Challenges

Despite these positive contributions, several structural challenges continue to limit the long-

term effectiveness and sustainability of Albania’s startup ecosystem:

e Weak institutional coordination leading to fragmented interventions. Overlapping
mandates among ministries, agencies, and donors often result in duplication, inefficient
resource allocation, and limited policy coherence. Similar coordination failures have been
documented across the Western Balkans, where ecosystem governance structures remain
underdeveloped (OECD, 2021).

e Absence of long-term funding strategies. Albania lacks sustained public investment
mechanisms such as innovation funds, co-investment schemes, or venture capital incentives.
Research on innovation policy emphasises that long-term financing instruments are necessary
to move ecosystems beyond early experimentation and toward growth and scale (Edler &
Fagerberg, 2017).

e Fragmented policy implementation across institutions. Although multiple strategies
mention innovation, implementation often remains inconsistent, underfunded, or
disconnected from the private sector’s needs. This mirrors broader regional findings that
highlight gaps between strategic aspiration and operational execution (European Training
Foundation, 2022).

e Low levels of private investment. Albania’s startup ecosystem remains heavily dependent
on donor and public funding, with limited angel investment or venture capital activity.
Comparative studies of emerging economies demonstrate that without private-sector

engagement, ecosystems struggle to achieve sustainability and scale (Startup Genome, 2022).

e Short-term programmatic focus. Many donor-funded interventions prioritise short-term
deliverables—such as training outputs or pilot projects—over long-term capacity-building,
ecosystem governance, or private-sector mobilisation. This reflects a common criticism in

development literature regarding “projectized” innovation support (UNDP, 2020).
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These challenges reveal structural constraints that cannot be resolved by isolated programs,
regardless of their quality or scale. Instead, they point to the need for systemic alignment, sustained
investment, and stronger governance mechanisms—core features of successful national innovation

systems.
Broader Implications

These findings are consistent with the experience of other Western Balkan economies, in which
donor dependency, limited domestic financing, and institutional fragmentation impede the
development of robust innovation systems. For Albania, achieving greater alignment between donor
priorities and national strategies is essential to prevent parallel interventions and to promote coherent
ecosystem development.

Ultimately, while donor and state efforts have laid important groundwork, the transition from an
emerging to a mature, resilient startup ecosystem will require deeper structural reforms, enhanced
coordination, and mechanisms that crowd in private capital and foster long-term capacity for

innovation.
6. Conclusion

Donor and state funding have been instrumental in catalysing early-stage entrepreneurial
activity in Albania, particularly during a period when domestic financial markets and innovation
institutions remain underdeveloped. These interventions have contributed to building essential
ecosystem foundations—ranging from digital skills and startup support infrastructure to policy
experimentation and increased public awareness of entrepreneurship. In line with research on
innovation systems in emerging economies, early-stage public and donor engagement is often
necessary to compensate for structural market gaps and the private sector's risk aversion (Mazzucato,
2013; OECD, 2021).

However, the findings of this study indicate that funding alone is insufficient to establish a
resilient and self-sustaining startup ecosystem. Sustained ecosystem development requires strong
governance structures capable of ensuring policy coherence, institutional coordination, and
continuity across electoral cycles and donor programming phases. International evidence shows that
successful innovation-driven economies rely not only on financial support but also on stable and well-
integrated national innovation systems that facilitate collaboration among government, academia,
industry, and civil society (Lundvall, 1992; Nelson, 1993).

For Albania, this underscores the urgency of moving beyond fragmented, project-based
approaches toward the creation of long-term strategic frameworks and funding mechanisms—such as
innovation funds, co-investment instruments, and regulatory incentives—that can stimulate meaningful
private-sector engagement. Encouraging domestic and foreign private investment is particularly
critical, as ecosystems that remain dependent on donor financing often struggle to scale innovation,

commercialise research, or develop high-growth ventures.
As Albania and the wider Western Balkan region advance toward deeper integration with the
European Union, the ability to build a mature, competitive, and innovation-oriented economy will
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become increasingly important. EU accession processes place strong emphasis on digital
transformation, research and innovation governance, and SME competitiveness, all of which require
a more sophisticated and coordinated approach to ecosystem development. Aligning national
innovation policies with EU frameworks—including Horizon Europe, the Digital Europe Programme,
and Smart Specialisation Strategies—will be essential for enhancing both funding synergies and

institutional capacity.

In conclusion, while donor and state interventions have laid the groundwork for entrepreneurial
activity in Albania, the next phase of ecosystem evolution will depend on strengthening governance,
aligning policies, mobilising private capital, and fostering long-term institutional learning. These
measures are crucial for transforming Albania’s startup landscape from an emerging ecosystem into
a dynamic and sustainable innovation system capable of supporting economic transformation and

regional competitiveness in the decades ahead.
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Introduction

This paper examines the current status and challenges
of integrating Environmental, Social, and Governance (ESQG)
principles within Vietnam's banking sector. The study reveals that
although major institutions such as Vietcombank, BIDV,
VietinBank, and Techcombank have begun adopting ESG-
oriented strategies—through green loans, sustainability-linked
bonds, and responsible investment initiatives—the overall level of
commitment remains modest, with an average ESG score of 1.11
out of 10. Among the three components, Environmental (E)
performance is weakest, while Governance (G) demonstrates
relatively higher maturity. The paper identifies critical barriers,
including the absence of standardised ESG frameworks, limited
professional expertise, and inadequate data transparency.
Nevertheless, the trend toward ESG adoption is expected to
accelerate, driven by investor demand, regulatory
encouragement, and international sustainability commitments.
The study emphasises that strengthening ESG practices can
enhance banks’ reputation, attract sustainable investment, and
align Vietnam’s banking industry with global financial
sustainability standards.

ESG Implementation, Commercial banks, Sustainable
Development.
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In recent years, the ESG implementation (Environmental, Social, and Governance) principles

have gained significant global attention as financial institutions play a crucial role in promoting

sustainable development. The banking sector, in particular, is at the centre of this transformation,

as it serves as the primary channel for capital allocation and risk management. In Vietnam, where
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economic growth is accelerating and environmental and social challenges are becoming more

pressing, the need for ESG integration in commercial banks has become increasingly urgent.

This is supported by recent research indicating that ESG practices increase firms’ cumulative
abnormal returns (Li et al., 2021) and stock liquidity (Gibson et al., 2021). Nowadays, many
stakeholders are concerned about ESG issues and how firms respond to them. ESG factors are
increasingly integrated into risk management, performance assessment, and strategic decision-
making. Corporations bring all stakeholders closer through improved ESG and greater payouts
(Zahid et al., 2023). The need to implement ESG considerations into organisational practices has
been increasingly explored (Gabriella, 2023). Thus, the interest in ESG practices and policies has
steadily risen (Khamisu and Paluri, 2024; Li et al., 2021).

Despite its significance, ESG implementation in Vietnamese commercial banks remains in its
early stages, with varying levels of awareness, adoption, and effectiveness across institutions. There
is a lack of systematic research analysing the current state of ESG practices, the challenges banks
face, and the potential benefits of adopting ESG frameworks. This study aims to bridge this
knowledge gap by providing an in-depth analysis of ESG implementation in commercial banks,

identifying key drivers, obstacles, and strategies for successful integration.

In conclusion, the necessity of this research is evident as the banking industry sector
undergoes a crucial transition toward sustainability. By examining ESG implementation, this study
contributes to the broader discourse on responsible banking, regulatory compliance, and long-
term financial resilience. The findings will provide valuable insights for policymakers, financial
institutions, and stakeholders, supporting the development of a more sustainable and resilient

banking industry.
Research Aim and Research Questions

The overall objective of this study is to examine the current status of ESG (Environmental,
Social and Governance) principles development in Vietnamese commercial banks. From that
status, the study hopes to provide comprehensive knowledge on how to effectively integrate ESG
pain points in the banking sector, contributing to sustainable financial development and long-term

economic resilience in Vietnam.

To achieve the objectives, this study will focus on addressing the following research

questions:

To achieve the objectives, this study will focus on addressing the following research

questions:
(1) What is the level of ESG implementation at some typical commercial banks in Vietnam?

(2) What are the trends in ESG implementation at commercial banks in Vietnam? What are

the results and limitations?

By addressing these research questions, this study aims to contribute to the broader

discourse on sustainable finance and responsible banking, providing valuable insights into the
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challenges and opportunities associated with ESG implementation in the Vietnamese banking
sector.

Research Results
ESG implementation trend in banking operations in Vietnam

The application of ESG principles in Vietnamese banking operations has been gradually
improving, though challenges remain in standardisation and enforcement. Several major
Vietnamese banks, including Vietcombank, BIDV, VietinBank, and Techcombank, have started
integrating ESG principles into their strategies. These banks have introduced green loans,
sustainability-linked bonds, and responsible investment practices to finance environmentally
friendly projects and support businesses committed to sustainable development. For example,
Vietcombank has pledged to increase its green credit portfolio, prioritising renewable energy

projects and businesses that comply with environmental regulations (Nguyen et al., 2023).

However, the lack of standardised ESG reporting frameworks and limited ESG expertise
among financial institutions pose significant challenges (Phuong et al., 2024). Many banks still view
ESG compliance as a regulatory requirement rather than a strategic initiative, leading to
inconsistencies in ESG implementation across the sector. Additionally, the absence of
comprehensive ESG data and rating systems makes it difficult for stakeholders to assess banks'

sustainability performance objectively (Hoang et al., 2023).

Despite these challenges, the trend toward ESG adoption in Vietnamese banking operations
is expected to accelerate in the coming years, driven by increasing investor demand, government
incentives, and international commitments to sustainability. The growing emphasis on ESG
integration reflects the broader transformation of Vietnam'’s financial landscape, in which banks are

gradually recognising their role in fostering a greener, more socially responsible economy.
Table 1

Average score on the ESG commitment level of 10 commercial banks in Vietnam

No. Bank name ESG score | Environment score (E) | Social score (S) | Governance score (G)
1 Agribank 0.99 0.16 1.44 1.10
2 BIDV 0.93 0.16 1.34 1.00
3 Eximbank 0.90 0.00 0.86 1.60
4 LPBank 1.19 0.00 1.26 2.00
5 MSB 1.05 0.16 1.42 1.30
6 Teckcombank | 0.76 0.16 0.77 1.20
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7 VIB 1.04 0.16 0.72 2.10
8 Vietcombank | 0.73 0.16 0.62 1.30
9 VietinBank 1.01 0.16 1.16 1.50
10 VPBank 2.52 1.52 2.95 2.70
Average 1.1 0.26 1.25 1.58

Source: FFV (2020)

The data on ESG scores of 10 commercial banks in Vietnam reveals that the overall level of
ESG commitment remains relatively low, with an average score of 1.11 out of a possible 10. Among
the three ESG components, the Environmental (E) score is the weakest, averaging only 0.26,
suggesting that banks have not prioritised environmental sustainability. The Social (S) score is
slightly higher at 1.25, while the Governance (G) score is the strongest at 1.58, indicating that banks

tend to focus more on corporate governance than on environmental or social factors.

There are also notable differences among banks. VPBank stands out with the highest ESG
score of 2.52, particularly excelling in environmental initiatives with an E score of 1.52. At the same
time, banks such as Eximbank, Vietcombank, and BIDV have ESG scores below 1, reflecting a
relatively low level of commitment. A clear trend emerges in which banks emphasise governance
over environmental concerns, with most environmental scores being as low as 0.16 or even 0.00.

This highlights a gap in sustainable banking practices in Vietnam.

In conclusion, while governance efforts are more developed, Vietnamese commercial banks
have significant room for improvement, particularly in addressing environmental sustainability.
Strengthening ESG commitments can enhance their reputation, attract investors, and align them

with global sustainable finance standards.
Conclusions

This research provides an in-depth analysis of the current status of ESG implementation in the
operations of Vietnamese commercial banks. The implementation of ESG principles in Vietnamese
commercial banks has been gaining momentum, reflecting the growing awareness of sustainable
banking practices. The Vietnamese banking sector is undergoing significant structural and
regulatory transformations, with strong government and regulatory guidance to align with global
ESG trends. Various ESG frameworks, policies, and essential documents have been introduced to
facilitate the adoption of ESG principles, though challenges remain in their full application across
all banks. In terms of environmental factors, green credit has emerged as a key driver of
sustainability in the banking industry. While some banks have actively promoted green financing

and sustainable investments, the overall implementation remains uneven.

Regarding social factors, many commercial banks are prioritising financial inclusion as they

expand banking services to underserved populations. However, disparities exist among banks. For
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governance, ESG disclosure and transparency have improved over time, but there are still gaps in
reporting standards and accountability.

A general assessment of ESG implementation in Vietnamese commercial banks highlights
several achievements, including increased awareness, government support, and initial steps in
green finance and financial inclusion. Looking ahead, Vietnamese banks have significant
opportunities to strengthen their ESG strategies, particularly through international partnerships,
regulatory incentives, and technological advancements. Nonetheless, they also face challenges,
including capital constraints, regulatory uncertainties, and the need for a skilled workforce capable

of integrating ESG effectively into banking operations.
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ABSTRACT: The rapid advancement of digital technologies,
artificial intelligence, and blockchain has profoundly transformed
how information is generated, exchanged, and utilised in
commercial transactions. This evolution raises urgent legal and
technical challenges regarding the authentication of electronic
evidence, which is crucial to ensuring the integrity, reliability, and
probative value of digital data in judicial and arbitral proceedings.
This paper examines the theoretical foundations and practical
challenges of authenticating electronic evidence derived from
digital transactions and communications in Vietnam. Through
comparative analysis of legal frameworks in Singapore, the United
States, and the European Union, the study identifies Vietnam'’s lack
of integration between legal provisions and technical standards as
the main obstacle to effective authentication. The research proposes
a series of reforms, including establishing authentication
mechanisms for specific digital transactions, creating a trusted third-
party verification system, regulating the chain of custody,
institutionalising a national digital forensic centre, and promoting
capacity building through public-private partnerships. The findings
highlight thatimproving Vietnam's legal and technical framework for
the authentication of electronic evidence is essential not only for
procedural fairness and legal certainty but also for fostering a
transparent and trustworthy digital economy.

KEYWORDS: Electronic evidence; Authentication; Blockchain;
Digital data; Vietnam.
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Introduction

In the digital era, commercial, financial, and administrative activities are increasingly conducted
through online platforms, resulting in the proliferation of electronic data in the form of contracts, emails,
messages and social media content. These digital records have become vital sources of evidence in civil
and commercial dispute resolution. However, the inherent characteristics of electronic data, such as its
ease of duplication, modification, and deletion, pose significant challenges for determining authenticity,
reliability, and evidentiary value in legal proceedings (Nguyen Thanh Minh Chanh, 2021; Tran, 2022).
The key issue in contemporary litigation and arbitration is therefore not whether to accept electronic

evidence but how to authenticate it in a manner that ensures legal validity and probative force.

The authentication of electronic evidence is a dual challenge that lies at the intersection of law and
technology. It requires both legal mechanisms to establish the evidentiary status of digital data and
technical tools to verify its integrity and origin. Many jurisdictions, such as Singapore, the United States
and the European Union, have developed sophisticated frameworks that combine legal rules with
technical standards such as digital signatures, hash functions, timestamps and blockchain to maintain a
secure chain of custody (Wu & Zheng, 2020),(Al-E'mari et al., 2024), (Xiao et al., 2024). By contrast,
Vietnam'’s legal framework remains at a foundational stage. However, the Civil Procedure Code 2015 and
the Law on Electronic Transactions 2023 recognise the legal validity of data messages and electronic
documents; they lack detailed guidance on technical authentication, digital forensics and procedural

verification (Civil Procedure Code, 2015; Law on Electronic Transactions, 2023).
Research Aim

This study aims to examine the theoretical foundations, international practices, and practical
challenges related to the authentication of electronic evidence derived from digital transactions and
communications in Vietnam. By comparing Vietnam’s legal framework with those of advanced
jurisdictions such as Singapore, the United States, and the European Union, the research seeks to
propose legal and technical reforms to ensure that electronic evidence is of consistent integrity,
authenticity, and probative value, in line with international standards. The goal is to contribute to the
modernisation of Vietnam'’s judicial system and enhance the transparency and reliability of dispute

resolution in the digital era.
To achieve this objective, the study addresses the following three research questions:

1. How is the authentication of electronic evidence understood in the context of rapidly developing
digital data and technology?
2. What technical and legal mechanisms are employed in advanced countries for the authentication of

electronic evidence?

3. What provisions does Vietnam need to add or improve to ensure the legal value and feasibility of

authenticating electronic evidence?
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Results and Discussion

In the context of global digital transformation, digital transactions and information exchanges are
increasingly becoming the foundational platform for business and commercial relations in Vietnam. As a
result, electronic evidence formed from digital data and interactions in online environments has become
central in modern dispute resolution. However, the most complex legal issue today is not whether to
"accept” electronic evidence but how to “authenticate” it, verifying the integrity, origin, and authenticity
of the data. This challenge is not merely technical but requires coordination between law and technology

to ensure the probative value of electronic information (Nguyen Thanh Minh Chanh, 2021; Tran, 2022).
From a theoretical perspective

Electronic evidence has legal value only if it is secured through both legal and technical measures,
particularly by demonstrating the integrity and origin of the data (Mason & Seng, 2017). This view is
supported by Ferreira & Gromova, who emphasise that, in arbitration proceedings, authentication of
electronic evidence must be supported by technologies such as encryption, digital signatures, or
blockchain to protect the original data and guard against fraud (Ferreira & Gromova, 2023). From a
broader perspective, blockchain, hash functions, and metadata may become core tools in maintaining a
chain of custody — a factor that ensures data is not altered during collection and use (Rahul et al., 2024;
Wu & Zheng, 2020). Additionally, because electronic evidence is easily copied and altered, it cannot be
authenticated by the senses as traditional physical evidence can; instead, it must be verified through
“"digital traces” such as access logs, access-control systems, and digital forensic evidence. This view
opens a new approach: authentication of electronic evidence is not simply a technological procedure
but an essential component of a modern procedural mechanism, requiring that law keep pace with
technical advances (Xiao et al., 2024; Al-E'mari et al., 2024).

In Vietnam, the law has so far only recognised the legal value of electronic data, without establishing
technical norms for authentication. Although Article 94 of the Civil Procedure Code 2015 (Civil Procedure
Code, 2015), which included electronic data as admissible evidence, also addresses data messages and
electronic records, the Law on Electronic Transactions 2023 addresses them. Article 11 provides that: “A
data message shall not be denied legal effect, validity or enforceability solely because it is in electronic
form. Its evidentiary value is determined based on its reliability, methods of generation, storage,
transmission and the ability to maintain its integrity and identify its origin” (Law on Electronic Transactions,
2023). The law recognises the legal value of electronic data and digital signatures; their provisions
remain at a principled level, lacking specific technical guidance on authentication. However, this
insufficiency leads to many difficulties when the lack of digital forensic tools forces the bench to rely on
witness testimony rather than technical evidence. These instances clearly reflect that Vietnam'’s judiciary
still lacks a chain of custody and an independent data verification process (Nguyen Thanh Minh Chanh,
2021; Tran, 2022).
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From international experience, many advanced jurisdictions have established close coordination
between legal rules and technical standards to ensure the authenticity of electronic data. In the United
States, courts are increasingly recognising the probative value of social media data and digital platform
content, while warning of risks of manipulation or deletion. Proposals include using timestamping and
blockchain to enhance the reliability of evidence (Wang et al., 2024). Similarly, in Europe, cases involving
social networks show that although jurisprudence is evolving, challenges regarding the authenticity of
digital data persist (Psychogiopoulou, 2021). In Asia, Singapore is seen as a leading example of
combining legal regulation with technical authentication, allowing courts to verify messages, emails, or
OTT data through service provider confirmation. This mechanism ensures data integrity and authenticity
and significantly shortens litigation time (Seng, 2024). These instances clearly show that Vietnam can

draw on such experience to improve its legal framework.
From Practical Context

In Vietnam’s commercial dispute resolution practice, the authentication of electronic evidence
remains a significant challenge for both courts and arbitral tribunals. Despite the Civil Procedure Code
2015 and the Law on Electronic Transactions 2023 acknowledging the legal effect of data messages,
electronic signatures, and digital documents (Civil Procedure Code, 2015), (Law on Electronic
Transactions, 2023), these provisions remain largely principled and lack specific procedural guidance on
authentication, collection, preservation and digital forensic examination (Nguyen Thanh Minh Chanh,
2021), (Tran, 2022).

Judicial practice reveals that many cases are delayed or dismissed due to insufficient verification of
the origin or integrity of digital data. In a “loan contract dispute”, for example, the People’s Court of Binh
Xuyen District (TAND huyén Binh Xuyén, 2024). refused to admit printed Zalo messages as evidence
because of the absence of digital forensic tools, compelling the court to rely on oral testimony instead
of technical proof. This highlights the absence of a clearly defined chain of custody to ensure authenticity
during data collection, storage, and presentation. Vietnam also lacks an independent digital forensic
authority with a mandate to assist courts and arbitration tribunals in analysing, recovering, or
authenticating electronic evidence (Nguyen Thanh Minh Chanh, 2021; Tran, 2022).

Compared to advanced jurisdictions, Vietnam’s legal framework still lacks effective integration
between legal provisions and technical standards governing the authentication of electronic evidence.
In contrast, Singapore has established a detailed and coherent regime under its Evidence Act (1983)
(Singapore Parliament, 1983) and Electronic Transactions Act (2010) (Singapore Parliament, 2010).
Section ? of the Evidence Act mandates proof of “the integrity of the data storage system” as a condition
for establishing authenticity. Furthermore, Singapore’s legal practice permits network service providers
and digital platforms to verify essential metadata, such as the sender’s identity, transmission time, and IP
address, in civil and commercial disputes, ensuring the technical traceability of digital evidence (Seng,
2024).
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In the United States, the Federal Rules of Evidence (Rules 901 and 902) (13), (14) explicitly address
the authentication of electronic evidence (Federal Rules of Evidence, 2024). Under these provisions,
electronic evidence may be deemed self-authenticating if accompanied by a valid technical certification,
such as verified copies with a hash value, metadata or confirmation by a system administrator. U.S. courts
also accept digital forensic reports as independent proof of authenticity and origin (Wang et al., 2024).

In the European Union (EU), the elDAS Regulation (European Union, 2014) establishes a unified
framework for electronic identification and trust services. Under this regime, digital signatures,
timestamps, and electronic seals (e-seals) carry the same legal effect as handwritten signatures and are
mutually recognised across all Member States, thereby ensuring both the legal validity and technical

verifiability of electronic data (Psychogiopoulou, 2021; Stoykova, 2021).

In contrast, Vietnam’s system remains fragmented and essentially principle-based. Unlike
Singapore, the United States, and the EU-where mandatory technical standards such as hash verification,
timestamping, and chain-of-custody procedures are clearly defined-Vietnam has yet to codify
comparable procedures. As a result, the assessment of electronic evidence in Vietnam often depends
on judicial discretion rather than objective technical criteria, which undermines consistency,
predictability and transparency in adjudication (Nguyen Thanh Minh Chanh, 2021; Tran, 2022).

Recommendations for Improving the Vietnamese Law on the Authentication of Electronic
Evidence Derived from Digital Transactions and Communications

In the context of a rapidly developing digital economy, online transactions and communications
(such as emails, OTT applications, e-commerce platforms, electronic contracts, and blockchain-based
exchanges) have increasingly become the primary sources of evidence in the resolution of commercial
disputes. However, Vietnamese law currently stops at recognising the legal validity of data messages,
without establishing a coherent, scientific, and internationally standardised mechanism for
authenticating electronic evidence originating from digital transactions and communications. Therefore,
it is necessary to improve the law in the following directions.

Establishing Authentication Mechanisms for Specific Types of Digital Transactions

Vietnam should develop specific authentication mechanisms suited to various types of digital
transactions and communication platforms—such as email, OTT messaging applications (e.g., Zalo,
Viber), e-commerce exchanges, and electronic contracts. These mechanisms must clearly define the
source and method of data collection, identify both the sender and recipient, and record essential
metadata such as IP addresses, timestamps, and hash values. Such technical specifications are crucial for

ensuring data integrity, authenticity and traceability throughout the transaction process.

Vietnam may refer to the Singaporean model [Evidence Act (Cap. 97, Revised Edition)] (Singapore
Parliament, 1983), which requires proof of “the integrity of the data storage system” as a condition for

authenticating electronic information generated from digital transactions.
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Legal Framework for Trusted Third-Party Authentication

A comprehensive legal framework should be established to enable the authentication of electronic
evidence through trusted third parties. These entities may include electronic certification authorities,
telecommunications service providers, or licensed online transaction platforms that are authorised to

verify the identity of parties, the transmission time, and the integrity of content.

The European Union’s Regulation (EU) No. 910/2014 (elDAS) provides a valuable reference, as it
ensures the cross-border legal recognition of electronic signatures, timestamps and seals, thereby
reinforcing transparency and technical verifiability. This framework grants digital evidence the same legal
status as traditional paper-based documents, promoting trust and legal certainty in digital environments

(European Union, 2014).
Regulation of the Chain of Custody for Electronic Evidence

Vietnam should promulgate detailed regulations governing the chain of custody for electronic
evidence derived from digital transactions and communications. These regulations should encompass
all procedural stages from recording, storage and transfer to verification and presentation—under the
supervision  of  judicial  authorities or independent digital  forensic institutions.
To ensure consistency with international best practices, Vietnam should adopt ISO/IEC 27037:2012,
which provides standardised guidelines for the collection, preservation, and handling of digital
evidence. This approach guarantees that the integrity and reliability of data are maintained throughout

the entire evidentiary process (ISO, 2012).
Establishment of a Digital Forensic Centre for Civil and Commercial Matters

Vietnam should consider creating a Digital Forensic Centre for Civil and Commercial Matters to
assist courts and arbitral tribunals in authenticating electronic evidence arising from digital transactions
and communications. This specialised centre should be empowered to collaborate with network service
providers, e-commerce platforms, and technology enterprises to verify data origins, retrieve deleted

files, and analyse metadata.

The United States model, in which digital forensic reports are treated as self-authenticating
evidence under Federal Rules of Evidence 901 and 902(13), (14) (2024), demonstrates the effectiveness

of institutionalising forensic expertise within the evidentiary system (Federal Rules of Evidence, 2024).
Capacity Building and Public-Private Partnerships

To ensure effective implementation, Vietnam should invest in capacity building by organising
specialised training programs on the authentication of electronic evidence for judges, arbitrators,

prosecutors, and legal practitioners.

Simultaneously, public-private partnerships (PPPs) should be encouraged between judicial

authorities and major technology companies (e.g., Meta, Google, Zalo, Shopee, Tiki) to develop
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standardised procedures for data provision, sender-recipient verification, and timestamp confirmation.
These partnerships must also prioritise privacy protection and data security, ensuring that evidentiary

authentication aligns with both technological realities and legal safeguards.
Conclusion

The authentication of electronic evidence derived from digital transactions and communications
has become a pivotal aspect of Vietnam'’s legal modernisation. Despite the Civil Procedure Code (2015)
and the Law on Electronic Transactions (2023) establishing foundational principles recognising the legal
validity of data messages, electronic signatures, and digital documents, the absence of detailed
procedural and technical standards continues to hinder their effective implementation. In contrast,
jurisdictions such as Singapore, the United States, and the European Union have developed
comprehensive legal-technical frameworks that integrate mechanisms such as hash verification,
timestamping, and chain-of-custody procedures with legal presumptions of authenticity, thereby
ensuring the reliability and admissibility of digital evidence in judicial and arbitral proceedings. Vietnam,
however, remains at an early stage of this development due to the lack of an independent digital forensic
authority, inconsistent judicial assessment of electronic evidence and limited cooperation between
judicial institutions and digital service providers. To overcome these challenges, Vietnam should urgently
standardise the authentication process in line with international best practices by adopting clear
regulations on the chain of custody, incorporating ISO/IEC standards for digital evidence collection and
preservation, and recognising trusted third parties as legitimate authenticators. Additionally,
reestablishing a national digital forensic centre and enhancing digital literacy among judges, arbitrators,
and legal practitioners are essential to ensuring objective, scientific, and globally aligned evaluations of
electronic evidence. Ultimately, the authentication of electronic evidence from digital transactions and
communications is not merely a technical issue but a crucial step toward establishing a transparent,

reliable, and innovation-driven legal foundation for Vietnam'’s digital economy.
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Introduction

Procedural time limits constitute a cornerstone of civil justice, ensuring that cases are resolved
within a reasonable period while safeguarding litigants’ rights to a fair trial. In commercial disputes,
where legal certainty and business continuity are paramount, delayed proceedings impose significant
economic and social costs. Excessive prolongation of pre-trial preparation undermines enterprises'
confidence in judicial institutions, discourages investment, and disrupts the stability of commercial
relations. Conversely, overly rigid deadlines may constrain fact-finding, impede thorough consideration

of evidence, and jeopardise fairness (Ha Viét Toan, 2022).

In Vietnam, the legal framework on trial preparation time limits for commercial cases is primarily
codified in the Civil Procedure Code (Civil Procedure Code, 2015). While the Code sets out statutory
deadlines, numerous interpretive and practical issues have emerged. Courts struggle with determining
the precise commencement and expiration of the preparation period, particularly in cases involving
counterclaims or supplementary claims (Ta Huyén Trang, 2019; Boan Thi Mai, 2023). Provisions on
extensions remain vague, lacking clear definitions of “complex cases” or “objective obstacles.” As a
result, inconsistent application and unjustified delays remain widespread, often stretching proceedings
beyond statutory limits without accountability (Tran Thang Long, 2022).

Against this backdrop, this article undertakes a doctrinal and comparative analysis of Vietnam’s
current regime. It highlights the interpretive ambiguities and enforcement deficiencies in practice,
examines comparative experiences from selected jurisdictions such as France (Republic of France, n.d.),
Japan (Port, 2002) and Russia (Russian Federation, 2002), and proposes reform directions. The
overarching objective is to strike a more effective balance between efficiency and fairness in the
adjudication of commercial disputes, thereby strengthening judicial credibility and protecting the

legitimate rights and interests of the parties (Ngb Van Hiép, 2022).
Research Aim

This study aims to provide a comprehensive analysis of the framework on time limits for pre-trial
preparation in commercial cases in Vietnam, to enhance the credibility of the judiciary and foster a more

favourable environment for commercial activities and economic development.
Research Questions

1. How does the current legal framework on time limits for pre - trial preparation in commercial
cases under the Vietnamese Civil Procedure Code 2015 ensure or fail to ensure efficiency and
fairness in adjudication?

2. What practical challenges arise in determining the commencement, expiration, and extension of
trial preparation periods in Vietnamese courts, and how do these challenges affect the
consistency of judicial practice?

3. What lessons can Vietnam draw from comparative approaches in other jurisdictions, and what
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reforms are needed to improve the clarity, flexibility, and enforceability of time-limit regulations

in commercial adjudication?

Results and Discussion

Article 203 of the Civil Procedure Code 2015 establishes a two-month preparation period for the
pre -trial of commercial cases, extendable once for up to one month in cases deemed complex or where
objective obstacles exist (Civil Procedure Code, 2015). Within this period, judges are required to issue
one of four possible decisions: (i) recognition of the parties’ settlement, (ii) suspension of proceedings,
(iii) termination of proceedings, or (iv) a decision to bring the case to trial. Following such decisions, the

trial must be held within one month, or two months in exceptional circumstances.

The statutory framework requires clarification of both the commencement date and expiration date
of the preparation period. According to Article 203 (Civil Procedure Code,2015), the preparation period
begins from the date the court accepts the case. However, in practice, determining this commencement
date is complicated by procedural issues such as counterclaims, independent claims, or supplementary
claims, all of which can significantly alter the scope of adjudication. This ambiguity underscores the
importance of legislative guidance to ensure transparency, consistency, and predictability in trial

preparation (Ta Huyén Trang, 2019).
Practical Challenges
Commencement of the Period

Under Article 203 of the Civil Procedure Code, the preparation period is calculated from the date
the court accepts the case (Civil Procedure Code, 2015). This period is calculated from the date the court
"accepts” the case, which in practice depends on procedural steps: if the plaintiff is not exempted, the
acceptance date is the day the court receives the advance court fee receipt; if exempted, itis the day the
court receives the statement of claim together with supporting documents and evidence (Ha Viét Toan,
2022). In line with the general rules for procedural time calculation, counting does not begin on the
acceptance date itself. Still, on the following working day, and if the final day falls on a weekend or public
holiday, the deadline is extended to the next working day (National Assembly, 2015). Practical difficulties
arise, however, when defendants submit counterclaims or when independent or supplementary claims
are introduced. These additional claims broaden the scope of legal relationships to be adjudicated,
raising the question of whether the time limit should be recalculated. Resolution No. 05/2012/NQ-HDTP
of the Supreme People’s Court, though no longer in force since 2023, once clarified that the preparation
period should only commence after the completion of all procedural requirements for such claims, a
principle still regarded as logically and practically sound. In the absence of explicit legislative guidance
in the Civil Procedure Code 2015, inconsistent judicial practice persists, thereby underscoring the need

for a new resolution to codify this principle (Boan Thi Mai, 2023).
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Evidence of this issue can be seen in a case where, on April 25, 2024, Mr Nguyen A filed a lawsuit
against Ms Le C before the People’s Court of District X regarding a “Contract for the Sale of Goods”
involving agricultural products for export with a contract value of VND 1 billion. The Court formally
accepted the case on May 5, 2024, pursuant to Notice No. 05/2024/TB-Acceptance, and within the
statutory preparation period, conducted procedural activities such as taking testimonies and collecting
evidence. On May 20, 2024, the plaintiff submitted a supplementary claim seeking an additional payment
of VND 200 million, which the Court accepted on May 30, 2024, under Notice No. 234/2024/TB-Court,
thereby increasing the total claim to VND 1.2 billion. Following two unsuccessful mediation sessions on
June 5 and June 16, the Court brought the case to trial on July 26, 2024. This factual scenario gave rise
to two opposing interpretations of the time limit for first-instance trial preparation: one view holds that
the statutory period should be recalculated from the date the supplementary claim was accepted,
meaning the case remained within the lawful timeframe as of July 26; the other view maintains that the
Civil Procedure Code provides no basis for recalculation, so the time limit should have been counted
from May 5, rendering the July 26 trial a violation of procedural deadlines (Tran Thang Long, 2022).

In evaluating these divergent perspectives, it is arguable that the first view, which supports
recalculating the time limit for trial preparation from the date the court accepts the supplemental claim,
reflects an effort to preserve fairness in adversarial proceedings. The rationale is that when the scope or
value of the dispute changes, additional procedural steps, such as renewed evidence-gathering,
conciliation attempts, and procedural adjustments, may be necessary to safeguard the litigants’
legitimate rights and interests. Nevertheless, this interpretation encounters significant limitations: the
Civil Procedure Code 2015 contains no provision expressly authorising such recalculation. Article 203
(Civil Procedure Code, 2015) stipulates a fixed two-month preparation period, extendable by only one
month, calculated strictly from the date of initial acceptance, without exceptions for amendments or
supplements to the claim. From a doctrinal standpoint, the second view therefore appears more
consistent with the principle of procedural certainty and the legislative intent of ensuring stability and
predictability in adjudication. Yet, the absence of explicit regulation creates a lacuna that may lead to
inconsistent judicial practice and potential procedural disputes. To address this, legislative reform is
warranted, specifically an amendment to the CPC that provides clear rules on how preparation periods
should be treated in cases involving supplemental claims. Such clarification would not only enhance legal

transparency but also better protect the procedural rights of disputing parties.
Expiration of the Period

Another contentious issue concerns the determination of the expiration of the preparation period.
One interpretation holds that the period concludes when the judge issues one of the four decisions set
out in Article 203(3) of the Civil Procedure Code (2015). Another interpretation holds that the period
ends only when the trial formally opens. The former view is more persuasive, as the post-decision phase

is primarily administrative, such as issuing summonses and logistical arrangements and thus should not
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be considered part of the preparation stage (Ha Viét Toan, 2022), (Boan Thi Mai, 2023). Clarifying this

distinction is crucial for legal certainty and procedural consistency.
Extension Mechanism

The Civil Procedure Code 2015 permits an extension of up to one month in cases deemed complex
or subject to objective obstacles. Still, it provides no statutory definition or criteria for identifying such
circumstances (Civil Procedure Code, 2015). In practice, many commercial cases far exceed statutory
limits, with the preparation stages lasting several months or even years, undermining both efficiency and
legal certainty (Ng6 Van Hiép, 2022). Comparative experiences reveal diverse approaches to balancing
certainty and flexibility in trial preparation. In France, judges enjoy broad discretion to set deadlines
based on case complexity and urgency, ensuring procedural adaptability (Republic of France, n.d.). In
Japan, courts may extend or shorten deadlines but must respect certain immutable periods to safeguard
stability (Port, 2002). Russia, meanwhile, prescribes short statutory limits but provides judges with

flexibility to accommodate case-specific circumstances (Russian Federation, 2002).

These modelsiillustrate the fundamental trade-off between two imperatives: legal certainty through
fixed deadlines and judicial flexibility to adapt to the complexity of disputes. Vietnam’s current framework
tends toward rigidity, lacking sufficient guidance to reconcile efficiency with fairness (Ta Huyén Trang,
2019; Ha Viét Toan, 2022; Boan Thi Mai, 2023). As such, reform is necessary to introduce clearer criteria
for extensions, better definitions of complexity, and mechanisms to ensure consistency across courts
(Ng6 Van Hiép, 2022; Tran Thang Long, 2022).

This issue can be seen in the dispute over a service contract between Company D Ltd. and
Company D1 Ltd., where the Notice of Acceptance of the Case No. 194/2023/TLST-Commercial dated
October 17, 2023, was followed only by the Decision to Bring the Case to Trial No. 9896/2024/QBXXST-
Commercial on June 20, 2024(Ban an s6 168/2024/KDTM-ST ngay 26/7/2024 vé viéc “Tranh chap hop
déng dich vu"[Judgment No. 168/2024/KDTM-ST dated July 26, 2024 on “Service contract dispute”],
2024). Thus, the first-instance proceedings in this case extended for more than six months. An even more
significant delay occurred in the dispute between Commercial Bank V and Electronics Company NH Ltd.,
in which the Notice of Acceptance No. 66/2022/TLST-Commercial was issued on November 2, 2022, but
the Decision to Bring the Case to Trial No. 89/2024/QBXXST-Commercial was not rendered until
September 16, 2024 nearly two years later(Ban an sé 89/2024/KDTM-ST ngay 16/9/2024 vé viéc “Tranh
chédp hop déng dich vu” [Judgment No. 89/2024/KDTM-ST dated September 16, 2024 on “Service
contract dispute”], 2024). Although the trial preparation periods in both cases clearly exceeded the
statutory limit, the Procuracy in its opinions on both judgments concluded that the courts had complied
with procedural law (Truong Thi Diém My, 2020). This demonstrates that first-instance proceedings can
be repeatedly extended or suspended, resulting in prolonged trial preparation periods. Consequently,
while under the Civil Procedure Code, the duration of trial preparation in commercial cases is expected

to last from three to five months (including extensions), in practice, such cases are often significantly
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prolonged and rarely resolved within the statutory time frame (Ngé Van Hiép, 2022).
Recommendations for Legal Reform

The legal framework governing the time limits for resolving commercial cases in Vietnam is
relatively comprehensive. Nevertheless, delays in adjudicating such cases in the courts remain
widespread, often without justification. These delays reveal significant shortcomings in the
implementation process. Prolonged proceedings not only undermine the lawful rights and interests of
the parties but also impose substantial costs in terms of time, effort, and financial resources. Moreover,
frequent appeals and protests of court decisions lead to repeated hearings, further prolonging

proceedings and adversely affecting enterprises' business operations.

To enhance the effectiveness of pre-trial preparation and adjudication of commercial cases in the

future, the following measures should be adopted:

First, it is necessary to improve judges' professional competence and accountability in handling
commercial cases. Such cases are often complex, requiring judges not only specialised legal knowledge
but also expertise in relevant business fields, along with adjudicative skills and practical experience.
However, at the district level, judges are required to hear cases across multiple domains, and their
experience in adjudicating commercial disputes remains limited, leading to uncertainty in practice. In
some instances, a few judges deliberately prolong the resolution of cases due to concerns about
professional performance evaluation or reappointment. Therefore, the State should ensure appropriate
remuneration policies and strengthen training programs on commercial law and related disciplines for
the judiciary. Additionally, the number of judges at district-level courts should be increased to alleviate
caseload pressures and ensure the quality and timeliness of adjudication. At the same time, each judge
must be held to high standards of professional responsibility and judicial ethics to resolve commercial

disputes in strict compliance with the law.

Second, certain provisions of the 2015 Civil Procedure Code concerning the time limits for
resolving commercial cases should be reviewed and amended. Currently, the preparation period for trial
in commercial cases is limited to two months from the date of acceptance. Given the complexity of such
cases, which often involve extensive fact-finding and the collection of evidence from multiple sources,
this period is inadequate. In addition, the service of procedural documents and other investigative steps
is time-consuming. The shortage of judges specialised in commercial matters at district-level courts,
combined with a heavy caseload, frequently results in case backlogs. Accordingly, it is recommended to
amend Point (b), Clause 1, Article 203 of the 2015 Civil Procedure Code to extend the preparation period
for trial in commercial cases to three months.

Furthermore, the provisions on extending the trial preparation period remain vague in complex

"

cases, force majeure events, or objective obstacles. Terms such as “cases of a complex nature,” “objective

obstacles,” and “legitimate reasons” were previously defined under Clause 3, Article 14 of Resolution
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No. 05/2012/NQ-HDTP of the Council of Judges of the Supreme People’s Court dated 03 December
2012. However, this resolution has expired without replacement, creating a significant legal gap that

judges may exploit to deliberately prolong proceedings.

Third, it is crucial to strengthen mechanisms for monitoring and supervising compliance with
statutory time limits in commercial cases, and to impose stricter sanctions for violations. Currently,
oversight is mainly conducted through reporting, summaries, and periodic reviews. Nonetheless,
commercial cases continue to be delayed without legitimate grounds, in contravention of procedural
time limits prescribed by law. Disciplinary measures against judges violating case resolution deadlines
remain insufficiently emphasised. In practice, litigants and their legal representatives often submit
petitions urging timely adjudication, but the courts’ responses and corrective actions are frequently
delayed. In some instances, complaints and petitions filed in superior courts remain unresolved for years,
exacerbating the problem. To address this situation, effective monitoring of case progress must be

prioritised, and judges who breach statutory deadlines should be subject to strict disciplinary measures.
Conclusion

The statutory framework on time limits for pre-trial preparation in commercial cases in Vietnam
provides a necessary procedural foundation but suffers from both rigidity and ambiguity. The lack of
clarity regarding commencement, expiration and permissible extensions has resulted in inconsistent
application, judicial discretion without clear guidance, and prolonged delays that undermine business
confidence and legal certainty.

To address these shortcomings, legislative reform is urgently needed. First, the preparation period
for commercial cases should be extended to reflect the complexity of such disputes more accurately.
Second, explicit criteria must be introduced to define complex cases, objective obstacles, and legitimate
grounds for extensions, thereby reducing arbitrary application. Third, judicial accountability should be
strengthened through enhanced monitoring and supervision, and stricter disciplinary measures for
violations of statutory deadlines.

By adopting these reforms, Vietnam can build a more transparent, efficient, and fair adjudicative
framework for commercial cases, ensuring both the timely resolution of disputes and the protection of
parties’ legitimate rights. Ultimately, such improvements will enhance the credibility of the judiciary and

foster a more favourable environment for commercial activities and economic development.
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TpaHchdop™mauia rA0BaAbHUX IHBECTULIMHUX PUHKIB YNPOAOBX OCTaHHbOTO AECATUAITTA
XapaKTePU3YETbCA 3POCTAaHHAM yBaru A0 HediHaHCOBMX YWMHHWKIB OLIHIOBAaHHA KOPMOPaTUBHOI
AIAABHOCTI. TpaAWLUiMHI MOAEAI LiHOYTBOPEHHA aKTWUBIB [PYHTYBaAMCA AMLIE Ha MNOKa3HMKax
NPMBYTKOBOCTI, AIKBIAHOCTI Ta ¢iHaHCOBOI CTiMKOCTI. HaToMicTb iHBeCTUUiiHa NapaaMrMa OCTaHHIX
POKIB IHTErpye KpuTepil €eKOAOr4YHOI BIAMOBIAGABHOCTI, COLIaAbHOrO BMAMBY Ta  AKOCTI
KOPMNOpPaTUBHOrO YrNpaBAiHHA. 3TMAHO 3 OLiIHKaMW MPOBIAHUX AOCAIAHWLBKUX LEHTPIB, akTUBWU MiA
ynpaBAiHHAM i3 3acTocyBaHHAM ESG-cTpaterinn nepesumnam 35 TpaH. ooA. CLUA, Lo cTaHOBUTbL NOHaA,
TPETUHY rAOBAAbHOrO iHBECTULiMHOro Kanitaay (puc. 1). Y ubOMy KOHTEKCTI aKTyaAbHUM € MUTaHHA
WoAO peanbHoro Bnamey ESG-pentuHrie Ha ¢iHaHCOBI MapamMeTpu MIAMPUEMCTB | MexaHi3Mu

dopMyBaHHA XHbOT IHBECTULINHOT NPUBabANBOCTI.

lNonepeaHi AOCAIAKEHHA AEMOHCTPYIOTb HEOAHO3HAaYHI pe3yAbTaTh LWoAO 3B'A3Ky Mix ESG-
NoKasHMKaMu 11 BapTICTIO KaniTaAy. YacTnHa eMnipuyHnX pobiT NIATBEPAXKYE rnoTe3dy Npo 3HU>KEHHA
npeMii 3a pu3nK AAA KOMNaHin i3 Bucoknmn ESG-pentuHramu. ABTOpM MOACHIOWOTL Le epeKkToM
penyTauii, MOAINWEHUM AOCTYNMOM AO ¢iHaHCYyBaHHA Ta 3MEHLEHHAM PEryAaTOPHUX PU3KKIB.
BoaHo4ac okpeMi AOCAIAXKEHHA BKa3yloTb Ha BIACYTHICTb CTaTUCTUYHO 3HAYyLLOro BMAMBY YM HaBiTb
HeraTMBHY KOPEAALIo B KOPOTKOCTPOKOBOMY nepioai. AOCAIAHMKM MOB'A3YIOTb TaKi pe3yAbTaTu 3
AOAATKOBUMU BUTPaTaMm Ha BrnipoBapkeHHA ESG-npaktuk. MeTopOAOriYHi OOMeXxeHHA HaABHUX
PODBIT OXOMAIOIOTb HEAOCTATHIM KOHTPOAb 3a raAy3eBMMW OCODBAMBOCTAMKW, OOMEXKEeHi 4acoBi
FOPU30HTU CMOCTEPEXEHb | BIACYTHICTb YpaxyBaHHA KPU3OBMX NepioaiB. 3 OrafAy Ha HaBeaeHe, ue

SHNXKYE MOXXAUBICTb y3araAbHeHHA BMCHOBKIB.
Pucynok 1

AnHaMika 3poCTaHHA akTUBIB Mig ynpaBAiHHAM i3 3acTtocyBaHHAM ESG-cTpareriv (2020-2025 pp.)
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1 2 3 4 5

—e—YacrTka Big rmobanbHoro iHBecTuuinHoro kanitany: —e—O6car aktusis (TprH USD)

Axxepeno: pospaxoBaHo Ha ocHosi Global Sustainable Investment Alliance (2021, 2023), Bloomberg
Intelligence (2024)
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BaxamBoro  3HauyeHHAa HabyBae  apOCAiakeHHA  poai  ESG-kputepiiB  y  KOHTeKcTi
MaKpPOEKOHOMIYHOI HECTabiAbHOCTI Ta reonoAITUYHMX WOKIB. DiHAHCOBI KPU3U 11 BOEHHI KOHOAIKTM
PAAMKAAbHO 3MiHIOOTb MPIOPUTETU IHBECTOPIB | MIABULLYIOTb 3HayeHHA ¢aKTopiB CTIMKOCTI,
NPO30POCTi YNpPaBAIHHA Ta 3AaTHOCTI KOMMaHi apanTyBaTUCA AO eKCTpeMaAbHUX ymoB. [lpoTe
HayKOBa AiTepaTypa HeAOCTaTHbO BUCBITAIOE MUTaHHA B3aEMOAIT MiX NMOKa3HNUKaMKM CTaAOrO PO3BUTKY
M BapTICTIO KaniTaAy B yMOBax CUCTEMHUX KpKU3. 3a3HavyeHe CTBOPIOE NPODbIA y PO3YMiHHI MeXaHi3MiB

dopMyBaHHA IHBECTULINHOT NPUBAaBAMBOCTI KOMMaHIN 3i CTAAMMMK NPaKTUKaMM.

MeTol0 AOCAIAMKEHHA € KOMMAeKCHUW aHaAi3 BnamBy ESG-iHAeKCiB Ha iHBeCTULiNHY
npnBabAMBICTb NIANPUEMCTB KpPi3b NPM3My cepeaHbo3BakeHoi BapTocTi Kanitaay (WACC), noBeaiHKkuM
IHCTUTYLIMHUX IHBECTOPIB | PEryAATOPHUX 3MiH Y CTaAOMY IHBECTULINHOMY cepeaoBULLi. AOCAIAKEHHA
OXOMAIOE aHaAi3 pAaHmx noHaa 1500 raobanbHUX KOMMNaHIN, BKAIOYEHUX A0 NMpoBiaHUx ESG-iHaeKciB
(MSCI ESG Leaders, S&P 500 ESG) 3a nepioa 2020-2025 pp., i3 reorpadiyHnm ¢GoKycoM Ha
kopnopauiax [liBHiYHOT AMepukn, €Bponun Ta Asiicbko-TuxookeaHcbkoro perioHy. OkpiM TOro,
AOCAIAXKEHHA CMPAMOBaHE Ha BUABAEHHA eMMIPUYHUX 3aKOHOMIpHOCTen, wWwo nos'AsytoTb ESG-
PENTUHIM 3 IHAHCOBMMMK MapaMeTpaMu KOMMaHiIM, a TakoX Ha 3'ACYyBaHHA KaHaAiB, Yepes sKi
NMOKa3HWKM CTaAOrO PO3BUTKY BMNAMBAIOTb Ha AOCTYN MIANPUEMCTB AO KaniTaAy Ta IXHIO PUHKOBY OLLHKY

B YMOBax MiABMLLEHOT HEBM3HAYEHOCTI.
PesyAbTaTti AOCAiAXKEHD

CucrteMaTmM3oBaHUIM  aHaAi3 eMMNiPUYHUX AOCAIAXKEHD MIATBEPAXKYE, WO iHTerpauia ESG-
MOKa3HMKIB Y MOAEAI OLIHKM PU3NKY CYNPOBOAXKYETHCA CTIMKMM 3HUMEHHAM BapTOCTI KamiTaAy Ta
3POCTaHHAM PUHKOBOI OLIHKW MIANPUEMCTB, BKAIOYEHUX A0 MpoBiaHMX ESG-iHaekcis (puc. 2). Le

Y3rOAXKYETbCA 3 pe3yAbTaTaMu, NoAaHUMU B pocaiakeHHsx (MSCI, 2025; Malich & Husi, 2025).
PucyHok 2

KaHaaun BnanBy ESG-iHAeKCIB Ha IHBECTULiVIHY NpuBabAMBICTb NiAMPUEMCTB

° TN

N a— 2
3
1
MokpauieHHn MokpaleHHs BigHOCUH
onepawiiHol AiaNbHOCTI 3 3aliKaBNneHuMu
Ta 3HUXKEHHSA PU3MKIB CTOpOHaMM
3anyyeHHs iHBecTOpIB, MNiaBuuLeHHn penyTauil ) ) BnnMB Ha cTpaTeriyHe
opieHToBaHuX Ha ESG EdextneHe . Ta NOANbHOCTI KJIEHTIB MposopicTb Ta gianor 3 NnaHyBaHHA Ta
BUKOPUCTaHHA pecypcis 3alikaBneHuMu ynpaeninus
3DOCT3H.HH I'IOI'IM'I}’ Ha Ta ynpae/iHHA MokpaleHHs iMiaxy CTOpPOHaMu
ESG-iHBecTuuji puankamu 6peHzy Ta NOSIbHOCTI IHTerpauis ESG-
KNieHTiB (akTopiB y cTpaTerito
,A,,\Kepe/\o: aBTOpPCbKa p03p06Ka.
320

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License.



@) FUTURITY %5, Priveoryk
CONFERENCE PAPER E ‘} ruTumy :(%j: e

s
%

[NopiBHAHHA KBIHTIAIB KOMMNaHiM 3a piBHeM ESG-penTuHry AemMoHCTpye, WO eMiTeHTU 3
HaMBULMMM MOKAa3HMKaMK MaloTb HUXYY CepeAHbO3BakeHy BapTicTb KanitTaay Ha 15-20% vy
MOPIBHAHHI 3 MIAMPUEMCTBAMU 3 HaMHMXKYMMKU OUiHKaMK (Taba. 1), Wwo Bipobparkae CKOPOYEHHH
npeMii 3a pU3nK i NOAINWEHHA YMOB 6OProBoro 1 akuioHepHoro ¢iHaHcyBanHA (Malich & Husi, 2025;
Rohara, 2025).

Tabanua 1

[TopiBHAABHWI aHaAi3 cepeaHbo3BaxkeHoi BapTocTi kanitany (WACC) 3a ESG-KBIHTiAAMMN

1-1 (HamBULLMIA) 85-100 6.2 - 2,8
2-1n 70-84 6.8 +0,6 n.n. 3,2
3-1 55-69 7.3 +1,1 n.o. 3,7
4-i7 40-54 7.8 +1,6 n.n. 4,3
5-n 0-39 8.5 +2,3 n.m. 5,1
(HaMHW>KYMI)

[MpumiTKa: N.N. - NPOLUEHTHI NyHKTW. PisHnua Mix 1-M Ta 5-M KBiHTIAeM cTaHOBUTL 2.3 M.M., WO €KBiBaAEHTHO

sHMxeHHIo WACC Ha 27 % ans KOMMaHil i3 HaviBuwmMm ESG-pentuHramm.

Askepeno: pospaxosaHo Ha ocHoBi aaHmx Malich & Husi (2025), Rohara (2025); Bubipka 1500+ raob6anbHux

KoMMaHiv

lNaHeAbHi MoaeAi, Wo nobyaoBaHi aad Bubipok noHas 1500 raobanbHUX KOMMaHIN,
NIATBEPAXKYIOTb CTAaTUCTUYHO 3HAYYLLY HEraTUBHY 3aAEXKHICTb MiXK iHTerpasbHumu ESG-pentuHramm ta
WACC HaBiTb nicAs KOHTPOAIO 3a PO3MIPOM, raAay3sto Ta nokasHukamu npubytkoeocti (Eccles et al.,
2023).

Okpim Toro, Bname ESG-iHAeKCIB Ha iHBECTULINMHY NPUBAOAMBICTb MIACUAIOETBCA ONepaLiiHO0
AKICTIO Bi3Hec-npoLeciB, 30KpeMa YrnpaBAiHHA 3anacamMu Ta BUPOOHMYMMKU pecypcamu. [TpakTuka
BMPOBAAXEHHA CUCTEM TMAaHyBaHHA noTpeb y MaTtepianax y komnaHiax FMCG nokasye, wo
MOCAIAOBHE CKOPOYEHHA HecCTadi Ta HaAAMLLKIB 3amaciB, MIABWLLEHHA MPOrHO30BaHOCTI FPOLUOBMX
MOTOKIB | 3MEHLEeHHA onepauiiHNX PU3NKIB CTBOPIOE 6asy AAA KpPaLWoro CNpPUWHATTA Takux
MNIAMPUEMCTE iHBECTOpPaMK Ta KpeauTopamu, mnocuAloodm edekt Bia Bucokux ESG-nokasHukise
(Hasenko, 2025). TakMM 4MHOM, CydacHi MAXOAM AO YNPaBAIHHA pecypcamu, MOEAHAHI 3 IHAEKCHOIO
npucyTHicTio B ESG-6eHuMapkax, popMytoTb KOMMNAEKCHUI NpodiAb HAAIMHOCTI, WO 6e3nocepeaHbo

BiAODparkaeTbCA B MOKa3HMKax BapTOCTi KaniTaAy Ta PUHKOBUX MYAbTUMAIKATOPIB.

3MiHa MOBEAIHKM IHCTUTYLIMHUX IHBECTOPIB € e OAHWM Ba*XAMBUM KaHaAoM Bnamey ESG-
IHAEKCIB Ha IHBECTULiNHY npuBabAMBICTb NMiANPUEMCTB. [AODaAbHI OMWUTYBaHHA MOKa3yloTb, LWO
BiAbLLICTE NPOGECINHNX IHBECTOPIB IHTErPYE KPUTEPIi CTaAOro PO3BUTKY B iHBECTULIMHI MaHAATW,
NPUYOMY 3POCTAE YacTKa CTpaTerin, AKi NOEAHYIOTb IHTerpoBaHun Niaxia A0 ESG i TeMaTnyHi inBecTnuii
B eHepreTuyHuin nepexia, AekapboHizauio Ta couiaabHy crinkicts (BNP Paribas Securities Services,
2025; Cambridge Associates, 2025). YHacaia0k UpbOro BKAlOYeHHA KomnaHin a0 ESG-iHaekcis

3aMnycKae MexaHiYHUM AOAATKOBMI MOMUT i3 BOKYy nacuMBHWUX QOHAIB i BeHYMapK-OpiEHTOBAHMX
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nopTheniB, WO BUABAAETBCA Yy BULUMX OBCArax TOPriB, HMXYMX CMpeasax i CTIMKIWOMY iHTepecCi

iHBECTOPIB HaBIiTb Yy Nepioan NiABULLEHOT pUHKOBOT BoAaTUAbHOCTI (SoFi Learn, 2025; MSCI, 2025).

PeryaatopHi 3amiHu B €C Ta Ha rAo6aAbHOMY PiBHI MOCUAIOIOTb POAb ESG-iHAEKCIB AK IHCTPYMEHTY
CeAeKLIT MIANPNEMCTB AAA AOCTYMNY AO KamiTaAy. 3anpoOBaAXKEeHHA BMMOI AO KOPMOPAaTUBHOI 3BITHOCTI
MNPO CTaAM PO3BUTOK, CTaHAAPTIB PO3KPUTTA iHPOpPMaLil, 30piEHTOBAHNX Ha IHBECTOPIB, a TaKOXK
rapMoHizauis HedbiHaHCOBMX MOKa3HMKIB MIABULLYIOTb MOPIBHIOBAHICTL | HaainHicTb ESG-paHux, wo
NPAMO BPaxOBYETbCA B METOAOAOTIAX PENTUHIOBUX areHTCTB Ta iHAeKCHUX npoBanaepis (European
Commission, 2023; International Sustainability Standards Board, 2023). Y BoeHHMX i KpU30BUX yMOBax
3Ha4YeHHA NPO30POCTI, AKOCTI YNPaBAIHHA Ta 3AaTHOCTI KOMMNaHIN BUTPWUMYBaTU €KCTPEMaAbHI LLOKMU
AOAATKOBO 3POCTAE, OCKiIAbKM MakpOGbiHaHCOBI pPillEHHA YPAAIB | LEHTPaAbHUX 6aHKiB LWoAO
NIATPUMKW AIKBIAHOCTI Ta OOProBOi CTIMKOCTI POOAATb TaKi XapaKTePUCTUKM KALOHOBUMU OPIEHTUPaMU

And iHBecTopis (Kalinina et al., 2023).

3 orafay Ha HaBeAeHe, PO3BUTOK MPaKTUK CTpec-TeCTyBaHHA OaHKIBCbKOI CUCTEMU B yMOBax
BilHW AEMOHCTPYE, WO iHBECTUUIMHI PIlEHHA AEAAAI YacTille CnMpalroTbCA Ha CUeHapHY OUiHKY
CTINKOCTI $iHAHCOBMX MOCEPEAHUKIB i KOPMOPATUBHUX MO3MYAAbHUKIB AO LUOKIB, WO MNOB'A3aHi 3
KPEAUTHWUM, MPOLEHTHNM | MakpOEeKOHOMIYHUM pusmkamu (Bakalo, 2025). PeayabTati Takmx Moaenel
MOKa3ytoTb, O HaMbiAbLW CTINKMMU € NPOdiAl, Y AKMX NOEAHYIOTbCA AMBepcudikoBaHa CTPYKTypa
aKTUBIB, Mpo3ope pPo3KpuTTA iHGOpMaLil, edeKTUBHE YNpPaBAIHHA PU3NKaMKU Ta BIAMOBIAHICTb
cydacHuUM ESG-cTtaHaapTaM, WO Y3roaKy€ETbCA 3i CNOCTEPEXKEHHAMM LLLOAO HMXYOT BaPTOCTI KaniTaAy
Ta BULLOT PUHKOBOT OLHKN AAA MIANPUEMCTB i3 BUCcOKuMU ESG-perituHramu (Zhou et al., 2025; MSCI,
2025). Y KOMNAeKCi Le MIATBEPAXKYE, WO BKAOYEHHA A0 ESG-iHAEKCIB MocTae He Anle MapKepoMm
penyTauinHoi NpuBabAMBOCTI, a 1 IHAMKATOPOM GiHAaHCOBOT CTIMKOCTI Ta 3AaTHOCTI KOMMaHI 3aAydaTy

KaniTaA Ha BUTIAHILLMX YMOBaX Yy CTaAOMY IHBECTULIMHOMY CePEeAOBMLL.
BucHoBkK

MpoBeaeHE AOCAIAKEHHA MIATBEPAXKYE BU3HavaAbHy poab ESG-iHaekciB y dopMyBaHHI
IHBECTULIMHOI NpuBabAMBOCTI NiANPUMEMCTB. EMNipUYHMI aHaAis AEMOHCTpye, WO KoMnaHii 3
Bucokmumu ESG-pentuHramm matotb Ha 15-20 % HMKUy cepeaHbO3BakeHy BapTiCTb KamiTasy B
NOPIBHAHHI 3 MIAMPWUEMCTBAMU HU3bKOTO PEUTWUHIOBOro CerMeHTa, Lo CBIAYMTb MPO CUCTEMHE
CKOPOYEHHA MPEMIi 338 PUNK i MOAINWEHHA yMOB diHaHCyBaHHA. AAA 3abe3neyeHHA CTaTUCTUYHO
3Hauyworo edpekty Ha WACC nianpremMcTtBaM peKkOMeHAOBAHO AOCAMTU MiHiMaAbHOro pisHA ESG-
pentuHry He Hwkue 70 6GaniB (2-11 KBiHTIAb), WO 3abesnevye 3HUMXKEHHA BapPTOCTI Kamnitaay

woHanMeHwe Ha 0.6 NpoLEeHTHOro NyHKTY B MOPIBHAHHI 3 KOMMNaHIAMW HaMBULLLOIO KBIHTIAO.

BcraHoBAeHO, Wwo edbekT Bia ESG-iHTerpauii niacMAoeTbea onepauinHoo AOCKOHaAICTIO BisHec-
npouecis, 30kpeMa edeKTUBHUM yNpaBAiHHAM 3anacamu Ta pecypcamu. CuHepria Bucokmx ESG-
MOKa3HWKIB Ta AKICHOrO MeHEeAXMeHTy QOpMyeE KOMMAEKCHUI NpPodiAb  HaAIMHOCTI, WO
be3nocepeaHbO Bia0OOpaXxaeTbCA B PUHKOBMX OLHKax NiaAnpreMcTs. [piopnUTeTHNMM KOMNOHeHTaMu
ESG-npoodinto arf BUPOBHNYMX NIAMPUEMCTB € YNPaBAIHCbKI NPaKTUKKN (G-KOMMNOHEHT) Ta €KOAOTIYHI
NoKasHWKKN (E-KOMMOHEHT), TOAl AK AAA KOMMaHin chepu MOCAYr KPUTUYHOTO 3HaveHHA HabyBae

coujianbHa BiAMOBIAAABHICTb (S-KOMMOHEHT) Ta KOPNopaTUBHE YNPaBAIHHA.
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TpaHchopMaLia NOBEAIHKW IHCTUTYLIMHUX iHBECTOPIB BWUCTYNaE Ba*KAMBWM KaHaAOM BMAWBY
ESG-iHaekciB. MacoBa iHTerpauia KpuTepiiB CTarOro po3BWUTKY B IHBECTULINMHI CTpaTerii reHepye
AOAATKOBUI MOMUT i3 BOKY NacnBHUX GOHAIB, LLO NPOABAAETLCA B MIABULLEHNX O0BcArax TOPriBAi Ta
CTabiAbHILLOMY iHBECTOPCbKOMY iHTEpeci HaBiTb Yy MepioaM PUHKOBOI BOAATWMAbHOCTI. KoMnaHiam
PEKOMEHAOBAHO aKTMBHO MpPautoBaTW Haa BKAOYEHHAM A0 npoBiaHUX ESG-iHaekciB (MSCI ESG
Leaders, S&P 500 ESG, FTSE4Good) arf OTPMMaHHA aBTOMATMYHOTO AOCTYMy AO KamiTaay

IHCTUTYLLIMHMX IHBECTOPIB.

PeryAaTopHi iHiLiaTUBM LWOAO CTaHA@PTM3aLii KOPNOpPaTUBHOI 3BITHOCTI 3HAYHO MIACUMAIOIOTb
3HayeHHA ESG-iHAEKCIB AK CEAEKTUMBHOrO IHCTPYMEHTY AOCTYMY AO KaniTaAy. B yMoBax reonoaitnyHol
HeCcTabiAbHOCTI MPO30PICTb YMNPaBAIHHA Ta CTIMKICTb A0 €KCTPEMaAbHUX PU3NKIB HabyBaloTb
AOAATKOBOI Baru, Wo pobutb BKAIOYeHHA A0 ESG-iHAeKCiB He Anlie penyTauiiHUM MapKepoM, a 1

iHAMKaTOPOM ¢iHaHCOBOT CTabiAbHOCTI.

MepcneKTMBU NOAAABLIMX AOCAIAXKEHb MOAATalOTb Yy MOrAMOAEHOMY aHaAisi raayseBoi
cneumndikm Bnamey ESG-bakTopis Ha BapTiCTb KaniTaAy 3 ypaxyBaHHAM pPerioHaAbHUX OCOBAMBOCTEN,
30KpeMa nopiBHAHHA edpekTuBHOCTI ESG-cTpaTerinn y po3BuHeHux puHkax [liBHiYHOT AMepukmK Ta
€BpoNK NOPIBHAHO 3 PUHKaMW, LLIO PO3BMBAIOTLCA, A3INCbKO-TMXOOKEaHCbKOro periony. AKTyaAbHUM
€ BMBYEHHA AMHAMIKM B3aEMO3B'A3KY Mi>K OnepaLiiHoo edeKTUBHICTIO Ta PEUTUHIOBUMM OLiHKaMu B
KOHTEKCTI umMdpoBoi TpaHchopMaLil, a Tako>K PO3POBAEHHSA IHTErPOBAHUX MOAEAEN OLIHKK, AKi

NOEAHYIOTb GiHAHCOBI IHAMKATOPW 3 MOKAa3HMKaMMN EKOAOTIYHOT Ta COLiaAbHOT CTIMKOCTI.
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TpaHchop™mauia rAob6aAbHOT €KOHOMIKM B HanpAMi iHHOBALINHO-TEXHOAOTIYHOTO PO3BUTKY
CTBOPIOE HOBI BUKAUKU AAA KPaiH i3 TPAH3UTUBHOIO €KOHOMIKOIO, L0 Y3rOAXKYETbCA 3 TAODBaAbHUMM
TEHAEHLUIAMW UMBIAIZaUiHOro nporpecy Ta aocArHeHHa Linen cranoro possutky (European
Commission, 2025), aki nparHyTb iHTErpyBaTUCA Y BUCOKOTEXHOAOTIYHI AGHLIOTM CTBOPEHHA BapTOCTI.
YKpaiHa, nepebyBatoyn Ha TpaeKTOpPIil €BPOIHTErpaLii Ta eKOHOMIYHOI MOoAEpPHi3aLil, CTUKAEeTbCA 3
HEObXiAHICTIO GOPMYBaHHA KOHKYPEHTOCNPOMOXKHOT iIHHOBALIMHOT EKOCUCTEMM, LLLO 3AaTHA 3aAydaTH
AK BITYN3HAHWN, TaK | iIHO3EMHWNI KaniTaA Y BUCOKOTEXHOAOTIYHI raaysi (FetmMaHeHko, 2025). 3 oraaay
Ha Le, AepXaBHe CTMMYAIOBaHHA IHHOBALIMHOI aKTUBHOCTI MOCTAE KPUTUYHO Ba*KAMBUM YMHHUKOM
dopMyBaHHA IHBECTULIHOT NPNBaBAMBOCTI, OCOBAMBO B yMOBax 0bMexxeHUX GiHaHCOBUX PECYpPCIB |

reonoAiTM4YHOl HecTabiabHocTi (Bakalo, 2025).

3a ocCTaHHi N'ATb POKIB YKPaiHCbKUIA ypAs PO3POOMB KOMMAEKCHY CUCTEMY MIATPUMKMK
IHHOBALMHOT AIAIABHOCTI, WO NOEAHYE MOAATKOBI MiAbrv, NpAMe diHaHCyBaHHSA Ta crnewiaAbHi NPaBoBi
PEXUMU AAA PI3HUX CEKTOPIB eKOHOMIKKW. 3anpoBasxeHHA pexkumy «Aia.City» ana IT-komnaHin,
PO3BUTOK MepeXi iHAYCTpiaAbHMX NapKiB, peaaisauia nporpammn eRobota yepes YkpaiHcbkunin GpoHa,
cTapTaniB i BMNPOBAAXEHHA MEXaHi3My MIATPUMKM 3Ha4YHUX iHBecTuuin GopMytoTb BaraTopiBHeBy
apXiTeKTypy CTUMYAIOBaHHA, 30PIEHTOBAaHY Ha Pi3Hi KaTeropii iHHoBaLinHMX nianpuemcTts. BoaHouvac
ePEeKTUBHICTb LUMX IHCTPYMEHTIB Y KOHTEKCTI MIABULLEHHA 3araAbHOI iHBECTULINHOI NPUBaBAMBOCTI

KpaiHW 3aAMLLAETbCA HEAOCTAaTHBO AOCAIAYKEHOIO.

lNonepeaHi AOCAIAKEHHA AEMOHCTPYIOTb HEOAHO3HAYHI PEe3yAbTaTh LOAO BMANBY AEPMaBHUX
CTUMYAIB Ha peaAbHi MOKasHWMKK I[HHOBALUIMHOI aKTWMBHOCTI Ta IHBeCTUUIMHI noToku. YacTuHa
eMNiPUYHNX POBIT NIATBEPAXKYE NO3UTUBHWUI BMAMB NOAATKOBUX MiAbI Ha 3pOCTaHHA BUTPAT Ha R&D i
3aAy4EeHHA BEHYYPHOro KamniTaAy, NMOACHIOOYM Le 3HM>KEeHHAM BapTOCTi IHHOBALiM | NMOKpaLLeHHAM
O4ikyBaHOI MPMOYTKOBOCTI MPOEKTIB. BopHOYac OKpeMi AOCAIAKEHHA BKasyloTb Ha ObMexeHy
edeKTUBHICTb GiCKaAbHMX CTUMYAIB B YMOBaX iHCTUTYLIMHOT CAaBKOCTI, BUCOKUX TPaHCAKLiMHNX BUTpaT
i HEeAOCTaTHbOIO PO3BUTKY diHAHCOBOT iHOpacTpyKTypu. MeTOAOAOrYHI OBMe)KeHHA HasBHUX
AOCAIAMKEHD OXOMAIOIOTb HEAOCTATHIM aHaAI3 B3AaEMOAIT MiXK PISHUMWN IHCTPYMEHTaMU CTUMYAIOBaHHA,
OOMeXKeHi 4acoBi FOPU3OHTU CNOCTEpPEeXeHb Ta BIACYTHICTb MOPIBHAAbHOIO aHaAidy 3 KpaiHamu

periOHy, LLLO 3HNXKYE MOXXAUBICTb y3araAbHeHHA OTPMMaHNX BMCHOBKIB.

Y UbOMY KOHTEKCTI OCOBAMBOrO 3HauyeHHA HabyBa€e AOCAIAKEHHA ePEKTUBHOCTI AEPXaBHOTO
CTUMYAIOBaHHA B YMOBaxX BOEHHOIO CTaHy Ta MakpOeKOHOMIYHOI HeCTabiAbHOCTI. [ €OMOAITUYHI LLOKNK
PAAMKAABHO 3MiHIOOTb HBECTULIMHI MNpiopUTeTH, MIABULLYIOYM 3HadYeHHA dakTopiB 6esnekwy,
CTabiAbHOCTI NPaBOBUX PEXKMUMIB | 3AaTHOCTI A€pP>KaBu NIATPUMYBaTU IHHOBALLIMHWI NOTEHLiaA HaBiTb
y eKcTpeManbHux ymoBax. [lpoTe HaABHa HaykoBa AiTepaTypa HeAOCTaTHbO BUCBITAIOE MUTAHHA
apanTauil MexaHi3MiB CTUMYAIOBaHHA AO KPU3OBMX YMOB Ta IXHbOrO BMAMBY Ha IHBECTULINHY
NPMBabAMBICTb Y AOBrOCTPOKOBIM NMEPCNEKTMBI, O CTBOPIOE MPOraAMHy B PO3YMiHHI ONTUMaAbHOI

apXITEKTYPW AepP>KaBHOI MIATPUMKM IHHOBAaLLIN.
MeTta aAocAipkeHHA

MeToto AOCAIAMKEHHA € KOMMAEKCHUIN aHaAi3 BMAUBY AEP>KaBHWX IHCTPYMEHTIB CTUMYAIOBaHHA
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IHHOBALMHOI aKTMBHOCTI Ha IHBECTULiINHY NpuBabAMBICTb YKpaiHu, Wwo nepeasbadae cuctemaTtumaalito
PEryAATOPHMX MEXaHIi3MiB, OLIHIOBAHHA AMHAMIKW IHBECTULIMHNX IHAEKCIB | MOPIBHAAbBHWI aHaAI3
NO3MLIIOBaHHA KpaiHW B perioHaAbHOMY iHHOBALIMHOMY AaHALWAdTI. AOCAIA>KEHHA OXOMAIOE aHaAi3
KAIOUOBMX MNporpam aep»kaBHoi miaTpuMkn (pexkum «Aia.City», iHAYCTpiaAbHi Mapku, nporpama
eRobota, mMexaHi3am 3HauHux iHBecTMuUin) 3a nepioa 2021-2025 pp., 3 reorpadiyHm GoKycoM Ha

nopiBHAHHI YKpaiHu 3 kpaiHamn LeHTpaabHoi Ta CxiaHoT EBponu.
MeToaoAoOris AOCAIAXKEHHA

MeToaoAoriuHe MIAFPYHTA AOCAIAKEHHA 6a3yeTbCA Ha KOMMAEKCHOMY BUKOPMUCTaHHI MeToaiB
€KOHOMIYHOrO  aHaAidy, CTaTUCTUYHOI OOPOOKM AAHWX | MOPIBHAABHUX AOCAIAXEHb. AAA
cucTeMaTtmsauii  iHCTPYMEHTIB  3aCTOCOBAaHO METOA  CTPYKTYPHO-QYHKLIOHAABHOTO aHaAisy, Lo
KAaCUbIKyE MEXaHi3MW MIATPMMKW 3a TUMOM, LiAbOBOIO ayAMTOPIEID Ta OYiKyBaHUMW edekTamu.
OuiHoBaHHA AMHaMIKWN IHBECTULIMHOT NPUBAabAMBOCTI 3AIMCHEHO BIAMOBIAHO A0 A@HVX EBPONENCbKOT
bisnec Acouiauil Ta €Bponencbkoro Tabao iHHoBauin 3a 2025 pik. [TopiBHAAbHWI aHaAi3 nporpam
AEPaBHOI MATPUMKN CUCTEMATU30BAHO Y GOpPMi TabAML 3a KpUTEPIAMU TUMY MIATPUMKK, PO3MIpY,
LiAbOBOI ayAnTOpIil Ta yMOB oTpuMaHHA. OBMe)KeHHA AOCAIAXKEHHA 3YMOBAEHI BIACYTHICTIO MOBHMX
CTaTUCTUYHUX AGHWX Yepe3 BOEHHWIM CTaH, a TaKoX OOME)KEeHHA LWOoAO MNyOAIMHOro PO3KPUTTA
iHpopMaLyi.

PesyAbTati AOCAiAXKEHD

CucrteMaTmn3oBaHUI aHaAI3 AeP>KaBHUX IHCTPYMEHTIB CTUMYAIOBaHHA IHHOBALLIMHOI aKTUBHOCTI
niaTBEPAXKYE GopMyBaHHA B YKpaiHi HaraTopiBHEBOI CUCTEMU MIATPMMKMW, LLO OXOMAKOE Pi3Hi
CerMeHTn [HHOBALUINMHOI ekocucTeMn Ta 3abesnevye aAMdepeHLiMoBaHi CTUMYAM 3aAEXHO BiA

cneundikm bisHec-MoaeAen | MaclwTaby npoekTis (puc. 1).

BapTo 3ayBakmTu, WO NpakTU4Ha peaAizalia AepPXaBHOI MIATPUMKM 3AIMCHIOETbCA 4Yepes
AmBepcrdiKoBaHUI HabIp IHCTPYMEHTIB, KOXEH 3 AKX OPIEHTOBAHWUI Ha cneundidyHi NoTpebu pisHmx
KaTeropir iHHoBaLiiHuX nianpuemcts (Ministry of Education and Science of Ukraine, 2025). Pexxum
«Aia.City» ana IT Ta TeAEKOMYHIKaLIMHWUX KOMMaHIN NPOMNOHYE MiAbroBE OMNOAATKYBaHHA BUBEAEHOrO
KaniTaAy 3a ctaBkoto 9 %, rHydki dopmu crniBnpadi 3i cnewiaAictaMm Ta BEHUYYpPHi NPaBoBi iIHCTPYMEHTY,
Wo 3abesnedvyye KOHKYPEHTHI YyMOBW B MOPIBHAHHI 3 iHWWUMK topucamkuiamm CxiaHoi €sponu.
[HAYCTpiaAbHI MapKK HaAalOTb KEPYIOYMM KOMMaHIAM Ta y4aCHMKaM MNOAATKOBI M MUTHI MIAbI CTPOKOM
Ha 10 pokiB, KOMMNeHcaLito BIACOTKOBMX CTaBOK 3a KPeAUTaMM, @ TaKOX MOXAMBICTb 6€3NOBOPOTHOIO
diHaHcyBaHHA iHPpacTpykTypHUx npoekTis (Ukrainelnvest, 2023, 2025). BoaHouvac nporpama eRobota
yepes YKkpaiHcbkMii GOHA CcTapTanie 3abesnedye 6e3noBOPOTHI rpaHTu B po3mipi Bia 750 Tuc. a0 3,5
MAH TPUBEHb AAA MOKPUTTA BUTPAT Ha AOCAIAKEHHA Ta PO3PObLKW, 30PIEHTOBAHI Ha paHHI cTaail

iHHoBauinHoro umkay (Ukrainian Startup Fund, 2025).
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Pucynok 1

CTpyKTypa AepKaBHWUX IHCTPYMEHTIB CTUMYAIOBaHHA IHHOBALiIMIHOT akTUBHOCTI B YKpaiHi

0OO0G0

3akoHopaBye ®dinaHcosa Po3sutok
perynioBaHHsA nigTpumka iHdpacTpykTypmn
3aKoHOAaBCTBO ®inaHcoBa PossuTok
dopmye nigTpUMKa € iHdpacTpykTypn
cnpusTnuee KNoYeM Ao CTUMYNIOE
iHHOBaLUjiHe CTUMYNIOBaHHA iHHOBaUYil.
cepepoBuLLe. iHHOBaUin.

AsKepeno: BAaCHa po3pobKa aBTopa.

Kagpose
3abe3neyeHHs

Kapgpose
3a6e3neyeHHs €

IHWi iHCTpyMeHTH

[epxaBa
BUKOPUCTOBYE iHLWI

3axoau ans

BaXNMUBUM ANs
iHHOBaUin.

CTUMYNIOBAHHA
iHHOBaUiN.

AAA HAOYHOI AEMOHCTpaLii PI3HOMAHITHOCTI 3a3Ha4YeHWX MexaHi3MIiB MIATPUMKKW Ta IXHiX

KAIOYOBUMX NMapaMeTpiB AOLAbHO HaBECTWN MOPIBHAABHY XapaKTEPUCTUKY FTOAOBHWUX Nporpam (Taba. 1).

Tabanua 1

[lopiBHAABHWIT @aHaAI3 FOAOBHUWX MPOrpam AepPXKaBHOI MIATPUMKMN IHHOBALIVIHOT AIAABHOCTI B

YKpaiHi
Mporpama Tun niATPUMKKU Po3Mip niaTpMMKn LianboBa ayautopis TepMiH aii
NiATPUMKMN
Ain.City MoaaTKOBI NiAbIA MopaToOK Ha IT- ta R&D-komnaHil MocTinHnm
BMBEAEHWNI KaniTaA - pexnm
92 %
3HayuHi iHBecTMUiT | Aep>kaBHa Ao 30 % BapTocrTi MpoekTu noHaa 20 MAH 5 pokiB
niATPMMKa NPOoEKTY €BpPO
[HAYCTpiaAbHI MNoaaTKoBI 10 pokiB 3BiAbHEHHA Y4yacHuku 10 pokis
napku KaHiKyAM BiA MOAATKY Ha iHAYCTPiaAbHUX NapKiB
npnobyTOK
eRobota rpaHTu besnosopoTHe Bia 750 tnc. po 3,5 Craprtanu Ta KoHKypcHN1I
biHaHcyBaHHS MAH FPH TEXHOAOTIYHI KOMMaHii BiabIp
ErekTpoMOOBiAi [MoaaTkoBI NiAbrn 3BiAbHEHHSA BiA, BupobHukn Ao 31 rpyaHsa
NoAaTKYy Ha NPUBYTOK | eAeKTPOTPaHCMNopTy 2035

AsKepeao: cMcTemMaTM30BaHO aBTOPOM Ha OCHOBI 3aKOHOAABCTBA YKpaiHu Ta odiuiMHMX AKepen, 30KpeMa

Minictepcta umndposoi TpaHchopMauii Ykpainm Ta MiHicTepcTBa eKOHOMIKM YKpaiHu.

MpuMiTKa: AaHi HaBeAeHO cTaHOM Ha rpyaeHb 2025 poky. QakTuuHWil 0bcAr NIATPUMKN MOXKe BapitoBaTuCs

3aAEXHO BiA BMKOHaHHA YMOB Bi,A,I'IOBiAHl/IX nporpam.

MNopaa i3 UMMU TOPU3OHTAAbHUMU MexaHi3MaMW MIATPUMKK, AKI AOCTYMHI LUMPOKOMY KOAY

IHHOBaLIMHUX MIANPUEMCTB, AeprKkaBa pPO3pobMAa BEPTUKAAbHI IHCTPYMEHTW, 30pPIEHTOBaHI Ha

CTpaTeriyHo Ba>kKAMBI ranysi ekoHoMikn. CeKTopaAbHi MOAATKOBI CTUMYAM GOPMYIOTb LIiAbOBI CTUMYAM

AAA PO3BUTKY KPUTUYHUX TexHoAoridyHux Hanpsamie (Verkhovna Rada of Ukraine, 2024). 3okpema

aBialiMHi KOMNaHii OTPMMYIOTb TUMYacoBe 3BIAbHEHHA BiA MOAATKY Ha MPUOYTOK MIANPUEMCTB AO
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2025 p. 3a yMOBW peiHBECTYBaHHA BUBIAbHEHNX KOLUTIB Y AOCAIAXKEHHA Ta TEXHOAOTIYHI OHOBAEHHSA.
OKpiM Toro, BUPOBHMKN eneKTPOMODIAIB, baTapen Ta eAeKTPOABUTYHIB MatloTb NPaBO Ha 3BiAbHEHHA
BiA MoaaTKy Ha npurbyTok A0 31 rpyaHa 2035 p., AKLLO 3a0LLaAXKEHHA CNPAMOBYIOTbCA Ha AOCAIAYKEHHA
B ranysi enektpoTparcrnopty (Verkhovna Rada of Ukraine, 2024).

Llern cekTopanbHUI MiaXia OYAO IHCTUTYLIMHO 3aKkpinAeHo Ha nouatky 2025 p., KoAn ypsaa
3atBepame Crparterito iHHoBauinHoro umdposoro possutky «WINWIN 2030», wo nepeabavae
PO3WMPEHHA [HCTPYMEHTapito MIATPUMKKW 4Yepe3 IHHOBAaUIWMHI rpaHTW, BaydYepwu, IHCTPYMEHTU
AEP>KaBHUX 3aKyniBeAb Ta MATPUMKY CTapTan-LKiA, HayKoBUKX napkis Ta iHiuiatuen Science.City (Lviv
Polytechnic National University, 2025). CucremHe ¢iHaHCyBaHHA iHHOBALINHOI AifABHOCTI Ta
KoMepLjiaAi3aLii AOCAIAXKEHD CNpAMOBaHe Ha GOPMYBaHHA EAMHOI EKOCUCTEMMU, Y MeXKaX AKOI Pi3Hi
IHCTPYMEHTU AOMOBHIOIOTb OAMH OAHOTO Ta 3abe3nevytoTb MIATPMMKY Ha BCiX CTaAiAX iIHHOBaLiMHOro

umkay (Pidorycheva, 2021).

OuiHooun edeKTUBHICTb LUMX PISHOMAaHITHUX IHCTPYMEHTIB CTUMYAIOBaHHA Kpi3b MNPU3MY
3araAbHOI iHBECTULIMHOT NPMBabAMBOCTI YKpaiHu, BapTO PO3rAAHYTU AMHAMIKY BIAMOBIAHWX IHAEKCIB Y
perioHaAbHOMY KOHTEKCTI. IHBeCTULiMHa npunBabAMBICTb YKpaiHn B iHHOBaLiHIN chepi AEMOHCTPYE
NOCTynoBe NMOKpPaLLEHHA NicAA KpmnsoBoro naaiHHa 2022 p., xo4a 1 HapaAi NOCTynaeTbCA OiAbLIOCTI
KpaiH CxiaHoi €sponu (European Business Association, 2025; Duravkin, 2022). 3riaHo 3 aAaHuMuK
E€sponenicbkoi bizHec AcouiaLii, iHAeKC iIHBeCTULINHOT NpuBabAnBocTi YKpainn 3pic Ao pieHA 2,703 5
6aniB y 2025 p. y NOpiBHAHHI 3 MiHIMaAbHUM 3HadYeHHAM 2,28 bana y 2022 p., Wo CBiAYUTb MPO NEeBHY

MO3NTMBHY AMHAMIKY HaBiTb B yMOBax BOEHHOro cTaHy (European Business Association, 2025) (puc. 2).
PucyHok 2

AunHaMiKka iHAeKCy iHBeCTULirHOT npuBabansocTi Ykpainu 3a 2021-2025 poku

3 2,7
2,5

2
1,5

1
0,5

0

2021 ( 2021 ( 2022 (1 2022 (2 2023 2024 2025

mspwm) n|Bquﬂ) niBpivys) I'IIBpILILIFl)

Axxepero: po3paxoBaHO aBTOPOM Ha OCHOBI AaHUX EBponelicbroi bisHec Acouiadil.
MpuMiTKa: iIHAEKC PO3pPaxoBYETbCA 3a 5-6aAbHOIO LWKAAOIO, A€ 1 - Ay>Ke HEraTMBHO, 5 - Ay>Ke MO3UTUBHO.

3riaHo 3 €BponericbknM Tabao iHHoBaUin 3a 2025 p., YKpaiHa kanacudikyeTbea Ak «KpaiHa, LWo
PO3BMBAETHCA B iIHHOBAL,iAX» i3 MOKa3HNKOM 29 % Bia cepeaHboro piBHA EC Ta 3anmae 37-Me Micue

cepep kKpaiH €C i cyciaHix AepxaB. Lel nokasHUMK € 3HaYHO HMXKYMM 33 MNOKAa3HWKMU
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LLEeHTPaAbHOEBPONENCbKUX KpaiH - YaeHiB €C, 3okpema MonbLui (78 % Bia cepeaHboro pisHa €C), Hexii
(92 %), EcToHii (104 %) un Anteu (88 %), siki Hane>kaTb A0 FPYM «MOMIPHUX» aBO KCUABHUX» IHHOBATOPIB
(European Commission, 2025). BoaHouac YKpaiHa AEMOHCTPYE Kpalli NOKa3HUKW B MOPIBHAHHI 3
MonpoBoto (24 %), MNisHivHo MakepoHieto (27 %) Ta AAKUMK IHWWNMU KpaiHaMU-KaHAMAATaMW Ha

BcTyn a0 €C.

TaknM YMHOM, HaBeAEHi KiAbKIiCHI MOKasHUKW BipObparkatoTb HEOAHO3HaYHe, ane BOAHOYAC
nepcneKkTMBHE No3uLitoBaHHA YKpaiHN Ha perioHaAbHOMY iHHOBALMHOMY AaHALWadTI. Y NOPIBHAHHI 3
IHLUMMKW CXIAHOEBPOMENCbKMMKN KpalHaMu YKpaiHa NMpOMoHye AMHaMiyHe, npoTe biAbll puU3nKoBe
CTapTan-cepepoBulle. YKpaiHa € MeHLW KOHKYPEHTOCMPOMOMHOIO 3a 3araAbHOIO iHHOBALMHOO
CMPOMOXKHICTIO Ta AKICTIO IHCTUTYLIM, OAHAK NOCTa€E BIAHOCHO NMPWBAbAMBOIO AAA OKPEMUX HilleBUX

CEKTOPIB, 30KpPeMa 0OBOPOHHMX TEXHOAOTIN, Kibepbesnekn, eHepreTukn Ta IT-nocayr (puc. 3).
PucyHok 3

YYHHMKY, 1O BNAMBAKOTbL Ha IHBECTULIVIHY NPpUBabAMUBICTb YKpaiHu B iHHOBaUiVHI cpepi

[epxxaBHa
HepgocTarHin 3axuct HegocTaTtHa f]iATP"M!('a
1B iHHOBaUjiiiHa IHHOBaUIn
indpacT a
lapaHTye PpacTRyKTYP Ctumynioe
npaea Ha Cnpuse iHBecTUUil B
iHHOBaLiNHi 3any4yeHHo iHHOBaUiNHY
Huabka pO3pobKM iHBeCTMUin chepy Bucoka
| T 2] 8| & |9
X ozl AN} =
MoniTuyxHa O6mexxeHui goctyn KeanidikoBanuit
HecTabinbHicTb Ao diHaHCyBaHHA NIOACHKWIA Kanitan
36inbwye Baxnusun gns Baxxnusui
pU3nKM iHHOBaLiNHUX dakTop ans
iHBeCTyBaHHA KOMMaHiIn iHBecTopiB

AsKepeno: po3pobAEHO aBTOPOM BIAMOBIAHO AO aHaaidy €Bponelicbkoro Tabao iHHoBauin 3a 2025 p. Ta

EKCNepTHNX OLI,iHOK.

BoeHHUIM nonuT Ha iHHOBAUiMHI PIilLEeHHs, HaABHICTb BMCOKOKBAAIQIKOBAHOIO AKOACBKOIO
kanitaay (llina, 2025) Ta npoundposi pedpopMu GopMytoTb NOTEHLIAA 3POCTaHHA, AKNI AAA AEAKMX
IHBECTOPIB KOMMEHCYE CAablle BEPXOBEHCTBO Npaga Ta NiABULLEHI 6e3neKoBi puU3nKKN. TaknMM YMHOM,
Aeperyaauia Ta uMdpoBizaLia AepXaBHUX MOCAYF, a TaKoX KypC Ha EBPOIHTerpauito 0cobAMBO
niaTpumytots  [T-cekTop | cTapTan-ekocucteMy, WO MNIATBEPAXKYETbCA 3POCTAHHAM  KiAbKOCTI

pesunaeHTiB «Aia.City» oo noHaa 1000 koMnaHin ctaHoM Ha KiHeupb 2025 poky.

YCBIAOMAIOIOUYN HEODBXIAHICTb KOMMEHCYBaTU CTPYKTYPHI OBbMeXxeHHA Yepe3 biAbll arpecusHi
CTUMYAU AAA MaclITabHUX MNPOEKTIB, AeprKkaBa 3anpoBaAWAa CrewliaAbHi MeXaHi3aMu MIATPUMKNK
BEAUKUX iHBECTULIN. 3akoH YKpaiHu «[1po aeprkaBHY NIATPUMKY iHBECTULIMHUX MPOEKTIB i3 3HAYHUMMU
iHBecTuuiaMuny» Bia 17 rpyaHa 2020 p. N2 1116-IX dopMye NOTY>KHUIN MEXAHI3M 3aAYYEHHA BEANKMX
iHBECTOpIB A0 peanisauii iHHoBauinHux npoekTie (Ukrainelnvest, 2023, 2025). Mpoektn BapTicTio

noHaa 20 MAH €BpoO, AKi nepeasbadvatoTb CTBOpeHHA noHaa 80 pobouymx Miclb, MOXKYTb OTPUMATU
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3BiAbHEHHA BiA MOAATKY Ha NPUOYTOK MIANPUEMCTB CTPOKOM AO M'ATU POKIB, 3BIAbHEHHA BiA BBI3HOTO
Muta Ta [TAB Ha HOBe obAapHaHHA, a TakOX 3HMXKEHHA 3eMEeAbHOro MnoaaTky. 3araAom obcar
MNIATOMMKK cTaHOBUTL 6AM3bKO 30 % BapTOCTi MPOEKTY, LIO BIAMNOBIAAE CTaHAAPTaM AEP>KABHOT
ponomorn €C i pobutb Len MexaHi3aM NpPUBabAMBUM AAA MacCLUTabHWUX HHOBALIMHUX iHiLiaTUB
(Ukrainelnvest, 2023, 2025).

Poswuptotoun Len iHCTPYMeHTapin MIATPUMKW BEAMKUX MPOEKTIB, HOBa MporpaMa AAf
iHBECTOPIB y NepepobHi raaysi sae 3mory otpumatn 30-70 % KoMneHcauii NPUAHATHUX KaniTaAbHUX
iHBECTULIM Yepe3 noaaTkoBi Miabrn, A0 10 pokiB 3BiAbHEHHA Bia MOAATKY Ha NPUOYTOK i Niabrv 3 MAB i
BBi3HOro MuTa Ha obaaaHaHHs (Ukrainelnvest, 2023, 2025; BepxoeHa Paaa Ykpainu, 2024). 3azHaueHi
MexaHi3MW MaloTb Ba>kAMBE 3HAYEHHA AAA 3aAYYEHHA IHO3EMHUX IHBECTULIN Y BUCOKOTEXHOAOTIYHI
BUPOOHMLUTBA  Ta  AOCAIAHWUBKI  LEeHTpM B yMOBaX, KOAM  TPaAMLUIMHI  YMHHUKWK
KOHKYPEHTOCMPOMO>KHOCTI (CTabiAbHICTb, BEPXOBEHCTBO MPaBa, PO3BUHEHa iIHPPACTPYKTypa) we He

AOCATAU PIBHA PO3BUHEHMX KPalH perioHy.

MoeaHaHHA NpAMOT GiHaHCOBOI MIATPUMKKM y GOPMI TpaHTIB i HENPAMOI MIATPUMKK Yepes
MOAATKOBI MIAbBIM CTBOPIOE KOMMAEKCHY CUCTEMY CTMMYAIOBaHHA, WO MOXe KOHKypyBaTn 3
aHaAOTYHUMK NporpamMamMm B iHWKX KpaiHax perioHy (Duravkin, 2022). BoaHouac edeKTUBHICTb L€l
CUCTEMWN 3aAEXUTb HE AMLUE BiA LLEAPOCTI CTUMYAIB, @ U Bias AKOCTI aAMIHICTPYyBaHHA, MPO30POCTI
npoueAyp, nepeabadyBaHOCTI NPaBUA i 3araabHoro bisHec-kaiMaTy. OT>Ke, xo4a iHAYCTpiaAbHI MapKu
Ta 30HU MNPIOPUTETHOrO PO3BUTKY MpPonoHytoTb 10-pivHi MOAATKOBI KaHIKyAM Ta KOMMeHcaLito
IHPpPaCTPYKTYPHUX BWUTPAT, IXHIM MNoTeHuiaA Hapasi cTpuMyeTbcA AediumMTOM  diHaHCYyBaHHA

iHbpacTpyKTypu Ta NoBiAbHICTIO aaMiHicTpaTnsHux npoueayp (Ukrainelnvest, 2023, 2025).
BucHoBkK

3AINCHEHWI aHaAi3 NiaTBepAXKYE GOPMyBaHHA B YKpaiHi KOMNAEKCHOT 6baraTopiBHEBOT CcMCTEMM
CTUMYAIOBAHHA IHHOBALIMHOT aKTUBHOCTI, LLLO OXOMAKOE Pi3Hi CErMeHTU Bia CTapTanis A0 MaclTabHMX
IHAYCTPiaAbHNX MPOEKTIB Yepe3 noaatkoBi Miabrn (pexkum «Aia.City», iHAYCTpiaAbHi Napku), npsaMe
diHaHcyBaHHA (Mporpama eRobota) Ta cekTOpaAbHi CTUMYAW AAA CTPATErNYHO Ba*KAMBWX raAy3eu
eKkoHoMiKu. [Tonpu BiAHOBAEHHA iHAEKCY iHBeCTULIMHOT NnpuBabamBocTi o0 piBHA 2,70 bana y 2025 p.
y MOPIBHAHHI 3 KPM30BMM MiHIMyMOoM 2,28 banay 2022 p., YKpaiHa AOCi CYTTEBO NOCTYNaeTbCA KpaiHam
LleHTpanbHoi Ta CxiaHol €Bponun. CTaTyc «KpaiHW, WO PO3BMBAETHCA B IHHOBALAX» i3 MOKA3HNUKOM
29 % Bia, cepeaHboro piBHa EC (37-Me Micue) KoHTpacTye 3 nokasHukamu lNoabuui (78 %), Yexii (92 %)
i KpaiH BanaTii. EGeKTUBHICTE HafBHUX CTUMYAIB OOMEXKYETbCA HE AWLLIE LLEAPICTIO MIATPUMKMK, a 1
AKICTIO IHCTUTYUINHOro cepeaoBulla. BoeHHUI cTaH, HeAOCTaTHIM piBeHb BepXOBEHCTBa npasa Ta
IHOPaCTPYKTYPHI OBMEIXKEHHA 3HMXKYIOTb PEAAbHWIN BMAMB 3aMpPOBaAXEHUX MexaHi3MiB. BopHouac
BMCOKOKBaAiGiKOBaHUIN AOACBKMI KamiTaA, npoundposi pedopMu Ta €BpOIHTErpaLia CTBOPIOOTbL

KOHKYpPEHTHI nepeBaru B HilleBMx cekTopax, 3okpema B IT, KibepbesneLi Ta 06OPOHHUX TEXHOAOTIAX.

OTmxKe, AAA  MOCUMAEHHA BMAMBY AEPXKaBHOFO  CTUMYAIOBaHHA  AOLIABHO  CMPOCTUTH
aAMIHICTpaTMBHI Npoueaypn, 3abesneyntr Npo3opicTb | nepeapbadvyBaHICTb MNpPaBUA, MOCUAUTU

iHbpacTpyKTypHe o¢iHaHCyBaHHA, a TaKOXX rapPMOHI3yBaTW HaAUIOHAAbHI MeXaHi3aMU MIATPUMKK 3i
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ctaHpapTamum €C. Peanizauia unx pekomenaauin y koHtekcti CtpaTterii « WINWIN 2030» mo»ke cyTTeBoO

NOCUAMTU NO3ULIT YKpaiHu AK iHHOoBaLinHoro xaby CxiaHol €sponu.
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This study aims to adapt corporate culture
transformation (CCT) models developed for Fortune 500
companies to small business operations, considering their
specific characteristics. Using analysis, synthesis, abstraction,
induction, and deduction methods, the following CCT models
were examined: leader values-based models, integrated
communication model, employee engagement models,
training and development models, and flexible organizational
process models. The study identified the impact of internal
(leadership, organizational structure) and external (competitive
environment, technological changes) factors on CCT model
adaptation. formulated  for
implementing adapted CCT models, emphasizing micro-
leadership development, employee involvement in decision-
making processes, and fostering innovative culture to enhance
organizational adaptability.
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Introduction

In today’s dynamic business environment, the transformation of corporate culture (TCC) is one
of the determining factors of organizational success regardless of scale. Models developed within
large companies, including Fortune 500 firms, may appear poorly suited to small businesses;
however, with appropriate adaptation, their potential is substantial. Corporate culture is understood
not as a formal set of rules, but as an integrated system of interaction among employees that shapes
shared values, defines behavioral orientations, and creates a foundation for innovative development.
Rudachenko et al. (2025) demonstrate that corporate culture shapes values, management style, and
the motivational climate. The authors propose a systemic transformation model that includes
analytical and diagnostic, conceptual and goal oriented, strategic planning, implementation, and
monitoring and corrective stages. This model emphasizes adaptability and strategic relevance under
conditions of digitalization and globalization challenges. Chobitok and Kostrova (2025) note that
corporate culture is a strategic resource for enterprise development. The researchers emphasize the
need to modify existing models for small and medium sized enterprises, with particular attention to
the integration of values into daily activities and effective internal communication in the Ukrainian
context. Shymanovska Dianych and Lakhyzha (2025) show that the development of the IT business in
Ukraine is driven by intellectual potential, workforce qualifications, and an effective corporate culture.
Corporate culture contributes to the psychological resilience of teams under challenging conditions
and ensures a balance between productivity and employees’ mental health.

Under current conditions, the study of TCC processes in small businesses becomes particularly
relevant. Rapid changes in the market environment create a need for prompt responses and high
adaptability, which are critically important for small enterprises. In this regard, attention is focused on
examining how principles that have proven effective in large organizations can be adapted to the
specific characteristics of small businesses. The results of the study make it possible to deepen the
understanding of TCC processes and to outline ways of their practical application in the managerial
activities of small enterprises. This approach provides the study with both scientific and practical
significance, creating a foundation for further research and the implementation of effective methods

for managing corporate culture in small businesses.
Research Purpose and Research Questions

The purpose of the study is to analyze the adaptation and modification of TCC models applied
in Fortune 500 companies for their effective implementation in small businesses, taking into account

the specific characteristics and constraints of small enterprises.
In accordance with the research purpose, the following objectives are defined:

1. To examine existing TCC models used by Fortune 500 companies and to identify their key

elements and implementation mechanisms.

2. To analyze internal organizational and external environmental factors that facilitate or hinder
the transformation of corporate culture in small enterprises.

3. To formulate recommendations for implementing an adapted TCC model in small businesses.
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Research Results

Under current conditions of globalization, digitalization, and increasing competitive pressure,
corporate culture is increasingly recognized as a key intangible asset of organizations. The practices
of leading Fortune 500 companies indicate that TCC is viewed not as a supportive process, but as a
strategic tool for enhancing innovation, adaptability, and long term business sustainability. At the
same time, small enterprises, despite their inherent organizational flexibility and close interaction with
employees, generally lack systematized approaches to the formation and development of corporate

culture, which reduces their capacity to respond effectively to changes in the external environment.

Table 1 presents an overview of corporate culture transformation models applied by Fortune

500 companies, with a focus on their potential adaptation for small enterprises.
Table 1

Fortune 500 Corporate Culture Models for Application in Small Businesses

Model Name Approach Description Adaptation for Small Business
Values-Led Model Culture is shaped through the In small businesses, the owner/manager
behavior and values of top demonstrates values through their actions,
management thereby shaping the culture
Integrated Focus on transparent, regular Periodic meetings, feedback sessions, small
Communication Model communication group discussions

Employee Engagement | Employees actively participate in | Small groups/teams collaboratively propose

in Change Model defining values and processes solutions and model values
Learning and Systematic training to implement | Short training sessions, mentoring sessions,
Development Model cultural changes knowledge sharing within the team
Flexible Process Model Focus on rapid market Implementation of short planning and
responsiveness performance evaluation cycles

Source: Author's own development

The analysis results presented in Table 1 demonstrate the potential for effective adaptation of
Fortune 500 corporate culture models to small business conditions while preserving their conceptual
foundation. The Values-Led Model indicates that company culture is shaped by leadership behavior.
In small enterprises, this is implemented through the direct example of the owner or manager, who
demonstrates desired values and norms (Shpileva et al., 2025). Integrated communication ensures
transparency and regularity in information exchange. In small business practice, this is achieved
through meetings, feedback sessions, and small group discussions, which foster trust and team unity.
Employee engagement in change transforms staff into active participants in shaping values and
processes. In small businesses, this is accomplished through work in small groups and collaborative
problem-solving (Kokhaniuk, 2025). The Learning and Development Model emphasizes the
importance of systematic competency enhancement. In small organizations, this is realized through
short training sessions, mentoring sessions, and knowledge sharing, integrating cultural changes into
daily operations (Rynkevich, 2020). The Flexible Process Model cultivates readiness for rapid response
to market changes. In small businesses, this is ensured by implementing short planning and

performance evaluation cycles, establishing adaptability as an integral characteristic of corporate
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culture.

Thus, all models are interconnected and complement each other, creating a comprehensive
approach to forming a sustainable and developmental culture under conditions of limited resources.
Further analysis of internal and external factors affecting small business corporate culture allows for
deeper understanding of the conditions for implementing these models. Among internal factors,
owner leadership plays a decisive role, as their managerial position and readiness for change
determine the direction and pace of cultural transformation. In this context, adaptation of the "lead by
example" principle, characteristic of Fortune 500 companies, serves as an effective mechanism for

influencing organizational behavior.

The organizational structure of a small enterprise also significantly impacts transformation
processes. On one hand, its simplified nature facilitates rapid implementation of changes; on the
other hand, it requires clear role distribution to avoid managerial inconsistency. Equally important is
the level of employee engagement, which, in the presence of trust and openness, can become a
catalyst for change, yet in the absence of appropriate support mechanisms may become a source of
hidden resistance (Dyyak, 2024). Resource constraints remain a significant limitation for small
enterprises, necessitating an orientation toward low-cost cultural initiatives. In this context,
formalization of mission and values is essential, as it enables alignment of daily management practices

with long-term development objectives.

The external environment, characterized by high competition, rising customer expectations, and
technological shifts, further intensifies the need for cultural adaptability. Borrowing customer-oriented
and innovative approaches from Fortune 500 companies, along with consideration of social and
regulatory requirements, contributes to forming a corporate culture capable of maintaining business

sustainability without losing flexibility.

Recommendations for implementing an adapted corporate culture model in small enterprises
emphasize the importance of integrating modern management approaches into daily practice.
Transformation is viewed as an interconnected process where changes in management,
communications, and personnel development mutually reinforce each other. The central element is
owner micro-leadership, which builds employee trust and engagement. Employee involvement in
value formation, effective communication, and development of the innovative component of culture
promote organizational adaptability. Critical aspects include training, non-material incentives, and

digitalization, which enhance transparency and efficiency of management processes.

Therefore, integration of these recommendations contributes to forming a holistic corporate
culture oriented toward development, engagement, and adaptability, which increases operational

efficiency and competitiveness of small businesses.
Conclusions

The research results demonstrate that Fortune 500 corporate culture transformation models
contain core elements and implementation mechanisms that can be adapted to small business
conditions. Their success depends on internal factors, such as owner leadership and employee

engagement levels, as well as external conditions, particularly competition and technological
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changes.

The study has established that integration of management approaches into daily practice, active
employee participation in value formation, flexibility, training, and innovation implementation ensure
effective corporate culture transformation and enable small enterprises to respond promptly to

business environment challenges.

The scientific novelty lies in developing an adapted model that accounts for the specifics of small
enterprises and emphasizes the role of micro-leadership and collective participation. The model
opens prospects for further study of the impact of technological innovations and market trends on
corporate culture development, while also providing practical recommendations for small business

managers.
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This study provides a comprehensive analysis of
critical success factors in negotiations between small producers
and buyers of national retail chains in Ukraine amid martial law
and retail market transformation. The methodology combines
comparative analysis of leading retail chains’ strategies,
systematization of supplier requirements, and identification of
effective negotiation practices. Findings show that successful
integration depends on three components: strategic
preparation focused on category value, tactical capability to
build long-term partnerships, and operational supply reliability
under infrastructure constraints. Results indicate heightened
entry barriers caused by inflation, infrastructure damage, and
stringent requirements. Negotiation success arises through
product differentiation and pricing justification.
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Introduction

The transformation of Ukrainian retail under conditions of economic instability and armed
conflict creates unprecedented challenges for small producers seeking market access through
national retail chains. This situation aligns with global trends in supply chain resilience and production
localization strategies (Bambrick et al., 2025). While Ukraine demonstrates notable resilience of the
retail sector, it faces structural asymmetry in which large retail chains concentrate market power and
dictate the terms of interaction with suppliers. This dynamic generates substantial entry obstacles for
small producers attempting to integrate into contemporary distribution channels (Heorhiadi & Holyak,
2024). Strategic negotiation competencies constitute a critical factor for the survival and development
of small producers, particularly in contexts characterized by limited resources and heightened
operational risks (Zrybnieva, 2024). In recent years, Ukrainian retail has developed a concentrated
structure in which leading national chains set high entry standards for suppliers, including stringent
requirements related to production scale, supply stability, documented compliance with quality
standards, and the capacity to support marketing initiatives (Vykrykach, Kniaz, & Rusyn-Hrynyk, 2024).
The management of resource flows in enterprises operating within network retail requires an
integrated approach that accounts for technological innovation, supply quality, resilience of supplier
networks, digital integration, and customer orientation (Heorhiadi & Holyak, 2024). The digitalization
of business processes and the integration of online platforms create new opportunities for small
producers to optimize communication with retailers and to expand channels of interaction (Zaruba,
2024). Previous studies report mixed findings regarding the determinants of success in negotiations
between suppliers and retailers. Kupriienko et al. (2025) emphasize the importance of price
competitiveness and production scale, while other studies highlight the growing role of nonprice
factors, including product innovativeness, supply stability, and the level of digitalization of business
processes. Understanding consumer behavior and neuropsychological responses to different content
formats is becoming a critical component in the development of effective communication strategies
and product presentations during negotiations with retailers (Tytarenko, 2025). Research on critical
success factors in supply chains indicates that negotiation effectiveness is shaped by a complex
system of interrelated elements, encompassing operational efficiency, strategic planning, and
customer orientation (Bambrick et al., 2025). Methodological limitations of existing studies include
insufficient analysis of negotiation dynamics under conditions of asymmetric power between small
producers and large retailers, as well as the lack of integration of strategic and tactical negotiation
dimensions within a unified analytical framework. The study of effective negotiation strategies is of
particular importance in the context of martial law and macroeconomic instability. Negotiation
management requires thorough preparation, trust building, clear goal definition, and a win-win
orientation that enables adaptation to changing conditions (Zrybnieva, 2024). The development of
professional competencies demands a systematic approach that integrates theoretical training with
practical experience and the adaptation of international practices to national specificities (Ratii, 2025).
However, the existing scholarly literature provides limited insight into the adaptation of negotiation
strategies by small producers under crisis conditions and their impact on successful long-term
integration into national retail networks, creating a gap in understanding the optimal architecture of

the negotiation process and the critical success factors for resource-constrained suppliers.
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Research Aim and Research Questions

The purpose of this study is a comprehensive analysis of the critical success factors in
negotiations between small producers and buyers of national retail chains in Ukraine through the
systematization of strategic and tactical approaches, the assessment of leading retailers’
requirements, and the identification of key competencies for effective integration into network
retailing. The study covers an analysis of negotiation practices with major national retail chains (ATB-
Market, Silpo/Fozzy Group, Novus, Epicentr, Rozetka) under conditions of martial law and economic
transformation, with a focus on identifying differences in the requirements of various retailer

categories and adapting negotiation strategies to the specific features of the Ukrainian market.

The methodological framework is based on the integrated use of qualitative analysis methods,
systematization of empirical data, and comparative research. A structural-functional analysis method
is applied to classify critical success factors by organizing negotiation elements across levels (strategic,
tactical, operational) and by types of influence on the negotiation position. The analysis of retail chain
requirements is conducted using publicly available information on cooperation terms, quality
standards, and operational requirements of leading retailers. The systematization of strategic and
tactical negotiation approaches is presented in tabular form according to success factor criteria,

practical application, and expected outcomes.

The limitations of the study include the lack of comprehensive statistical data on negotiation
outcomes due to the confidentiality of commercial information and restrictions on public disclosure

of contract terms between suppliers and retailers.
Research Results

In 2025, the Ukrainian retail sector demonstrates resilience, generating a total revenue of 8936
billion in the first half of the year, representing a 17% increase compared with the previous year.
However, small manufacturers face significant challenges when entering retail chains due to wartime
disruptions, including infrastructure damage, power outages, and an accelerated inflation rate of
13.4% per annum (Agroreview, 2025). These factors create additional barriers for new market entrants

and underscore the importance of a strategic approach to negotiations with major retailers.

This market dynamic defines the context in which the leading national retail chains in Ukraine
operate. These include ATB-Market (the turnover leader), Silpo/Fozzy Group, Novus, Metro Cash &
Carry, Epicenter, Aurora, Rozetka, Comfy, and Eva. Despite the diversity of formats, these chains share
similar requirements for suppliers, including legal registration in Ukraine, documented compliance
with safety and quality standards, stable production capacity to ensure uninterrupted deliveries to
regional distribution centers, competitive wholesale pricing, and readiness to provide marketing

support (Agroreview, 2025).

The specific requirements of each retail chain are presented in Table 1, which highlights

differences in strategic priorities depending on the retailer’s specialization.
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Table 1

Characteristics of Major National Retail Chains in Ukraine and Their Supplier Requirements

Retail chain Specialization Key supplier requirements

ATB-Market Food products and FMCG Large-scale supply capacity, competitive wholesale
pricing, ability to ensure uninterrupted deliveries to
regional distribution centers

Silpo/Fozzy Food products Documented compliance with quality and safety
Group standards, Ukrainian origin of products, readiness to
provide marketing support

Novus Premium food products More than 70 percent Ukrainian assortment, high quality
standards, stable production capacity

Epicenter Construction materials and Technical documentation, product certification, legal
home improvement goods registration in Ukraine
Rozetka Omnichannel retail Logistics capabilities, digital integration of accounting and
(electronics and household order management systems, competitive pricing
appliances)

Source: Compiled by the author based on publicly available information from leading Ukrainian retail chains
and an analysis of supplier requirements.

Understanding these differences forms the foundation for effective negotiation preparation.
Successful small producers enter negotiations with clearly defined goals and fallback positions,
focusing on a few high-impact variables such as pricing levels, volume commitments, delivery
windows, and promotional support. They demonstrate how their product will enhance the retailer’s
category profit rather than merely disputing unit costs. This approach requires a deep understanding

of the retail chain’s business model and strategic priorities.

Negotiation leverage is created through unique value, including differentiated products, robust
consumer data, or attractive margins. Small producers must quantitatively assess the impact of
proposed pricing and promotional structures on the profits of both parties, using consumer and point-
of-sale data. This is particularly important in the context of high competition and the resource
constraints of the Ukrainian market (TradeBeyond, 2016). A systematization of the key elements of a

successful negotiation strategy is presented in Table 2.
Table 2

Critical Success Factors for Negotiations Between Small Producers and Retail Chain Buyers

Success Factor Description Practical Application
Clear negotiation Defined priorities and walk-away | Concentration on 2-3 key parameters (pricing
objectives points with a focus on a limited levels, volume commitments, delivery windows,
number of high-impact variables promotional support)
Unique product Creation of negotiating power Innovative products, local production, strong
value through differentiation from consumer data, attractive retailer margins
competitors
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Quantitative Demonstration of impact on ROI calculations, category analysis, quantitative
proposition retailer category profitability assessment of pricing and promotional structure
justification using data impacts on both parties' profits
Long-term Strategic approach to Joint business planning, transparent
partnership relationships with a focus on communication, positioning discussions as
collaborative problem-solving supply chain optimization
Operational Consistent delivery at high Supply stability under infrastructure challenges,
reliability service levels and justifying preferential terms and greater shelf
responsiveness space

Source: systematized by the author based on analysis of negotiation practices and scientific research (Zrybnieva,
2024, Bambrick et al., 2025; Heorhiadi & Holyak, 2024).

The factors presented in Table 2 are implemented through specific negotiation tactics in which
relationship building plays a critical role. Successful suppliers treat retailers as long-term partners,
prioritize transparency, and position discussions as collaborative problem-solving around costs,
inventory, and service. Instead of confrontational bargaining, they ask: "How can we jointly reduce
total supply chain costs so both parties benefit?" This approach is particularly effective during wartime
conditions, when collaboration becomes key to survival. At a practical level, successful negotiators
structure agendas in advance, keep meetings focused on solutions, anticipate common buyer tactics
(such as last-minute concessions or price anchoring), and prepare data-driven counterarguments.
They avoid bluffing, which can be easily undermined by another low-cost competitor, particularly
relevant in the highly competitive Ukrainian market. Long-term consistent delivery at high service
levels, reliability, and responsiveness become key success factors, as these justify preferential terms,
greater shelf space, and more collaborative joint business planning with retailers. Under the unstable
conditions of 2025, when infrastructure damage and energy disruptions create additional challenges,

supply reliability becomes even more valuable to retail chains.
Conclusions

The analysis confirms the formation of a complex negotiation system in Ukraine between small
producers and national retail chains, characterized by structural power asymmetry and requiring a
comprehensive approach from suppliers through strategic preparation (demonstrating value to the
retailer's category), tactical proficiency (building long-term partnerships), and operational reliability

(stable supply under wartime challenges).

Despite growth in the retail sector and increased demand for local production under martial law,
small producers face significant entry barriers due to stringent retailer requirements. Differentiation
in requirements among leading chains (ATB-Market - scale and low prices; Silpo/Novus - quality and
Ukrainian origin; Epicentr - technical documentation and certification; Rozetka - digital integration
and logistics capabilities) contrasts with the limited resources of small producers and necessitates

adaptation of negotiation strategies to the specific characteristics of each retailer.

Negotiation effectiveness is determined not only by price competitiveness but also by the
supplier’s ability to create unique value. Martial law, infrastructure damage, and digitalization of

communications have transformed negotiation priorities, increasing the importance of supply
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reliability, transparency in interactions, and readiness for collaborative problem solving in the supply
chain. At the same time, the development of digital platforms, growing consumer loyalty to Ukrainian
brands, and retailers’ emphasis on strategic partnerships create new opportunities for small
producers in niche segments such as organic products, innovative solutions, local production, and

rapid market adaptation.

To strengthen the negotiation position of small producers, it is recommended to develop
competencies in quantitatively justifying the impact on retailer category profitability; invest in product
differentiation through innovation, quality, and standard certification; build long-term partnerships
through transparent communication and a win-win approach; and ensure operational reliability and
digital integration to enhance competitiveness. Implementing these recommendations can
significantly strengthen small producers’ positions in negotiations with national retail chains and

support their successful integration into modern distribution channels.
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Introduction

This study analyzes international approaches to
determining, assessing, and recovering reparations using the
examples of Bosnia and Herzegovina, Croatia, and Kuwait, and
possibilities for adapting this experience to expert calculation of
reparations for Ukraine’s war damages. The aim is to compare
evidence collection mechanisms and assessment of material and non-
material damages and to substantiate adaptation possibilities for
Ukraine’s claim system. Comparative legal and statistical methods
were applied. The results demonstrate the effectiveness of the
centralized United Nations mechanism in Kuwait and the potential of
its elements for improving the Ukrainian system through standardized
evidence, digital coordination, and reduced processing times.
international compensation mechanisms, damage
assessment, evidentiary standards, post-conflict recovery, digital
claims registry, expert assessment, comparative legal analysis,
damage compensation methodology
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Russia’s armed aggression against Ukraine underscores the need to develop a unified system

for assessing and compensating the damages inflicted, encompassing both material and non-material
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losses. In this context, the analysis of international experience in determining and implementing
reparations takes on particular significance, including the practices of Bosnia and Herzegovina,
Croatia, and Kuwait, which reflect different institutional and methodological approaches to organizing
evidence collection, expert assessment, and compensation procedures, and which have already been
the subject of research within the framework of international law on post-conflict recovery and the

practice of the United Nations Compensation Commission.

The research problem lies in the absence of a unified methodology for calculating damages in
Ukraine under conditions of the simultaneous operation of international initiatives and national
mechanisms for documenting harm, which complicates the standardization of approaches to

assessing reparation claims (Council of Europe, n.d.; World Bank Group, 2025).

Prior studies indicate that the individualized judicial models characteristic of Bosnia and
Herzegovina and Croatia ensure detailed determination of material and non-material harm on the
basis of expert conclusions, yet have limited scalability in mass post-conflict situations (International
Criminal Tribunal for the Former Yugoslavia, n.d.).

By contrast, the Kuwaiti model of the United Nations Compensation Commission demonstrates
the effectiveness of centralized processing of mass claims through unified damage categories and
standardized evidentiary procedures, which made it possible to process millions of claims within a
single institutional system (United Nations Compensation Commission, 2022; United Nations
Compensation Commission, 2023).

Thus, there is both a scholarly and practical need for a comparative synthesis of these
approaches in order to determine their potential for shaping a modern Ukrainian model of expert

calculation of reparations, which accounts for the relevance and scholarly interest of this study.
Research Aim and Research Questions

The aim of the study is to analyze international experience in the determination, assessment, and
recovery of reparations using the examples of Bosnia and Herzegovina, Croatia, and Kuwait, and to
substantiate the possibilities for its adaptation in order to improve the methodology for expert

calculation of reparations for damages inflicted on Ukraine as a result of Russia’s armed aggression.
Research objectives:

1. Analysis of the legal and methodological approaches to damage assessment and the
determination of reparations applied in Bosnia and Herzegovina, Croatia, and Kuwait following armed

conflicts and internationally wrongful acts.

2. Comparative analysis of the mechanisms for evidence collection, expert assessment of
material and non-material damages, and compensation procedures in the countries under

consideration, as well as current practice in documenting damages in Ukraine.

3. Substantiation of recommendations for adapting the most effective elements of
international experience to form a comprehensive system for the expert calculation and verification of

Ukraine's reparation claims.
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Research Methodology

The methodological basis of the study comprises comparative legal, systemic, and structural-
functional approaches, as well as the methods of analysis, synthesis, generalization, content analysis,
and descriptive statistics. The source base consists of decisions and reports of the United Nations
Compensation Commission (1991 to 2022), documents of the Register of Damage for Ukraine (2024
to 2025), materials of the Council of Europe concerning the international compensation mechanism
for Ukraine (2023 to 2025), reports of the World Bank, the United Nations, the European Commission,
and the Government of Ukraine RDNA3 (2024) and RDNA4 (2025), as well as scholarly publications
from 2020 to 2025. The temporal scope of the study covers the period from the establishment of the
United Nations Compensation Commission in 1991 to 2025. Kuwait, Bosnia and Herzegovina, and
Croatia were selected for comparative analysis based on the criteria of having established
compensation mechanisms, documented practice in assessing material and non-material damages,
and the relevance of their experience to Ukraine. Kuwait represents a centralized international model
of reparations, Bosnia represents a judicial-individualized model, and Croatia represents a mixed
model of compensation, allowing for a comparison of the principal approaches to damage
compensation. Other post-conflict jurisdictions were not included due to the lower comparability of
their mechanisms with Ukraine’s current needs. Descriptive statistics are used to summarize official
data on compensation mechanisms but do not allow for establishing causal relationships between
legal instruments and the effectiveness of their application, which constitutes the main limitation of
the study.

Research Results

In Kuwait, the United Nations Compensation Commission processed 2.69 million claims with a
total claimed amount of 352.5 billion US dollars, of which compensation was awarded for 1.5 million
claims totaling 52.4 billion US dollars. Thus, approximately 56 percent of the submitted claims were
satisfied, while the volume of awarded compensation amounted to approximately 15 percent of the
total claimed amount (United Nations Compensation Commission, 2022; United Nations

Compensation Commission, 2023).

In Bosnia and Herzegovina and Croatia, a judicial-individualized model for determining
reparations is applied, under which the amount of material and non-material harm is established by
the court separately in each case based on an assessment of the totality of evidence. Such evidence
includes court decisions, expert conclusions regarding the value of destroyed or damaged property,
documents from state authorities, medical records, and the testimony of victims and witnesses. The
individualized nature of judicial proceedings ensures that the specific circumstances of the harm
caused and its consequences for each person are taken into account; however, it simultaneously
complicates the standardization of damage assessment procedures and prolongs the process of
obtaining compensation (TRIAL International, 2015).

In Ukraine, as of May 2025, 30,000 claims have been submitted to the Register of Damage, with

10 categories of claims opened, while the total number of compensation categories exceeds 40,
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indicating the gradual expansion of the compensation mechanism (Register of Damage for Ukraine,

n.d.; Ministry of Justice of Ukraine, n.d.).

The practice of post-conflict states demonstrates that the effectiveness of damage
compensation mechanisms largely depends on the quality of evidence collection, the approaches
applied to damage assessment, and the institutional support of these processes. A summary of the

corresponding tools used in international practice is presented in Table 1.
Table 1

Mechanisms for Evidence Collection and Damage Assessment

. . Damage Assessment Compensation
Country Main Sources of Evidence 9 P .
Method Mechanism
Claims submitted by . United Nations
. S . Expert analysis by damage )
Kuwait individuals, companies, and Compensation
category .
states Commission
Bosnia and Court records, testimony, Individualized expert National and
Herzegovina expert examinations assessment international courts
Croati Damage assessment Expert assessment of Judicial and state
roatia S . ,
reports, judicial evidence property damage mechanisms
Digital claims, documents, Documentation through Register of Damage and
Ukraine photo and video evidence, the Register of Damage future Compensation
state registers and expert calculations Commission

Source: compiled by the author based on United Nations Compensation Commission (2022, 2023), Council of
Europe (n.d.), Register of Damage for Ukraine (n.d.), Ministry of Justice of Ukraine (n.d.), World Bank Group
(2025).

As shown in Table 1, international experience demonstrates an evolution in approaches to
documenting and assessing damages, from traditional procedures based on paper evidence and
judicial expert examinations to digital systems for collecting and verifying information. While in Bosnia
and Herzegovina and Croatia judicial procedures and individualized expert assessment of each case
play the key role, and the Kuwaiti model was based on the centralized review of claims by a specially
established international commission, the Ukrainian approach combines modern digital tools for
documenting harm with the development of an international compensation mechanism. This
transformation reflects a gradual shift from predominantly reactive compensation models toward the
systematic accumulation of an evidentiary base, which enables comprehensive accounting of

damages and creates the preconditions for their subsequent compensation under international law.

The comparison of the practical operation of international and national compensation models
should be supplemented by an analysis of their quantitative results (Table 2), which makes it possible
to assess the scale of the claims considered, the volume of compensation paid, and the effectiveness
of the implementation of the relevant mechanisrgséacross different countries.
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Table 2

Quantitative Indicators of Compensation Mechanisms

Indicator Kuwait Ukraine
Number of claims submitted, units 2.69 million 30,000
Number of claim categories, units 6 over 40
Amount of claims submitted, billion US dollars 3525 being formed
Amount of compensation awarded, billion US 52.4 no payments made
dollars

Source: compiled by the author based on United Nations Compensation Commission (2022, 2023), Register of
Damage for Ukraine (n.d.), Ministry of Justice of Ukraine (n.d.), and World Bank Group (2025).

As the data in Table 2 indicate, substantial differences exist between Kuwait's international
experience and the current Ukrainian approach, both in the scale of implementation of compensation
mechanisms and in the stage of their development. The Kuwaiti model is characterized by a
completed cycle of claim review, within which millions of claims were processed and multibillion-
dollar compensation payments were made according to clearly defined claim categories. By contrast,
the Ukrainian system is at the stage of accumulating an evidentiary base and developing an
international compensation mechanism, which explains the absence of actual payments at the present
stage. At the same time, the considerably broader range of claim categories indicates an effort to
ensure comprehensive coverage of the various types of harm caused by armed aggression, which

may provide a foundation for a more detailed and equitable system of future reparations.

The practical adaptation of international experience involves the use of centralized coordination
and standardized claim classification based on the Kuwaiti model, judicial-expert individualized
assessment of complex cases based on the model of Bosnia and Herzegovina and Croatia, and the
digital integration of registers and automated verification of evidence based on the current Ukrainian
model. Combining these elements may increase the effectiveness of the future system for recovering
reparations for damages inflicted on Ukraine.

Thus, the scholarly contribution of the study lies in systematizing international experience in the
determination, assessment, and recovery of reparations using the examples of Bosnia and
Herzegovina, Croatia, and Kuwait, conducting a comparative analysis of the mechanisms for evidence
collection, expert assessment of material and non-material damages, and compensation procedures,
and providing scholarly substantiation of the possibilities for adapting the most effective elements of
these models to Ukrainian practice. The proposed comprehensive approach combines centralized
coordination of compensation processes, standardized classification of damages, judicial-expert
assessment of complex cases, and digital mechanisms for documenting evidence, which creates a
methodological foundation forimproving the system of expert calculation and verification of Ukraine's

reparation claims for damages caused by Russia’s armed aggression.
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Conclusions

The comparative analysis demonstrated that the centralized international model of Kuwait is the
most suitable for the mass processing of claims, as it ensures the standardization of procedures and a
high throughput of claim processing. The judicial-expert model of Bosnia and Herzegovina and
Croatia is appropriate for the individualized determination of complex material and non-material
damages, while the Ukrainian digital registry system creates a foundation for the rapid accumulation
and verification of evidence. Combining centralized coordination, digital documentation, and expert
assessment may constitute the optimal model for developing an international mechanism for the

recovery of reparations for damages inflicted on Ukraine as a result of Russia's armed aggression.
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