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COMPARATIVE ANALYSIS OF TOURISM PRODUCTS IN AZERBAIJAN AND IN
THE WORLD AND OPPORTUNITIES FOR DIVERSIFICATION

NAMAZOYV ILKIN VUGAR
Baku State University, Faculty of Geography
Tourism (in English)

Summary. The article provides a comparative analysis of the development features of tourism
products in Azerbaijan and the world. The theoretical foundations of the tourism product are
examined, its structural components and types are determined. Based on the experience of developed
tourism countries, the current state of the tourism sector of Azerbaijan is assessed and diversification
opportunities are identified. During the study, scientific literature and statistical indicators of recent
vears were analyzed. It was determined that although cultural and recreational tourism predominates
in Azerbaijan, there is a wide potential in the directions of ecotourism, agrotourism and digital
tourism. The article puts forward practical proposals for increasing the competitiveness of tourism
products and ensuring their sustainable development.

Keywords: tourism product, diversification, ecotourism, agrotourism, competitiveness,
sustainable tourism.

AZORBAYCANDA VO DUNYADA TURIZM MOHSULLARININ MUQAYISOLI
TOHLILI VO SAXOLONDIRMO IMKANLARI

NAMAZOV iLKiN VUQAR
Baki Dovlat Universiteti, Cografiya fakiiltosi
Turizm isi (ingilis dilindo) ixtisas1

Xiilasa. Mboqgalodo Azorbaycanda va diinyada turizm mohsullarinin inkisaf xiisusiyyatlori
miigayisali sakildo tohlil edilir. Turizm mohsulunun nazori asaslari arasdriliv, onun struktur
komponentlori va noviari miiayyanlasdirilir. Inkisaf etmis turizm 6lkalorinin tocriibasi asasinda
Azarbaycamn turizm sektorunun moévcud vaziyyati qiymatlondiriliv va saxalondirma imkanlar
miiayyan olunur. Tadgiqat zamani son illorin elmi adabiyyati va statistik gostaricilar tahlil edilmisdir.
Miiayyan edilmisdir ki, Azarbaycanda asasan madoni va istirahat turizmi tistiinliik toskil etsa do,
ekoturizm, aqroturizm va ragamsal turizm istigamatlorinda genis potensial movcuddur. Magalada
turizm mahsullarinin raqabat qabiliyyatinin artirilmasi va davamli inkisafinmin tamin olunmasi tigiin
praktiki takliflor irali siiriilmiisdiir.

Acgar sozlar: turizm mahsulu, saxalandirma, ekoturizm, aqroturizm, raqabat qabiliyyati, davaml
turizm.

CPéBHHTEJII)HbIFI AHAJIN3 TYPUCTHYECKHUX ITPOAYKTOB
A3BEPBAU/KAHA 1 MUPA U BOBMOKHOCTHU ITUBEPCUDUKALINN

HAMA30B UWJIbBKHUH BYT'AP
BakuHckuit rocy1apCcTBEHHBI YHUBEPCUTET, reorpaduueckuii hakyabTeT
Crnenuanu3anus B Typu3Me (Ha aHTJIMICKOM SI3bIKE)

Annomauyus. B cmamve npedcmagnen cpasHumenvHulil auaius ocobeHHocmel pazeumus
mypucmuyeckux npooykmos 8 Asepbaiiddcane u mupe. Paccmompensvt meopemuueckue OCHOBbL
MYPUCMUYECK020 NPOOYKmMA, ONpeoeieHbl e20 CMpYKmypHbvle KOMnoHeHmul u munsl. Ha ocnose
onvlma pazeumMvlX CmMpaH 8 cgepe mypusma OyeHeHo meKyujee COCMosAHUe MYPUCIULECKO20
cexmopa Aszepbaiiddcana u 6viA6leHbl 803MONCHOCMU Ougepcuduxayuu. B xode uccredosanus
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NPOAHANUZUPOBAHBL HAYYHAS JUMepamypa U cmamucmudeckue noxKazamenu HNOCIeOHUX Jiem.
Vemanoeneno, umo, Hecmomps Ha npeodiadauue KyJIbMypHO-PA36IEKAMENbHO20 MYypUuma 6
A3zepbatioocane, cywecmsyem WUpoKull NOMeHYUal 8 HanPasLeHUsx SKOmypumd, azpomypusma u
yupposoco mypusma. B cmamve npeonodcenvl npakxmuueckue peKoMeHOAyuu no HOBbIULEHUIO
KOHKYPEeHMOCHOCOOHOCU MYPUCMUYLECKUX NPOOYKMOS U 00eCnedeHuI0 Ux YCmouuyuso2o pa3eumusl.

Knrwoueegvie cnosa: mypucmuueckuti npooykm, ougepcughuxayus, 3K0mypusm, azpomypusm,
KOHKYPEHMOCNOCOOHOCMb, YCMOUYUBHLU MYPUM

INTRODUCTION. In modern times, tourism is considered one of the fastest growing sectors
of the world economy. Globalization processes, the expansion of international transport links and the
development of digital technologies have significantly changed the geography and structure of
tourism. Tourism is no longer just a means of recreation, but also acts as a strategic sector that plays
an important role in the socio-economic development of countries. The concept of a tourism product
is complex and includes the joint provision of various services - transportation, accommodation,
nutrition, excursions, entertainment and other services. A tourism product is a synthesis of tangible
and intangible elements, forming the overall experience offered to the tourist (Alirzayev, 2022). In
this regard, the quality and diversity of the tourism product directly affect the competitiveness of the
country. The strengthening of the competitive environment in the world tourism market encourages
countries to diversify tourism products and implement innovative service models. In developed
tourism countries, various directions such as thematic tourism, ecotourism, agrotourism, health
tourism and digital tourism are successfully implemented. This allows for an increase in tourism
revenues and a reduction in the problem of seasonality. Azerbaijan has also been paying special
attention to the development of the tourism sector in recent years. Within the framework of state
programs and strategic roadmaps, important steps have been taken to renew the infrastructure,
organize international events, and increase the tourism potential in the regions. However, the limited
diversity of tourism products and the seasonality factor still remain one of the main problems. In this
regard, comparative analysis of tourism products in Azerbaijan and the world and investigation of
diversification opportunities are of urgent scientific and practical importance. The purpose of the
article is to analyze the current state of tourism products, study international experience, and put
forward proposals for more effective development of the tourism sector of Azerbaijan.

MAIN PART. Tourism product as an economic category is complex in nature and is formed
from the unity of tangible and intangible elements. Unlike traditional products, tourism product is
consumed at the place of production and its main feature is service orientation. Tourism product
expresses the overall experience gained by the tourist during the trip and includes transportation,
accommodation, nutrition, excursions, entertainment, information and other services (Alirzayev,
2022).

In the scientific literature, the structure of the tourism product is classified into three main
components:

1. Basic services - accommodation, transportation and nutrition;

2. Additional services - excursions, entertainment, sports and health services;

3. Emotional and image component - cultural heritage, nature, safety, hospitality and country
brand.

At the modern stage, the competitiveness of a tourism product is determined not only by
material infrastructure, but also by the quality of the experience provided. In this regard, innovation,
digitalization and personalized service models are of particular importance (Cooper & Fletcher,
2020).

Tourism products in the global tourism market are developing in different directions. The main
types are as follows:

» Cultural tourism

» Leisure (recreational) tourism

» Ecotourism
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» Health and medical tourism

» Business (MICE) tourism

» Agrotourism

» Winter and mountain tourism

» Digital and innovative tourism

For example, the Spanish model is mainly built on mass beach and cultural tourism. This model
is characterized by a high tourist flow and developed infrastructure. However, in the long term,
problems of environmental load and seasonality arise.

The Turkish model is based on the “all-inclusive” system. Although this model provides
comfort and a stable price policy for tourists, it is distinguished by the standardization of services and
creates risks such as weakening integration with the local economy.

The Swiss model is distinguished by high-quality mountain and health tourism. This model is
aimed at a high-income tourist segment and is based on service quality. The principles of sustainable
development are considered the main priority here.

This comparison shows that in order to succeed in the world tourism market, it is important to
diversify tourism products and adapt them to specific market segments.

Diversification is of great importance in the tourism sector in terms of reducing risks,
minimizing seasonality and increasing revenues. Studies show that the diversity of tourism products
has a positive impact on the country's position in international rankings (UNWTO, 2024).

The main directions of diversification are as follows:

» Creation of new tourism routes

» Involvement of regions in tourism turnover

» Application of digital platforms

» Development of thematic and experience-based tourism

» Application of sustainable and ecological models

Thus, from a theoretical point of view, the tourism product is a dynamic and multifaceted
economic category. World experience shows that in order to gain a competitive advantage, countries
should not be satisfied with only traditional tourism destinations, but should form new and innovative
products.

Azerbaijani tourism has been developing rapidly in recent years and has become one of the
strategic sectors of the economy. The country is distinguished by its geographical location, rich
historical and cultural heritage, various climatic and relief features, which allows for the diversity of
tourism products (Huseynov, 2023).

The number of tourists visiting the country increased annually in 2010-2024 and reached
approximately 3.5 million in 2023 (Naghiyev, 2024). Tourism revenues are mainly generated by
cultural, recreational and health tourism. However, in some areas — ecotourism, agrotourism, digital
tourism — the potential has not yet been fully exploited.

Azerbaijani tourism products differ by region:

Table 1. Regional structure of tourism products

Region Main Type of Tourism Features
) . International exhibiti festival
Baku and Absheron City and Event Tourism nternational exhibitions, fes vals,
conferences, cultural attractions
Gabala, Shahdag Winter and ‘Mountain Ski resorts, mountain t‘rqils, eco-tourism
Tourism opportunities
Naftalan Health Tourism Therapeutic oil baths, spa services
Guba, Qusar, Agro-tourism and Village | Farming experiences, rural lifestyle, nature-
Shamakhi Tourism based activities
. Historical and Cultural Restored historical sites, cultural heritage,
Karabakh Region . : )
Tourism eco-tourism potential

Source: Compiled by the author
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This distribution shows that the Azerbaijani tourism product is mainly concentrated in a few
dominant directions and product diversity across regions is not yet fully ensured.

The following main problems are noted in the Azerbaijani tourism sector:

[] Seasonality — Beach and mountain tourism are seasonal in nature, which prevents year-round
income.

[J Weak product diversity — Most regions have developed only in one or two types of tourism.

[J Lack of marketing and promotion — Limited availability of a detailed and attractive database
for foreign tourists.

[ Infrastructure problems — Roads, guest houses and service facilities for rural tourism and
agrotourism routes are not sufficiently developed.

[0 Low level of digitalization — Lack of reservations, information and services on online
platforms.

There are a number of potential opportunities for diversification of the Azerbaijani tourism
product:

[J Ecotourism — Caspian coast, mountain and forest zones, national parks.

[J Agrotourism — Experiences focused on agriculture and rural life.

[J Digital tourism — Mobile applications, virtual tours and online booking systems.

[J Thematic and cultural tourism — Historical monuments, festivals, culinary routes.

[J Tourism in the Karabakh region — Reconstructed historical sites, ecotourism and health
resorts.

This analysis shows that Azerbaijani tourism has significant potential for both the domestic and
foreign markets, but product diversification and the introduction of innovative services are necessary
to increase its competitiveness.

World experience shows that countries that have achieved success in the tourism sector give
priority to product diversity, service quality and innovative management mechanisms. Tourism in
these countries is based not only on natural resources, but also on proper planning and marketing
strategies (UNWTO, 2024).

Spain has been one of the leading tourist countries in Europe for many years. Along with beach
tourism, cultural tourism has also been widely developed here. Barcelona, Madrid and other cities are
distinguished by both historical and cultural heritage and modern tourism infrastructure. Product
diversity allows the country to receive tourists all year round.

Turkey is widely known for its “all-inclusive” system in the tourism sector. Mass beach tourism
has been developed in the Antalya region, thematic and adventure tourism in Cappadocia, and cultural
and urban tourism in Istanbul. This model is considered effective in terms of integration of tourism
products and regional balancing.

The Swiss tourism model is built on high-quality service, environmental sustainability and
mountain tourism. In addition to winter tourism, health and spa tourism is also widespread here. The
main advantage is high service standards and brand image.

The following table summarizes the comparative analysis:

Table 2. Comparative Analysis of Tourism Products: Azerbaijan vs. Developed Countries

Indicator Azerbaijan Developed Countries
Product Diversity Moderate level High level
Seasonality High Low
Digitalization Developing stage Advanced
Share of Ecotourism Increasing Widely developed
Marketing Strategy Limited and evolving Strong and systematic
Service Quality Standards Improving Highly standardized
Brand Positioning Emerging Globally recognized

Source: Compiled by the author based on comparative analysis (2024).
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The conducted comparative analysis shows that the main problem in the tourism sector of
Azerbaijan is the limited product diversity and the seasonality factor. World experience proves that
diversification of tourism products increases economic sustainability, stimulates the development of
regions and strengthens international competitiveness (UNWTO, 2024).

Azerbaijan's agricultural potential creates favorable conditions for the development of
agritourism. Farms and village houses in the Guba, Gusar, Shamakhi, Ismayilli and Lankaran regions
can be involved in the tourism cycle.

Agrotourism has the following advantages:

[J Reduction of seasonality

[J Increasing employment in the regions

[J Expanding sales of local products

[J Tourists gain an authentic experience

The agritourism model is successfully applied in the experience of Turkey and Italy, and this
model is also considered suitable for the regions of Azerbaijan.

The reconstruction of the Karabakh region creates new opportunities for the diversification of
tourism products. Restoration of historical and cultural monuments, creation of ecological tourism
routes and organization of health tourism can contribute to the development of the region.

In this direction:

[] Preservation of historical heritage

[J Application of the concept of "Smart tourism"

[J Organization of international festivals

[J Creation of green energy-based tourism facilities

are considered appropriate.

Diversification of tourism products can lead to the following results:

[J Increase in tourism revenues

[J Creation of new jobs

[J Socio-economic development of regions

[J Reduction of seasonality

[J Increasing Azerbaijan's position in international tourism ratings

Thus, diversification is an important factor ensuring sustainable development not only of the
tourism sector, but also of the national economy as a whole.

Graph 1. Share of tourism products in Azerbaijan

Share (%) by tourism product type criterion

Cultural tourismr Leisure touris Health tourism Winter tourism Other (eco, agro, etc

The graph above shows the share distribution of tourism products in Azerbaijan (%).
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The statistical analysis of the graph is as follows:

[J Cultural tourism (35%) — has the highest share. This indicates that the historical and cultural
heritage of Azerbaijan plays a dominant role in the tourism structure.

[J Recreational tourism (30%) — is in second place and is mainly associated with recreation
areas in Baku, Absheron and the regions.

[J Health tourism (15%) — is especially associated with Naftalan and spa centers.

[J Winter tourism (10%) — is associated with Shahdag and other mountain resorts, but is
seasonal in nature.

[J Other directions (10%) — ecotourism, agrotourism and alternative tourism types are still at
the development stage.

Statistical indicators show that the Azerbaijani tourism product is mainly formed on traditional
directions. The share of alternative tourism types is low, which confirms the relevance of the
diversification policy. The conducted comparative analysis shows that the main problem in the
tourism sector of Azerbaijan is the limited product diversity and the seasonality factor. World
experience proves that diversification of tourism products increases economic sustainability,
stimulates regional development and strengthens international competitiveness (UNWTO, 2024).

CONCLUSION. The comparative analysis conducted shows that tourism products are
dynamic and complex in the modern economic system. World experience proves that product
diversity, service quality, innovation and effective marketing strategy are the main conditions for
achieving competitive advantage in the tourism sector (Cooper & Fletcher, 2020). The experience of
countries such as Spain, Turkey and Switzerland shows that diversification of tourism products allows
for reducing seasonality, increasing tourism revenues and forming a sustainable position in the
international market (UNWTO, 2024). In these countries, tourism is not only a recreational activity,
but also acts as an important locomotive of economic growth. Azerbaijani tourism has been in a
dynamic development stage in recent years and has rich natural, geographical and cultural potential.
However, the concentration of tourism products mainly in traditional directions and the seasonality
factor limit the sustainable development of the sector. The comparative analysis showed that there
are wide opportunities for diversification of tourism products in Azerbaijan.

The following areas can be considered priorities:

[J Development of agrotourism and rural tourism;

[] Expansion of ecotourism routes;

[J Creation of digital tourism platforms;

] Implementation of a sustainable and innovative tourism model in the Karabakh region;

[J Formation of thematic and experience-based tourism products.

Thus, diversification of tourism products will not only increase the competitiveness of
Azerbaijan in the international tourism market, but will also have a positive impact on the socio-
economic development of the regions. Public-private sector cooperation, innovative approaches and
the application of sustainable development principles should determine the main directions of future
development of the tourism sector.

REFERENCES

—

Olirzayev ©. Turizmin iqtisadiyyati. Baki: Elm noasriyyati, 2022.

2. Hiiseynov R. Azorbaycanda turizm strategiyasi vo inkisaf perspektivlori. Baki: Tohsil, 2023.

3. Nagiyev F. Azorbaycanin turizm sektorunun miiasir voziyyoti va statistik tohlili. Baki: Iqtisad
Universiteti nasri, 2024.

4. Cooper C., Fletcher J. Tourism: Principles and Practice. London: Pearson Education, 2020.

5. UNWTO. World Tourism Barometer Report. Madrid, 2024.

6. MBanoB B. MexnyHapoaHbI Typu3M: COBPEMEHHbIE T€HICHUUU pa3BuTha. Mocksa: HOpaiir,

2021.

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



3KOHOMUWYECKHE HAYKHU

2024 -5.99

https://doi.org/10.5281/zenod0.19001846
UOT: 330.15:502.131(479.24)

AZIORBAYCANIN YASIL IQTISADIYYAT SIYASOTI: STRATEJI
ISTIQAMOTLOR VO INKISAF PERSPEKTIVLORI

RUHIYYO MONTIQ QIZI QOMBOROVA
Dosent
Azorbaycan Dovlot Agrar Universiteti

Magistr - AFAQ FORRUX QIZI YUSUBOVA

Xiilasa: Moaqalads Azorbaycamin yasil igtisadiyyat siyasatinin formalagmasi, asas strateji
istigamoatlori va inkisaf perspektiviori tohlil olunur. Qlobal iglim dayisikliklori va davaml inkisaf
cagiriglart fonunda olkanin barpa olunan enerji manbalarinin inkisafi, ekoloji tahliikasizliyin tomin
edilmasi va karbon emissiyalarimin azaldilmasi sahasinda hayata kegirdiyi tadbirlor arasdirilir.
Todgiqat naticasinda yasil igtisadiyyat siyasatinin Azarbaycanin uzunmiiddatli sosial-iqtisadi inkisaf
strategiyasinda miihiim yer tutdugu miiayyan edilmisdir.

Agar sozlar: yasil igtisadiyyat, davamly inkisaf, barpa olunan enerji, ekoloji siyasat va s.

Giris

Miiasir dovrde iglim doyisikliklori, ekoloji tarazligin pozulmasi vo tobii resurslarin tiikkonmaosi
qlobal miqyasda ciddi problemlor yaradir. Bu problemlorin halli ii¢iin yasil iqtisadiyyat konsepsiyasi
aparici inkisaf modeli kimi gobul edilir. Yasil iqtisadiyyat iqtisadi artimin otraf miihitin qorunmasi
va sosial rifahla uzlagdirilmasini nozords tutur (UNEP, 2011). Azorbaycan da bu global tendensiyaya
uygun olaraq iqtisadi siyasotindoe yasil inkisaf prinsiplorini 6n plana ¢ixarmisdir. Belo ki, Azorbaycan
Respublikasi da beynolxalq ¢agiriglara uygun olaraq 6z milli inkisaf strategiyalarinda yasil
igtisadiyyat prinsiploring xiisusi yer ayirmisdir.

Davamli inkisaf masalalorinde asason ekoloji iqtisadiyyat va “yasil iqtisadiyyat” anlayis tez-
tez birgo istifado olunur. Ekoloji igtisadiyyat dedikdo, iqtisadiyyat elmindo insan torafindon hoyata
kegirilon tesorriifat foaliyyatinin tobii komponentlors, yoni ekosfera tosirlorini nazorde tutan vo
inteqrasiyasini tomin edon idarsetmo vo elm paradigmasi basa diisiiliir. “Yasil iqtisadiyyat™ iso bu
paradigmaya osaslanaraq asag1 karbon emissiyasini, resurs somoaraliliyini vo sosial inkliiziv inkisafi
osas gotiiriir. Qeyd olunanlar1 nozors alaraq belo gonasto golmok olar ki, davamli inkisaf konsepsiyasi
vo onun hoyata kecirilmosi ekoloji balansin tomin olunmasina imkan veron “yasil iqgtisadiyyat”
sayosinds miimkiindiir. (V.9.Qasimli, 2022. Yasil iqtisadiyyat)

Elmi odobiyyatda yasil igtisadiyyat asag1 karbonlu, resurs somarali va sosial inkliiziv iqtisadi
model kimi xarakterizo olunur (Pearce, Markandya & Barbier, 1989). Bu model ekoloji risklorin
azaldilmast ils yanasi yeni iqtisadi imkanlarin yaradilmasini da hadoflayir. Dovlat tonzimlonmasi iso
yasil iqtisadiyyatin formalagmasinda osas institusional mexanizm kimi ¢ixis edir. Azorbaycan
iqtisadiyyatinda bu yanasma xiisusilo enerji sektorunun saxolondirilmasi vo ekoloji davamliligin
tomin olunmas1 baximindan aktualdir.

Azorbaycan Respublikasinda yasil iqtisadiyyat siyasoti bir sira strateji sonadlora osaslanir.
Olkonin milli inkisaf strategiyalarinda dayanigli inkisaf, ekoloji tohliikasizlik vo enerji somoraliliyi
prioritet istigamatlor kimi miioyyon edilmisdir. Azorbaycan beynolxalq soviyyoads BMT-nin
Dayanigh inkisaf Mogsadlorino vo iqlim doyisikliyi {izro global tosebbiislora qosulmagqla ekoloji
ohdoaliklorini giliclondirmisdir (UNDP, 2020). Azarbaycan Respublikasinda yasil iqtisadiyyat
siyasotinin hiiquqi osaslar1 bir sira miihiim sonadlords oks olunmusdur. “Azorbaycan Respublikasinin
otraf miihitin miihafizosi haqqinda” Qanunu ekoloji tohliikasizliyin tomin edilmosini dovlot
siyasatinin prioriteti kimi miioyyan edir.

Bununla yanasi, “Azarbaycan 2030: sosial-iqtisadi inkigafa dair Milli Prioritetlor” sonadinds
“tomiz otraf miihit vo yasil artim 6lkesi” strateji moagsoad kimi tesbit edilmisdir. Bu sonad yasil
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igtisadiyyatin milli inkisaf modelindo osas istiqamatlordon biri oldugunu gostorir (Azorbaycan
Respublikasi Prezidentinin Soroncami, 2021).

Azorbaycanin yasil iqtisadiyyat siyasotindo barpa olunan enerji manbalarinin inkigafi xiisusi
yer tutur. Giinos vo Kkiilok enerjisi potensialinin reallasdirilmasi enerji tohliikosizliyinin
mohkomlandirilmasina va karbon emissiyalarinin azaldilmasina xidmot edir. Azad edilmis orazilorin
“yasil enerji zonas1” elan edilmasi regionun ekoloji baximdan dayaniqli inkisafina yonolmis strateji
addim kimi giymatlondirilir (IEA, 2022). Xiisusilo Qarabag vo Sarqi Zongozur iqtisadi rayonlarinin
“yasil enerji zonas1” elan edilmasi dovlotin ekoloji yoniimlii inkisaf strategiyasinin bariz nlimunssidir.
Bu tosobbiis hom regional inkisafi siiratlondirir, hom do karbon emissiyalarinin azaldilmasina tohfo
Verir.

Qeyd etmok lazimdir ki, enerji somoraliliyinin artirtlmasi yasil iqtisadiyyatin osas
komponentlorindondir. Azsrbaycanda sonaye, naqliyyat vo maisat sektorlarinda enerji qonastinin
tosviqi ekoloji yiikiin azaldilmasina imkan yaradir. Bu yanasma hom iqtisadi somaraliliyin
yiiksoldilmasine, hom do otraf miihitin qorunmasina miisbot tosir gostorir (World Bank, 2019).
Homginin geyd edok ki, enerji resurslarindan somorali istifado Azorbaycanin yasil iqgtisadiyyat
siyasatinin asas istiqamatlorindon biridir. Enerji somaraliliyi tizro dovlst proqramlari sonaye vo maisot
sektorlarinda enerji itkilorinin azaldilmasia yonslmisdir. Eyni zamanda tullantilarin idars olunmasi
va ekoloji monitoring mexanizmlorinin tokmillosdirilmasi atraf miihito monfi tosirlorin minimuma
endirilmasine xidmat edir (Ekologiya va Tobii Sarvatlor Nazirliyi, 2022).

Tullantilarin idaro edilmosi, ekoloji dayanigligin vo ohalinin saglamliginin qorunmasinda
mithiim rol oynayir. Bu proses ekosistemlors vo insanlarin rifahina monfi tosirlori minimuma
endirmok t¢iin tullanti materiallarinin togkili vo nazarstini nozards tutur. Tullantilarin somorali idara
edilmasinin 9sas mogsadi tullantilarin omols golmasini azaltmaq, tokrar emal va tokrar istifado yolu
ilo resurslarin borpasin1 optimallagdirmaq vo tokrar emal oluna bilmayen va tohliikali tullantilarin
tohliikasiz utilizasiyasini tomin etmakdir. Genis torkibs malik bu proses tullantilarin toplanmasi,
dasinmasi, emali vo son utilizasiyast kimi miixtolif todbirlori ohato edir. Effektiv tullantilarin idaro
edilmosi yanagmalarinin totbiqi ¢irklonmonin azaldilmasi, tobii ehtiyatlarin qorunmasi vo dovri
iqtisadiyyatin togviqi ti¢lin ¢ox vacibdir.

Tullantilarin idars olunmasi v atraf miihita tasirlari

Gostarici Tasviri Jtraf miihito manfi tasiri

Ohali vo miiassisalar tarafindon

Moisot tullantilarinin hocmi .. :
yaranan tullantilarin imumi

(min ton/il)

Torpaq ¢irklonmasi, landsaftin
pozulmast

miqdari
Senaye tullantilarinin hocmi |istehsal proseslori noticasindo || Torpaq vo su ehtiyatlarinin
(min ton/il) yaranan tullantilar cirklonmasi
Tokrar emal olunan Yenidan em%l edllgn Tabii resurslarin qorunmasi
0 tullantilarin imumi tullantilara .
tullantilarin pay1 (%) nisboti (monfi tosirin azalmasi)

Poligonlara gondorilon
tullantilar (%)

Tohliikali tullantilarin hacmi |Kimyavi, tibbi va digor riskli Insan saglamlig {igiin risk,
(ton/il) tullantilar ekosistemlorin zodolonmaosi

Metan qazi1 emissiyasi, torpaq vo

Basdirilan tullantilarin pay1 yeraltt sularmn cirklonmosi

Yandirilma yolu ilo
zorarsizlosdirma (%)

Hava c¢irklonmasi, CO: va toksik

Yandirilan tullantilarin pay1 o
qaz emissiyalari

Tullant1 idaroetmo Poligonlar, ¢esidlomo vo emal | Effektiv idaroetmo olmadiqda
infrastrukturu (obyekt say1) |zavodlari cirklonmonin artmasi
Qeyri-ganuni tullant1 sahalori | Nozaratsiz tullant1 y1gilma Torpaq, su va biomiixtalifliys
(say) yerlori ciddi zoror
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Monba: Miisllif torafindon tortib edilmisdir.

Qeyd etmok lazimdir ki, 6lkomizds 9 giinas, 5 kiilok va 1 bio elektrik stansiyasi elektrik enerjisi
hasil edir. Bundan basqa Azorbaycanda 2 hibrid elektrik stansiyasi da var ki, kiilok, giinog vo
biogazdan istehsal olunan elektrik enerjisi hibrid formada elektrik sobokasine otiirtiliir.

2024-cU iLD8 AZBRBAYCANDA F8ALiYYST GOSTBR8N
ELEKTRIK STANSIYALARININ NOVL8RIi Va8 SAYI

36
35

30
25

20
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2

Istilik ES Iri Su ES Kiilak ES

Kicik Su ES

Gunas ES Hibrid ES Bio ES

Monba: MTM-in (Media Tohlil Markazi) Dovlat Statistika Komitasinin, Energetika
Nazirliyinin va Barpa Olunan Enerji Manbalori Dovlot Agentliyinin rosmi internet sahifasi.

Aparilan arasdirmalardan molum olur ki, Azorbaycanin elektrik enerjisi istehsalinda barpa
olunan enerji manbalorinin pay1 iki defodon ¢ox artmigdir. Belo ki, Azarbaycan Dovlot Statistika
Komitasinin molumatina asason, 2020-ci ildo 5,5% toskil etdiyi halda, 2024-cii ildo 13,5%-9
yliksolmigdir.

Barpa olunan enerji manbalarindan ahinan elektrik enerjisinin imumi clektrik enerjisi istehsalinda
xiisusi ¢cokisi, faizlo
Share of electricity generated from renewable sources in total production of electricity, in percent

2
2044 2015

2016 2017 e
= 2019

Mbonba: Azarbaycan Dovlat Statistika Komitasinin malumatlari.
Boarpa olunan manbalardon enerji tachizati

Umumi enerji tachizat 2020 2021 2022 2023 2024
16642,8 17566,6 18655,4 18850,2 18480,8
Hidroenerji 92.8 109.8 137,2 151,6 258,7
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Hidroenerjinin iimumi enerji | 0,5 0,6 0,7 0,8 1,4
tochizatinda xiisusi ¢okisi,%-
lo
Biokiitls va tullantilar 108,4 102,6 96,1 97,9 101,2
Biokiitla va tullantilarin 0,7 0,6 0,5 0,5 0,5
imumi enerji tochizatinda
xiisusi ¢okisi, %-Io
Kiilak elektrik enerjisi 8,3 0,9 7,2 4,8 4,4
Kiilok elektrik enerjisinin 0,1 0,1 0,1 0,0 0,0
imumi enerji tochizatinda
xiisusi ¢okisi, %-lo
Giinas elektirk enerjisi 4,0 4,8 5,2 6,9 47,9
Glinos elektirk enerjisinin 0,0 0,0 0,0 0,1 0,3
iimumi enerji tochizatinda
xiisusi ¢okisi, %-lo
Borpa olunan manboalordon | 212,7 225,1 245,7 261,2 412,2
enerji tachizatinin comi
Boarpa olunan monbslordon 1,3 1,3 1,3 1,4 2,2
enerji tochizatinin cominin
iimumi enerji tochizatinda
xiisusi ¢okisi, %-lo

Mbonba: ADSK-nin malumatlar: asasinda miisllif torafindon tartib edilmisdir.
Molumatlara gora, elektrik enerjisi istehsalinda barpa olunan enerjinin pay: 2021-ci ilds 5,8%,
2022-ci ildo 6,7%, 2023-cii ildo iso 7,2% olmusdur. Eyni zamanda, 2024-cii ildo iimumi enerji
tochizatinda borpa olunan enerjinin pay1 2,2% toskil etmisdir. Monbalora asason, bu gdstaricinin

1,4%-1 hidroenerjinin, 0,5%-i biokiitle enerjisinin, 0,3%-1 iso giinog enerjisinin payimna diigmiisdiir.

Onu da geyd etmok lazimdir ki, borpa olunan enerji monbolorinin elektrik enerjisi istehsal
manbalarinin imumi qurasdirilmis gilictindaki pay1 20,2% toskil etmisdir.
Bundan basqa, todqgigatin aparilmasinda 2025-ci ildo yasil enerji istehsalinin artimi {izro
molumatlar da miisahids edilmisdir.
2025-ci ildo Yasil Enerji Istehsalimin Artim

3000 -

2500 -

2000 -

1500 -

1000

Elektrik enerjisi (min kvt-saat)

500 —

2025 Q1 (artim }

Mboanba: Azarbaycan Respublikasi Energetika Nazirliyi vo Azorbaycan Respublikasimin
Dovlat Statistika Komitasi, “Azarbaycanin energetikas1” statistik macmuasi.

2025 9 ay (umumi iIstehsal)

DoOwT

Diaqram gostoricilordon molum olur ki, 2025-ci ilin I riibii: Yasil enerji istehsalinda 243,9 min
kVt-saat artim vo {imumi olaraq, 9 ay orzindo barpa olunan monbolordon 3 139,1 min kVt-saat

elektrik enerjisi istehsal edilib.
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Miiasir iqtisadi inkisaf modelinin ekoloji baximdan dayanigsiz olmasi, resurslarin geyri-
somorali istifadosi vo iqlim doyigsmolori ilo bagl risklorin artmasi siibut edir ki, yasil iqtisadiyyata
kecid global vo milli soviyyoado strateji zoruratdir. Azorbaycan da daxil olmagla bir ¢ox 6lkolordo
yasil iqtisadiyyatin inkisafi iigiin hiiquqi baza movcud olsa da, onun totbiqi mexanizmlori vo
institusional koordinasiya tam yetkin deyil. Xiisusilo maliyyslosmo, innovasiya tosviqi vo idaroetmo
effektivliyi sahosindo bosluglar mévcuddur. Tohlillor gostarir ki, yasil igtisadiyyatin inkisafina mane
olan osas problemlor yasil texnologiyalarin yiiksok ilkin doyeri, ekoloji molumathiligin
mohdudlugunu, iqtisadi motivasiya mexanizmlorinin zoaifliyi vo s gostormok olar. Bundan basqa,
todgigat naticasindo miioyyon edilmisdir ki, dovlat tonzimlonmasinin strateji istiqamatlori kimi barpa
olunan enerji manbalorinin genislondirilmasi, yasil investisiya vo “agilli maliyys” mexanizmlorinin
totbiqi, ekoloji standartlarin sortlogdirilmasi vo effektiv monitoring, yasil texnologiyalarin totbiqi
iclin innovasiya dostoyi aid etmok olar. Todgiqatin yekun naticosi olaraq miioyyon edilmisdir ki,
dovlat tonzimlonmasi yasil iqtisadiyyatin somorali inkisafi {igiin osas determinatordur vo strateji
yanagmanin mohkomlondirilmasi 6lkonin uzunmiiddotli davamli inkisaf hodaflorine ¢atmasini tomin
eda bilar.

Noatica va tokliflar

Tadgiqatin yekun naticosi olaraq miioyyon edilmisdir ki, barpa olunan enerji monbalorinin
elektrik enerjisi istehsalinda artiminda Azarbaycanin barpa olunan enerji sektoruna investisiyalarin
effektivliyini va yasil enerji siyasotinin real noticolorini tasdiqloyir. Umumi enerji tochizatinda borpa
olunan enerjinin pay1 enerji infrastrukturunda yasil texnologiyalarin artan rolunu gostarir.

Belolikls, 2025-ci ilds yasil enerji istehsalinin artimi 2020-ci illo miigayisads ¢ox boyliik artim
demokdir vo Azorbaycanin yasil enerji siyasatinin siiratlo iralilodiyini gostorir. Enerji somaraliliyi vo
karbon emissiyalarinin azaldilmasi istigamatinds enerji somaraliliyi tadbirlori va barpa olunan enerji
istifadasi noticosindo qaz istifadasi va istixana qazi emissiyalarinda nozorogarpacaq azalma potensiali
yaranmisdir ki, bu da enerji somoraliliyi strategiyalar: hom iqtisadi baximdan gonaast gatirir, hom do
otraf miihitin qorunmasina tohfo verir.

Dovlot siyasotinin effektivliyi istiqgamotindo Azorbaycanin yasil iqtisadiyyat strategiyast —
qanunvericilik, maliyys stimullari, barpa olunan enerji zonalarmin yaradilmasi, enerji samaraliliyi
programlar1 vo elmi-innovativ togobbiislor — naticolords 6zilinii gostorir. Biitlin bunlarin naticasindoe
2020-2025-ci illor aralifinda statistik gostoricilor gostorir ki, dovlotin ardicil vo magsadydnlii siyasoti
barpa olunan enerji istehsalini artirmis, enerji sektorunda ekoloji davamliliga nail olmusdur. Bundan
basqa, yaxin perspektivdo oldo olunan noticolor golocokds borpa olunan enerji payinin daha da
artirllacagini, enerji somoraliliyinin yiiksolocoyini vo karbon emissiyalarinin azaldilmasini
prognozlasdirmaga imkan verir.

Beloliklo, aparilan tohlil gostorir ki, Azorbaycanin yasil iqtisadiyyat siyasoti 6lkonin
uzunmiiddatli sosial-iqtisadi inkisaf strategiyasinin miihiim torkib hissasidir. Barpa olunan enerji
monbolorinin inkisafi, enerji somorsliliyinin artirilmas1 vo ekoloji tohliikoesizliyin tomin edilmosi
dovlot siyasotinin osas prioritetlori kimi ¢ixig edir. Bu istigamotlorin ardicil hoyata kegirilmosi
Azorbaycanin qlobal yasil igtisadiyyat sistemino inteqrasiyasini siirotlondirir vo dayanigh inkisaf
ticin mohkam zomin yaradir.

Azorbaycanin yasil iqtisadiyyat vo enerji somaraliliyi movzusunda aparilan aragdirma zamani
bir sira tokliflori do qeyd etmok olar:

1.Giinas, kiilok vo biokiitlo potensiali yiiksok olan orazilordo yeni elektrik stansiyalarinin
qurulmasi.

2.Azad edilmis orazilordos yasil enerji zonalarinin genislondirilmaosi.

3.Sanaye, tikinti vo naqliyyat sektorlarinda enerji somarali texnologiyalarin totbiqi.

4 Istehlak¢1 soviyyasindo enerji qonaoti programlarmin tosvigi, smart metering Vo
texnologiyalarin genis istifadosi.

5.Dovlat programlari ils yasil infrastruktur layihalorinin maliyyslosdirilmasi.

6.Yas1l texnologiyalar iizra elmi todqiqatlarin artirilmasi.

7.Start-up va texnoloji inkubatorlarin yasil enerji sektoruna yonlondirilmosi.
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Biitiin bu kimi tokliflor Azorbaycan iiclin yasil iqtisadiyyatin siirotli inkisafina vo enerji

somoraliliyi siyasotinin effektivliyinin artirilmasina miisbot tasir edir. Onlar hom dovlst siyasatini,
hom 6zal sektor investisiyalarini, hom do ictimai istirak vo elmi todqiqatlar ohato edir.
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https://doi.org/10.5281/zenod0.19001919
PA3PABOTKA CTPATEI'MHA 11O COBEPIHEHCTBOBAHI/IIQ
MHBECTULHHNOHHOMU ITIPUBJIEKATEJIBHOCTU CEJIbCKOI'O XO35IUCTBA

CAHJJAXMAJIOBA IIAPU®TYJI CAMAIOBHA
npernoiaBaTelib Kadeapbl MEHEDKMEHT U OpraHu3alus TypusMa boxrapckoro
rocyJapcTBEHHOTO yHUBepcuTeTa MeHu Hocupa Xycpasa, Pecy6nuka TamkukuctaH, Topot
boxrap

Annomavusn: B nocneonue 20061, HeCMOMPsL HA HEKOMOPbIe NPUSHAKU OHCUBTEHUSL IKOHOMUKU
CeNbCKO20 XO3AUCMEBA, NOLONCEHUEe 8 UHBECMUYUOHHOU chepe ocmaemcst crodchuim. He onpedenenvl
npuopumemmusie cghepvl  dhhexmusHoco uUH8eCMUPOBAHUA, He pa3pabomana  cmpameus
npueieueHUs UHeCMUYULL 8 Pa3uyHble OMPACIU A2papHO20 ceKkmopd. B uvinewHux yciosusx 0s
npueiedeHus UHBeCmuyull Heooxo0UMo cozoams onpedeientvle yciosus. 11oamomy 603moxcHocmuU
npueiIeueHUs UHBECMUYULL 8 CelbCKoe XO35UCMB0 60 MHO2OM 3A8UCUM OM MO20, KaKue YCl08Us
€030aHbl 01 0eAMeNbHOCU UHBECTOPO8, GIUAIOWUX HA Pe3VIbMAmbl UHBECMUYUOHHO20 Npoyeccd,
HA CKOIbKO O1a2oNpusimet e20 UHEeCMUYUOHHbLI KIUMAM.

Knrwueevie cnoea: JSxonomuka, npouzsoocmeeHuvie (POHObI, (UHAHCUPOBAHUS, acpapHble
npeonpusimusi, CebCKoe X03AUCMEO.

Key words: Economy, production assets, financing, agricultural enterprises, agriculture.

[IpakTrika TOKa3bIBAE€T, YTO MHOTHME MHOCTPAHHBIE MHBECTOPHI B Ta/PKUKUCTaHE HAXOAST
WHTEPECHbIE TMPOEKThI, OCYIIECTBICHUE KOTOPBIX SBISIETCS BECbMa NPHUBIEKATEIbHBIM H
npuOBLTEHEIM. OJTHAKO BCE €IIe UMEET MECTO HACTOPOKEHHOCTh, OMACEHUE WHBECTOPOB MOTEPSThH
CBOM MHBECTHUIIMH. BMecTe ¢ TeM, HaM MpeCTaBISIeTCs, YTO ITH OMaceHHs OOYCIIOBIECHBI U PAIOM
CyOBEKTUBHBIX PUYWH, B TOM YHCJI€ HEAOCTATOYHBIM 3HaHUEM 3aKOHOB PecryOmmku TamkukucTas,
rapaHTUPYIOLIKUX 3alIUTy MHTEPECOB MHOCTPAHHBIX MHBECTOpOB. Kaxkmoe rocyaapcTBO AOJAKHO
Mpuwiaratb YCWIWsS IJisi TPUBICUEHUS B CTpaHy HHBeCTHIMH. C 3TOW IENbI0 TMPOBOIUTCA
oTpejieNieHHAas UHBECTUIIMOHHAS TIOJUTHKA U (POPMHUPYETCs] COOTBETCTBYIOIINN WHBECTULIMOHHBIN
KJIIUMAT, HAa KOTOPBIM BIMSIOT HATWYUE WIM OTCYTCTBHUE TMOJUTHUYECKOM M SKOHOMHUYECKOM
CTaOUITFHOCTU B CTpaHe, €€ reorpaduyeckoe MOJOKEHUE, HAJIOTOBBIE JIBIOTHI, MPEIOCTABICHHBIE
WHBECTOpPaM BO3MOXXHOCTh CBOOOJHOTO BBIBO3a KalUTasIa, HAJTMYME KBATU(UIIMPOBAHHBIX KaJIPOB,
COOTBETCTBYIOIIUX CBHIPHEBBIX PECYPCOB, PAa3BUTOCTh TPAHCIOPTHBIX CETeH W Jpyrue (HakTopbl.
OpHako, MpexJe BCEro, B CTpaHEe JOJKHA CYLIECTBOBAaTh ONpEEICHHAs MpaBoOBasi OCHOBA JJIs
WHBECTUIIMOHHOMN NEATENBHOCTH, T.€. JOJKHBI ObITh MPHUHATHI 3aKOHOJATEIbHBIE aKTHl M JIPYTHE
HOPMAaTHBHBIC TOKYMEHTHI, CLIOCOOCTBYIOITUE TTPUBJICUCHUIO MHBECTULINN.

Jannas paboTa 00OCHOBBIBaeTCS BBIBOJIOM O TOM, uTo PecmyOmmka TamKuUKHCTaH mMyTem
MIPUBJICYCHHUS KPYMHBIX HHOCTPAHHBIX WHBECTHIIMH B SKOHOMUKY MOXET JTOOUTHCS YCTOMYHMBOTO
SKOHOMHUYECKOTO pocTa. B cTpaHe HEoOXOauMO CO34aTh YCIOBUS, KOTOPHIE MOIJIH OBl
CrOCOOCTBOBAaTh ~ NPHBJIICUCHHIO  HWHOCTPAaHHBIX  WHBecTHIMH. Heobxommmo  obecrneuntsb
MOJIMTUYECKYI0 CTaOUIBHOCTh W 0€30MacHOCTh, TOCIOJCTBA 3aKOHA, MPOBOAHUTH XOPOIIO
MIPOJYMAaHHYIO0 MaKpPOIKOHOMHUYECKYO MOJIUTUKY, OPUEHTUPOBAHHYIO HAa 00ecledeHne CTaOMIbHbIX
1IeH, TBEPOM HATOTOBOM AUCIUIUIMHBI M YCTOMYUBOTO PABHOBECUS TUIATEKHOTO OallaHca.

HcxognpiM 3TamoM mpouecca pa3palOTKM CTpaTerMy IOBBIILIEHUM WHBECTUIMOHHOM
MIPUBJICKATEIBHOCTH CEJICKOTO  Xo3siicTBa PecnmyOmuku Tamkukucran —sBIsSeTCS — aHAIU3
cTpaTernuecknx (akTOpoB Cpelbl, B KOTOPOH (YyHKIMOHUPYET CelIbcKoe Xo3sicTBo. lllnpoko
ucronb3yeMass U Haubonee m3BecTHass meroanka SWOT-ananmza Hamu Oblla MpUMEHEHa MpU
pa3paboTKe ATOM CTPATErHuH B CEIIBCKOM XO3sicTBE (TabI.1.).

[To HamieMy MHEHHIO, OJTHUM W3 BXKHEWUINX (HaKTOPOB, BIUSIONINX HA WHBECTHUIIMOHHYIO
MIPUBJIEKATEIILHOCTD CEJIbCKOTO X0351CTBA pecimyOIuKy, SBIsSETCS rOCyAapCTBEHHAs Moaepka. B
HACTOSIIEE BpPEMsl CYIIECTBYET HOPMATHBHO-IIPABOBasi 0a3a, PeryJMpYIOMias HHBECTUIIMOHHYIO
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AHanu3 OCHOBHBIX IapaMETPOB HOPMATHUBHOI'O IPAaBOBOTO PEryJIUpPOBAaHUS

HHBCCTHHHOHHOﬁ JACATCIPHOCTHU IIOKasaJl, 4TO B P CCHY6HI/IK6 TaI[)KI/IKI/ICTaH 3aKOHOAATCJIbHO HE
3aKPCIUICHBI B COOTBCTCTBYIOIICM 3aKOHC IMPUOPUTCTHBIC HAITPABJICHUA WHBECTHULIUH.

Taoauna 1.

SWOT-ananu3 noBbIlIeHUsI HHBECTUIIHOHHON MPUBJIEKATEIbHOCTH CEJIbCKOI0
xo3siicTBa PecnyOsiukn TagKukucTan

CuJjibHbIE CTOPOHBI (S)

Caabblie croponbl (W)

1. Bosiee BbICOKHE JIBIOTHI HHOCTPAHHBIM
HMHBECTOpPaM Ha BECh CPOK OKYIIaeMOCTH
MHBECTULMOHHOTO MPOEKTA.

2. BeirogHoe 3K0HOMHKO-Teorpaduieckoe u
TEOTNOIUTUYECKOE

IIOJIOKEHNE, U BBICOKUI TYPUCTUYECKHUN
MOTEHIUA.

3. ChopmupoBaHHasi HOpPMAaTUBHO-TIPABOBAS
0a3a aJs IpUBJICYCHUS MHOCTPAHHBIX
WHBECTUIIMI OTPACIISIM HAIIMOHAIBHOM
SKOHOMHUKH.

4. boraTtoe UCTOPUYECKOE MPOLILIOE U
Pa3BUTBINA KYJBTYPHBIN TOTCHIUAI.

5. Hannure BOAHO-IIPUPOIHBIX PECYPCOB.

6. biiaronpusiTHast SKOJIOrUYECcKasi CUTyalusl.

1. Hu3kuil ypoBEeHb JOXOJI0B CEIBCKOIO
HacCeJICHUsI U HU3Kasl KBaTU(PUKAIUS TPYIOBBIX
KaJIpOB.

2. Huskuii nporu3BOACTBEHHBIN TOTEHIIAAL.

3. Huskuii ypoBeHb pa3BUTHSA
UHQPaACTPYKTYpPHBIX OTpacieit

U TUI0X0€ TEXHUYECKOE COCTOSIHUE UMEIOIIENCS
MPOU3BOJACTBEHHOMN

UHPPACTPYKTYPBHI.

4. Huzkue rocyJapCTBEHHBIEC BIOKEHUS B
arpapHyIo HayKy.

5. Huzkuii ypoBeHb 3 heKTHBHOCTH
(YHKIIMOHUPOBAHMS PHIHOYHBIX HHCTUTYTOB,
BKJItOUasi 0aHKOBCKUE YUPEKICHHUS, pealibHOE
OTCYTCTBHE (DOHIOBOTO PHIHKA.

6. [IpakTyecKku MOJIHOE OTCYTCTBUE
BTOPUYHOTO PHIHKA IIEHHBIX OyMmar.

Bo3moxnoctu (O)

¥Yrpossil (T)

1. Pa3BuTHe oTpacneil nepepaboTKu
CENbCKOXO03UCTBEHHON TIPOAYKIIHH.

2. AKTUBHas mponaraHja HHBECTUIIMOHHON
MIPUBJIEKATETFHOCTH

OCHOBHBIX ¥ BBICOKOJIOXOHBIX OTpaciieit
CEJIbCKOTO XO0351CTBA.

3. [Ipunsarue 3akoHa «O0 HHBECTUITUN C
Y4eTOM OTPACIEBBIX XapaKTEPUCTUK
CEIBCKOT0 X03iCTBa, YKOHOMHUKO-
COLIMATILHOTO TMOJIOKEHUS U TeorpaduyecKoro
PaCIIONOKEHUS.

4. Co3anue CernuaibHOT0 TOCYJapCTBEHHOTO
oprasa,

OTBEUAIOIIETO 32 MPHUBIICYCHIUEM WHBECTHUIIHHA
B CEJILCKOE XO3SIMCTBO C YETKOW MporpaMMon
JUTSL O3JTOPOBJICHUSI MHBECTUIIMOHHOTO KJIMMaTa
1 3 PEeKTUBHOTO yIIpaBICHUS
WHBECTUIIMOHHBIM MPOIIECCOM B arpapHOM
CEKTOpE PeCIyOINKN

5. Pa3paboTka u 3KcrepTru3a HHBECTUIIMOHHBIX
MIPOEKTOB

HaIpPAaBIIIEMBIX B CEJILCKOE XO3SHUCTBO 32 CUET
roCyAapCTBEHHOTO OIOJIKETA.

1. OcHOBHBIE BIOXEHHUSI HHOCTPAHHBIX
WHBECTOPOB MPUXOJISATCS HA SHEPTETHUKY,
MIPOMBIIIIICHHOCTD, CBSI3b U YCIIYTH.

2. Hemoctatok mocTOBEpHBIX HHPOPMAIIUH O
CEJIbCKOXO35MCTBEHHBIX

MPEANPUATHI U UX UHBECTUIIMOHHBIX MTPOEKTAX
JUTSI TIPUHSATHS WHBECTHIIMOHHOTO PEIICHUS
3. HeBepHO BBIOpaHHBIE TIPUOPUTETHI
WHBECTUITUOHHOM IMOJIMTHKH FOCyIapCTBa
MOTYT HETaTUBHO OTPA3UTHCS HA Pa3BUTHH
CEJIBbCKOI0 XO351CTBA.

4. lanbHelias HeT0OLIEHKa HHBECTOPAMU
OTpaciel CeabCKOro

X035HCTBA C y4€TOM IPOU3BOJCTBEHHO-
TEXHUYECKUX, COI[UAJIbHBIX U (PMHAHCOBO-
IKOHOMHYECKUX

PHUCKOB MOKET MPUBECTHU K IOTEPE UHBECTOPOB
U ermie OoNbpIIeMy yXyIIICHUIO
MHBECTUIIMOHHOM MPUBJIEKATEIIbHOCTH
CEJIbCKOI0 XO35KCTBA.

5. Upe3aMepHO HAKOIUJIEHHbBIE JOJITH
XJIOITKOBOTYECKOM OTPACTH MOTYT
OTPHUIATENLHO BIUSATH HA UHBECTULIMOHHBIN
KJIUMAT B CEJIbCKOM XO3SIMCTBE.
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K Takum mnpuopuTeram MOKHO OTHECTH Pa3BUTHA MEPCIEKTUBHBIX OTPACIEd CEJIbCKOIO
X0351icTBa,  mepepaboTKa  CEJIbCKOXO3SIICTBEHHOM — MPOAYKLUMU  TOBAapOIPOU3BOJIUTEINECH,
WHHOBALMOHHAS JAEATEIBHOCTD B CEJIbCKOM XO3SUCTBE U APYTHE.

Jlo HacTOAIIEr0 BPEMEHU OCTAETCSl HEIOCTATOUYHBIM 00bEM MHBECTHIIMU B PA3BUTUU OTpaciieit
cenbeckoro xossiictBa. B 2024 romy oOmmii 00beM HWHBECTHIIMH, BKJIIOYAs KpPEIUTHl OaHKOB,
MPUBJICYCHHBIC B  arpapHbId  CEKTOpP pEeCHyOJIMKH, cocTaBiser 128,5 MiIH  1omapos.
HccnenoBaHussMu BBISICHWIOCH, YTO YPOBEHb BJIOKEHUS MHBECTULHN B CEIICKOE XO3SIWCTBO HE
COOTBETCTBYET YpPOBHIO HCIONb30BaHUA. [loaTomy sddexTuBHOE HCMONB30BaHHE WHBECTUIIUN
MMEET HEMOCPEICTBEHHOE BIIUSIHUE HA PEAJbHOE MOBBIILICHUE WHBECTULIMOHHOW aKTHBHOCTHU
oTpaciiell CeIbCKOIro X0351UCTBA.

B ycnoBusix pblHKa HEOOXOAMMOCTh NPUBIICUCHUS HWHBECTUIIMM B CEIIBCKOE XO35SUCTBO
SBJIAETCA OJHOM M3 BaXXKHEWINNX 3a/a4 Ha Oyrkailiiue rofsl, 6e3 peleHrus KOTOpoil HEBO3ZMOKHO
03JIOpOBJIEHUE arpapHOTO CEKTOpa peciyOnuku. B HacTosiIee BpeMs B CeJIbCKOM XO03SIIICTBE CTPaHbI
COXpaHsIeTCA PSAJl CUCTEMHBIX IIpoOsieM. OHU SBISAIOTCA CIEPKUBAIOIIUMU (PaKkTOpamMu B IaibHElIIee
pa3BUTHE OTpacid M TPUBEIM K CHWKECHUIO WHBECTUUMOHHOW AaKTHUBHOCTH M CO3JA0T
HeOJIaronpusATHHIA UHBECTUIIMOHHBIA KITUMAT B CEIbCKOM XO3SIICTBE.

B mnocnennue rogsl komMMepueckue OaHKU DPECIyOJIMKM 3auHTEpEcOBaHbl (PMHAHCHUPOBATh
arpapsslii cextop. IIpexzae Bcero, 3To CBA3aHO ¢ POCTOM IPUBJIEKATEIBHOCTA HEKOTOPBIX OTPACIIE
CEJIbCKOTO XO351CTBA M YCUIIEHUEM CHUCTEMBI TOCYAaPCTBEHHOM KPEAUTHOMN MOJJIEPKKHA arpapHOro
npou3BoACTBa. OOHAKO, OJATOCPOUYHBIE KPEAUTHl HE MOJYYMJIM IIMPOKOrO0 PACHpOCTPAHEHHUS B
cenbckoM xo3zsiiictBe. IlosTomMy ns BOCHOJIHEHUS 3TOro mnpoleraa KOMMEpUYeCcKHM OaHKam
HEe0OXO0JIMMO BHECTH M3MEHEHUS B CBOIO MOJUTHKY U YBEIUYUTh 0OBEMBI BBIIAUU JOJITOCPOYHOTO
KpeauTa CEITbCKOMY XO35IUCTBY.

B ycnoBusx TamkukucraHa, KOrJa OTpacib XJIOMKOBOJCTBO SIBISETCS yOBITOYHOM,
MEePCIEKTUBHBIM M MPUOPUTETHBIM HAMPABICHUEM MOKET CTaTh BIIOKEHHE KallWTajla B Pa3BUTHE
CaZoBOACTBA W  BHUHOTPAAApCTBA, KOTOpblEe B HAled pecmyOlHMKe HMEIT  BakKHOE
HApOJHOXO3SAMCTBEHHOE 3HaueHHE. BMecTe ¢ TeM, MpakTHUYecKas 3HAYMMOCTh Pa3BUTHUA ITHX
OTpacyiell OTKPBIBAOT BO3MOKHOCTH POCTa arpapHOd 3KOHOMHUKM M DKCHOPTHOrO IMOTEHIMAaja
cTpaHbl. [[ns yBeaWYeHUs MPOM3BOJACTBA MNPOAYKIMU HSTHUX KYJIbTYp M HACBIILICHUS pPbIHKA
KAaueCTBEHHOW OTEUECTBEHHOW MPOAYKIMEW, HEOOXOJUMO OKa3aTh MOJACPKKY Pa3BUTHIO TOPHO-
JOTMHHOTO CaJ[0BOJICTBA Yepe3 MEXaHU3M IPeI0CTaBIeHUs OI0PKETHBIX CPEJICTB U 3a CUET CPEICTB
OTEUECTBEHHBIX WM HMHOCTPAHHBIX HWHBECTOPOB. HeoOXoauMo CTUMYyIHUpOBAaThH Pa3BUTHE
IJIOIOBOACTBA M BHHOIPAJAPCTBA IYyTEM CO3JIaHHUA M MOJIEPHU3ALMHM HMEIOIIUXCS MOIIHOCTEN
nepepadaThIBAIOIIETO KOMIUIEKCA, PA3BUTHS PhIHKA, COBITA MPOIYKIIMU C aKTUBHBIM IPUMEHEHUEM
HAaJIOTOBBIX U LIEHOBBIX PhIYAroB.

Jns manmpHEMIIEero pa3BUTHS CEIbCKOTO XO3MCTBAa M MOBBILICHUS KAYECTBA U YPOKAUHOCTH
CEJIbCKOXO35MCTBEHHBIX KYJIBTYpP, & TaKKe I MOMHATHS dKOHOMHKH 3TOM OTpacCiM IpeJiaraeM
MPUHATH CIAEAYIOLINE MEPBL:

- HE0OXOIMMO MPUMEHSTH HA MPAKTUKE HAy4HbIC TOCTHXKEHUS U MEPEeIOBOM OMBIT, KOTOPHIE
SBIISIIOTCS. OAHMM M3 OCHOBHBIX (DaKTOPOB TMOBBIMICHHUS 3((HEKTUBHOCTH OTpACICH CEeIbCKOTo
XO03SHCTBA;

- He0oOXOIMMO TPHHITH MEPBOOYEPEIHBIC MEPHI 1O COBEPIICHCTBOBAHUIO MAaTEPUAIBHO-
TEXHHUECKOM 0a3bl CEIBCKOTO X03sIiICTBA IMyTeM OOHOBIIEHUS MMapKa MAIlIMH U 000pYyI0OBaHUS 3a CUET
JM3UHTOBBIX NOCTaBOK. llenecoobpa3Ho B pernoHax pecryOMKH CO3/1aTh TaKoe CHaOKEHUECKOe
MpeanpusiTHe, KOTOpoe MOrjo Obl 00eCHeuuTh JOCTATOYHBIM KOJUYECTBOM MaTepUaIbHO-
TEXHUYECKHUMH pecypcamu (MHUHEpalIbHBIE YIOOPCHHS, SAOXUMHKATBHI, TOIUIMBO, CMAa30YHBIC
MaTepuaibl, CEJIbCKOXO3SMCTBEHHbIE TEXHUKM M 3alacHble 4YacTH), a TaKKe KaueCTBEHHBIMU
BBICOKOYPOKaWHBIMU U HAYYHO UCITBITAHHBIMU 3JINTHBIMU CEMEHAMU IO PEATbHON PBIHOYHOM LIEHE;

- MunuctepcTBO cenbckoro xossiiictBa PecnmyOmuku Tamxukuctan, Tamxukckas AxagemMus
CEJIbCKOXO35MICTBEHHBIX HayK M TaKUKCKHM arpapHblii yHUBEPCUTET B XOJE€ peau3aluu
TPAHTOBBIX MPOTPAMM MEXAYHAPOAHBIX (UHAHCOBBIX OpraHU3alMii Ha MecTax JOJIKHBI
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OpraHM30BaThb TPEHMHIM 10 M3YyYEHUIO COBPEMEHHBIX METOJOB M IE€PENOBON TEXHOJIOTUU
IIPOU3BOJICTBA, 00PA0OTKH U pealn3alnu CeIbCKOXO035CTBEHHBIX KYJIbTYP;

- COOTBETCTBYIOIIMM MHUHHCTEPCTBAM M  BEAOMCTBAM HEOOXOAMMO  pa3paboTarb
MHBECTULMOHHBIE MPOEKThl IO PA3BUTUIO CEJILCKOTO XO34HCTBA M IMPOrpaMMbl I0 YJIyYLICHUIO
OpPOCHUTEIBHBIX U MEJTMOPATUBHBIX CETEH B CEIBCKOW MECTHOCTH;

- HEoOXoauMO pa3paboTaTh roOCyAapCTBEHHBIE IEJIEBbIE NMPOrPaMMbl Pa3BUTHUS OTACIbHBIX
oTpacjiedl  CeJlbCKOro XO3sicTBa, oTpaxawomue noiautuky IlpaBurensctBa PecmyOnuku
Tamxukucrat.
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Abstract: Digital transformation has radically changed the nature of teamwork: hybrid and
distributed formats, asynchronous communication, platform-based HR systems, and algorithmic
control prevail. In this environment, M. Belbin's classic model of team roles, developed for stable
face-to-face teams of the 20th century, requires critical rethinking. The problem lies in the inertial
use of the model without taking into account new realities—remoteness, fragmentation of
responsibility, and the replacement of some behavioral functions with algorithms. The article
assesses the limits of the model's applicability in the digital era, identifying aspects that remain
relevant (idea generation, strategic thinking, balance of contributions) and areas of lost explanatory
power (diagnostics in an asynchronous environment, static roles). A transition from fixed behavioral
roles to dynamic functions that are context-dependent and integrated with HR analytics is justified.
Belbin's model is viewed as a diagnostic rather than a normative tool, requiring methodological
adaptation to the conditions of digital transformation.

Keywords: Belbin model, HR digitalization, team roles, digital teams, remote work, HR
analytics, dynamic functions.

Recent decades have seen an accelerated digital transformation of organizations, affecting not
only technology but also the very architecture of teamwork. The spread of hybrid forms of
employment, the growth of remote work, and the development of platform-based HR systems and
digital monitoring tools have changed the way employees interact. Teams increasingly exist not as
physical spaces of shared presence, but as a network of interfaces, tasks, and digital traces.

Under these conditions, the logic of role distribution, leadership, and responsibility is being
transformed. Employee behavior is becoming less directly observable and is increasingly interpreted
through performance indicators, digital profiles, and engagement metrics. Team management
increasingly relies on algorithms and data rather than direct observation. This calls into question the
applicability of classical models of organizational behavior developed within industrial or early post-
industrial management logic.

Meredith's Team Role Model The Belbin model is one of the most widely used concepts in
team building and development. It is widely used in manager training, personnel assessment, and
project work. However, its application in the digital environment is often inert: roles are interpreted
as stable personality traits, test results are integrated into HR platforms, and the model itself is used
as a universal team diagnostic tool.

The model's initial assumptions were developed in the context of offline teams, relatively stable
organizational structures, and observable behavioral interactions. In digital teams, behavior is often
mediated by technology, communication becomes asynchronous, and responsibility is distributed
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between people and algorithms. This creates the risk of replacing real team dynamics with formal
digital profiles and KPIs, which can create the illusion of control without a real understanding of the
processes taking place. A theoretical and practical gap arises between the classical behavioral model
and modern organizational reality.

Meredith's Team Role Model Belbin's theory of collaboration emerged within the management
paradigm of the second half of the 20th century, a period when organizations were characterized by
relative structural stability, clear hierarchies, and predominantly face-to-face interactions between
employees. Belbin's research, conducted as part of management experiments at Henley Management
College, relied on observing the behavior of participants in collaborative work settings in physical
spaces [1].

The organizational logic of the time assumed stable team composition, predictable work
processes, and the dominance of direct communication. The behavioral approach underlying the
model reflected a desire to move away from a rigid personality typology and toward an analysis of
functional behavioral manifestations within a team. This represented a step forward from purely
psychological tests, as the emphasis shifted to the individual's contribution to the collective outcome
[2].

It's important to note that the model was developed in a non-algorithmic management
environment. Team dynamics were captured through observable behavior, while leadership was
demonstrated through direct interaction. Digital communication tools were absent, and performance
measurement was not entirely quantitative.

The Belbin model is based on the idea that team effectiveness is determined not so much by the
individual competencies of its members, but by the balance of behavioral roles they perform during
their collaborative activities. A role, in this logic, is not a position or a formal function, but a stable
behavioral tendency manifested in typical ways of responding, making decisions, and interacting with
other team members [1].

Belbin identified nine team roles, grouped into three categories: action-oriented, thinking-
oriented, and interaction-oriented. Each role describes a participant's distinctive contribution to the
overall result—from idea generation and strategic analysis to process coordination and maintaining a
team atmosphere. Furthermore, each role encompasses both strengths and acceptable weaknesses,
emphasizing the model's rejection of the idealization of the "universal employee" [1,2].

A key feature of the concept is its dynamic nature: it assumes that a person can exhibit multiple
roles, and their expression depends on the context and team composition. However, in practical
applications, the model is often interpreted statically—as a fixed personality profile, which simplifies
the author's original logic.

The model is built on the assumption that observable behavior is sufficient to diagnose a role,
and that direct interaction allows for the identification of each participant's contribution. This
assumption is becoming the subject of critical analysis in the digital environment, where behavior is
increasingly mediated by technology, and contribution is recorded through metrics and digital traces
rather than through direct observation.

The essence of the model is an attempt to explain collective effectiveness through behavioral
diversity. However, transferring this logic to the digital age requires a reconsideration of the very
understanding of the role—from a stable behavioral pattern to a context-dependent function
manifested in changing organizational conditions.

Despite its historical context, the Belbin model possesses a number of enduring advantages that
explain its long-standing popularity in management practice. First and foremost, its strength lies in
its operationalizability: roles are described using clear behavioral logic and are easily translated into
practical recommendations for team formation and development. Managers gain a tool to understand
employees' contributions not only through formal functions but also through their type of
participation in teamwork.

The second advantage of the model is its rejection of a rigid hierarchy of role values. No single
role is declared "best" or "key"; team effectiveness is linked to balance, not the dominance of one
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behavior type. This is especially important for project-based environments, where a diversity of
approaches—from strategic thinking to meticulous implementation—promotes sustainable results.

The third strength is the universality of the underlying logic. The idea that teams benefit from
behavioral diversity is supported by numerous studies in organizational behavior and cognitive
psychology. The model provides a language for describing this diversity and thereby reduces
interpersonal conflicts, shifting them from the realm of "personality differences" to the realm of
functional contribution.

However, it's important to emphasize that these advantages are realized when the model is
applied correctly—as a diagnostic tool for analyzing team dynamics, not as a mechanism for rigidly
classifying employees. It's the balance between practical simplicity and methodological rigor that
determines its sustainability in the modern management environment.

Digital transformation has changed not only work tools but also the very structure of teamwork.
A modern team is increasingly less a stable group of employees physically located in the same space
and included in a single hierarchy. The "presence team" is being replaced by the "interface team"—a
distributed, hybrid, and often temporary configuration of participants interacting through digital
platforms [7,8].

The first key characteristic of a digital team is remoteness. Participants may be located in
different cities and time zones, and communication occurs primarily through instant messaging, video
conferencing, and corporate platforms [9]. This reduces spontaneous interaction and increases the
importance of formal communication channels. Behavioral manifestations become less directly
observable and are more often recorded in digital traces—messages, comments, and tasks in trackers.

The second characteristic is asynchrony. Decisions are not necessarily made in real time;
discussions are spread out over time, and participation can be fragmented. This transforms the
dynamics of leadership and coordination: influence is determined not only by charisma and
immediate presence, but also by the ability to structure information and manage task flows.

The third characteristic is the fragmentation of responsibility. In the digital environment, some
functions are delegated to algorithms and platforms: systems automatically distribute tasks, record
deadlines, and calculate performance indicators. As a result, a participant's contribution is assessed
not only through collective perception but also through quantitative metrics [5].

The digital team represents a new organizational form in which behavior is mediated by
technology, communication becomes intertwined, and human roles are intertwined with the functions
of the digital infrastructure. It is in this environment that a re-evaluation of traditional behavioral
models, including the Belbin model, is required, as the very nature of how team roles are manifested
is changing.

One of the key characteristics of the digital age is the algorithmization of management
processes. Modern HR platforms, task management systems, performance assessment tools, and
analytical dashboards create an environment in which a significant portion of management decisions
are based on data, metrics, and automated procedures [6].

Algorithmization manifests itself primarily in the standardization of performance indicators.
KPIs, digital task trackers, rating systems, and automated deadline monitoring mechanisms set formal
boundaries for employee behavior. Team dynamics are increasingly assessed through quantitative
indicators—task completion speed, engagement levels, productivity metrics—which strengthens the
focus on measurable results and reduces the significance of difficult-to-record behavioral
contributions [5].

This has a direct impact on the distribution of roles within the team. The behavioral
characteristics described by the Belbin model may become secondary to the functional requirements
of the system. For example, the role of coordinator or "team worker" may be partially replaced by
algorithmic mechanisms for task distribution and interaction control. At the same time, roles
associated with data analysis, information flow management, and interpretation of numerical
indicators gain importance.
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Moreover, algorithmization creates the risk of reducing complex social dynamics to a set of
formal criteria. This creates the illusion of complete control: if behavior is recorded in the system, it
is explained and controlled. However, digital metrics reflect only part of the team's reality, leaving
informal connections, emotional support, and creative interactions out of sight [1,6].

The algorithmization of management not only changes control tools but also transforms the
very logic of team dynamics. In this environment, behavioral roles must be considered in light of the
fact that some functions are redistributed between people and digital systems, and performance
criteria become predominantly quantitative [5].

The digital environment has changed not only team structure but also the ways in which
leadership is demonstrated and how members interact. While in the classic management model,
influence was often based on personal presence, nonverbal communication, and charisma, in a digital
team these mechanisms are partially losing their power. Leaders increasingly interact indirectly, but
through interfaces—messages, tasks, regulations, and digital reports.

Communication is becoming mediated and fragmented. Much interaction occurs in writing,
increasing the importance of structured thought and clear language. However, emotional cues and
context can be lost or interpreted ambiguously. As a result, the way behavioral roles are expressed
changes: initiative, support, or critical thinking are expressed less through live discussion and more
through comments in trackers, edits to documents, and digital reactions.

Leadership is also transforming. Instead of charismatic influence, the importance of the ability
to manage information flows, establish transparent rules of engagement, and ensure coordination in
remote settings is increasing. Authority can be built on competence in using digital tools and the
ability to interpret data, not just on personal qualities.

An additional factor is the digital footprint. Employee behavior is recorded in the system, from
the frequency of communication to the speed of response. This influences the perception of roles:
contribution becomes visible through activity metrics rather than through a collective sense of
participation.

The transformation of communication and leadership is changing the conditions under which
team roles are manifested. The behavioral patterns described in the classical model remain significant,
but they are realized in a different environment—one that is mediated by technology, partially
algorithmic, and less dependent on physical presence (Figure 1).

Transforming Team Dynamics
in conditions of digitalization

Classic team Digital transformation Digital Team
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Despite radical changes in the organizational environment, Belbin's model has not completely
lost its explanatory value. A number of its principles remain relevant in digital teams, especially
where human thinking and interaction remain key factors in effectiveness.
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First, the idea of behavioral diversity as a resource for collective performance remains relevant.
Regardless of the working format—in-person or remote—teams still require a combination of
strategic analysis, idea generation, coordination, and implementation. The functions that Belbin
described through the roles of "thinkers," "coordinators," and "doers" continue to manifest
themselves, albeit in modified form. Even in a highly digitalized environment, algorithms do not
completely replace strategic vision, creativity, or the ability to integrate diverse perspectives [1,3].

Secondly, the model remains useful as a tool for diagnosing team imbalances. Problems in
digital projects are often associated not only with technical failures but also with a lack of certain
types of input—for example, critical analysis or process structuring. Role language helps identify
which behavioral functions are weakly expressed and require strengthening [7].

Third, the concept of "tolerable weaknesses" retains methodological value. In an environment
of high digital transparency, the risk of striving for universal effectiveness of each employee
increases. The Belbin model reminds us that strengths are inevitably associated with limitations, and
it is their combination that creates team resilience [6].

The model remains relevant to the extent that it is used as an analytical framework for
understanding behavioral contributions, rather than as a static classification of employees [2]. Its
viability in the digital environment is not due to the immutability of roles, but to the recognition that
the human factor continues to play a key role even in algorithmic organizational systems [5,10].

While some of its principles remain relevant, Belbin's model faces limitations in the context of
digital transformation. These limitations stem not from flaws in the original concept, but from
changes in the very environment in which behavioral roles are manifested.

First of all, the model's diagnostic accuracy is reduced in distributed and remote teams. Roles,
in the classical sense, were identified through behavioral observation during face-to-face interactions.
In a digital environment, a significant portion of behavioral manifestations is hidden behind interfaces
and asynchronous communication. Chat activity or comment frequency don't always reflect actual
contribution, and "quiet" participants can demonstrate high value through individual performance
without exhibiting the typical behavioral markers of a role.

The second limitation is related to platform employment and hybrid work formats. Modern
employees often participate in multiple projects simultaneously, temporarily joining different teams.
In such circumstances, a role ceases to be a stable behavioral pattern and becomes a situational
function, dependent on the task and context. A model oriented toward a relatively stable team
composition has difficulty accounting for such fluidity [6].

The third problem is the confusion of role and function in the context of algorithmization. Some
coordination and organizational tasks are transferred to digital systems. As a result, the boundary
between the human role and the system function is blurred. For example, task distribution can be
carried out automatically, which reduces the significance of the behavioral coordinator as a separate
figure [5].

Finally, there's the risk of over-formalization . Integrating test results into HR platforms creates
the illusion of a precise typology, whereas behavior in a digital environment is more variable and
contextual. A role once defined may not reflect the employee's actual participation in a specific digital
project.

The model loses some of its explanatory power where team dynamics are determined not only
by interpersonal interactions, but also by the architecture of digital systems, asynchronic
communication, and the high mobility of organizational connections.

One of the most significant threats to using the Belbin model in a digital environment is its
formalization. What was originally conceived as a tool for monitoring live team dynamics is
increasingly becoming a digital profile, embedded in the HR system and used as a stable employee
attribute.

In digital practice, concepts are often subverted: a role is interpreted as a function, a test as an
objective personality characteristic, and a one-time assessment as an immutable status. As a result,
complex behavioral logic is reduced to a typological label. This is especially noticeable when
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assessment results are integrated into platform HR tools, where a role can become part of the
algorithmic logic for selecting tasks or forming project teams.

of pseudo-diagnostics arises. The presence of test results creates a sense of precision and
scientificity, but an employee's actual behavior in a digital environment can differ significantly from
the recorded profile. The context of tasks, the level of autonomy, the nature of digital tools, and the
communication structure can radically alter the manifestation of behavioral tendencies.

An additional risk is the illusion of controllability. Even if a team is formally "balanced" by
roles, this doesn't guarantee effectiveness in asynchronous and distributed environments. Algorithmic
logic can emphasize measurable metrics while ignoring informal aspects of interaction, such as trust,
support, or creative tension.

Without critical rethinking and contextualization, the model can degenerate into an HR ritual—
formally correct but methodologically superficial. In the digital age, its application requires
abandoning static assumptions and recognizing that a role is not the same as a function, and that a
test is not synonymous with actual behavioral contribution to a specific team (Table 1).

Table 1 - Limits of applicability of the team role model in the digital environment

. Preservation of Partial Loss of Methodological
Area of analysis explanatory . explanatory
applicability . commentary
power precision
High - creativity Behavioral logic is
Idea generation remains a human — — maintained regardless
resource of the work format
High - the need Digital tools do not
Strategic thinking | for integration of — — replace the strategic
views remains function
Partial - some
Team of ' the With high The role is shifting
o — functions are . towards process
coordination automation .
transferred to design
algorithms
Partial - digital .
Control and systems take | With full The . .behaV1oral
) — e function is replaced
delivery of results over some | algorithmization .
by system logic
control
Partial - th .
artia | n an | Behavior is expressed
Team format of .
. — . . asynchronous through a  digital
communication manifestation . .
environment footprint
changes
Low - roles| A transition to a
Role stability — — become dynamic model is
situational required
Partial - th
artia \© The test becomes a
. . test is | In formal .
Role diagnostics — hypothesis, not a final
supplemented | typology .
. conclusion.
by analytics
Partial | In hybrid | The  balance is
Team balance — balance .
structures dynamic in nature
depends on the
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stage of the

project
Partial -
; .. New forms of
Interpersonal behavioral In digital o
. . — . communication
conflicts nature 1S conflicts . )
tension are emerging
preserved

High risk in
— — digital HR
systems

Formalization creates
pseudoscience

The illusion of
control

Adapting Belbin's model to the digital age is impossible without reconsidering the underlying
assumption of contextual stability. In today's organizational environment, employee behavior is
determined not only by personal inclinations but also by the architecture of digital tools, the type of
tasks, and the degree of autonomy in decision-making. Role ceases to be a purely internal
characteristic and becomes a function of the environment.

The first key parameter is the type of task. In digital project work, tasks can be creative,
analytical, routine, or algorithmically structured. In creative and strategic projects, roles associated
with idea generation and conceptualization remain highly significant. In operational digital processes,
by contrast, behavioral variability may be limited by strict regulations and system rules.
Consequently, the manifestation of roles depends on the nature of the activity, not just on individual
profile.

The second parameter is the degree of autonomy. In conditions of high autonomy, employees
independently distribute their efforts, take initiative, and determine the methods of interaction. Here,
behavioral roles become more pronounced. In conditions of low autonomy, when tasks and deadlines
are strictly regulated by the digital system, the space for role expression narrows, and differences
between participants are smoothed out by algorithms.

The third parameter is the team's level of digital maturity. In mature digital teams, members
understand the impact of tools on communication and are able to adapt their behavior to the specifics
of the environment. In teams with low digital maturity, the technological environment can distort
behavioral manifestations, creating false perceptions of engagement or leadership.

Considering the digital context requires a shift from a universal interpretation of roles to
situational analysis. The Belbin model can retain its diagnostic value in the digital age only if a role
is viewed not as an immutable employee characteristic, but as a variable dependent on the team's
tasks, autonomy, and technological infrastructure.

Adapting the Belbin model to the digital age does not imply abandoning it, but rather integrating
it methodologically with modern HR tools. With the development of HR analytics, talent management
systems, and digital employee profiles, the role concept can be used more flexibly and contextually.
However, such integration requires caution and a reconsideration of its application logic.

First, digital data can complement, but not replace, behavioral analysis. Metrics of activity,
engagement, task completion, and communication intensity provide insight into the structure of an
employee's participation in the team. However, quantitative indicators only reflect part of the reality.
Their interpretation must be consistent with the content of tasks and the quality of interactions;
otherwise, there is a risk of substituting formal indicators for behavioral contributions [4,5].

Secondly, digital profiles can be used as a dynamic observation tool rather than a fixed
typology. Unlike one-time testing, the digital environment provides data in real time. This allows the
role to be viewed as a fluid characteristic, manifesting itself differently across different projects. This
approach reduces the risk of employee stigmatization and makes the model more flexible.

Third, integration with HR analytics must take into account the principle of context . A
behavioral pattern may be effective in one team and destructive in another. Therefore, digital systems
should support analytical support for management decisions rather than automated role assignment.
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Integrating the Belbin model with digital HR tools is possible provided its diagnostic nature is
preserved and its algorithmic rigidity is abandoned. Digital data can expand the model's analytical
capabilities, but cannot serve as the basis for mechanically classifying behavior.

One of the key conditions for adapting the Belbin model to the digital age is to abandon the
idea of a role as a stable and unchangeable employee characteristic. In hybrid and distributed teams,
behavioral function increasingly depends on the project context, task structure, and participant
configuration. A role ceases to be an individual's "property" and becomes a temporary function that
can be performed in a specific situation.

In a digital environment, employees often work on multiple teams simultaneously, moving from
one project to another. In one context, a person may act as an idea generator, while in another, they
may act as a coordinator or implementer. This contextual role transition reflects not personal
instability, but adaptability to the demands of the environment.

The shift to a dynamic understanding of roles is also linked to the principle of team antifragility.
A team capable of redistributing behavioral functions depending on tasks and external changes
demonstrates greater resilience to uncertainty. Role fixation can limit flexibility, whereas conscious
role rotation enhances the ability to self-organize [8].

However, dynamism doesn't mean chaos. It's a systematic approach in which roles are viewed
as resources allocated according to project goals. Digital tools can support this flexibility by providing
data on the current distribution of tasks and employee participation levels [6].

Adapting the Belbin model to a digital environment requires a shift from a static typology to a
process-based understanding of the role—as a temporary, context-dependent function that contributes
to the achievement of a collective result (Table 2).

Table 2 - Operational model for adapting team roles to the digital environment

Adaptation (111;1((131::1;?;3 Evaluation Interpretation Management
condition parameters) method scale decision
Correspondence
Contextuality of of role | Comparison of | Low Match /| Redistribution of
roles y distribution to the | task map and role | Partial / High | functions across
type of project | structure Match project stages
tasks
Lol o g:;siozlslaremagef Analysis  of | <30% (low) / 30— | Adjustment of the
- without external regulations and | 70% (medium) / | management
Y approval digital logs >70% (high) architecture
Proficiency  in . Training or
Digital maturity | digital tools; gﬁcﬁpejen(g‘[fom IB)E;IGCIO in j changing the
of the team quality of digital L T pratio pIng format of
. activity analysis | Advanced . .
communication Interaction
Frequency of Analysis of | Static / .
change of . Implementation
. - project  phases | Moderately .
Dynamic roles functional e . of a role rotation
. and distribution | Flexible / .
leadership in the P . mechanism
project of initiatives Adaptive
. Linking Correlation Adjustment  of
rcocl)zriﬁlgﬁtcom(;f behavioral input | analysis of HR >NSet?é{n/ Moderate performance
to project KPIs data & criteria
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The percentage of
Separation of coincidence Comparative Full Match /| Revision of the
between the . . !
roles and . analysis of profile | Partial /| logic of task
. behavioral role . . ST
functions . and functionality | Independent distribution
and the job
description
Percentage of Rethinking  the
Level of | processes Business process | <40% / 40-70% / | Role  of  the
algorithmization | controlled by | audit >70% Coordinator and
digital systems Analyst

Digital transformation doesn't eliminate the behavioral logic of teamwork, but it does create
new functional nodes within the team. While Belbin's classic model described behavior in face-to-
face interactions, modern practice demonstrates the emergence of roles specifically conditioned by
digital infrastructure. This isn't about replacing basic roles, but rather complementing and
transforming them.

One such role is that of a digital process architect. This team member structures workflows in
digital systems, configures interaction logic in task trackers, and creates transparent regulations and
integrations. Their contribution lies not only in organizational coordination but also in designing the
environment in which other participants interact.

The second role is that of a data interpreter. In an algorithmic management environment, the
team is faced with a large volume of metrics and analytical indicators. This necessitates a participant
who can translate data into management decisions, see the dynamics of processes behind the numbers,
and warn against the risks of the illusion of quantitative control.

The third possible role is that of a digital mediator. In distributed teams, communication often
suffers from asynchrony and a lack of nonverbal cues. A digital mediator ensures consistency,
prevents conflicts from escalating in an online environment, and supports a culture of interaction
through interfaces.

It's important to emphasize that these roles are not strictly fixed positions. They reflect the
functional needs of the digital team. Expanding the model involves incorporating these contextually
determined functions into the analytical framework, allowing the concept to be adapted to the modern
organizational reality.

Hybrid and distributed teams create a different interaction configuration than traditional offline
groups. Members may be part-timers, work in different time zones, and juggle multiple roles
simultaneously. Under these circumstances, the idea of an "ideal balance" of roles within a stable
team requires reconsideration.

Firstly, in hybrid teams, the importance of situational distribution of functions increases. A role
may be used episodically rather than continuously, depending on the project stage or the nature of the
task. For example, during the strategic planning stage, the need for analytical and creative roles
increases, while during the implementation stage, the need for structuring and control increases. This
makes the role balance dynamic rather than fixed.

Secondly, distributed work increases the importance of self-regulation and digital discipline. In
the absence of constant physical supervision, role expression is linked not only to personal
inclinations but also to the ability to manage one's own time and information flows. Behavioral
contributions become less directly visible and require additional transparency mechanisms.

Third, hybrid teams are often formed around a specific task rather than a stable organizational
structure. This leads to roles being assigned based on professional expertise and digital competence,
rather than purely on behavioral preferences. As a result, the boundary between role and professional
function becomes more blurred.
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In hybrid and distributed teams, the Belbin model can retain its analytical value if roles are
viewed as variable functions within a project. Moving away from a rigid notion of an "ideal set of
roles" allows for flexible use of the model, taking into account the temporary nature of team
configurations and the specifics of digital collaboration.

One of the key conditions for the correct application of the Belbin model in the digital age is
its changing status in management practice. In the context of algorithmic management, there is a
temptation to transform the model into a normative framework: defining the "correct" set of roles,
distributing them among participants, and considering the team balanced. This approach
methodologically simplifies the original concept and reduces its analytical depth.

Belbin model was originally conceived as a tool for observing actual team dynamics, not as a
template for an ideal structure. Its purpose is to identify which behavioral functions are dominant,
which are lacking, and how this impacts team performance. In a digital environment, this logic
becomes especially important, as formal performance indicators can mask real imbalances in
interactions.

Diagnostic application involves analyzing "what's happening" in a team, rather than prescribing
"how things should be." This means abandoning the rigid assignment of roles to specific employees
and recognizing their fluidity depending on the context. A role is viewed as a manifestation of
behavior in a given situation, rather than as a fixed label. Furthermore, the diagnostic approach
reduces the risk of pseudoscientific typologization. Instead of using test results as a final conclusion,
the manager views them as a hypothesis that requires testing in real-world interactions. In the digital
age, the Belbin model can retain its practical value only if used as an analytical tool for understanding
team dynamics. Transforming it into a normative standard or an algorithmic rule for distributing
functions contradicts both the model's original logic and the principles of agile management in a
digital environment (Table 3).

Table 3 - The logic of team roles in a digital environment

. Classical logic of the | Digital organizational Management
Analysis parameter . .
model environment conclusion
. o The role is viewed as a
. A persistent | Context-sensitive .
Role basis . . variable rather than a
behavioral pattern function .
fixed characteristic
Digital footprint, | Diagnosis requires
Method of | Observed face-to-face & print, g !
: ) . i asynchronous data  analysis +
manifestation Interaction L .
communication meaningful context

Team balance

Static "ideal set" of

roles

Dynamic redistribution
of functions

The balance is
assessed according to
the project stage

The human role of the

The coordinator 1is
shifting towards the

Coordination . Partially algorithmic .
coordinator yals digital process
architect
. H trol shift
. Behavioral System checks and Hmat controt suitts
Quality control . to analytical
scrupulousness automation . :
Interpretation
. Creative  individual | Collective digital | of facilitating digital
Idea generation .. . . . :
activity collaboration interactions is growing
. Communication and | There is a need for a
Conflicts Interpersonal . . .
interface digital mediator
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e . . A rotational  role
Role stability Relatively constant Project-temporary model is required
Testing + behavioral The ‘model becomes
Diagnostic method Testing + observation & . part of a broader HR
data + analytics .
analytics system
Role assignment
. . . . Algorithmic cannot be automated
Risk of distortion Personality typology formalization without contextual
assessment.

The digital age hasn't abolished teamwork, but it has changed its nature. A team is no longer
necessarily a physically connected group; it is becoming a networked structure, functioning through
digital interfaces, algorithms, and distributed areas of responsibility. In such a context, classic
behavioral models require critical reflection rather than mechanical adaptation.

The analysis showed that Belbin's model retains methodological value in recognizing
behavioral diversity as a factor in collective effectiveness. The idea of balancing contributions,
complementary roles, and acceptable weaknesses remains relevant even in algorithmic management
systems. However, the limits of the model's applicability become more apparent in the context of
remoteness, asynchronous communication, and digital transparency of activities [1,2].

The main risk of current practice lies in the formalization of roles and their consolidation in
digital profiles as immutable characteristics. This approach creates the illusion of controllability but
reduces sensitivity to the real dynamics of the team. In a digital environment, a role cannot be viewed
as a static label; it becomes context-dependent and temporary, manifesting itself differently in
different projects and interaction configurations [7,8].

Belbin model is not outdated, but it is no longer self-sufficient. Its productive use is possible
only if contextualized, roles are understood dynamically, and it is integrated with HR analytics tools
without algorithmic rigidity [5,6]. Otherwise, it risks becoming a ritualistic element of HR practice
[3]. However, when adapted, the model can serve as an analytical framework for understanding team
dynamics in the context of digital transformation and high organizational uncertainty.
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Abstract: The digital transformation of organizations is accompanied not only by the
implementation of technologies but also by managerial and behavioral changes. Experience shows
that digital project failures are more often due to a lack of change management factors than to
technological limitations. This article examines the Lippitt - Knoster model as a diagnostic
framework for assessing organizational change readiness. The applicability of the model in the
digital environment is analyzed, identifying its limitations related to linearity and insufficient
consideration of digital maturity and algorithmic management. The need to expand the model by
incorporating digital readiness and feedback parameters is substantiated, allowing it to be used as
the basis for a sustainable digital transformation architecture.
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Digital transformation has become a key development trend for organizations across various
industries [1-4]. The transition to digital platforms, automated management systems, and data
analytics is shaping a new organizational architecture [2]. These changes affect the management
structure, distribution of authority, and employee competency models [5,6].

Implementation experience shows that digital projects are often plagued by organizational
challenges. The main problems stem not so much from technology as from human and managerial
factors: a lack of clear vision, a shortage of competencies, and a lack of alignment in motivation [7—
9]. Consequently, the sustainability of digital transformations becomes a management challenge.

In this regard, the importance of classical change management models is increasing [10-12].
The Lippitt - Knoster model, based on the relationship between vision, skills, incentives, resources,
and an action plan, can be considered as a tool for diagnosing an organization's readiness for change
[13]. However, its applicability in a digital environment requires further analysis.

The development of the theory of organizational change is associated with the transition from
stage models to factorial approaches [10,14]. K. Lewin's classical model (unfreezing - change -
freezing) described change as a sequential process [10]. Later studies demonstrated the need to take
leadership and organizational behavior into account in transformations [11,15].

The Lippitt - Knoster model is a factorial concept of change [13]. It states that successful
transformation requires five elements: vision, skills, incentives, resources, and an action plan [13,12].
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Lippitt - Knoster model is based on a factorial formula for managed change, which posits that
sustainable transformation is possible when five key elements are simultaneously present: vision,
skills, incentives, resources, and an action plan. The model's logic suggests that each component
performs a compensatory function, eliminating the specific risk of destabilizing the change process.

Vision creates an image of the desired future state of the organization and reduces uncertainty
[11]. Without it, employees experience anxiety and cognitive disorientation, which hinders the
consolidation of efforts. Skills provide the ability to implement a new state in practice; their
deficiency generates a feeling of incompetence and increases resistance [12]. Incentives, in turn,
create a motivational basis for change, reducing the inertia of organizational behavior [12].
Insufficient alignment of motivational mechanisms leads to formal participation in transformation
without real involvement.

Resources reflect the infrastructural and managerial support for the process. A lack of them
causes frustration and a sense of failure of initiatives. Finally, an action plan structures the transition,
eliminating chaos and ensuring a consistent flow of steps [13].

The model demonstrates the systemic interdependence of factors: the exclusion of one element
disrupts the integrity of the transformational circuit. This demonstrates its diagnostic value—it allows
not only to ascertain the presence of changes but also to identify critical management gaps that impede
their sustainability [13].

One of the key advantages of the Lippitt - Knoster model is its structural simplicity coupled
with its high analytical capacity. The formula, which combines five factors of change, provides a
clear and logically complete analytical framework. This allows the model to be used as a tool for
quickly diagnosing management deficiencies without the need for complex methodological
constructs [13,11].

A second significant advantage is its cause-and-effect clarity. The model goes beyond listing
success factors, establishing a connection between the absence of a specific element and the typical
response of the organizational system. This logic allows managers to identify the source of disruption
to the change process and correct the corresponding component, rather than intensifying
transformational measures haphazardly.

The third strength of the model is its versatility. It is applicable to various types of change—
strategic, structural, technological, or cultural. The factorial nature of the formula makes it adaptable
to various organizational contexts and scales of transformation [12].

The model possesses high heuristic value. It stimulates management thinking focused on
balancing the conditions of change rather than the formal implementation of initiatives. It is precisely
this conceptual flexibility that allows it to be considered a basic analytical framework even in an
increasingly complex digital environment, which underlies the relevance of its further rethinking.

Digital transformation is fundamentally different from traditional organizational change in its
nature, speed, and scale of impact. While traditional transformations typically had a local or phased
nature (structural reorganization, implementation of a new compensation system, regulatory
changes), digital change simultaneously affects the technological, managerial, and cultural contours
of an organization. This is not about modernizing individual processes, but rather about rebuilding
the enterprise's functional logic.

One of the key differences is the highly dynamic nature of digital change. Technological
solutions quickly become obsolete, requiring constant adaptation and iterative revision of strategies.
Unlike linear transformation models, the digital environment is characterized by nonlinearity and a
cumulative effect, where the implementation of one system automatically transforms related
processes.

The second significant factor is technological complexity. Modern digital projects involve the
integration of various platforms, information systems, and analytical tools, increasing the dependence
of management decisions on technical infrastructure. Change management in this case requires not
only organizational competencies but also digital literacy at the management level [2-4].
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The third characteristic is the cross-functional nature of digital transformation. Digital
initiatives are rarely limited to a single department; they require coordination across IT, HR, finance
, and operations. This increases the risk of goal misalignment and reinforces the need for management
synchronization.

Digital change represents a more complex and systemic type of transformation compared to
classical organizational change. This circumstance requires a reconsideration of the applicability of
traditional change management models and an assessment of their adaptive potential in the digital
environment [5,6].

Despite the strategic importance of digital initiatives, their implementation is often fraught with
significant difficulties. An analysis of management practices reveals a number of systemic factors
that contribute to the ineffectiveness or partial implementation of digital projects [7].

First, there is a gap between the strategic level of digital transformation declaration and the
operational implementation of changes. Management formulates ambitious digital goals, but these
are not translated into specific behavioral standards, regulations, and competency requirements. As a
result, the digital strategy remains declarative, and employees do not have a clear understanding of
their role in the transformation [3,7].

Secondly, a significant barrier is the lack of digital competencies. Implementing new systems
requires not only technical mastery of the tools but also a shift in decision-making logic and a shift
to working with data and analytical indicators. In the absence of systematic staff training, digital
solutions are used pro forma or reproduce previous ineffective practices in a new technological
framework [8].

Third, a common factor is the illusion of automation—the belief that implementing an
information system will, in and of itself, lead to increased efficiency. This approach ignores the need
to rethink business processes, management roles, and incentive systems. As a result, digital tools
become an additional layer of complexity rather than a simplification factor [8].

Inconsistency between motivational and evaluation mechanisms plays a significant role. If KPIs
and metrics don't reflect digital goals, employees focus on the old metrics, which leads to hidden
resistance to transformation.

Digital project failures are most often caused not by technical errors, but by management
dysfunction. This underscores the need for diagnostic models that systematically assess an
organization's readiness for change and identify critical deficiencies in the transformation process.
[9].

Digital transformation is often interpreted as a technological process, but its sustainability is
determined primarily by the human factor. With the algorithmization of management, automation of
operations, and the implementation of analytical systems, employees are faced not only with the need
to master new tools but also with a change in their own professional identity. This makes digital
change a deeply behavioral and cultural process [6].

One of the key barriers is the fear of losing status and control. The automation of functions
previously performed by specialists can be perceived as a threat to professional significance. This
reaction increases latent resistance, formal participation in projects, and the minimization of initiative
[8].

The second aspect is cognitive overload. The digital environment is characterized by high-speed
information processing, multiple interfaces, and constant tool updates. Without adaptive mechanisms,
employees experience decreased concentration and increased fatigue, which negatively impacts the
quality of decisions [8].

The third factor is the phenomenon of digital burnout, associated with constant engagement
with digital communication channels, monitoring metrics, and the need for continuous learning. This
leads to emotional exhaustion and reduces engagement in transformational initiatives [6].

The human factor in digital projects extends beyond staff training. It includes psychological
adaptation, rethinking professional roles, and the development of a new management culture.
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Ignoring these aspects leads to the formation of a formally digital but effectively inert organization,
requiring the integration of behavioral parameters into change management models (Table 1).

Table 1 - Comparative analysis of classical and digital organizational changes

) . . . . M t
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. temi - inati f
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functional departments is
required
Planned relatively . . Flexible management
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The logic of the
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Object of change . . . .
processes solution architecture functioning 1s
changing
. . Definin and | IT is becoming a
Technological role Supportive . . g
transforming strategic factor
. Development of
Accomplice and | . . .
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In the Lippitt - Knoster model, vision is the initial element of the change formula, setting the
direction and meaning of the transformation. In the context of digitalization, the importance of this
component increases significantly, as digital projects are often accompanied by a high degree of
uncertainty and abstraction of strategic goals. Formulations such as "transition to a digital model" or
"implementation of data- driven management" do not provide behavioral specifics and do not give
employees a clear understanding of the organization's final state.

One common problem is the declarative nature of digital strategies. Management expresses its
intention to implement modern technologies, but fails to translate this strategic vision into operational
guidelines: which processes will change, which competencies will be in demand, how the
accountability system will be transformed. As a result, employees are confronted not with a vision of
the future, but with a series of disparate initiatives, which increases anxiety and reduces confidence
in the transformation [7].

In a digital environment, a vision must be operationalized. This requires translating it into
specific digital scenarios, success metrics, and expected changes in work practices. The vision
becomes not a slogan, but a management tool for synchronizing the actions of various departments.
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Furthermore, digital vision must take into account the redistribution of functions between
humans and algorithms. Without a clear understanding of which decisions are automated and which
retain human responsibility, transformation becomes fragmented [8].

In the context of digitalization, vision serves not only as a strategic guideline but also as a
mechanism for reducing uncertainty. Its absence or formality become a source of systemic
disorganization, confirming the relevance of the first element of the Lippitt - Knoster model in digital
transformation.

The Lippitt - Knoster model views skills as a prerequisite for implementing change. In the
digital environment, this component takes on a broader meaning, extending beyond professional
training to include digital competence, analytical thinking, and adaptive learning.

One of the key challenges of digital transformation is the gap between technological capabilities
and the level of their practical adoption. The implementation of information systems, ERP platforms,
or analytical tools does not guarantee their effective use. Without developed digital skills, employees
reproduce old work algorithms, adapting new tools to outdated processes. This leads to the
formalization of digitalization without any real change in management logic.

Digital competence encompasses not only technical proficiency with interfaces but also an
understanding of data management principles, metric interpretation, and awareness of the risks of
algorithmic management. The ability to work in an environment of constant technological innovation
1s becoming essential, requiring the development of meta-skills—the ability to continuously learn and
cognitive flexibility [8].

The organization of training systems is becoming increasingly important. Traditional one-time
training sessions are proving insufficient in a dynamic digital environment. Microlearning formats,
adaptive development programs, and educational modules integrated into work processes are proving
more effective.

In the digital era, the concept of "skills" is being transformed into the category of digital
readiness. A deficit in skills not only slows down transformation but also increases resistance to
change, confirming the need to integrate systemic competency development into the architecture of
digital projects.

The Lippitt - Knoster model views incentives as a factor that provides motivational support for
change. In a digital environment, this element takes on particular significance, as transformation is
often accompanied by a revision of performance measurement systems, the implementation of KPlIs,
OKRs, and digital dashboards.

One of the key problems is the inconsistency between the stated goals of digitalization and
current performance metrics. If employees are evaluated based on metrics developed in a pre-digital
world, they objectively focus on maintaining previous practices. In this case, digital initiatives are
perceived as an additional burden that has no impact on compensation or career prospects [11,12].

An additional risk is associated with the formalization of motivation through quantitative
indicators. Excessive focus on digital metrics can lead to the reduction of the meaning of
transformation to the achievement of numerical targets. This creates the phenomenon of motivational
asymmetry, when employees demonstrate performance improvements but do not share the strategic
goals of the changes.

In the context of digitalization, incentives must be aligned with the transformation agenda. This
requires revising KPIs, integrating digital goals into the performance evaluation system, and ensuring
transparency of compensation criteria. Furthermore, non-material incentives—recognition of digital
initiatives, participation in pilot projects, and expanded responsibilities—are becoming no less
important than financial mechanisms.

The "incentives" element in the digital environment serves as a tool for aligning individual
behavior with the transformation architecture. Its insufficient development increases latent resistance
and reduces the sustainability of change, confirming the relevance of this component of the model in
the context of digital transformation.
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The Lippitt - Knoster model views resources as a prerequisite for implementing change. In the
context of digital transformation, this element takes on a complex nature and includes not only
financial and time resources, but also technological infrastructure, data access, management support,
and organizational capacity.

One of the common problems with digital projects is underestimating infrastructure readiness.
Implementing digital solutions without first assessing the state of the IT architecture, system
compatibility, and cybersecurity leads to technical failures and reduced employee confidence in the
transformation. Technological instability creates a sense of unpredictability and increases resistance.

Management resources are no less important. Senior management support should be expressed
not only through declarations but also through the distribution of authority, the adjustment of
priorities, and the provision of cross-functional coordination. The lack of institutional support for
transformation leads to its fragmentation and conflicts between departments [1,5].

Access to high-quality data is particularly important. In the digital environment, data becomes
a strategic resource, informing decision-making. However, fragmentation, poor quality, or limited
access to data reduce the effectiveness of digital tools and hinder the development of a culture of
analytical management.

Moreover, transformation requires time—a period of adaptation, testing, and process
adjustment. Ignoring this aspect leads to staff overload and an increase in errors.

In the digital age, resources should be viewed as a combination of technological, organizational,
and managerial readiness. A shortage of these resources causes frustration and undermines the
sustainability of change, confirming the systemic importance of this element in the Lippitt - Knoster
model.

In the Lippitt - Knoster model , the action plan serves as a structuring mechanism for change,
ensuring a consistent flow of steps and reducing the chaos of transformation. In the digital
environment, this element takes on particular significance, as digitalization processes unfold in
conditions of high uncertainty and rapid decision obsolescence [2,15].

The classic understanding of a plan as a fixed set of stages proves insufficient. Digital projects
require an iterative logic that involves regularly revisiting goals, adjusting tools, and adapting
deadlines. In this context, flexible management methodologies, including Agile approaches, sprint
workflows, and prototyping, are particularly important. The plan becomes not a rigid blueprint, but a
dynamic roadmap.

A crucial element is the decomposition of strategic goals into measurable stages. Without clear
assignment of responsibilities, time horizons, and milestones, transformation becomes
unmanageable. Furthermore, the digital environment requires the integration of analytical monitoring
tools to track progress in real time.

Risk management is especially important. Planning in a digital environment must include
scenario analysis, assessing technological dependencies, and developing alternative solutions. The
absence of such mechanisms leads to "digital overheating," when an organization launches multiple
initiatives without sufficient coordination.

In the digital age, the "action plan" element is being transformed from a static sequence of steps
into a flexible architecture for implementing change. Its adaptation to conditions of uncertainty allows
for the transformation to be managed and system failures to be minimized, confirming the relevance
of this component in rethinking the Lippitt - Knoester model (Table 2).

Table 2 - Diagnostic assessment of the Lippitt - Knoster model factors in digital projects

A critical Observed Managsement
Model factor question for a deficiency Digital indicator &8¢
. 5 decision
digital project symptom

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95

JKOHOMUWYECKHUE HAYKH

ECONOMIC SCIENCES
2024 -5.99
Do employees
Formal Low level of ) .
understand S . . Operationalization of
.. . participation  in | understanding of | [.".
Vision which processes . digital strategy,
. the project, | strategy based on .
will change and | . : . ) cascading of goals
why? increasing anxiety | internal surveys
Are digital The share of
competencies Errors, return to | unfinished tasks | Systematic
Skills sufficient to | "manual" in the system, the | microlearning , built-
operate the new | procedures frequency of | in learning modules
system? support requests
.. Review  of  the
Sabotage or | Misalignment of .
. Do KPIs support | . .~ . : .. evaluation  system,
Incentives . imitation of | KPIs with digital o
digital goals? enetration nitiatives synchronization  of
p KPIs and OKRs
.IS there sufficient Failures, System response | IT architecture audit,
infrastructure .
Resources employee time, number of | resource
and management o R
overload incidents redistribution
support?
Is there an | Overheating of | Number of .
} . . . Agile approach,
. iterative projects, parallel | unfinished tasks, .
Action plan . . . o change portfolio
implementation | uncoordinated violation of | .77 .
! AN . . prioritization
logic? initiatives sprint deadlines

One of the key limitations of the Lippitt - Knoster model in the context of digital transformation
is its factorial, yet essentially linear, logic. The formula assumes that if all components are present—
vision, skills, incentives, resources, and an action plan—the change will be implemented. This
framework is effective in a relatively stable environment, where processes unfold sequentially and
cause-and-effect relationships are fairly predictable.

The digital environment, by contrast, is characterized by nonlinearity and a high degree of
interdependence among its elements. The implementation of a single digital system can alter
communications structures, redistribute responsibilities, and transform behavioral practices faster
than planned. In such circumstances, the influence of factors is not always additive; they can reinforce
or, conversely, cancel each other out.

Furthermore, digital processes often develop according to a feedback loop, where intermediate
transformation results require immediate strategic adjustments. A linear formula does not fully
capture the dynamics of cyclical changes and the cumulative effect of organizational consequences
[2].

Consequently, despite its diagnostic value, the model requires adaptation to an environment
where changes unfold as a complex system of interactions, rather than as the sequential
implementation of predetermined conditions. Accounting for nonlinearity and integrating continuous
feedback mechanisms are essential to maintaining its analytical relevance in the digital age.

The Lippitt - Knoster model focuses on the managerial conditions of change, but its classic
construction understates the cultural and institutional context. Meanwhile, digital transformation
affects not only processes and competencies but also the underlying foundations of organizational
behavior—values, norms, informal practices, and the distribution of power.

Organizational culture determines the degree of openness to experimentation, the tolerance for
mistakes, and the willingness to challenge established roles. Even with a vision, resources, and a
formal plan, transformation can be slowed if the culture is focused on maintaining the status quo or
avoiding responsibility. In such conditions, digital initiatives are formally launched but lack
behavioral support [6].
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Institutional constraints also have a significant impact. Regulatory requirements, industry
standards, established management traditions, and hierarchical structures can limit the flexibility of
change. In particular, highly centralized decision-making slows down the speed of digital
experimentation, while rigid bureaucratization of processes hinders the adoption of new tools.

Of particular significance is the phenomenon of "algorithmic culture," where employees begin
to focus primarily on numerical metrics rather than substantive performance goals. This leads to the
development of a metric- centric logic, in which quantitative indicators replace the strategic meaning
of change.

Ignoring cultural and institutional parameters limits the model's explanatory potential in the
digital age. To enhance its analytical comprehensiveness, it requires integrating contextual factors
that take into account not only the formal conditions of change but also the deep structure of the
organizational environment.

Digital transformation is accompanied by an increase in algorithmic management, in which a
significant portion of decisions are made based on digital systems, analytical dashboards, and
automated procedures. This aspect is largely ignored in the classic Lippitt - Knoster model , as it was
developed in a context where the key agent of change was the human leader.

In modern organizations, algorithms are becoming part of the management process: they
generate reports, rank indicators, prioritize tasks, and influence employee performance assessments.
This changes the structure of responsibility and redistributes influence between managers and digital
systems. However, the model does not take into account the degree to which transformation depends
on the quality of algorithms, the accuracy of metrics, and the transparency of digital solutions [8].

An additional risk is associated with the metric- centric effect , when numerical indicators begin
to replace strategic goals. Under such conditions, an organization may demonstrate an increase in
quantitative indicators without any real change in processes. A model focused on the balance of
factors does not capture the possible distortion of management logic under the influence of automated
control systems.

The problem of platform dependence—a situation where transformation is determined by the
limitations of the digital solutions used—also remains outside her focus. The choice of IT platform
can predetermine the organizational structure and the ways in which departments interact, reducing
the flexibility of management decisions.

In the context of algorithmic management, the classical model design proves insufficient for
analyzing digital change. To maintain its relevance, it is necessary to consider the impact of digital
systems on decision-making processes, the structure of responsibility, and the formation of
organizational behavior (Table 3).

Table 3 - Limitations of the classical Lippitt - Knoster model in the context of digital
transformation

Analysis Classical logic of i . The emerging Consequence for
Digital reality management .
parameter the model gap transformation
. . . Inconsistency . | Loss of control
Sequential Nonlinear dynamics, | between a static .
Nature of : during abrupt
accumulation of | the effect of | formula and a .
changes . ) technological
factors cascading changes dynamic .
. shifts
environment
Unpredictability
The structure | Additive (factors | Network interaction | Underestimation | of the result even
of causality are summed) of factors of cross-effects | if the conditions
are formally met
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the Lippitt - Knoster model's limitations in the digital age suggests the need for its conceptual
expansion. The classic change formula takes into account managerial and organizational factors, but
does not capture the system's level of readiness to function in a digital environment. Therefore, it is
proposed to supplement the model with the parameter "digital maturity."

Digital maturity is defined as an integral characteristic of an organization's ability to effectively
utilize digital technologies, manage data, adapt processes, and maintain a culture of digital
engagement. This metric reflects not only the availability of technical infrastructure but also the level
of staff competence, the sophistication of analytical practices, data quality, and a willingness to
experiment.

Incorporating digital maturity into the formula allows for the differences between organizations
at different stages of digital development to be taken into account. Even with the vision, skills,
incentives, resources, and an action plan in place, transformation can be unstable if the underlying
digital infrastructure or management culture is not aligned with the demands of change.

The proposed extended formula can be represented as follows:

Vision + SKkills + Incentives + Resources + Plan + Digital Maturity = Sustainable
Transformation.

Digital maturity is not an add-on, but a systemic moderator of the effectiveness of other factors.
Its integration into the model allows for a transition from a one-size-fits-all diagnostic framework to
a more precise assessment of an organization's readiness for digital transformation.

Lippitt - Knoster model captures the conditions for change, but its original design lacks a
mechanism for systemic correction of transformation during implementation. In a digital environment
characterized by rapid technological innovation and changing external parameters, sustainability of
change is impossible without an integrated feedback loop.

The dynamic framework involves regularly collecting and analyzing data on the transformation
process, assessing interim results, and promptly adjusting management decisions. In a digital
environment, this mechanism can be supported by analytical dashboards, digital progress indicators,
and real-time analysis tools. This allows not only for recording deviations from planned indicators
but also for identifying the behavioral and organizational effects of changes.

The connection between quantitative metrics and qualitative parameters—Ievels of employee
engagement, adoption of digital solutions, and resistance dynamics—is particularly important.
Without integrating these aspects, digital analytics risks being limited to formal performance
monitoring.

The introduction of a dynamic feedback loop transforms the model from a static formula into a
cyclical architecture of change. The factors of vision, skills, incentives, resources, and plan cease to
be one-time conditions and become subject to constant calibration. This ensures the adaptability of
the transformation and reduces the likelihood of the accumulation of hidden management
deficiencies.
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Supplementing the model with a mechanism for continuous analytical adjustment corresponds
to the logic of the digital environment and enhances its applied potential in change management
practice.

Expanding the Lippitt - Knoster model by incorporating the digital maturity parameter and a
dynamic feedback loop allows us to move from a static formula to a more complex construct—a
change architecture. In its classic form, the model serves as a diagnostic tool: it identifies the presence
or absence of key transformation factors. In a digital environment, this proves insufficient.

The architectural approach involves the systemic integration of factors into a unified
management framework. Vision forms the strategic framework, skills ensure operational feasibility,
incentives reinforce behavioral changes, resources create the infrastructural foundation, a plan
structures the process, and digital maturity and analytical feedback ensure adaptability. Thus, the
model begins to function as an interconnected system, rather than a set of conditions.

Coordination between elements is particularly important. For example, adjusting the incentive
system without updating skills or modernizing digital infrastructure can lead to imbalances. The
architecture of change requires synchronizing management decisions at the strategic, tactical, and
operational levels.

Furthermore, the architectural logic is focused on long-term sustainability, not a one-time
project success. Digital transformation is viewed as an ongoing process of organizational
development, requiring constant updating of the model's factors.

The transformation of the model from a formula into an architecture of changes expands its
methodological potential and makes it applicable to complex digital transformations, where
controllability is determined not only by the presence of conditions, but also by their systemic
interconnectedness (Table 4).

Table 4 - Architectural integration of the extended Lippitt - Knoster model in digital
transformation

Element of Management Readiness Typical risks and
. ; assessment . . Control tools
architecture level of influence o distortions
indicators
Availability of a
digital value | Declarativeness
map; percentage | of strategy; the | Strategy sessions;
Vision Strategic of employees | gap between | digital town hall ;
understanding the | strategy and | OKR cascading
transformation operations
goals
Digital Formal training
Competency without changing | Microlearning
Index; % of practices; e peer—learningg :
Skills Operating employees dependence  on | embedded
trained; speed of | . 7. 3
: individual learning modules
adaptation to new
experts
systems
Share of KPIs | Metrics for the | KPI review;
. : related to digital | sake of metrics; | OKR integration;
Incentives Behavioral . . .
goals; level of | motivational intangible
engagement asymmetry recognition
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. o distortion KPI adjustments
time monitoring

The analysis revealed that the Lippitt - Knoster model remains methodologically relevant in the
context of digital transformation of organizations. Its factorial logic allows for structuring the key
conditions of managed change and identifying deficiencies in the transformation process. The
simplicity of its design and diagnostic clarity make the model a convenient tool for analyzing
organizational readiness for change [13].

At the same time, the digital environment places new demands on change management. The
rapid pace of technological innovation, nonlinear processes, algorithmic management, and increasing
dependence on data significantly complicate the transformation process. Under these conditions, a
classic formula based on a static set of factors proves insufficient to explain the dynamics of digital
change.

The paper substantiates the need for a conceptual expansion of the model. Including the digital
maturity parameter allows for consideration of the organization's level of infrastructural and cultural
readiness for digital transformation. The introduction of a dynamic feedback loop transforms the
model into an adaptive system focused on the continuous adjustment of management decisions. The
transition from a formula to a change architecture enhances its practical potential and allows the
model to be used as a methodological foundation for digital change. management [5,6,8].

Lippitt - Knoster model can be considered a basic diagnostic framework for digital
transformations; however, its effective application requires the integration of digital maturity
parameters, algorithmic management, and analytical adaptability [2,9]. Further research should be
directed toward empirical testing of an expanded version of the model in various organizational
contexts and the development of tools for quantitatively assessing digital readiness for change.
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Abstract: Digital transformation has changed not only business tools but also the very logic of
strategic thinking. Amid exponential data growth, accelerated technology cycles, and intensifying
platform competition, organizations are facing strategic turbulence: decisions are made faster,
projects are launched on a larger scale, yet the coherence of the strategic vision is increasingly
blurred. Digital initiatives proliferate, but their connection to the organization's fundamental
problem remains unclear. This creates a paradox: despite the formal existence of a strategy, actual
management is carried out by a collection of disparate digital projects, not united by a single core
idea.

In this situation, the concept of "strategy core," developed by Richard Rumelt within the Good
Strategy/ Bad Strategy approach, acquires particular methodological value. According to this logic,
a true strategy comprises three interrelated elements: an accurate diagnosis of the key problem, a
guiding policy as a principle for decision-making, and a coordinated system of actions. Rumelt's
model disciplines managerial thinking, eliminates the substitution of slogans for strategy, and allows
for the concentration of resources on overcoming truly significant constraints.

Digital Strategy Kernel model is proposed, complementing the traditional structure with two
key components: an architectural component that defines the principles of digital infrastructure
design and responsibility allocation, and a dynamic component that forms a strategic feedback loop
based on analytical monitoring and adaptive metrics. It is argued that without these elements, the
strategic core in the digital environment becomes unmanageable.

Keywords: strategy, Rumelt, strategy core, digital transformation, strategic architecture,
digital maturity, change management.

At the beginning of the 21st century, digital transformation ceased to be a specific area of
modernization and became a systemic condition for organizational functioning [1-3]. Big data
technologies, cloud architectures, algorithmic management, artificial intelligence, and platform
business models are radically changing the ways in which value is created, processes are coordinated,
and management responsibilities are distributed [2—5]. However, along with increasing technological
maturity, strategic uncertainty is also increasing: companies invest in digital solutions, launch
automation programs, and implement new IT platforms, but do not always demonstrate strategic
alignment and sustainable impact [4].

The phenomenon of "strategic dissipation" is increasingly observed in management practice:
digital initiatives are being developed as independent projects, not united by a single logical
foundation [6]. Organizations declare digital transformation, but fail to formulate a clear diagnosis of
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the key problem for which this transformation is being implemented. As a result, technology becomes
an end in itself, and strategy—a set of declarations [6]. This substitution undermines cause-and-effect
clarity and reduces the manageability of change [7].

In these circumstances, turning to fundamental concepts of strategic management, capable of
restoring disciplined thinking to the development process, is becoming relevant. One such concept is
the "strategy core" model proposed by Richard Rumelt [6]. It is based on the idea that a true strategy
is built around three elements: an accurate diagnosis of the problem, a guiding policy, and a
coordinated system of actions [6;8]. This structure ensures the concentration of resources and
eliminates the illusion of strategicity that arises during formal planning [9].

In strategic management, one of the key problems remains the substitution of content for form.
Organizations develop lengthy strategic documents, formulate ambitious goals, declare missions and
values, but fail to formulate a clear answer to the fundamental question: what specific problem does
the company intend to solve and by what principle of action [8;9]. It is precisely this managerial
illusion that Richard Rumelt's concept, outlined in his work Good Strategy / Bad Strategy [6], is
directed against.

According to Rumelt, "bad strategy" is characterized by four typical features: excessive
declarativeness, the substitution of slogans for analysis, vagueness of goals, and a lack of
prioritization [6]. It creates a sense of strategic activity but fails to ensure the concentration of
resources. In contrast, "good strategy" is built around a clear understanding of the obstacle or
constraint that must be overcome to achieve competitive advantage [6;8].

Rumelt's key contribution lies in structuring strategy as a logical construct rather than as a set
of goals. He emphasizes that strategy is not a growth ambition or a list of initiatives, but a meaningful
choice of direction based on a diagnosis of the situation [6]. The diagnosis identifies the critical
bottleneck; the guiding policy defines the solution principle; and coordinated actions ensure practical
implementation [6].

The central element of Rumelt's concept is the idea of a "strategic core"—a minimal yet
logically complete structure, without which strategy becomes a mere declaration. Unlike traditional
strategic plans, which contain numerous goals and initiatives, the core represents a concentrated
cause-and-effect model. It links situational analysis with management choices and practical actions.

Structurally, the core includes three interrelated components: diagnosis, guiding policy, and
coordinated action.

A diagnosis is an analytical identification of the key constraint or problem hindering an
organization's development. Its purpose is not to list environmental factors, but to focus attention on
the primary bottleneck. A diagnosis simplifies complexity by highlighting the cause-and-effect center
of a strategic objective. Without an accurate diagnosis, strategy is replaced by a set of initiatives that
may be proactive but not decisive.

A guiding policy sets the principle for decision making. It is not a detailed plan, but a logic of
action that defines how the organization intends to overcome the identified constraint. A guiding
policy forms the framework for resource prioritization and management decisions, ensuring the
internal coherence of the strategy.

Coordinated actions are a system of mutually reinforcing measures subordinated to a guiding
policy. Their coherence means the absence of contradictions and the scattering of resources. This is
where the practical side of strategy comes into play: actions should not simply be activities, but
elements of a unified structure.

The methodological value of this framework lies in its logical rigor. Diagnosis explains, guiding
policy guides, and coordinated actions implement. If any element is missing, the structure loses its
integrity: without diagnosis, there is no focus, without policy, there is no principle of choice, and
without action, there is no result.

In a traditional management environment, such a structure ensures focus and discipline.
However, in the context of digital transformation, where problems are multilayered and actions are
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often implemented through complex architectural and technological solutions, it becomes necessary
to clarify and expand the logic of the strategic core.

Rumelt's strategic core model has not only practical but also high methodological significance.
Its value lies in the fact that it restores strategy to its status as an intellectual construct rather than an
administrative document. In a context where strategic planning is often reduced to the formulation of
KPIs, budgetary targets, and roadmaps, the core model re-emphasizes the cause-and-effect logic of
management choices.

First, the core strategy ensures the concentration of resources. A clear diagnosis eliminates the
dispersion of efforts and establishes management priorities. The organization stops reacting to every
external signal and begins to act within the logic of the chosen constraint. This reduces the entropy
of decisions and enhances the impact of investments [8-10].

Secondly, the model creates cause-and-effect clarity. The connection between the problem, the
solution principle, and the actions becomes transparent. This logic allows the strategy to be assessed
not by the scale of its declarations, but by its internal coherence. If actions do not follow from the
guiding policy, and the policy from the diagnosis, the strategy loses its systemic nature. It is precisely
this coherence that makes the model an analytical tool, not just a conceptual framework [7].

Third, the core strategy strengthens managerial discipline. Management is forced to answer
difficult questions: What is the real problem? Why was this particular operating principle chosen?
Which actions are truly coordinated? This intellectual rigor reduces the risk of imitative
transformation and formal strategizing [9].

Finally, the model is universal: it is applicable to organizations of various sizes and industries,
as it relies not on tools but on the logic of thought. This is why Rumelt's concept remains relevant in
the digital age. However, its methodological strength only manifests itself when adapted to an
environment where strategic reality is shaped not only by the market and competitors, but also by
data architecture, algorithms, and technology platforms.

Digital transformation differs fundamentally from traditional organizational development
programs in that it occurs in a highly nonlinear environment. While classical strategy assumed relative
predictability in industry dynamics and gradual changes in competitive factors, the digital
environment is characterized by abrupt shifts, network effects, and technological discontinuities [1,2].

Nonlinearity manifests itself primarily in the acceleration of change cycles. Technological
platforms are updated faster than strategic programs can be completed. Decisions made today may
become irrelevant in a few quarters due to the emergence of a new tool, algorithm, or monetization
model. In such an environment, traditional strategic logic, focused on sustainability and long-term
positioning, faces the need for constant adaptation.

The second aspect of nonlinearity is technological dependence. Organizations increasingly find
themselves embedded in ecosystems of cloud providers, software platforms, and digital services. This
means that strategic opportunities are determined not only by internal resources but also by the
architecture of external technological solutions. As a result, the strategic landscape becomes
multilayered: management logic must take into account infrastructural constraints, algorithmic rules,
and integration standards.

The third factor is the network amplification effect. In a digital environment, the value of a
product or service increases as the number of users increases. This creates an asymmetric competitive
dynamic, in which the leader gains an exponential advantage. Strategic decisions must take this
exponentiality into account, otherwise the organization risks operating linearly in an environment of
nonlinear effects.

Digital transformation is creating an environment of strategic turbulence, where cause-and-
effect relationships are becoming more complex and fluid. The strategic core model proposed by
Richard Rumel initially focused on identifying the key constraint within a relatively stable
configuration of factors. In a digital environment, however, the configuration of factors itself is
constantly changing. This requires a rethinking of the diagnostic mechanism and a refinement of
guiding policies, taking into account the nonlinear nature of technological processes.
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One of the most characteristic effects of digital transformation is strategic fragmentation—the
fragmentation of a single development logic into a multitude of autonomous digital initiatives.
Organizations launch automation projects, implement ERP systems, develop data analytics, and
create mobile services and digital customer engagement channels. However, without a unified
strategic core, these initiatives exist in parallel, failing to form a coherent change architecture.

Fragmentation arises for several reasons. First, digital technologies are highly modular: they
can be implemented locally, without immediately transforming the entire system. This creates the
illusion of control—the company "moves forward," but the strategic focus is blurred. Second, digital
projects are often initiated by various departments—IT, marketing, production, HR—without cross-
functional synergy. Each project may be rational in its own logic, but their combined effect does not
form a strategic framework.

The result is a "digital noise" effect: a large number of initiatives generates activity but fails to
enhance competitive advantage. Resources are allocated reactively, priorities are revised ad hoc, and
the organizational architecture becomes increasingly complex and fragmented. While a strategy may
formally exist—in the form of a presentation or roadmap—it fails to integrate decisions.

Strategic fragmentation is particularly dangerous because it masquerades as innovation. The
more digital projects, the greater the sense of progress. However, without a clear diagnosis and
guiding policy, actions don't reinforce each other but compete for resources. The organization begins
to manage initiatives instead of managing development.

Digital transformation increases the risk of strategic integrity collapsing. This calls into
question the adequacy of the classical logic of the strategic core and requires the inclusion of an
architectural dimension capable of ensuring the coherence of digital solutions in a multi-project
environment.

Digital transformation is changing not only management tools but also the very structure of
responsibility within an organization. While in industrial logic, strategic decisions were concentrated
within the management hierarchy, in the digital environment, a significant portion of the management
function is being redistributed in favor of algorithms, analytical systems, and automated platforms
[3-5].

Data- driven management assumes that decisions are made based on massive amounts of data
and analytical models. This strengthens the validity of actions, but simultaneously transforms the
source of managerial authority. Managers increasingly act not as the sole subject of choice, but as
interpreters of digital signals. A new type of responsibility is emerging—responsibility for the data
architecture and the correctness of algorithms, and not just for the final decision [4].

At the same time, the role of IT functions and digital departments in shaping strategic priorities
is increasing. The choice of platform, integration architecture, level of automation, or algorithmic
models is becoming a strategic decision, influencing the long-term trajectory of the organization.
Thus, technological infrastructure ceases to be ancillary and becomes a strategic factor.

However, the redistribution of responsibility also creates risks. First, it creates an illusion of
objectivity: data-driven decisions are perceived as neutral, although they depend on the quality of the
source data and the parameters of the algorithms. Second, the boundary between the strategic and
operational levels blurs: automated systems begin to determine priorities that actually shape the
company's strategic behavior.

In this configuration, the classic strategic core faces a new reality. The problem diagnosis must
take into account not only market and organizational constraints, but also the limitations of the digital
architecture. The guiding policy must define the principles of interaction between humans and
algorithms. Coordinated action requires cross-functional integration of managers, analysts, and IT
architects.

The digital environment is transforming strategy from a purely managerial construct into a
hybrid system where responsibility is distributed across people, processes, and digital mechanisms.
This reinforces the need for an architectural and dynamic expansion of the strategic core.
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In the classical logic of the strategic core, diagnosis functions as an intellectual filter: it
identifies the key constraint around which the entire management structure should be built. However,
in the digital environment, it is precisely this element that is most often eroded. This is due to the
technological substitution of the problem—when an organization begins to view technology
implementation as an answer without clearly defining the question it is answering.

This blurring of diagnosis manifests itself in typical formulations: "we need digitalization," "we
need to implement AL" "we should move to the cloud." These statements describe the tool but fail to
identify the strategic obstacle. The lack of a clear diagnosis leads to technology becoming an end in
itself rather than a means to overcome a specific constraint—whether it's low productivity, weak
customer engagement, or ineffective process coordination.

The digital environment exacerbates this risk for several reasons. First, technological solutions
are highly attractive and create the illusion of quick results. Second, market and competitive pressures
encourage reactive actions: organizations implement what others have already implemented without
conducting a thorough analysis of their own constraints. Third, the multilayered nature of digital
systems complicates identifying the root cause of a problem—it may be related not to a lack of
technology, but to the organizational architecture or distribution of responsibilities [11].

As a result, the diagnosis ceases to be an analytical tool and becomes a set of general
formulations. This undermines the cause-and-effect basis of the strategy: the guiding policy becomes
declarative, and actions become disjointed.

The key limitation of the classic strategic core in the digital environment is the risk of
technological misdiagnosis. Maintaining methodological rigor requires expanding the analytical
framework to separate the strategic problem from the technological solution and identify the structural
causes of the digital divide.

If a diagnosis is blurred in a digital environment through technological substitution, the guiding
policy often loses its meaning and becomes little more than a slogan. Phrases like "digital- first," "Al-
driven," and "data- centric" create the impression of strategic clarity, but in reality, they don't define
the principles for making management decisions. They indicate an orientation but don't define a logic
of action.

In the classical strategic core model, guiding policy performs a normative function: it
determines which decisions are consistent with the strategy and which are not. This is a selection
principle that limits the managerial scope. In digital practice, this function is often lost. Policy is
formulated as value statements, unsupported by architectural solutions and coordination mechanisms.

Declarative language is increasing under institutional pressure. Organizations strive to
demonstrate digital maturity to investors, regulators, and partners. As a result, strategic rhetoric
outpaces structural change. A disconnect arises between stated policy and actual decision-making.
For example, a company may declare a data- driven approach, but key decisions continue to be made
intuitively and outside of a unified analytical framework.

Another aspect of the problem is the lack of architectural logic. Guiding policies in the digital
environment must define not only a value orientation but also the design principles of digital
infrastructure: integration standards, data ownership rules, and automation levels. Without these,
policies remain abstract and fail to ensure coherence.

The limitations of the classical strategic core are evident in the fact that guiding policy in the
digital age requires deeper institutionalization. It must move from slogans to operationalized
principles for designing and managing a digital system. Otherwise, strategy retains its form but loses
its regulatory function.

The third element of the strategic core—coordinated action—is tested no less in the digital
environment than the diagnosis and guiding policy. While in classical logic, coordination meant
mutual reinforcement of initiatives within a chosen direction, in the context of digital transformation,
it requires cross-functional synchronization at the level of architecture, data, and processes. This is
where systemic disconnects most often arise.
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The lack of coordination manifests itself on several levels. First, digital projects are being
implemented in parallel by different departments without a unified integration framework. HR
implements one platform, finance another, and production a third. Formally, each action is consistent
with the overall idea of digitalization, but their interaction does not form a coherent system. Instead
of synergy, a technological mosaic emerges.

Secondly, actions often contradict the guiding policy. An organization may declare a focus on
customer experience but implement solutions that complicate interfaces and increase operational
burdens. Or it may declare a data- driven approach but fail to ensure a unified data quality standard.
In such cases, actions exist, but they are not aligned either logically or architecturally.

Third, the digital environment increases interdependencies between decisions. A change to one
system element (for example, the implementation of a new ERP platform) impacts planning,
budgeting, performance measurement, and HR management processes. If these interdependencies are
not considered at the strategic level, the organization faces cascading effects and increased
management complexity.

Incoherence in the digital environment is becoming systemic. It manifests itself not only in
managerial disunity but also in architectural fragmentation. This demonstrates that the classic
interpretation of coordinated action as a set of initiatives is insufficient. In the digital era, coherence
must be understood as the structural integration of processes, data, and responsibilities within a
unified strategic logic (Table 1).

Table 1 - Deformations of the classical strategic core in the digital environment

Element of the . . Type of digital Mechanism of Management
. Classic function : Lo
strategic core deformation occurrence implications
o Technological tteri
. . Identifying the key eennologica Focus on the tool Scattering
Diagnosis NS substitution  of | . resources and
limitation instead of the cause )
the problem losing focus
. Digital- fi .
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Coordinated . Design . . optimization
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actions . insulation o instead of
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Performance
) o management
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o ers . . diffusion of | analytical systems | the subjectivity
responsibility strategic choice o . .
responsibility without  strategic | of management
control

The expanded, digitally adapted strategic core model begins with clarifying the nature of the
strategic diagnosis in the digital environment. While in classical logic, the diagnosis identified a
market or competitive constraint, in the context of digital transformation, the key object of analysis
becomes the so-called digital divide—the structural inconsistency between the organization's
strategic intentions and its actual digital architecture.
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The digital divide manifests itself in several dimensions. First, it's the gap between data and
decisions: an organization accumulates vast amounts of information, but it's not integrated into
management logic. Data exists, but it doesn't become a strategic resource. Second, it's the gap between
technologies and processes: the implemented systems don't support the actual operating model, but
merely overlay a legacy structure. Third, it's the gap between declared digital maturity and the actual
ability to coordinate across functions.

Unlike traditional diagnosis, which focuses on the external market, the digital divide diagnosis
looks inward at the organizational architecture. It identifies not only the competitiveness issue but
also the structural limitations of the digital infrastructure: fragmentation. IT landscape, lack of a
unified data ownership model, unclear distribution of responsibility between managers and
algorithms.

A key element of this diagnosis is the recognition of data as a strategic resource. While the
industrial model considered capital, labor, and technology as resources, in digital logic, data forms
the basis of management choices. Their quality, accessibility, and integration directly impact strategic
sustainability.

The first element of the expanded strategic core requires a shift from a superficial statement of
the "need for digitalization" to a systemic identification of architectural inconsistencies. The digital
divide diagnosis sets the starting point for the formation of an architectural guiding policy and
provides a methodological basis for synchronizing transformational actions.

In the expanded strategic core model, guiding policy takes on an architectural dimension. While
in the classical interpretation it defined a general principle for overcoming an identified limitation, in
the digital environment this proves insufficient. An organization functions as a set of interconnected
digital systems, platforms, and data flows, and therefore guiding policy must define the principles of
their design and integration [11].

An architectural guiding policy answers the question not only "what are we doing" but also
"how is the system structured to enable this?" It establishes the fundamental principles of a digital
organization: the data ownership model, integration standards, levels of automation, and boundaries
of responsibility between humans and algorithms. Without these principles, even a well-formulated
strategy remains vulnerable to fragmentation [11].

A key element of architectural policy is recognizing digital infrastructure as a strategic asset.
The choice of IT architecture, platform model, and degree of data centralization are not technical
decisions, but strategic ones. They determine the speed of change, the scalability of processes, and
the ability to manage analytically. Thus, architecture becomes the tangible expression of guiding
policy.

It's important to emphasize that architectural guiding policy does not replace technology
strategy. It establishes the design rules for an organizational system in accordance with the identified
digital divide diagnosis. If the diagnosis identifies a structural inconsistency, the policy sets the
principles for addressing it through system integration.

Unlike declarative formulas like "digital- first,” an architectural guiding policy is
operationalizable. It can be expressed in standards, regulations, requirements for digital projects, and
consistency metrics. This is what enables strategic coherence to be maintained across multiple
initiatives.

An expanded strategic core requires a shift from value-based rhetoric to digital organizational
design principles. An architectural guiding policy ensures the structural integrity of the strategy and
forms the basis for synchronizing transformational actions.

The third element of the expanded strategic core model in the digital environment is not simply
coordinated actions, but synchronized transformational actions. The difference is fundamental. In
industrial logic, coordination meant the absence of contradictions between initiatives. In the digital
environment, this is not enough: actions must be integrated into a unified architecture of data,
processes, and metrics.

Synchronization involves three levels of consistency.
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First, cross-functional integration. Digital transformation simultaneously impacts finance, HR,
production, marketing, and IT. If changes are implemented separately, the organization achieves a set
of localized improvements but not a systemic effect. Synchronization means that every action is
designed with consideration of its impact on other functions. This requires a common digital
framework and a single center for strategic coordination.

Secondly, metric Coherence. In a digital environment, metrics become behavioral regulators.
If departmental metrics contradict each other, strategy disintegrates into local optimizations.
Synchronized actions are based on a unified system of strategic metrics that reflect a common
diagnosis and guiding policy. This creates the effect of management coherence.

Third, temporal coordination. Digital projects have varying implementation speeds. A lack of
temporal synchronization leads to cascading failures: one system is implemented, another is not
ready, and a third is outdated even before integration. Transformational actions must be structured as
a sequence of mutually reinforcing stages.

The key distinction of the expanded model is the recognition that digital activities alter the
organizational structure itself. They transform processes, redistribute responsibilities, and influence
decision-making culture. Therefore, their coherence should be assessed not only by formal alignment
with strategy but also by the degree of systemic integration.

Synchronized transformational actions transform strategy from a set of initiatives into a
managed process of structural restructuring. Without this synchronization, even a correct diagnosis
and architectural policy remain theoretical constructs. In the digital age, strategy is realized not
through the number of projects, but through their structural coherence and controlled dynamics.

The digital environment fundamentally changes the temporal dimension of strategy. While in
industrial logic, the strategic core was formed over a long horizon and adjusted periodically, in the
context of digital transformation, strategy must operate in a mode of constant calibration. This is why
the expanded model includes a dynamic feedback loop as a mandatory element.

Dynamic feedback means systematically collecting, analyzing, and interpreting data on strategy
implementation. However, this isn't simply a matter of monitoring KPIs. The feedback loop must
assess three aspects: the adequacy of the initial diagnosis, the effectiveness of the guiding policy, and
the degree of synchronization of actions. If the data shows a persistent deviation in results, this may
indicate not poor execution, but an incorrect problem definition.

In a digital environment, analytical monitoring capabilities are significantly expanded. BI tools,
end-to-end analytics, process mining, and behavioral data enable tracking dynamic changes in near
real time. This creates the preconditions for moving from reactive adjustments to proactive strategy
adaptation. However, data availability alone does not guarantee strategic flexibility. Institutionalizing
a mechanism for reviewing decisions is essential.

The dynamic feedback loop functions as a "strategic regulator." It reduces the risk of inertia,
prevents the entrenchment of erroneous directions, and allows for the refinement of architectural
principles as experience accumulates. In the face of technological turbulence, it is the ability to adjust
that becomes a factor of resilience.

The expanded strategic core is complemented by an adaptive mechanism. Strategy ceases to be
a static document and becomes a cyclical process of diagnosis, design, and synchronization. A
feedback loop ensures the maintenance of strategic coherence in an environment where change is
continuous and nonlinear (Table 2).

Table 2 - Structural and functional model of the extended strategic core in the digital
environment

Management Object of | Type of | Risk of module
function regulation strategic logic deformation

Strategic module
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Practical testing of the expanded strategic core model requires the development of a tool to
measure its maturity and consistency in the digital environment. Otherwise, the model will remain a
conceptual construct without operational application. The diagnostic tool should assess not the
existence of a strategy as a document, but the integrity of its logical structure.

The first diagnostic block aims to assess the quality of the strategic diagnosis . It analyzes
whether the key constraint is formulated in cause-and-effect form; whether the problem is separated
from the technological solution; and whether a structural digital gap (data, architecture, processes)
has been identified. The diagnosis is considered valid if it explains the allocation of resources and
priorities, rather than simply repeating general market trends.

The second block concerns the architectural guiding policy. The presence of clearly defined
principles for digital system design is assessed: the data ownership model, integration standards,
automation rules, and the distribution of responsibilities between functions. It is important to
determine whether these principles are institutionally enshrined or remain mere declarations.

The third diagnostic block is dedicated to synchronizing actions . Cross-functional project
alignment, a unified metrics system, and the time coordination of transformation stages are assessed.
Particular attention is paid to whether actions reinforce each other or create competition for resources.

The fourth element of the tool is an assessment of the dynamic feedback loop . This examines
whether a mechanism for regularly reviewing diagnoses and policies based on data exists, as well as
whether analytical tools are used for strategic calibration.

For an integrated assessment, a strategic coherence indicator (e.g., a weighted average across
four blocks) can be introduced, reflecting the degree of structural integrity of the strategy in the digital
environment. This tool allows for identifying areas of strategic noise and prioritizing corrective
actions.

The diagnostic tool translates the expanded strategic core model from theoretical frameworks
into management practice. It enables the measurement of the quality of their strategic integration,
rather than the quantity of digital initiatives.

While the diagnostic tool addresses the integrity of the strategic core, the indicator system
allows for the dynamic measurement of its digital coherence. In the context of digital transformation,
it is important to evaluate not only the achievement of financial or operational results, but also the
structural coherence of strategic decisions.

Digital strategic alignment indicators can be grouped into four key areas.
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The first area is diagnosis coherence . This assesses the extent to which strategic initiatives are
directly linked to the identified digital divide. Potential metrics include the proportion of projects with
a formally documented link to the key constraint, as well as the degree to which resources are
reallocated in accordance with the diagnosed problem. If projects are launched without a logical
connection to the diagnosis, the level of coherence decreases.

The second area is architectural integrity. Indicators include the degree of integration of IT
systems, the proportion of processes operating in a single digital environment, the level of data
standardization, and the presence of a centralized architecture management model. High
fragmentation of the digital landscape indicates a weak guiding policy.

The third area is cross-functional synchronization. This involves analyzing the alignment of
KPIs across various departments, the presence of common transformation roadmaps, and the degree
of metric overlap. If functional goals conflict, the strategy loses its coherence.

The fourth area is strategy adaptability. This assesses the frequency of strategic reviews based
on analytical data, the speed of response to identified deviations, and the presence of a formalized
mechanism for policy adjustment. High adaptability indicates a functioning dynamic feedback loop.

The integration of these indicators allows us to create a digital strategic coherence index,
reflecting the degree of internal strategy coherence in the digital environment. This index does not
replace traditional performance indicators, but rather complements them by capturing the structural
stability of strategic logic.

Digital strategic alignment indicators thus serve as a tool for maintaining strategic discipline in
the face of technological turbulence. They measure not the scale of digital investments, but the depth
of their integration into a unified strategic core.

Despite the methodological integrity of the expanded strategic core model, its practical
implementation is fraught with a number of systemic risks. Ignoring these limitations could transform
the concept into a formal superstructure without any real managerial impact.

The first risk is institutional resistance . The architectural guiding policy involves the
redistribution of authority, data standardization, and increased cross-functional coordination. This
inevitably affects the areas of influence of departments and managers. In an established hierarchy,
digital centralization can be perceived as a threat to autonomy.

The second risk is the hyper-bureaucratization of strategy . Attempts to formalize architectural
principles and feedback loops can lead to excessive regulation. As a result, the organization focuses
on following procedures rather than actually solving the diagnosed problem. Strategic discipline turns
into an administrative burden.

The third risk is the metric illusion of controllability. The introduction of strategic alignment
indices and advanced analytics may create the feeling of complete process control. However, data
only reflects measurable aspects of reality. There is a risk that strategic analysis will be replaced by
technical reporting.

The fourth risk is technological determinism . Strengthening the architectural component can
lead to excessive strategy dependence on the chosen digital platform or IT provider. In this case,
flexibility is reduced, and strategic logic is subordinated to the limitations of the infrastructure.

The fifth risk is a shortage of strategic talent. The expanded model requires managers capable
of thinking both strategically and architecturally, and understanding the interrelationships between
data, processes, and organizational structure. A lack of such competencies reduces the quality of
implementation.

Implementing an expanded strategic core requires not only methodological development but
also the organization's institutional maturity. The model enhances the manageability of digital
transformation only if a conscious balance is struck between architectural rigor and adaptive
flexibility. Without this, the strategy risks becoming another element of management noise rather
than reducing it (Table 3).

Table 3 - Maturity levels of the extended strategic core in the digital environment
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The analysis suggests that Richard Rumelt's strategic core model retains its fundamental
methodological value even in the context of digital transformation. Its logic—diagnosis, guiding
policy, and coordinated actions—continues to provide cause-and-effect clarity, resource
concentration, and managerial discipline. However, the digital environment radically complicates the
context in which this model is applied.

Digitalization increases the nonlinearity of processes, provokes strategic fragmentation, and
redistributes management responsibility between people and algorithms. Under these conditions, the
traditional strategic core faces the risk of blurred diagnosis, declarative guiding policies, and
inconsistent actions. Technology begins to replace the problem, and activity replaces strategy.

In response to these limitations, this paper proposes an expanded model of the strategic core,
including two additional components: an architectural dimension of guiding policy and a dynamic
feedback loop. The architectural component ensures the structural integrity of the digital
infrastructure and anchors the organization's design principles. The dynamic loop creates an
adaptation mechanism that enables regular revision of strategic foundations based on analytical data.

Practical testing of the model using a diagnostic tool and a system of digital strategic alignment
indicators demonstrates the feasibility of moving from declarative digitalization to managed
transformation. The model's effectiveness depends on institutional maturity, the quality of
management competencies, and the organization's ability to avoid hyper-bureaucratization and
technological determinism.

Strategy in the digital age is no longer a static plan but a discipline for maintaining coherence
amid technological turbulence. An expanded strategic core allows for greater systemic coherence and
sustainability rather than increasing the number of digital initiatives. A promising direction for further
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research is the empirical validation of a strategic coherence index and the development of quantitative
models for assessing the digital resilience of organizations.
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Abstract: Digital transformation has changed the context of work: hybrid employment,
distributed teams, and algorithmic control have become the norm. Traditional intangible motivators
(recognition, autonomy, participation) are increasingly mediated by digital systems, acquiring a
measurable nature. The aim of this study is to identify the transformation of the structure of intangible
motivation in the digital environment and propose updated management models that minimize the
risks of hypercontrol, burnout, and the illusion of recognition. Methods: literature review, case
studies, scenario modeling, and a survey of employees of hybrid organizations. Scientific novelty:
conceptualization of the paradox of the algorithmization of intangible motivation: increasing the
controllability of incentives is accompanied by a decrease in their symbolic value. A hybrid model of
motivation 2.0 is proposed, combining algorithmic transparency with the preservation of internal
autonomy. Practical significance: recommendations for HR and top management on creating
sustainable motivation systems that prevent demotivation from digital tools.

Keywords: changes, risks, motivation, digital transformation, models.

Digital transformation is no longer a project; it has become the very fabric of organizations.
The transition to hybrid employment, the implementation of HRIS systems, algorithmic performance
monitoring, and the use of real-time analytics have changed not only management processes but also
the very nature of labor relations. While non-material motivation was previously built around
personal interaction, symbolic recognition, and trust, today it is mediated by digital interfaces, ratings,
digital profiles, and performance metrics.

The paradox of modern management is this: the more control and feedback tools an
organization acquires, the more frequently it records a decline in engagement and an increase in
burnout. International employee engagement studies in recent years have demonstrated a persistent
gap between companies' digital investments and employees' subjective sense of meaning in their
work. This creates a contradiction: digitalization enhances process control, but at the same time, it
can weaken underlying motivational mechanisms.

Classical theories of motivation developed in the industrial and post-industrial eras, when the
primary space of interaction was the physical work environment. Recognition, status, participation in
decision-making, autonomy, and career advancement were social and personal in nature and relied
on direct contact. In the digital environment, these tools are transformed: recognition becomes a
digital badge, autonomy becomes a flexible schedule monitored by an algorithm, and feedback
becomes automatic notifications of KPI achievement. This raises questions about the substantive
content of these mechanisms and their actual effectiveness [1-4].
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The working hypothesis is that digitalization does not eliminate non-material motivation, but
rather redistributes its structure: it increases the importance of transparency, personalization, and
speed of feedback, while simultaneously devaluing formal symbolic incentives and reducing the
effect of traditional recognition methods.

This work aims to rethink non-material motivation not as a set of traditional tools, but as a
dynamic system whose effectiveness is determined by the ability to combine algorithmic rationality
and preserve individual autonomy in a digital environment. In a context where management
increasingly measures behavior, the question of whether an organization can preserve space for
meaning, trust, and intrinsic motivation is particularly important.

Understanding non-material motivation is impossible without reference to the classical theories
that formed the foundation of 20th-century management thought. These theories laid the foundation
for key ideas about the nature of human activity, the relationship between internal and external
incentives, and the role of meaning, recognition, and autonomy in work.

Maslow's hierarchy of needs, which views motivation as a progressive movement from basic
physiological and social needs to self-actualization. In this context, non-material motivation relates
to the upper levels—recognition, respect, and self-actualization. The organization serves not only as
a source of income but also as a space for personal growth [1].

Herzberg 's two-factor theory reinforced the distinction between tangible and intangible
incentives. According to his approach, hygiene factors (salary, working conditions, safety) prevent
dissatisfaction but do not create sustainable engagement. The source of true motivation is substantive
factors: achievement, recognition, responsibility, and opportunities for professional growth. This is
where the core of intangible incentives is formed [2].

McGregor's Theory X and Y added a managerial dimension to the discussion. It demonstrated
that the effectiveness of motivation depends on management philosophy: whether management views
employees as objects of control or as independent agents capable of self-organization. Non-material
motivation, according to the logic of Theory Y, is built on trust and delegation, not on strict control
[3].

Of particular importance is Edward Deci and Richard Ryan's self-determination theory, which
identifies three basic psychological needs: autonomy, competence, and affiliation. Satisfaction of
these needs is what creates sustainable intrinsic motivation. This model is particularly relevant for
analyzing the digital environment, as it directly addresses the balance between control and autonomy
[4,5].

Classic concepts agree on one thing: sustainable employee engagement is achieved not so much
by material compensation as by a sense of meaning, recognition, and autonomy. Non-material
motivation is not an addition to compensation, but a strategic factor in long-term effectiveness.

However, all of these models were developed in the context of predominantly offline
organizations, with stable structures and relatively stable social interactions. This creates the
preconditions for further analysis: to what extent do these concepts retain their explanatory power in
the context of digital transformation, where mechanisms of recognition, autonomy, and feedback are
algorithmically mediated.

In the traditional management model, non-material motivation is reinforced through stable
corporate institutions. These include recognition systems, career paths, status symbols, mechanisms
for participation in management, and forms of professional development. These elements create
symbolic capital for employees within the organization and foster long-term commitment.

One of the key forms is recognition. It can be expressed through public gratitude, awards,
inclusion in strategic projects, and trust in decision-making. In the pre-digital era, recognition was
primarily personal and relied on direct interaction between manager and employee.

Career dynamics are no less significant. Opportunities for professional growth and expanded
responsibilities and influence serve as a powerful non-material incentive. A career in the classic
model is not only about promotion but also a symbolic affirmation of an employee's value to the
organization.
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Autonomy is also an institutionalized motivational mechanism. Delegation of authority,
participation in decision-making, and project-based freedom foster a sense of significance and
professional maturity. It is autonomy that ensures the transition from extrinsic to intrinsic motivation.

Corporate culture plays a special role as a systemic institution of non-material motivation.
Values, norms, organizational language, and symbolic rituals create an environment in which
employees feel a sense of belonging and meaning. In this case, motivation is not the result of
individual tools, but a consequence of the overall management logic.

Institutional forms of non-material motivation are built around recognition, status, autonomy,
professional development, and cultural identification. Their sustainability is ensured not by one-off
actions, but by their integration into the organization's management architecture [5].

However, in the context of digital transformation, these institutions are beginning to change:
recognition is becoming digitalized, career trajectories are becoming nonlinear, autonomy is partially
limited by algorithmic control, and corporate culture is increasingly being communicated through
digital platforms. This creates the preconditions for analyzing the limitations of traditional models in
the new digital environment.

Classic models of intangible motivation demonstrate high explanatory power in the context of
stable organizational structures and offline interactions. However, digital transformation is changing
the very environment in which motivational mechanisms are implemented. As a result, many
traditional tools are losing some of their effectiveness or begin to function differently than originally
intended [6-10].

First, the nature of recognition is changing. In the digital environment, it is increasingly
mediated by interfaces—corporate portals, performance management systems, internal social
networks. Recognition is becoming recorded, measurable, and comparable. This increases its
transparency, but simultaneously reduces its symbolic depth. When gratitude becomes an automatic
notification, its emotional value can weaken.

Secondly, the structure of autonomy is changing. Traditional models relied on expanding
employee freedom as a source of intrinsic motivation. However, digital management tools create a
parallel layer of constant monitoring—real-time KPI tracking, activity analytics, and digital traces of
interactions. Formally, autonomy is retained, but in reality, it is limited by algorithmic control. A
"conditional freedom" effect emerges, in which employees operate within predetermined digital
boundaries.

Third, the institutional stability of career trajectories is weakening. The digital economy is
characterized by accelerated role transitions, project-based employment, and lateral moves. The linear
career growth model, which long served as a powerful non-material incentive, is becoming less
predictable. This reduces its motivational potential and requires new forms of professional identity.

An additional constraint is the changing social context of work. Hybrid and remote teams
reduce the informal interactions that traditionally convey recognition and belonging. As a result,
cultural mechanisms of engagement are weakened, and formalized digital tools don't always
compensate for this deficit.

Traditional models of non-material motivation face several challenges: the algorithmization of
recognition, digital control of autonomy, nonlinear career trajectories, and the decline in the density
of social interaction. These factors do not negate the importance of classical concepts, but they require
their revision and adaptation to the digital environment. It is at this intersection of theory and digital
practice that new issues in motivational management are emerging.

Digital transformation has changed not only management tools but also the very structure of
work. Work is increasingly taking place in a digital environment, where the workspace is defined not
by a physical office, but by an information system. This fundamentally alters the logic of interaction,
control, and performance evaluation. [6,10].

Modern organizations operate through platform architectures: corporate portals, HRIS systems,
ERP, and cloud collaboration services. Work processes are recorded, structured, and analyzed in real
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time. This is the emergence of the phenomenon of "digital labor," in which employee activity leaves
a digital trace that can be analyzed.

One of the key factors in the new environment is algorithmic control. Performance metrics,
rating systems, and automatic task completion notifications form a continuous field of observation.
While in the industrial model, control was periodic and primarily managerial, in the digital model, it
becomes systemic and technologically integrated. This increases process transparency but
simultaneously changes the psychological perception of work.

Hybrid work and distributed teams are also transforming the motivational context. Employees
may be physically outside the office, but their engagement with the organizational system is ensured
through digital communication channels. In this environment, traditional forms of social interaction
are weakened, and the role of formalized digital feedback mechanisms is strengthened.

Additionally, it's worth noting the acceleration of decision-making cycles. The digital
environment requires rapid responses to changes and quick adjustments to tasks and priorities. This
increases the demands on staff adaptability and reinforces the importance of short-term performance
indicators.

The digital environment is not simply an instrumental supplement to traditional management,
but a new work context in which the categories of control, autonomy, recognition, and professional
identity are being redefined. Under these conditions, non-material motivation ceases to be a purely
interpersonal phenomenon and becomes part of the organization's digital architecture. This
circumstance requires an analysis of the transformation of its channels and tools.

The digital environment doesn't eliminate non-material motivation, but it does radically change
the channels through which it is transmitted. While recognition, status, and engagement were
previously formed primarily through personal interaction, today they are increasingly mediated by
digital interfaces and algorithms.

One of the most noticeable changes has been the emergence of digital recognition. Corporate
platforms allow achievements to be recorded in the form of badges, ratings, and publicly recognized
within the system. On the one hand, this enhances transparency and makes an employee's contribution
visible to the entire organization. On the other hand, recognition is becoming standardized, where
symbolic meaning may be inferior to quantitative metrics.

The second transformed channel is KPI transparency. Performance indicators, previously
available to management, are now often open to employees in real time. This creates a sense of public
comparability, enhances competition, and improves process control. However, excessive
formalization risks shifting the focus from substantive work to achieving measurable indicators.

Gamification is also becoming a tool for non-material incentives. Game mechanics—Ilevels,
points, leaderboards —are being integrated into HR platforms to increase engagement. Theoretically,
they enhance interest in tasks and create a sense of progress. In practice, their effectiveness depends
on the depth of their integration into the meaningful structure of work: mechanical gamification
without meaningful content quickly loses its motivational potential.

Digital feedback is another transformed channel. Automatic goal achievement notifications,
regular engagement surveys, and instant comments in task management systems speed up
communication. This increases the efficiency of interactions, but can reduce the emotional connection
between manager and employee.

Non-material incentive channels are becoming faster, more transparent, and more measurable.
However, their dependence on digital infrastructure and data processing algorithms is also increasing.
A new management challenge arises: preserving the meaningful nature of non-material incentives in
the face of their digitalization. It is in this context that the paradox of motivation algorithmization
emerges, requiring separate analysis.

Digital transformation has led to non-material motivation increasingly becoming the subject of
quantitative measurement. Recognition is recorded in the system, engagement is expressed as a
percentage, competence is confirmed by a digital skills profile, and reputation by a rating. This creates
a managerial temptation: if intangible factors can be measured, then they can be precisely managed.
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However, it is here that the paradox of algorithmization manifests itself. Intangible motivation
has historically been based on subjective perceptions—feelings of respect, trust, belonging, and
meaning. When these elements are translated into metrics, they take on the form of an external
incentive. Recognition expressed in points begins to be perceived as a conditional resource, rather
than as confirmation of individual value.

Algorithmization enhances transparency and comparability, but can weaken intrinsic
motivation. According to self-determination theory, excessive external regulation can reduce
behavioral autonomy. If an employee focuses on a numerical rating, they gradually shift their focus
from the intrinsic meaning of their work to achieving a measurable indicator. As a result, intangible
motivation loses its "intangibility" and becomes a form of controlled incentive [4,11].

An additional contradiction arises in the area of trust. Algorithms assume objectivity, but they
don't always take into account the context of the employee's efforts, the complexity of the tasks, or
the hidden contributions. When a digital system shapes reputation but doesn't reflect the full scope of
professional activity, there is a risk of demotivation and a sense of injustice.

The paradox of algorithmization lies in the dual nature of the digitalization of motivation: on
the one hand, it increases controllability, transparency, and the speed of feedback; on the other, it can
devalue the symbolic and personal nature of intangible incentives. The issue is not about abandoning
digital tools, but about finding a balance between measurability and preserving the subjective
meaning of work. This balance is becoming a key challenge in modern management design. ( table

1.

Table 1 - Transformation of non-material motivation under the influence of the digital

environment
Element of Traditional form The nature of
o (pre-digital Digital form the Possible effects
motivation . .
environment) transformation
Personal Increased
interaction, Digital badges, | Formalization
. . ) . transparency, but
Confession public gratitude, | marks in the system, | and .
- : ) . risked decreased
symbolic achievement ratings | measurability .
emotional depth
awards
Perlqdlc Instant notifications, | Acceleration Incrqased
meetings, efficiency, but
Feedback ; automated  reports, | and .
evaluation by . e possible
online surveys algorithmization _—
the manager superficiality
. itional ing fi 1
‘ Flexible  schedule Conditiona Growing orma
Delegation  of | . . autonomy freedom  with
Autonomy . with continuous | ... . .
authority, trust " o within an | increasing
digital monitoring .
algorithm control
Increased
Job ‘hlerarchy, Digital competency Visualization transparency,
Status experience, . and risk of
. profile, public KPIs - .
expertise comparability reputational
dependence
. . . Increased
L h|P . . .
Career inear — growt roject dynamics, Nonlinearity opportunity but
up the career | horizontal roles, .
development . . . and acceleration | decreased
ladder flexible trajectories . e
predictability
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In a digital environment, recognition becomes technically simple: click a "thank you" button,
issue a badge, and mark the achievement in the system. Formally, the organization demonstrates high
activity in rewarding employees. However, a phenomenon arises that can be described as the "illusion
of recognition"—a situation in which digitally recording achievements does not equate to a real
experience of respect and value [9].

Traditionally, recognition was interpersonal. It involved intonation, context, and individualized
assessment. In digital systems, recognition is standardized: the same message format is used for
different employees and situations. This standardization increases scalability but reduces the depth of
perception. The employee receives a signal, but doesn't always perceive its significance.

An additional risk is the inflation of digital rewards. With excessive use of badges and ratings,
their symbolic value diminishes. Recognition becomes a routine interface element rather than an
event that enhances professional identity. A gap arises between the number of digital badges and the
actual level of internal satisfaction.

Psychologically, the illusion of recognition manifests itself in the fact that employees receive
external confirmation of their performance but experience no emotional feedback. The lack of
personal contact can create a sense of formality and distance. This is especially noticeable in a hybrid
work environment: digital recognition often replaces real-life managerial attention.

The problem lies not in the digital recognition itself, but in its content. If recognition becomes
solely an element of the accounting system, it loses its motivational potential. To maintain its
effectiveness, a combination of digitally documented achievements and personalized, meaningful
feedback is required. Otherwise, the organization risks creating the appearance of engagement while
actually reducing employee intrinsic motivation.

One of the less obvious, yet significant, risks of digitalization is the gradual devaluation of
intangible incentives themselves. This isn't about psychological states or overload, but rather a
transformation of their motivational content.

The digital environment is moving toward standardization. Recognition, participation,
engagement, and even "team spirit" are beginning to be described through universal templates: fixed
feedback formats, standard forms of gratitude, uniform contribution assessment scales. This
standardization increases system manageability but diminishes the individual significance of the
motivational signal.

Non-material motivation is inherently based on subjective value—a sense of unique
contribution, personal connection, and trust. When these elements become part of an automated
procedure, their symbolic weight diminishes. An employee may formally receive a positive
evaluation, but perceive it as a routine rather than a sign of genuine recognition.

An additional factor is the acceleration of communication. Digital tools allow for instantaneous
recording of achievements, but speed often replaces depth. Reducing meaningful feedback to brief
notifications deprives the motivational process of meaningful content.

As a result, a shift in emphasis occurs: the value is acquired not by the contribution itself, but
by its digital recording. Intangible incentives begin to be perceived as an element of accountability
rather than as a manifestation of organizational trust. This diminishes their intrinsic strength and
gradually shifts motivation to the plane of formal compliance with system expectations.

Digital standardization creates the risk of losing the uniqueness of intangible incentives.
Maintaining their motivational potential requires the conscious design of management practices in
which technological scalability does not replace personalized recognition and the individual meaning
of professional contribution.
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Digital transformation has strengthened the role of reputation as an element of non-material
motivation. Corporate systems are now incorporating ratings, public performance indicators,
comparative dashboards, and digital achievement profiles. A new motivational variable is emerging:
visibility of results.

On the one hand, transparency promotes fairness: employees' contributions become visible, and
achievements are recorded. Reputational capital can serve as an incentive, strengthening the desire
for professional growth. However, this carries the risk of shifting the motivational focus.

When performance is assessed through public metrics, intrinsic motivation gradually gives way
to a focus on external reputational gains. Employees begin to optimize their behavior not for
substantive results, but for the evaluation algorithm. This leads to the development of "window
dressing"—a display of metrics that are well-represented in the system but don't always correspond
to the true value of their work.

An additional effect is dependence on comparison. The digital environment enhances the
comparability of employees. Ratings become not only an assessment tool but also a factor in constant
social comparison. As a result, non-material motivation can transform from an intrinsic desire for
development into a response to one's position in the digital hierarchy.

Reputational digitalization creates a dual effect. It enhances transparency and controllability,
but at the same time, it can change the very structure of incentives, shifting them from a semantic
focus to a focus on the digital representation of results. The goal of management in this context is not
to eliminate reputational mechanisms, but to ensure their alignment with real professional values, so
that digital visibility does not replace the substantive value of work (Table 2).

Table 2 - Key risks of digitalization of non-material motivation

. Possible
. . Mechanism of Management PP
Risk Source of origin . . Lo mitigation
manifestation implications
measures
Formal recording of | Decreasin the Personalized
Automated i ng ) g feedback,
I . merits without | importance of .
The illusion of | gratitude and oo combining
o .. personal context | recognition, . . .
recognition digital  reward . . digital and in-
and emotional | creating a sense of
systems ; person forms of
content formality "
recognition
Differentiation

of forms of

Standardization ecognition  and Weakening  the | recognition,

Devaluation of . . Lo
and unification of | participation  are

non-material . . symbolic value of | limiting the
. . digital becoming regulated
incentives o status and trust frequency of
motivation tools | procedures
formal
incentives
. . Orienting Wmc.low display Multifactorial
. Public  ratings | employees to a | efficiency,
Reputational . . " . assessment,
dependence and comparable | digital position | behavioral limiting  public
KPIs instead of a | optimization for .
. . comparisons
substantive result metrics
Decreased Balance of
Shifting Dominance  of | Replacing internal | initiative, quantitative and
motivational quantitative motivation with | increased qualitative
focus indicators external regulation | instrumental evaluation
behavior criteria
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Digital transformation doesn't "remove" intangible motivation—it changes its medium.
Previously, key intangible incentives (recognition, status, autonomy, participation, trust) resided in
live management interactions and corporate rituals. Now, they are increasingly embedded in digital
architecture: HRIS, KPI dashboards, Competency profiles, internal social networks, and automated
feedback loops. This results in a new mode of motivational management: some incentives become
measurable and replicable, but at the same time, the risk of losing depth of meaning increases.

The hybrid model of non-material motivation is a management construct in which an algorithm
ensures transparency and regularity, while the manager provides meaning, context, and trust.
Essentially, it is a "dual-loop" system: the digital loop is responsible for data and process discipline,
while the human loop is responsible for interpretation and personal recognition. If either loop fails,
the model degenerates: either into "digital bureaucracy" (there are metrics, but no motivation) or into
"charismatic chaos" (there are emotions, but no fairness or repeatability) [4,11].

Algorithmic circuit (system): records results and progress (tasks, SLAs, deadlines, KPIs,
participation in projects); ensures regular feedback (cycles, notifications, reminders); reduces the
arbitrariness of assessment (uniform rules, uniform criteria); makes the contribution visible
(transparency, comparability, history of achievements).

Human contour (manager/HR): turns metrics into recognition: explains “why it matters”;
restores context: takes into account complexity, limitations, invisible contributions; protects
autonomy: provides space for choice and initiative; maintains fairness: corrects distortions of metrics
and algorithms; connects the result with meaning: values, development, role in the big picture.

The key idea here is simple and a bit jarring for those who like to "automate everything": data
doesn't motivate in and of itself. It merely creates the ground for motivation. Motivation is born where
there is meaning, recognition, and a sense of agency.

Three levels of integration: how digital and human beings are “stitched together”.

Level 1 — Informational (What Happened): The system collects and aggregates performance
data: results, contribution, dynamics, participation, and learning. At this level, data quality is
important: accuracy, completeness, comparability, and the absence of "junk metrics."

Level 2 — Interpretive (what does this mean): The manager and/or HR perform a managerial
"decoding" of the indicators: where the result was achieved through professionalism, where through
favorable conditions; where the failure is due to a system barrier; where the contribution was "behind
the scenes." This is the layer that the algorithm cannot extract without losses.

Level 3 — Motivational (how it affects a person): Personalized feedback is generated, which:
acknowledges contributions that are meaningful and not just for show; records the growth of
competence and professional meaning; suggests the next step (development, role, project, area of
responsibility); maintains autonomy: “you influence,” not “you are judged.”

Principles of hybrid model sustainability. Transparency of algorithms. Employees must
understand what is being measured, how it is calculated, what weights are applied, what exceptions
are made, and who can make adjustments. An opaque algorithm breeds mythology and suspicion
rather than motivation.
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Contextuality instead of "blind metrics. " Any number without context is potentially
demotivating. The model introduces a rule: numerical metrics are not used as the sole source of truth
for recognition, status, and career decisions.

Prioritize meaning over interface. A digital badge is packaging. It's not the badge itself that
motivates, but the meaning behind it: impact on results, trust, recognition of competence, and role
growth.

Limiting incentive inflation. If rewards are given too frequently and uniformly, the value
declines. The hybrid model separates the levels: operational recording of progress (digital, frequent),
meaningful recognition (less often, personalized, “weighty”).

Maintaining a zone of autonomy. In a digital environment, autonomy is not "do whatever you
want," but rather controlled choice: choosing a solution method, choosing a sequence, participating
in projects, and the right to reasoned experimentation.

For the model to function as a system, it is assembled from management modules: Fairness
module: uniform criteria + clear exceptions + appeal/clarification procedure. Recognition module:
digital recording + management interpretation + personalized feedback. Development module:
linking results to competencies, training, project roles, and career steps. Autonomy module: a
framework within which one can choose and influence, without feeling “under control”. Participation
module: mechanisms for engaging in decisions—not slogans, but concrete formats: proposals, voting,
initiatives, working groups. In corporate translation: we don’t “motivate people,” but rather design
an environment where motivation doesn’t break down against the system.

A practical implementation framework: how to launch painlessly. Step 1. Mapping intangible
incentives. Identify which incentives are truly effective in the organization (recognition, autonomy,
status, meaning, development) and where they currently reside—in people or in platforms. Step 2.
Audit of metrics and "shadow" effects. We check which metrics are driving window dressing,
competition for rankings, and optimization for the system rather than for results. Step 3. Setting up
transparency rules and contextual adjustments. Clear principles are introduced: what is and isn't
considered, which situations require management interpretation, and how non-standard contributions
are recorded. Step 4. Train managers to "translate data into meaning. " A manager in a hybrid model
is not a controller, but an interpreter and trust architect. Without this, you'll just have a pretty
dashboard and sad people. Step 5. Regular "meaningful" feedback loops. Not just "KPI status," but
short but meaningful management sessions: what was important, what was difficult, what we learned,
what we're changing.

Risks and safeguards (to prevent the system from becoming a demotivator). Risk 1: digital
reduction of personality to metrics. Fuse: mandatory contextual commentary on key assessments +
channels for recording invisible contributions. Risk 2: The illusion of recognition (a badge instead of
respect). Safety precaution: the rule "meaningful recognition = meaning + personalization + next
step." Risk 3: Reputational dependence (living for the rating).

Safety net: limiting public comparisons + focus on team results + rotating criteria. Risk 4: Lack
of trust in the algorithm. Safety net: transparency of calculations + right to clarification + regular
review of metrics.

A hybrid model of non-material motivation isn't a compromise between the old and the new,
but a managerial upgrade. Algorithms provide scalability and fairness, but they don't create meaning.
Meaning is created by managers—through context, trust, recognition, and the protection of autonomy.
Therefore, in a digital organization, the main motivation KPI sounds cynical but honest: it's not how
much we measure, but how much a person feels they have an impact and that their contribution is
understood.

Digital recognition has become the default standard: corporate portals, HRIS, and performance
systems Management systems automatically record task completion, award points, assign statuses,
and create ratings and achievement ribbons. The problem is that recording # recognition. The system
can say "completed," but it can't say "you did something important," "this changed the outcome," "we
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trust you," or "you're growing." Therefore, first-generation digital recognition often provides a nice
showcase but has little motivational effect—Ilots of badges, little inner energy.

The Digital Recognition 2.0 model addresses this problem by redefining the role of technology:
the algorithm ensures transparency and regularity, while the manager provides the value. As a result,
recognition ceases to be a "plus sign" in the interface and becomes a management tool that strengthens
the employee's professional agency.

Three levels of digital recognition. In the 2.0 model, recognition is structured as a hierarchy,
with different formats applied to different types of contributions.

Level A — operational progress recording (often automatic):

These include notifications, “ done ” marks, scorecards, and brief digital signals. Their purpose
isn't to motivate deeply, but to maintain rhythm and transparency.

Level B — Professional Recognition (less commonly, personalized):

This is managerial feedback with context: what was difficult, what was done smartly, what
contribution to team/business results, what the employee learned. This is where meaning emerges.

Level C — status- role recognition (rare, but significant):

These are decisions that the employee experiences as trust: expanded authority, participation in
a key project, the role of an expert/mentor, influence on decisions, public recognition at the
management level. This recognition changes the individual's "position" in the system.

If you do everything at level A, inflation occurs: badges become meaningless. If you only do
level C, recognition becomes rare and "for the elite." Balance between the three levels is the key to
sustainability.

Five principles of the Digital Recognition 2.0 model.

1) Meaningfulness instead of formality. Any numerical indicator that claims to have a
motivational effect should answer the question: why is this important? Recognition 2.0 always links
the result to the context: customer, safety, quality, speed, resource savings, risk reduction, process
improvement.

2) Personalization instead of templates. Templated "well done" quickly turns into noise. The
minimum standard for Model 2.0: recognition must contain at least one unique element—specific
contributions, solutions, approaches, initiatives, or behavior.

3) Proportionality instead of gamification fever. Not every little thing should be turned into a
reward. Digital rewards are distributed according to clear rules, otherwise employees start gaming
the system rather than working for the meaning. Recognition 2.0 introduces "significance limits": too
much recognition means less status, too little recognition means more weight.

4) Fairness instead of "the algorithm said so. " If an employee sees that the system doesn't take
into account the context (task complexity, external constraints, invisible work), recognition becomes
demotivating. Therefore, the 2.0 model necessarily includes a management adjustment: the ability to
add contextual comments and record contributions not captured by metrics.

5) Development instead of one-time rewards. Strong recognition doesn't end with praise. It
should lead to the next step: training, a new level of challenge, a role, mentoring, or project
participation. Otherwise, it's just "sugar" without a strategy.

Recognition channels: vertical + horizontal + self-recognition. Model 2.0 expands recognition
beyond the manager-employee channel. Vertical recognition (leader/company): confirms the
significance of the contribution to the business and culture. Horizontal recognition (peers/teams):
strengthens social belonging and reduces dependence on a single management point of view.
Reflective recognition (self-assessment of results): Short self-review mechanics help maintain
internal motivation and meaning, especially in a hybrid work format. Important: horizontal
recognition shouldn't turn into a popularity contest. In the 2.0 model, it's tied to clear criteria:
assistance, expertise, solution quality, and contribution to the overall result.

Management Recognition Protocol 2.0 (short but to the point). To ensure that recognition is
sustainable and doesn't become a lame joke, a simple protocol is introduced (can be integrated into a
1:1 or sprint summary culture): Fact: what exactly has been done (without generalities). Context: why
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it is important (for the outcome/client/risk/quality). Competence: what was demonstrated in this
(initiative, systematicity, accuracy, responsibility). Trust: what we are willing to delegate/what role
to strengthen. Next step: development, project, zone of influence. This turns recognition into a
management tool rather than an emotional fireworks display.

KPI for the quality of recognition (so as not to measure the "quantity of thanks"). The goal of
recognition is not "frequency," but impact. Therefore, not only events but also quality are assessed:
the proportion of level B and C recognitions (not just level A); perception of fairness (survey/pulse);
the connection between recognition and development (how many recognitions were converted into
new roles/training/delegation); a decrease in “window display efficiency” (when people optimize
indicators instead of results). It's important to be honest here: if you have “a lot of recognition” and
at the same time engagement is falling, then recognition has become an interface, not a meaning.

Digital Recognition 2.0 isn't about abandoning platforms and metrics, but rather about maturing
them. The algorithm records and makes visible, and the manager "packages" the contribution into
meaning, trust, and development. In such an architecture, recognition once again becomes an
intangible incentive—not because it's "not digital," but because it can't be reduced to digital.

Digital transformation has radically increased the role of reputation in organizations. While in
the traditional model, professional status was built gradually—through seniority, expertise,
management trust, and informal recognition—in the digital environment, it is increasingly expressed
through measurable indicators: ratings, public KPIs, performance dashboards, and digital
achievement profiles.

Reputation becomes visible, comparable, and quickly updated. On the one hand, this enhances
transparency and fairness. On the other, it creates a new dependency: motivation begins to rely less
on the meaning of work than on position in the digital hierarchy.

These conditions necessitate a management model capable of maintaining a balance between
beneficial transparency and the risk of reputational damage. This model can be described as a
reputational resilience model.

The digital environment enhances the effect of comparability. Every result can be displayed,
ranked, and made public. This results in three characteristic biases: Goal shift: the employee begins
to focus on the metric rather than the substantive result. Behavioral bias: actions that are “highly
visible to the system” are strengthened, while those that are more difficult to measure are weakened.
Shift in motivation: intrinsic interest is gradually replaced by the desire to maintain or improve a
digital position. A phenomenon of window dressing emerges—activities are designed to fit an
evaluation algorithm rather than the strategic value of the work. In the short term, this may improve
performance. In the long term, it reduces the depth of engagement and the quality of decisions.

Principles of Reputational Sustainability. The reputational sustainability model is built on four
principles: 1. Limited publicity. Not all indicators should be public and comparable. Excessive
openness increases social comparison and competition for ratings. It is advisable to keep team results
and strategic achievements public, while individual indicators are used primarily for management
purposes. 2. Contextualizing ratings. Any digital reputation must be accompanied by context.
Algorithms do not always reflect the complexity of tasks, non-standard conditions, crises, or invisible
contributions. Managerial interpretation reduces the risk of mechanical comparison and a sense of
unfairness. 3. Multifactorial assessment. Reputation shouldn't be built on a single type of metric. A
sustainable model takes into account: result (what was achieved), process (how it was achieved),
contribution to the team, development of competencies, adherence to values. This reduces the risk of
narrow optimization of behavior. 4. Separate status from scores. Numerical scores and ratings are a
feedback tool. Status and trust are a management decision. When status is entirely dependent on a
numerical position, motivation becomes fragile. In a sustainable model, key decisions (role,
delegation, project participation) are made based on a comprehensive assessment, not solely on
numerical metrics.
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Digital reputation can be a powerful motivator. It enhances the feeling of visible contribution,
a fair distribution of opportunities, and transparency in career decisions. However, without
managerial constraints, it becomes a source of constant comparison and anxiety.

Reputational sustainability implies that digital visibility: supports development rather than
competitive anxiety; enhances team synergy rather than individual isolation; serves as a guideline for
growth, not as an instrument of pressure. In this logic, the digital rating becomes an indicator of
progress, rather than a definition of individual value.

To implement the reputational sustainability model, it is advisable to: use combined assessment
profiles (outcome + behavioral aspects + contribution to culture); limit the frequency of updating
public ratings, reducing the effect of constant comparison; implement regular management sessions
on contextual interpretation of indicators; Strengthen team-based forms of recognition so that
reputation is not reduced to an individual race. Of particular importance is training managers in
working with digital reputation: the ability to explain metrics, correct distortions, and return the focus
to professional meaning.

In the context of digitalization, reputation is becoming a structural element of non-material
motivation. However, excessive algorithmization of this motivation can transform motivation from
an intrinsic desire for professional development to a dependence on one's position in the digital
hierarchy.

reputational sustainability model offers a balance: Algorithms provide transparency,
governance provides fairness and meaning. It is this combination that allows us to maintain a healthy
motivational dynamic, in which digital visibility enhances an employee's professional agency rather
than replacing it with a race for ratings.

In a digital environment, autonomy ceases to be a lack of control. Control is built into the
system. Therefore, the task of management is not to eliminate it, but to preserve the employee's sense
of agency [4]. The model of internal autonomy assumes three principles. The first is transparency of
the rules. If the algorithms for assessing and distributing tasks are clear, employees perceive the
system as fair, not arbitrary. The second is the zone of controlled choice. Even in a regimented
environment, employees should have the space to make independent decisions: choosing the method
for completing a task, participating in projects, and creating an individual development plan. Third,
prioritizing meaning over metrics. Metrics remain a tool, not a goal. Leaders systematically return
their focus to meaningful results, not to the numerical reflection of activities. Maintaining internal
autonomy is becoming a strategic factor in sustainable motivation. In a world where algorithms can
measure almost everything, it's especially important to leave room for professional initiative and
personal responsibility (Table 3).

Table 3 - Management models of non-material motivation in the context of digital
transformation
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The analysis revealed that digital transformation does not eliminate non-material motivation,
but significantly alters its architecture. Classic mechanisms—recognition, status, autonomy, and
participation in decision-making—remain significant, but their form and mode of influence are
transformed by the algorithmic environment.

The hypothesis about the redistribution of non-material motivation structures in the context of
digitalization has been confirmed. Digital infrastructure enhances transparency, accelerates feedback,
and enables the personalization of management decisions. However, it also creates the risk of
devaluing symbolic incentives, standardizing recognition, and shifting motivational focus toward
digital reputation.

The main change is that non-material motivation becomes partially measurable. This increases
its manageability, but simultaneously calls into question its intrinsic nature. If recognition is reduced
to a digital value and autonomy is limited to an algorithm, the motivational effect weakens. In a digital
environment, the number of tools is not as important as their meaningful integration into management
logic.

Practical recommendations for HR departments and senior management boil down to the need
to transition from mechanical digitalization to a hybrid management model. Algorithms should ensure
transparency and data, but not replace human interpretation. Digital recognition should be
accompanied by meaningful feedback, personalization should take into account professional
meaning, and metrics should not replace the real value of work.

The study's findings indicate that the sustainability of non-material motivation in the digital age
depends on a balance between technological rationality and the preservation of employee autonomy.
Excessive digitalization can lead to the formalization of motivational mechanisms, while the
conscious design of management models can enhance employee engagement and strategic
sustainability [4,11,10,12].

Future research opportunities lie in empirically validating the proposed models across various
industries, as well as analyzing the long-term impact of algorithmic management on professional
identity values. Ultimately, the question is broader: can a digital organization preserve the human
dimension of work without losing control and efficiency?
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Abstract: A change in ownership in a large organization is traditionally viewed as an
opportunity for accelerated modernization, a reassessment of management priorities, and increased
control over financial and operational flows. However, in the context of established business
processes, such transformations can be accompanied not only by an update of the management
architecture but also by the emergence of institutional turbulence. This article analyzes the risks
arising from an aggressive management change model. The focus is on the relationship between the
demonstrative change of management structure, the redistribution of authority, and the potential loss
of operational stability in certain areas. It is hypothesized that an unjustified focus on replacing the
management layer without first assessing the distribution of competencies can lead to latent
destabilization: increased transaction costs, a slowdown in management cycles, a breakdown in
horizontal ties, and a gradual weakening of production coordination.

Based on systemic and institutional approaches, an analytical model for assessing the
vulnerability of organizational units during control transitions is developed. The findings allow us to
clarify the conditions under which transformation strengthens an enterprise's strategic position and
identify the limits of management intervention beyond which modernization begins to generate risks
of structural weakening. This article aims to develop a balanced approach to institutional transition,
combining strategic renewal with maintaining operational resilience.

Key words: change of ownership; institutional turbulence; management rotation,
organizational sustainability; operational fragility, organizational memory; critical competencies;
latent destabilization, management transformation; risks of institutional transition.

In a context of global competition and increasing investment mobility, ownership changes have
become a common stage in the life cycle of large enterprises. The entry of a new investor is typically
accompanied by expectations of accelerated development, increased efficiency, and strengthened
management control. However, in organizations with established business processes and a complex
system of internal relationships, such changes can affect not only the strategic vector but also the
underlying institutional mechanisms of operation.

Experience shows that following a change in control, there is often a large-scale turnover of
management personnel, a redefinition of areas of responsibility, and a strengthening of the vertical
decision-making structure. Formally, such measures are aimed at increasing transparency and
controllability. However, in large systems, where a significant portion of coordination is based on
accumulated experience, informal connections, and distributed expertise, abrupt intervention in the
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personnel architecture can create additional risks. Areas where critical competencies are concentrated
in a limited number of specialists are particularly vulnerable [1,2].

The problem lies not in the transformation itself, but in its pace and implementation methods.
Without a preliminary assessment of the distribution of competencies and the operational coherence
of departments, management decisions can lead to latent destabilization: increased internal
coordination costs, decreased response time to production deviations, a breakdown in horizontal
communication, and a gradual weakening of the stability of individual areas.

Despite the existence of research on corporate governance and post-investment integration, the
mechanisms for maintaining institutional resilience during radical management turnover remain
underexplored. Insufficient attention has also been paid to the phenomenon of organizational memory
as a distributed resource that ensures stability in the face of external change.

A large enterprise cannot be described solely through a formal hierarchy or a set of regulations.
It is a complex adaptive system in which stability is ensured not only by regulatory procedures but
also by the density of internal connections, the accumulated experience of interaction, and the
distributed competence of employees. In such systems, the outcome of activities is determined not by
the sum of individual management decisions, but by the quality of coordination between elements
[3.4].

Complex organizational structures are characterized by a high degree of interdependence
between departments. Production, financial, logistics, and HR processes form a network in which
changes in one node can trigger cascading effects in adjacent areas. At the same time, many
relationships are informal: they are based on experience working together, trust, familiarity with the
specifics of counterparties, and an understanding of internal procedures. These elements are not
always reflected in official documents, but they play a significant role in ensuring operational
resilience.

In the context of a change in ownership, a new management team, seeking to improve
transparency and controllability, may assume the linear nature of the organizational system: if the
management framework is changed, the structure will continue to function according to the same
algorithms. However, in complex adaptive systems, such an approach has limitations. Management
intervention, especially in the form of radical leadership rotation and redistribution of authority, can
disrupt existing coordination mechanisms faster than a new stable configuration can be created.

The systemic effect manifests itself in the fact that formal controllability may temporarily
increase, while actual operational coherence decreases. Strengthening control, centralizing decisions,
and revising procedures do not guarantee the preservation of functional integrity if, in parallel,
network connections between key process participants weaken [5,6].

The limits of management intervention are determined not only by the legal authority of the
owner but also by the structural density of the system. The higher the concentration of unique
competencies and the lower the level of duplication, the more sensitive the organization is to abrupt
personnel changes. Ignoring this characteristic increases, the likelihood of institutional turbulence—
a condition in which a formally stable structure begins to show signs of internal disorganization [7-
9].

One of the key elements of the resilience of a large enterprise is organizational memory. In
management practice, this phenomenon is often reduced to regulations, databases, and formalized
procedures. However, in reality, organizational memory is much broader and includes a collection of
accumulated knowledge, informal interaction algorithms, experience in overcoming crisis situations,
and hidden coordination mechanisms that ensure process continuity.

Organizational memory is distributed. It is not concentrated in a single structural unit and is not
limited to corporate documentation. A significant portion of it is embedded in the professional
experience of employees, in stable horizontal connections between units, and in an understanding of
the context of decisions. In large enterprises, it is precisely these elements that ensure prompt
responses to deviations, reduce approval times, and lower transaction costs [6,10,11].
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With ownership changes and subsequent management rotation, there's a risk of partial loss of
this memory. Managerial changes and pressure on key employees can lead to a breakdown in
knowledge transfer channels and the disruption of informal coordination mechanisms. Processes
formally continue to function, but their effectiveness gradually declines due to an increase in
clarifying approvals, a growing number of errors, and longer decision-making cycles.

Organizational memory is particularly important in areas of high technological or procedural
complexity, where practical experience plays no less a role than regulatory guidelines. The loss of
critical competencies in such areas can create a disproportion between the formal management
structure and the system's actual ability to maintain a given level of operational stability.

It should be emphasized that the transformation of a management model is not, in itself,
destructive. Risk arises when changes are implemented without a prior assessment of the distribution
of competencies and the degree of duplication. In the absence of mechanisms for the systematic
transfer of knowledge and the institutionalization of experience, an enterprise becomes more
vulnerable to personnel fluctuations [3].

Organizational memory is not a subsidiary resource, but a strategic one. During periods of
control transition, its preservation and structured transfer become key conditions for maintaining
operational stability and preventing latent destabilization of individual areas of activity.

A change of ownership in a large organization is not only a legal or financial act, but also an
institutional event capable of altering the internal governance architecture. In economic theory, the
transfer of control is viewed through the prism of the redistribution of property rights and the
strengthening of agency control mechanisms. However, at the operational level of the enterprise, this
process often takes on the character of an institutional shock—a sharp disruption of the established
system of norms, roles, and coordination mechanisms [ 12,13].

Capital logic is focused on accelerating results, increasing transparency, reducing costs, and
enhancing controllability. A new investor seeks to minimize information asymmetry, strengthen the
chain of command, and demonstrate strategic control over the asset. These actions are rational within
the framework of the investment behavior model. However, the enterprise's operating system operates
according to a different logic—the logic of process continuity, accumulated expertise, and distributed
responsibility [13,15].

Conflict arises at the intersection of these two logics. Radical management rotation can be seen
as a tool for renewal, but it simultaneously affects stable elements of the organizational structure,
including informal channels of coordination and professional networks. Without a gradual integration
of new management practices and without taking into account the density of internal connections, the
system may experience a temporary loss of coherence.

Institutional shock does not manifest itself immediately. Initially, the enterprise is able to
maintain external stability, as formal processes continue to function. However, signs of stress
gradually accumulate within the system: decision approval times increase, dependence on a limited
number of specialists increases, and uncertainty in the distribution of responsibility increases. These
effects form the basis for latent destabilization.

A change in ownership triggers a structural restructuring, in which the key risk factor is the
misalignment between the pace of management transformation and the adaptive capacity of the
operating system. Understanding this contradiction allows us to analyze the mechanisms of
institutional turbulence and develop tools for assessing the enterprise's operational vulnerability
during the transition of control.

During a change of ownership, one of the most common management decisions is rotation or
dismissal of part of the management team. From an investment perspective, this step is aimed at
establishing a new accountability system, eliminating potential loyalty conflicts, and accelerating the
implementation of the updated strategy. In some cases, such measures actually contribute to the restart
of processes and the reduction of managerial inertia.

However, in a large enterprise with a stable operational configuration, rotation and dismissal of
executives take on a more complex meaning. The management layer performs not only a control
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function but also a coordination function—it connects strategic decisions with daily practice, acting
as a mediator between formal regulations and real production situations. Massive or accelerated
replacement of these links can lead to the breakdown of stable communication chains.

A distinction should be made between planned rotation and forced dismissal. Rotation, which
involves a gradual transfer of functions and the maintenance of institutional continuity, reduces the
likelihood of destabilization. Conversely, the sudden dismissal of managers without a knowledge
transfer mechanism increases uncertainty and increases the burden on related departments.
Particularly sensitive areas are those where the manager simultaneously holds unique information
about the specifics of processes, contractors, or internal risks.

An additional risk factor arises when personnel decisions are accompanied by increased
pressure on key mid-level specialists. If the management structure changes simultaneously at several
levels, the system loses the "points of support" that once ensured operational continuity. Under such
conditions, an institutional vacuum develops: formal positions are filled, but actual coordination
capacity is temporarily weakened.

It's important to emphasize that rotation or dismissal in and of themselves are not destructive
actions. The risk stems from the scale, speed, and lack of prior assessment of the organization's
structural density. Without assessing the degree of competence concentration and the level of
duplication, personnel decisions can trigger latent destabilization, the consequences of which
manifest with a time lag and are often interpreted as operational failures rather than the result of
management intervention [7,8].

Analyzing management rotation and dismissal requires a systematic approach that takes into
account the networked nature of the enterprise and the distributed nature of organizational memory.
Only by maintaining a balance between renewal and continuity can the risks of institutional
turbulence during transformation be minimized.

Within the structure of a large enterprise, there are positions that function as critical nodes—
elements through which a significant portion of coordination, information, and management flows
pass. Such nodes may occupy both formally high and middle levels of the hierarchy. Their importance
is determined not by title, but by the degree of network connectivity and the concentration of unique
competencies [4,8,9].

During a change of ownership, these positions often come under increased scrutiny. Rotation,
redistribution of authority, status reduction, or dismissal are seen as ways to strengthen control and
accelerate managerial renewal. However, in the network logic of an organization, impacting a critical
node has a disproportionately high impact compared to changes in peripheral elements.

When a critical node is under pressure, several interrelated processes arise. First, the density of
horizontal connections is disrupted, as a significant portion of informal coordination was tied to a
specific specialist. Second, the speed of decision-making in non-standard situations, which required
accumulated context, is reduced. Third, the burden on adjacent units, forced to compensate for the
resulting gap, increases.

Rotation within the system can mitigate the impact if accompanied by a gradual transfer of
knowledge and maintaining access to expertise. However, forced dismissals without a mechanism for
institutional succession increases the likelihood of cascading failures. The network nature of the
organization means that the loss of one node can alter the workload balance in adjacent areas, creating
a chain reaction.

A particularly dangerous situation arises when pressure is exerted simultaneously on several
interconnected nodes. In this case, it's not just a single function that is disrupted, but the entire
coordination system. Formally, the structure remains fully staffed, but its ability to maintain the
previous level of coordination is reduced. Latent disorganization arises, which in the early stages may
be unnoticed by senior management.

The pressure, rotation, or dismissal of critical system nodes should be considered a strategic
intervention in the enterprise's network architecture. Without prior assessment of the degree of
coupling and concentration of competencies, such decisions can trigger structural turbulence, the
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consequences of which are manifested in decreased operational resilience and increased systemic
risks.

The main risk during a change of ownership and a large-scale management restructuring is not
so much immediate disruptions as a gradual, subtle weakening of the system [3]. This isn't an open
crisis, where everything collapses at once. On the contrary, the company continues to function on the
surface: positions are filled, decisions are made, and performance indicators are formally maintained.
However, the internal strength of the structure begins to decline. This process can be divided into
several stages.

The first phase is the illusion of stability. After rotation or dismissal of some management, the
company appears to be under control. New faces have been appointed, oversight has been
strengthened, and goals have been defined. A sense of order and discipline is created. However, some
of the connecting functions previously provided by key employees are already beginning to weaken.
The second phase is the accumulation of minor glitches. Small deviations gradually appear: approvals
take longer, the number of clarifications increases, and the workload on the remaining experienced
specialists increases. This is usually explained as a "transition period" and is not directly linked to
personnel decisions. The third phase is the weakening of horizontal connections. When changes affect
several interrelated positions, informal working relationships begin to break down. Processes become
more formal but less flexible. Reactions to non-standard situations slow down, and the workload at
the upper management level increases. The fourth phase is the departure of second-level employees.
Growing uncertainty and pressure can lead to the departure of specialists who previously kept the
system from collapsing. This increases vulnerability: problems no longer affect individual functions,
but entire areas. The fifth phase is the crisis of direction. At this stage, a decline in efficiency becomes
noticeable: costs rise, projects are implemented more slowly, and the likelihood of errors increases.
Formally, the crisis appears to be a problem of ongoing management, although its roots lie much
earlier—at the personnel decision stage.

The key feature of this process is the time lag between the decision to terminate or rotate and
its consequences. This makes it difficult to immediately see the cause-and-effect relationship and
correctly diagnose the source of the problem.

Therefore, when analyzing management transformations, it's important to consider that the
weakening of the system occurs gradually. Understanding this logic allows us not only to react to the
crisis, but also to proactively assess risks and calculate the consequences of personnel decisions
before they are implemented. In management, as in engineering, destruction rarely begins with a loud
bang. More often, it begins with a barely noticeable crack. And the ability to spot this crack is a key
skill of mature leadership.

The transition to an analytical assessment of institutional turbulence risks requires clarification
of one key parameter: the concentration of critical competencies within the organization. In large
enterprises, competencies are unevenly distributed: some knowledge and management skills are
duplicated, while others are concentrated in a limited number of employees. It is this concentration
that determines the system's sensitivity to rotation or dismissal of individual positions.

A critical competency is a set of knowledge, skills, and contextual experience without which
the performance of a specific task becomes difficult or significantly slows. Unlike formalized
functions, such competencies often include an understanding of internal dependencies, historically
established agreements, and the specifics of interactions with external partners. Their value is
revealed in non-standard situations when formal regulations prove insufficient [8-11].

High concentration of competence means that a significant portion of management or
technological information is assigned to a specific employee or a narrow group of specialists. Under
such conditions, rotation or dismissal creates not just a personnel vacuum but also a disruption of the
information flow. Even with formal documentation, reproducing the full scope of practical experience
requires time and additional resources.

To assess vulnerability, it's important to consider three parameters. First, the level of uniqueness
of a competency—its rarity within the organization. Second, the employee's level of connectivity—
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the number of areas in which their knowledge is used. Third, the ability to replace—the availability
of a trained talent pool or duplicate functions. The combination of these factors determines the scale
of potential risk during personnel changes.

In the context of ownership change, analyzing the concentration of competencies takes on
strategic importance. If a management system is transformed without first mapping critical nodes, the
system becomes dependent on chance—stability is maintained only as long as the most sensitive
elements are not affected.

The concentration of critical competencies is one of the key indicators of an enterprise's
operational vulnerability. Understanding the distribution of these competencies allows for a transition
from intuitive HR policies to a sound management decision model that minimizes the risks of latent
destabilization during institutional transition.

If the concentration of competencies indicates where knowledge is concentrated, then network
connectivity demonstrates how this knowledge is integrated into the system. In large organizations,
stability is determined not only by the quality of individual specialists but also by the density of
connections between them. An enterprise functions as a network of interdependent nodes, in which
each element participates in multiple flows—information, management, and production.

Network connectivity reflects the number and intensity of work interactions between a specific
position and other departments. The higher the degree of connectivity, the more processes pass
through a given node. In such a configuration, employee rotation or dismissal has a multiplier effect:
the impact extends not only to a single direction, but to the entire interaction cycle [4].

Positions that serve as the liaison between the strategic and operational levels are particularly
sensitive. These employees ensure that management decisions are translated into action, schedules
are synchronized, resources are coordinated, and interfunctional conflicts are resolved. While their
duties may be formally described in their job descriptions, their actual role is determined by the
density of their connections.

For an analytical assessment of network connectivity, it is advisable to take into account the
following parameters: the number of areas in which the employee is involved simultaneously; the
degree of dependence of related processes on its decisions; frequency of interactions with other key
nodes;
availability of alternative coordination channels.

High structural density without duplication creates a high-risk zone. In the event of rotation or
dismissal of such a unit, the workload is redistributed, which can lead to overload of adjacent units.
Initially, this results in increased response times; later, it results in increased system costs.

Network logic also explains why the effects of personnel decisions manifest with a time lag.
The disruption of a single node does not cause an immediate crisis, as the system has a certain degree
of adaptability. However, when several interconnected positions are simultaneously impacted, stress
accumulates, reducing overall operational resilience.

Network connectivity analysis complements the assessment of competence concentration and
provides a more accurate picture of an enterprise's structural vulnerability. In the event of a change
in ownership, this approach makes it possible to identify sensitive elements before rotation or
dismissal, thereby minimizing the risk of latent destabilization.

In management practice, the risk of losing a key employee is rarely determined by a single
parameter. Highly unique competence is not critical if knowledge is distributed and enshrined in
procedures. Strong network centrality is not dangerous if decentralized coordination loops are
present. Even weak formalization is not destructive if there are trained successors and a stable team
environment. Operational vulnerability arises not from individual characteristics, but from their
intersection. It is the combination of factors that creates a point of systemic dependence.

For this reason, the assessment must be holistic and reduce the multidimensional dependence
on a specific employee to a single indicator suitable for making decisions about the pace and format
of rotation. This indicator is the Index of Operational Vulnerability (IOU) [10,11,16,17].

In basic logic, it is expressed as the ratio of dependence factors to stability factors:
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IOU = (Cc * Ns * D k)/ R f. Where Cc is the concentration coefficient of critical competence;
Ns is the network connectivity coefficient (degree of centrality in coordination flows); D k —
coefficient of substitution deficit; R f — coefficient of formalization and reproducibility of processes.

Conceptually, the formula reflects a simple management principle: the higher the concentration
of knowledge, the greater the role of a node in coordination, and the greater the difficulty of replacing
it, the greater the system's dependence on a specific individual; the higher the level of formalization,
the lower this dependence. However, a multiplicative model without weights and adjustments is
excessively sensitive to extreme values and does not scale well across industries.

Therefore, the practice-oriented version of the index is based on a weighted design:

IOU=(W*Cet+Wn*Ns+Wa*Dx) *(1-Wr*Ry) *Kp, where We, W, Wq— weights of dependence
factors (their sum is close to 1); W;— the weight of formalization as a compensating factor; K , is
the external pressure coefficient, which takes into account the probability of departure, management
turbulence, or the intensity of personnel changes.

This model addresses several methodological challenges. First, it eliminates the "explosion"
effect of the index when formalization is low. Second, it allows for the weighting of factors to be
calibrated based on the specifics of the industry: in R&D and IT, the weighting of knowledge
concentration increases; in matrix structures, the weighting of network connectivity increases; and in
conditions of labor market shortages, the weighting of substitution increases. Third, the inclusion of
a pressure coefficient reflects the reality of a transformational period, when risk is determined not
only by the structure of competencies but also by the likelihood of their loss.

operationalized on a 0-1 scale based on objective criteria. Competency concentration is
determined by the degree of knowledge distribution within a function and the actual irreplaceability
coefficient, which reflects the minimum number of employees whose simultaneous loss would lead
to a significant reduction in controllability or process shutdown. Network connectivity is recorded
through a process map and cross-functional interaction loops. Replacement gap is calculated based
on the actual time it takes to restore controllability when an employee is replaced. Process
formalization is measured by the proportion of regulated, standardized, and digitally recorded
operations.

The resulting index typically ranges from 0 to 1.5 and allows for the establishment of
management thresholds. Low values allow for rapid turnover without significant risks. Medium
values require a phased knowledge transfer and concurrent successor training. High values indicate
the need for preliminary institutionalization of competencies before personnel changes.

Thus, the Operational Vulnerability Index transforms the intuitive concept of a "key person"
into a measurable managerial category. It shifts the dependence on individuals from subjective
assessments to quantitative analysis, enabling decision-making based on a structural assessment of
the organizational resilience rather than a reactive approach.

After developing an operational vulnerability model, the next logical step is to develop a
preliminary diagnostic procedure. Experience shows that management rotation or dismissal during
ownership changes is often carried out at an accelerated pace. However, it is precisely the speed of
transformation without structural analysis that increases the likelihood of latent destabilization
[7,10,15].

Institutional resilience assessments should precede large-scale personnel decisions. Their
purpose is to identify critical nodes, assess the density of network connections, and determine the
degree of competence concentration in each area. Unlike a classic audit, this is not about verifying
compliance with regulations, but about mapping the actual architecture of interactions.

The first stage of the diagnostic involves identifying key areas that ensure the company's
strategic and operational stability. For each area, the following are analyzed: level of dependence on
specific specialists; degree of duplication of functions; availability of documented procedures;
density of interdepartmental connections.

The second stage involves assessing the indicators included in the operational vulnerability
index. This allows us to create a risk map—a distribution of departments based on their sensitivity to
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staff rotation or dismissal. This map identifies not only the most vulnerable areas but also those areas
where transformation can be implemented without significant consequences.

The third stage involves analyzing institutional continuity. The system's readiness for
knowledge transfer is assessed, including the presence of a talent pool, mentoring programs, the
degree of process formalization, and the digitalization of management information. The higher the
level of knowledge institutionalization, the lower the risk of operational resilience being disrupted by
personnel changes. The key conclusion is that diagnostics are not aimed at maintaining the status quo.
Their function is to ensure manageability of transformation. With an analytical framework, the owner
gains the ability to differentiate personnel decisions: in some areas, rapid rotation is possible, while
in others, gradual integration or temporary retention of key components is required. Institutional
resilience diagnostics become a tool for reducing uncertainty during a change of control. It transforms
the transformation from an intuitive management intervention into a systemic and predictable
process, minimizing the risk of latent destabilization of the enterprise.

After conducting an institutional stability assessment, the key step is the integration of the new
management team. During a change of ownership, the nature of the new team's implementation
determines whether the transformation will become a source of strength or a factor of hidden
destabilization.

Experience shows that the greatest risks arise when several interconnected management
positions are replaced simultaneously without maintaining institutional continuity. Under such
conditions, the system loses not only specific leaders but also the connecting elements between
strategy and operations. Therefore, managed integration presupposes not a refusal to implement
changes, but rather their phased implementation.

The first principle is parallelism of circuits. During the transition period, it is advisable to retain
some existing management nodes as context carriers and operating memory. This allows new
management to gain access to the actual process architecture before making radical decisions.

The second principle is gradual rotation. Personnel changes must take into account the
operational vulnerability index. In areas with a high concentration of competencies and dense network
connectivity, replacements should be accompanied by knowledge transfer, duplication of functions,
and temporary distribution of responsibilities. In less sensitive areas, a more rapid transformation is
permissible.

The third principle is the controlled reduction of uncertainty. Increased pressure that
accompanies rotation or dismissal can lead to secondary staff migration and a decline in initiative.
During the transition period, it is important to ensure predictability of management signals and clarity
of performance evaluation criteria. This reduces the risk of demotivation and maintains the
adaptability of the system.

The fourth principle is the institutionalization of knowledge. Regardless of personnel decisions,
the company must minimize reliance on personalized competencies. Formalizing key procedures,
digitalizing management information, and developing a talent pool reduce the likelihood of systemic
disruption during future changes.

The managed integration of a new management structure represents a balance between strategic
renewal and maintaining operational stability. A change in ownership can become a development
impetus if the transformation is based on an analytical assessment of structural density and is
implemented with due regard for the network nature of the organization. Otherwise, the risk of latent
destabilization increases significantly, with the consequences becoming apparent only after the
formal rotation phase has concluded [1-4].

To ensure manageability of the transformation during a change of ownership, it is advisable to
formalize a sequence of actions aimed at reducing the risk of latent destabilization. Such an
institutional stabilization protocol does not limit the investor's strategic freedom, but rather
establishes a framework within which personnel decisions are made, taking into account the
company's structural stability [1,3].
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Step 1. Mapping critical nodes. Based on an analysis of competency concentration and network
connectivity, a list of positions with a high operational vulnerability index is compiled. The degree
of dependence of areas on specific employees is determined, and potential gaps in the event of rotation
or dismissal are identified.

Stage 2. Evaluation of transformation scenarios. For each sensitive position, alternative options
are considered: retention during a transitional period, phased rotation, replacement with preliminary
transfer of functions, or accelerated dismissal if there is sufficient overlap. Scenario analysis allows
us to assess the likely consequences of each decision.

Stage 3. Knowledge transfer mechanisms. Before implementing personnel changes, a structured
context transfer is organized: documenting key processes, forming temporary joint working groups,
mentoring, and parallel performance of functions. This reduces dependence on individual experience.

Step 4. Control of secondary effects. Following rotation or dismissal, coordination indicators
are monitored: approval deadlines, frequency of adjustments, level of interfunctional conflicts, and
second-level staff turnover. An increase in these indicators may signal the onset of latent
destabilization.

Step 5. Corrective measures. When signs of systemic weakening are identified, compensatory
mechanisms are introduced: redistribution of the workload, temporary restoration of the advisory role
of former employees, and strengthening of horizontal coordination.

The institutional stabilization protocol is based on the principle of managed continuity. Its goal
is not to preserve the existing structure at any cost, but to ensure predictability of the transformation.
By adhering to the algorithm, the enterprise gains the opportunity to update its management structure
without disrupting its operational integrity.

Rotation and dismissal during a change of ownership can become tools for strategic
strengthening if accompanied by an analytical vulnerability assessment and systematic efforts to
maintain coordination links. The absence of such a protocol increases the likelihood that the
transformation will move from the modernization stage to a phase of institutional turbulence.

Transformation almost always begins with a demonstration of control. The new team
strengthens the chain of command, restructures the structure, updates regulations, introduces more
frequent reporting, and centralizes decision-making. Externally, this appears as "restoring order."
Discipline indicators improve, reporting becomes regular, and communication is formalized. The
effect of visual controllability arises.

However, formal control and actual manageability are different categories. Formal control
establishes a chain of command. Actual manageability is determined by the speed of approval, the
quality of decisions, and the system's ability to adapt to non-standard situations.

In the context of enterprises with a high concentration of competencies (where key employees
have critical context, technical connections, and informal channels of coordination), a sharp increase
in formal control can trigger the opposite effect: loss of horizontal coordination; lengthening of the
management cycle; decreased quality of decisions due to lack of context; Overload of the upper
management level.

This results in a management paradox: control is strengthened, but the system's coordination
capacity is reduced. From a complex systems theory perspective, a densely networked enterprise is
not a hierarchical machine, but an adaptive structure with multiple interconnected nodes. Increasing
pressure on key nodes (through rotation or dismissal) can reduce the overall system capacity even
while maintaining the formal structure.

This is especially critical during a change of ownership, when the following occurs in parallel:
revision of strategic priorities; change in budget flows; re-design of investment decisions;
redistribution of responsibility. If at this point there is an aggressive rotation of management or the
dismissal of key employees without a gradual transfer of knowledge, the system loses some of its
operational memory. Formally, the regulations remain, but practical coherence weakens.

The phenomenon of “regulated inefficiency” arises: processes formally exist, but the actual
speed and accuracy of execution decrease. On the strategic horizon, this manifests itself not as an
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instantaneous crisis, but as a gradual accumulation: project delays; increased budget adjustments;
decreased forecasting accuracy; an increase in the number of management conflicts. Thus, the illusion
of controllability is formed through the apparent strengthening of control, while the real stability of
the enterprise is determined by maintaining a balance between the formal structure and informal
coordination.

In the context of ownership change, it makes strategic sense to view control not as a tool of
pressure, but as a synchronization mechanism. Control that is not integrated into the enterprise's
institutional logic creates accountability discipline, but does not create stability.

This is why aggressive transformation requires preliminary diagnosis: density of informal
connections; concentration of competencies; the degree of dependence of directions on specific
management units; level of operational autonomy of units. Without such diagnostics, strengthening
formal control can become a factor in the hidden slowdown of the system. And in strategic
management, a slowdown always means a decrease in competitiveness, even if the reporting looks
perfect.

Aggressive transformation rarely destroys an enterprise instantly. More often, it triggers a
gradual decline in the asset's strategic value. This is not an operational failure, but a structural
erosion—slow, difficult to diagnose, but systemic.

During an ownership change, a company's value is shaped not only by its material resources,
but also by its configuration of competencies, internal relationships, accumulated decision-making
context, counterparty trust, and management reputation. These elements are not directly reflected in
financial statements, yet they ensure stable cash flow.

Aggressive turnover and dismissal of management and key personnel leads to a decline in the
quality of intangible capital. Unlike physical wear and tear of equipment, this depreciation is not
formally recorded. It manifests itself through: decrease in the accuracy of strategic forecasts;
deterioration of negotiating positions with counterparties; increasing uncertainty in investment
decisions; weakening of internal self-organization mechanisms. The peculiarity of this process is that
financial indicators can remain stable over the short term. Contracts continue to be fulfilled, operating
budgets are met, and reporting demonstrates formal stability. However, the company's ability to create
new value gradually declines. This can be defined as the effect of invisible depreciation of
management capital [8,9]. From a strategic perspective, this is reflected in three directions: decreased
adaptability; weakening of innovative potential; increasing strategic vulnerability.

It's important to emphasize: the risk arises not from the mere fact of management change, but
from the asynchronous pace of renewal and the system's ability to replicate knowledge. If the rate of
layoffs exceeds the rate of institutional adaptation, a gap develops between the structure and actual
competence.

At the corporate finance level, this is reflected in a gradual decline in company valuation
multiples. Investors may not immediately see a decline in EBITDA, but the market begins to price in
the company's higher risk profile. The cost of borrowed capital increases, attracting partners becomes
more difficult, and the strategic planning horizon shrinks.

Thus, the economic consequences of aggressive transformation manifest themselves not so
much in direct costs as in a reduction in the asset's strategic premium. The company continues to
operate, but its ability to create long-term added value is reduced.

In the context of a change of ownership, the key question becomes: is the transformation an
investment enhancement of the asset or a process of its accelerated institutional depreciation? The
answer depends on the depth of the preliminary diagnosis, the sequence of personnel decisions and
the availability of mechanisms for the reproduction of management capital. It is precisely in this
distinction that the line between strategic renewal and strategic weakening lies.

Aggressive management transformation affects not only the company's structure but also the
nature of the unspoken psychological contract between the organization and its employees. Under a
change of ownership, employees evaluate signals more than strategy: who is leaving, how decisions
are made, and how rotation or dismissal is handled.

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



3KOHOMUWYECKHE HAYKHU

2024 -5.99

Every personnel decision during a period of turbulence becomes an indicator of management
philosophy. If transformation is accompanied by high pressure, unpredictable decisions, and a lack
of transparent criteria, a reputational gap develops within the organization. Employees begin to
perceive the enterprise as an environment with an increased risk of personal instability. This changes
behavior [6,11]. The following effects arise: reduction of long-term involvement and orientation
towards strategic results; transition to a short-term adaptation model (“work until the first signal);
decreased initiative due to fear of personal vulnerability; growth of latent search for alternative
possibilities. This doesn't manifest itself as an immediate churn. More often, a cautious attitude
develops. The system becomes less proactive, more formalized, and less inclined to accept
responsibility.

Externally, a similar signal is detected by the labor market. In professional communities,
information about sudden turnover or dismissals of key specialists spreads quickly. This creates a
reputational profile for the company as an employer with a high level of management turbulence.

For companies operating in a skills-deficit environment, this is of strategic importance.
Qualified specialists choose environments with predictable rules of the game. Given alternatives, they
avoid companies with high talent volatility.

Furthermore, the departure of managers and key employees is accompanied by a transfer of
social capital to the external environment. This involves not only knowledge but also networks:
contacts with suppliers, contractors, and industry experts. As a result, the company may face a
weakened bargaining position and a loss of informal leverage.

Strategically, this means the following: aggressive transformation changes the structure of trust
within and outside the organization. If transparent communication mechanisms, rotation criteria, and
a managed transfer of authority are not established, a persistent reputational footprint develops.
Restoring it requires significantly more resources than maintaining trust during the transformation
phase. Thus, personnel decisions during a change of ownership become not only a tool for strategic
adjustment, but also a factor in shaping the company's long-term brand—both internally and in the
marketplace. It is at this point that aggressive rotation or dismissal of management can transform
from a tactical management move into a strategic reputational risk.

Any change of ownership presupposes adjustments to the management structure. However, the
key question is not the fact of rotation or dismissal itself, but the scale and pace of change relative to
the stability of the system. A strategic error occurs when transformation is viewed as a linear
replacement of management units, whereas the enterprise is a complex interconnected structure [1-
3,18].

The transformation limit is determined by the ability of the system to retain three basic
properties: functional continuity; institutional memory; Strategic adaptability. If personnel decisions
undermine even one of these properties, the transformation exceeds the limits of strategic feasibility.
In practical terms, this means the need for a preliminary assessment: concentration of competencies
in specific management units; the degree of formalization of key processes; the level of dependence
of directions on personal leadership; the availability of a trained personnel reserve; the readiness of
the new management team to assume operational responsibility.

The pace of change is particularly important. Even structurally justified rotation can become
destabilizing if it occurs faster than institutional adaptation. The system doesn't have time to
redistribute functions and build new connections. Consequently, the strategic feasibility of
transformation is determined not by the scale of renewal, but by the synchronization of three
processes: personnel renewal; knowledge transfer; stabilization of management communications. The
absence of such synchronization increases the likelihood of latent destabilization even in the presence
of a formally correct organizational structure. Thus, transformation boundaries are not a constraint
for investors, but a risk management tool. A rational change model entails the phased integration of
a new management structure, the preservation of critical competencies, and a managed transfer of
responsibility. It is the balance between renewal and sustainability that determines whether a
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transformation will become a strategic asset enhancement or a source of hidden systemic
vulnerability.

The conducted research allows us to consider a change of ownership not only as a legal and
financial act, but also as a profound institutional transition affecting the management architecture,
distribution of competencies, and internal coordination of a large enterprise. In the context of
established business processes, the transformation of the management framework takes on a systemic
nature and requires consideration of the network nature of the organization [12,14].

Analysis has shown that rotation and dismissal of management, as well as pressure on key
employees, are not destructive in themselves. Their effectiveness is determined by the scale, speed,
and degree of analytical preparation of decisions. Without preliminary assessment of the
concentration of critical competencies and the network connectivity of departments, the risk of latent
destabilization increases—a process of gradual weakening of the system's coordination capacity with
a time lag before negative effects manifest themselves [6].

The article argues that organizational memory, a distributed resource anchored in practical
experience and informal channels of interaction, is a key factor in resilience. The loss of critical nodes
without knowledge transfer mechanisms can lead to increased transaction costs, longer management
cycles, and decreased enterprise adaptability.

The proposed operational vulnerability assessment model and institutional stabilization
protocol form the instrumental basis for managed transformation. Their application allows for
differentiation between zones of acceptable rapid rotation and areas requiring the phased integration
of a new management framework [ 10,15].

The investor's strategic objective is not only to update the management structure but also to
maintain the operational integrity of the system. The balance between renewal and continuity
becomes the criterion for the effectiveness of institutional transition. Ignoring the organization's
network logic and the concentration of competencies increases the likelihood of structural weakening
of the asset, whereas an analytically sound approach allows for ownership changes to become a source
of sustainable development.
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Abstract: In the context of digital transformation, HR platforms have become a key
organizational infrastructure, integrating payroll, data management, performance evaluation,
analytics, and integration with other systems. This increases the speed of processes, but dramatically
increases the dependence on the stability of the digital architecture. Algorithmic errors, integration
failures, access violations, or the concentration of knowledge among a small group of specialists can
cause cascading operational failures. This article identifies systemic vulnerabilities in HR
architecture, describes technological, algorithmic, organizational, and cognitive risks, introduces the
concept of critical nodes, and proposes a structural resilience assessment model (HRRSI). The results
highlight the need to shift from process optimization to strategically ensuring the resilience of the
digital HR system as an element of the enterprise’s critical infrastructure.

Keywords: HR digitalization, HR architecture, HR platforms, systemic vulnerability,
organizational resilience, algorithmic risks, critical nodes, risk management, digital transformation
of HR management

In recent years, digital transformation has radically altered the nature of HR processes within
organizations. While the HR function was previously associated primarily with document
management, payroll, and labor relations administration, today it is integrated into the enterprise's
digital infrastructure and tightly integrated with financial, production, and analytical systems [1].
Modern HR platforms provide automated accrual calculations, employee data management,
performance monitoring, reporting, and real-time management decision support.

However, increasing digital maturity inevitably increases an organization's dependence on the
stability of its HR architecture. An error in the payroll algorithm, a failure in integration between
modules, a database access breach, or the loss of a key specialist with critical system knowledge can
lead to large-scale operational consequences. However, such risks often remain outside the focus of
management analysis, as the digital system is perceived as a stable and "self-evident" element of the
infrastructure [2].

The problem with systemic vulnerability in HR architecture is that its failure can not only
disrupt HR procedures but also affect the financial sustainability, social stability, and reputation of
the organization. In a highly integrated information environment, the HR platform becomes a critical
node in the corporate environment. However, in scientific and management practice, the focus is often
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on efficiency and automation, while the issue of sustainability and potential points of failure remains
underdeveloped.

The purpose of the article — to identify the structural vulnerabilities of digital HR platforms,
define their critical nodes, and propose a conceptual approach to assessing the resilience of HR
architecture. This article analyzes technological, algorithmic, and organizational risk factors, and
develops a model for mapping systemic failure points. This approach allows us to consider HR not
only as a personnel management tool but also as an element of the enterprise's critical infrastructure,
requiring strategic attention and systemic risk management [3].

Digital transformation has changed not only the tools used by HR, but also the very logic of its
operations. While in the pre-digital model, HR activities were built around individual procedures—
hiring, firing, payroll, and personnel file management—in the digital environment, they are now being
developed as a holistic architecture of interconnected modules and information flows. This is no
longer a set of functions, but a systemic design in which data, algorithms, and management decisions
are integrated into a single digital framework.

, HR architecture is defined as a structured set of digital solutions, processes, and integration
links that support the full cycle of human capital management. It includes modules for payroll,
personnel records, performance assessment, analytics, electronic document management, and
interfaces for employee interaction with the system. A key characteristic of modern HR architecture
1s its integration with other corporate platforms—financial, production, and management systems [2].

A distinctive feature of digital HR architecture is that it operates on the basis of algorithms and
rules enshrined in software logic. Accrual formulas, KPI parameters, automatic statuses, and
reporting mechanisms shape a management reality in which personnel decisions are increasingly
made based on system calculations. Thus, the HR platform becomes more than just a data recording
tool, but an active participant in the management process [4].

An architectural approach involves analyzing not only the system's functionality but also its
structure: the distribution of roles, data redundancy, the degree of centralization of competencies, the
level of dependence on external contractors, and the nature of integration links. The greater the degree
of digital connectivity between elements, the more important the stability of the entire structure
becomes.

Any complex organization functions as a system, where resilience is determined not only by
the effectiveness of individual elements but also by the strength of the connections between them. In
classical systems theories, resilience is understood as the ability of a structure to maintain
functionality when exposed to external and internal factors. For digital platforms, this means the
ability to continue functioning even in the face of partial failures, errors, or changes in operating
conditions [3].

In a management context, resilience is often associated with redundancy, diversification, and
risk sharing. However, as organizations digitalize, a new category of vulnerability emerges: latent
system dependency. The higher the level of automation and integration, the more so-called "critical
nodes" emerge, the failure of which can cause disproportionately severe consequences. In engineering
logic, such elements are called single points of failure—situations where the failure of one component
paralyzes the entire system [5].

This risk is particularly significant for HR architecture. Payroll calculation, personal data
storage, reporting, and employee-employer interactions are all centralized within a single digital
system. If this system is disrupted, the consequences extend beyond a technical failure: they affect
financial obligations, legal aspects, and the social stability of the team.

From an organizational theory perspective, vulnerability manifests itself not only in the
technological realm but also in the managerial realm. The concentration of system knowledge among
a limited number of specialists, the lack of documented algorithms, dependence on an external
contractor, or the opacity of calculation formulas create additional risks. Externally, a system may
appear stable and manageable, but internally it remains sensitive to targeted impacts [6].
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Analyzing the resilience of HR architecture requires a comprehensive approach that considers
technological, organizational, and behavioral factors. Understanding these relationships allows us to
move beyond an intuitive assessment of reliability to a systematic mapping of vulnerabilities and the
development of preventative mechanisms.

The development of digital HR systems has gone through several stages. In the early stages,
automation was localized: programs were used primarily for payroll and personnel records. These
solutions operated in isolation and did not form a unified digital environment. Failures in their
operation were significant, but generally did not affect other management functions within the
enterprise.

The next stage involved integrating HR modules into corporate information systems. HR data
began to be used by financial services, production departments, budgeting systems, and management
analytics. Centralized platforms emerged that combined accounting, calculations, performance
assessment, training, and internal employee services. This increased process transparency and
decision-making speed, but simultaneously increased the interdependence of system elements [1].

The current stage is characterized by a transition to a platform and service model. HR platforms
integrate via APIs, utilize cloud infrastructure, and incorporate analytical modules and predictive
assessment elements. Employee data becomes the foundation for strategic management decisions. In
this configuration, the HR system ceases to be ancillary and becomes a core component of the
corporate architecture.

However, as functionality increases, so does the level of structural dependency. Any software
update, change in calculation algorithms, or adjustment to integration links can affect related
processes. The more complex the architecture, the more difficult it is to isolate the consequences of
a failure. Thus, the evolution of digital HR platforms leads to a paradoxical situation: increased
efficiency is accompanied by increased potential vulnerability.

Technological vulnerabilities are the most obvious, yet difficult to manage, type of risk in
digital HR architecture. They are associated with the technical infrastructure upon which HR
platforms are built: server hardware, databases, software, communication channels, and integration
modules. In a highly automated environment, even a short-term failure can disrupt payroll processing,
employee access to personal accounts, or the generation of mandatory reporting.

One of the key problems is dependence on a unified information environment. If the HR system
is hosted in a cloud infrastructure or integrated with a corporate ERP system, its failure can cause a
chain reaction. Interruptions in data exchange between payroll modules and financial systems,
incorrect synchronization of software versions, or a failed update can temporarily paralyze HR
processes. The consequences are not only technical but also organizational: payment deadlines are
missed, legal risks arise, and social tensions within the team increase.

A significant factor in technological vulnerability is the lack of redundancy. Insufficient server
redundancy, irregular data backups, or the absence of a proven disaster recovery plan increase the
likelihood of large-scale data loss. The issue of protecting personal data is particularly critical, as its
loss or compromise entails not only reputational but also legal consequences [7].

Moreover, technological risks increase with the complexity of the architecture. The more
integration points and external services a system uses, the higher the likelihood of disruption of the
connections between them. A seemingly stable platform may contain hidden dependencies that only
become apparent under load or in unusual situations.

While technological failures are immediately noticeable, algorithmic vulnerabilities often
remain hidden and therefore pose a more complex risk. Modern HR platforms operate based on
predefined formulas, rules, and calculation logic. Payroll calculation, bonus calculations, the
application of coefficients, the determination of task statuses, and KPI assessment are all determined
by algorithms built into the system.

The problem is that an algorithm error may not immediately cause the system to fail, but it can
gradually distort the management picture. An incorrectly defined formula, an incorrect coefficient,
uncontrolled rounding, or a change in parameters without proper testing can affect calculations for
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hundreds or thousands of employees. Meanwhile, the system continues to operate "correctly”" from a
technical standpoint, creating the illusion of stability [4].

A particular challenge is the dependence on complex calculation models and integrations. When
the HR platform receives data from external modules—production indicators, financial units, or
analytical systems—any input error can translate into an incorrect management decision at the output.
The algorithm doesn't evaluate the context; it reproduces the embedded logic. As a result, a
management error can be perceived as an objective result of an automated calculation.

An additional risk factor is the lack of transparency in algorithms. If calculation formulas or
performance evaluations are known to a limited number of specialists and are not properly
documented, the system becomes dependent on specific individuals. If they leave or the configuration
changes, the risk of incorrect changes increases significantly.

In addition to technological and algorithmic risks, organizational vulnerabilities play a
significant role, originating not in the software code but in the system's management structure. A
digital HR platform can be technically stable and properly configured, yet remain extremely sensitive
to personnel and management factors.

One of the most common risks is the concentration of critical knowledge in the hands of a
limited number of specialists. Often, system architecture, calculation logic, integration procedures,
and configuration details are effectively the responsibility of a single administrator or a small group
of employees. In the event of their dismissal, prolonged absence, or conflict of interest, the
organization faces a situation of managerial dependence. The system formally continues to function,
but the ability to properly support and develop it is jeopardized [8].

The lack of regulations and documented procedures creates additional vulnerabilities. If
changes to accrual algorithms, KPI settings, or integrations are implemented without a formal
approval and testing process, the likelihood of unpredictable consequences increases. In a highly
digitally connected environment, even a local adjustment can impact related processes.

Dependence on external contractors also poses a serious risk. Outsourcing the administration
or maintenance of an HR platform to a third-party company may be cost-effective, but without
transparency, redundant competencies, and access to the underlying system logic, the organization
loses some management control. In a critical situation, this can lead to delays in troubleshooting or
the inability to quickly change the configuration.

The least visible, yet strategically significant, form of risk is cognitive vulnerabilities that arise
in the perception and interpretation of digital HR system data. As platforms' analytical capabilities
grow, management decisions increasingly rely on metrics, reports, and dashboards. While the digital
environment creates a sense of precision and objectivity, it does not inherently eliminate distortions.

One problem is the overreliance on numerical indicators. If a system automatically calculates
KPIs or generates employee ratings, there's a tendency to perceive these results as definitive. This
often leaves unaddressed the limitations of the source data, the specifics of the calculation
methodology, or the context in which the indicators were generated. The digital format lends the
information a neutral appearance, although in fact it reflects the underlying management logic [9].

An additional risk is associated with the simplification of management thinking. When complex
HR processes are reduced to a set of metrics, the likelihood of decisions being made based on formal
criteria increases. Numbers replace analysis, and status in the system replaces professional judgment.
In the long term, this can lead to a decline in the quality of strategic decisions and a loss of managerial
flexibility.

Cognitive vulnerability also manifests itself in the interpretation of system signals. Managers
and HR specialists may interpret the same data differently, increasing the risk of erroneous
conclusions. Without a culture of analytical verification and critical analysis, the digital environment
begins to create a distorted picture of reality.

Digital HR architecture is vulnerable not only at the technology and algorithm level, but also at
the perception level. To minimize such risks, transparency in calculation methods, user training in
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analytics, and the development of a management culture that views data as an analytical tool rather
than a final decision are essential.

To analyze the resilience of a digital HR system, it is necessary to move from a general
description of risks to identifying specific structural elements whose failure could cause systemic
consequences. This article introduces the concept of an operational criticality node. This node is
defined as an element of the HR architecture whose malfunction significantly limits the organization's
ability to perform key HR and related management processes.

The criticality of a node is determined not by its technical complexity, but by the scale of the
consequences of a failure. For example, a payroll module is considered a highly critical node, as its
failure directly impacts the employer's financial obligations and the social stability of the staff.
Similarly, a personal database or the integration channel between the HR system and the financial
system can act as a point of systemic risk [5].

It's important to note that a critical operational node can be either technological or
organizational in nature. A technological node is a server, database, software module, or calculation
algorithm. An organizational node is a unique competency holder responsible for system
administration or configuration. In both cases, a failure leads to a decrease in manageability.

Criticality also increases with a high degree of integration. If the HR platform is integrated into
a unified corporate architecture, its nodes begin to act as connecting elements between departments.
In this case, a local failure can transform into a cross-functional problem.

After identifying operational criticality nodes, the next stage of analysis is their systemic
mapping. Mapping, as used in this article, refers to the structured identification and assessment of HR
architecture elements in terms of the likelihood of failure and the scale of potential consequences.
This approach allows for the transition from an abstract understanding of risk to concrete management
diagnostics.

Mapping begins with identifying the system's key modules and connections: payroll, HR,
analytics, integration channels, server infrastructure, administration, and external services. Each
element is analyzed based on three basic parameters: operational importance, degree of dependency
on other components, and the presence of redundancy. If a node performs a critical function, is
connected to multiple systems, and lacks redundancy, it is considered a high-risk zone.

Particular attention is paid to integration links. Experience shows that failures often occur not
in the modules themselves, but at the interfaces between systems—during data transfers, version
updates, or format changes. These intersections often become hidden vulnerabilities, as each system
may formally function correctly, but their interactions are disrupted.

Mapping also involves human factors analysis. If a critical component is maintained by a single
specialist or knowledge of the system configuration is undocumented, the risk level increases
regardless of the platform's technical stability.

The mapping process results in a failure point matrix that identifies the most sensitive
architectural elements. This allows for prioritization of audits, backups, and response scenarios. Thus,
mapping becomes a strategic management tool for HR system resilience rather than a one-time
diagnostic procedure (Table 1).

Table 1 - Digital HR Architecture Breakdown Point Mapping Matrix
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After identifying critical nodes and mapping vulnerabilities, it becomes necessary to evaluate
possible scenarios in the event of their failure. Scenario analysis allows us to model not only the
failure itself but also the chain of consequences it could cause within the organizational environment.
This approach is important because digital HR architecture functions as an interconnected system,
where a local problem can become systemic [3].

The first type of scenario involves a technological failure—for example, loss of access to the
database or disruption of integration between the calculation modules and the financial system. In the
short term, this leads to delayed payments, the inability to generate reports, and the blocking of
employee services. In the medium term, it creates reputational and legal risks.

The second scenario is algorithmic in nature. An error in the calculation formula or an incorrect
change in the coefficients may not cause an immediate technical failure, but will lead to a systemic
distortion of calculations. The widespread discovery of such errors could undermine trust in the digital
system and management decisions in general.

The third scenario involves organizational dependency. The departure of a key administrator or
loss of access to an external contractor can paralyze the company's ability to quickly modify or
maintain the system. While the platform may formally continue to function, its development and
adjustments become difficult.

Scenario analysis shows that system failure rarely occurs suddenly. Rather, it develops through
the accumulation of vulnerabilities that eventually intersect. Therefore, the resilience of HR
architecture is determined not by the absence of errors, but by the system's ability to localize the
consequences of a failure and prevent its spread to other systems.
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To move from a qualitative, descriptive analysis of vulnerabilities to a quantitative, formalized
assessment of the state of the digital HR architecture, it is proposed to introduce the Human Resources
Structural Resilience Index (HRRSI) Resilience The HRRSI ( Structural Risk Index) is an analytical
tool designed for comparative analysis of various systems or the states of a single system. It allows
for an objective assessment of risk concentration, identification of critical vulnerability areas, and
monitoring of resilience dynamics over time. It is important to emphasize that the HRRSI does not
replace management decisions, but rather serves as an analytical support for them, providing data for
informed strategic choices.

Index formula.

In general terms, the index is calculated using the following formula:

HRRSI=(R 4% D ix B :x Ks) — C s, where all parameters are normalized to a range from 0 to
1 (or from 1 to 10 for scaling convenience) to ensure comparability. The product of the resilience
factors (Rd, Di, Bc, Ks) reflects the cumulative effect of system strengthening, while subtracting Cr
adjusts the result for the level of concentration risks. If the product exceeds 1 (on a normalized scale),
the index can be capped to avoid overestimation; similarly, negative values signal critical
vulnerability.

Description of parameters: - R 4 (data redundancy level): Evaluates the presence and
effectiveness of redundancy of critical data. For example, the scale could be as follows: 0 — no
redundancy; 0.5 — partial redundancy (e.g., only key databases); 1 — full redundancy with geographic
distribution. This parameter measures the system's ability to maintain access to information during
failures, minimizing losses.

- Di (Degree of integration link diversification): Characterizes the diversity of integration
channels and protocols between HR modules (e.g., APIs, web services, cloud interfaces). Scale: 0 —
exclusive dependence on one type of connection; 0.5 — moderate diversification (2-3 options); 1 —
high diversification with alternative routes. This facilitates load balancing and reduces the risk of
cascading failures.

- B¢ (backup and recovery mechanisms maturity): Assesses the quality of backup systems,
including backup frequency, recovery time, and testing. Scale: 0 —no or ineffective mechanisms; 0.5
— basic backups with manual recovery; 1 — automated systems with minimal RTO (less than 1 hour)
and regular auditing. This parameter focuses on prompt recovery after incidents.

- Ky (competency distribution coefficient within the organization): Measures the
decentralization of knowledge and skills among employees (e.g., the number of specialists capable
of managing the HR system). Scale: 0 — competence concentration among one or two people; 0.5 —
distribution across the team with cross-training; 1 — complete decentralization with role rotation and
documentation. This reduces risks associated with human factors, such as the departure of key
employees.

- Cr(Dependency Concentration Factor): Reflects the level of dependence on a single critical
element (technological—for example, a single vendor or cloud provider, or human resources—for
example, a single system administrator with unique rights). Scale: 0—minimal concentration (full
diversification); 0.5—moderate (dependence on 2—3 sources); 1—high concentration (single source).
C ris subtracted, since such concentration sharply increases systemic risks.

The index's logic is based on the principle of balance: the multiplicative component (R ¢ % D ;
x B ¢ x K ) emphasizes the synergistic effect of resilience factors—a weakness in one factor (e.g.,
low R ) significantly reduces the overall system resilience. Subtracting C rintroduces a concentration
penalty, simulating real-world scenarios where bottlenecks can lead to systemic collapse. For
example, if all resilience factors equal 0.8 and C = 0.6, then HRRSI = (0.8"4) — 0.6 = 0.41 — 0.6 =
—0.19, indicating the need for urgent action.

For calculation, it is recommended to use normalized values (0—1), where the resulting HRRSI
is interpreted as follows: >0.5 — high resilience; 0-0.5 — moderate; <0 — critical vulnerability. In
practice, the formula can be refined by adding weights (e.g., HR-RSI =wl R ¢x w2 D i x... — Cy) if
the analysis reveals unequal values among the parameters.
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Adaptation and Application. The HRRSI is conceptual in nature and requires customization:
assessment scales should be adapted to the specifics of the organization (e.g., for IT companies, an
emphasis on pi, for manufacturing, on Ks) and the industry (finance and education). Absolute values
are less important than relative dynamics: monitoring changes over time or comparing between
departments/stages of digital transformation. It is recommended to integrate the index into dashboards
for automated calculations based on data from HR systems (e.g., via an API).

The practical value lies in the transformation of the approach to HR architecture management:
it enables regular monitoring of the system's maturity, identifying trends before crises arise. Instead
of perceiving the HR platform as a static technological environment, the index positions it as a
dynamic, manageable infrastructure with resilience parameters. This shifts the risk discussion from a
reactive perspective (responding to failures) to a proactive one of system control, strategic planning,
and design of the digital HR infrastructure, contributing to an increase in the overall resilience of the
organization.

Assessing vulnerabilities and calculating a resilience index are only practical if they are
followed by changes in architectural solutions. A resilient HR system does not emerge automatically
through digitalization; it requires targeted design. In this regard, a number of principles can be
identified on which a mature HR platform should be built [5,3].

The first principle is redundancy of critical functions. This applies not only to technical
infrastructure but also to process logic. Databases must have regular backups, key servers must be
duplicated, and calculation algorithms must have test loops to verify changes. A lack of redundancy
turns any failure into a potential systemic one.

The second principle is transparency of algorithms and documentation of the architecture.
Calculation formulas, KPI parameters, integration dependencies, and update procedures should be
documented in regulatory documents. Transparency reduces the risk of erroneous changes and
decreases dependence on specific specialists.

The third principle is the distribution of competencies. System resilience increases when
knowledge about its configuration and operating logic is not concentrated in a single person. Rotation
of responsible persons, knowledge transfer, and the development of an internal administrator pool
help minimize organizational dependency.

The fourth principle is architecture stress testing. As in the financial sector, the HR platform
should be periodically tested for resilience to various scenarios: massive data changes, module
updates, peak loads, or the shutdown of individual components. This allows for the identification of
hidden points of failure before they manifest themselves in a real-world situation.

Finally, strategic recognition of HR as part of the company's critical infrastructure is becoming
an important element. As long as the HR system is perceived solely as a service function, issues of
its architectural sustainability remain secondary. However, in the context of digital integration, the
sustainability of the HR platform becomes a factor in the financial, legal, and social stability of the
organization.

A resilient HR architecture is not simply a system that can withstand failures, but a structure
that is strengthened through vulnerability identification, regular auditing, and deliberate risk
redistribution.

Understanding resilience principles must be supported by concrete management actions.
Without the implementation of practical mechanisms, even a well-designed architecture remains a
theoretical construct. This section examines key tools for systematically reducing the vulnerability of
a digital HR platform.

First and foremost, a regular architectural audit is essential. This includes checking the
relevance of integration links, the correctness of calculation algorithms, the availability of backups,
and the degree of process documentation. Such an audit should be conducted not sporadically, but on
a scheduled basis, especially after significant system updates or regulatory changes.

The second mechanism is the introduction of a controlled change procedure. Any adjustment
to accrual formulas, KPI parameters, or data structure must be tested in a separate environment. This
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reduces the likelihood of an error propagating throughout the entire calculation set. Experience shows
that most systemic distortions arise not at the development stage, but through subsequent targeted
changes.

The third tool is the development of a HR continuity plan. It should define actions to take in the
event of a key module failure, the data recovery procedure, the assignment of responsibilities, and
alternative channels of communication with employees. Having such a plan helps minimize the social
and financial impact even in the event of a serious disruption.

Training system users also plays a crucial role. Managers and HR specialists must understand
the limitations of digital tools, the specifics of calculation logic, and potential sources of bias.
Conscious use of analytics reduces the risk of making decisions solely based on formal metrics.

In the context of deep digital integration, the HR function is no longer a support function but
rather a vital part of the organization's critical infrastructure. The timely payment of wages, the
fulfillment of tax and social obligations, the generation of management reports, and the stability of
internal communications with staff depend on the proper functioning of the HR platform. Disruption
of these processes affects not only operational activities but also the company's financial stability and
reputation [6,7,10].

Digital HR architecture is now integrated into the overall corporate framework. Personnel data
is used in budgeting, production planning, and strategic analytics. An error or failure in the HR system
can distort management information in adjacent units. Thus, the HR platform becomes the hub
through which the company's financial, legal, and social obligations flow.

The unique feature of critical infrastructure is that its failure has a disproportionately large
impact compared to the scale of the technical problem. In the case of HR, this is particularly evident:
delayed payments, incorrect calculations, or personal data leaks immediately impact the trust of
employees and external partners. Therefore, the resilience of the HR system should be assessed
equally with the resilience of financial or production systems.

Recognizing HR as a critical infrastructure element inevitably changes the requirements for the
HR function's managerial role. In a digital environment, HR directors can no longer limit themselves
to overseeing HR procedures and staff development. They become responsible for the sustainability
of the architecture upon which key employee engagement processes are built.

A modern HR platform integrates calculations, data, algorithms, and analytical tools. This
means that the HR manager effectively manages not only people but also the logic of the digital
system, which influences their assessment, motivation, and financial results. Configuration errors,
opaque formulas, or the concentration of competencies within a narrow group of specialists become
strategic risks rather than technical details [2].

In these circumstances, the HR director's role is transformed into that of an architectural
coordinator. They must understand the integration structure, redundancy principles, module update
procedures, and the mechanism for assigning responsibilities. Furthermore, they are responsible for
ensuring algorithm transparency and maintaining a balance between automation and management
oversight.

This transformation requires the development of new competencies systems thinking, an
understanding of digital risks, and the ability to collaborate cross-functionally with IT and finance.
The HR director becomes a participant in strategic infrastructure design, not just an implementer of
HR policy.

Despite the proposed analysis model and structural resilience index, the study has several
limitations. First, the HR-RSI concept is framework-based and requires empirical testing across
specific organizations. The level of digital maturity, enterprise scale, industry requirements, and
regulatory environment significantly impact the structure of vulnerabilities, so there can be no
universal indicator value.

Secondly, the degree of integration of HR platforms with other corporate systems varies. In
some companies, the HR system operates relatively independently, while in others, it is fully
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integrated into the unified ERP architecture. This influences the nature of risks and the weighting of
individual parameters in the resilience index.

Thirdly, the study focuses primarily on architectural and management aspects, while issues of
information security and cyber threats require separate in-depth analysis involving technical
expertise.

The proposed approach opens the basis for further scientific and applied development aimed at

forming a more mature model for designing and managing digital human resources infrastructure
(Table 2).

Table 2 - Management consequences and strategic implications of systemic vulnerability of HR
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Digital transformation has radically altered the role of the HR function within an organization.
The HR platform has ceased to be a supporting accounting tool and has become a structural element
of the corporate infrastructure, the stability of which determines financial discipline, management
analytics, and the social stability of the team. At the same time, increased functionality and integration
inevitably comes with increased system dependency.

The vulnerability of digital HR architecture is multilayered. Technological failures, algorithmic
errors, competence concentration, and cognitive biases form an interconnected risk structure. The
most dangerous are not isolated technical failures, but hidden critical nodes that can trigger a chain
reaction and lead to large-scale consequences.

The introduction of the concept of an operational criticality node and the HR-RSI structural
resilience index enables a shift from a descriptive approach to systemic diagnostics. This creates the
basis for regular monitoring of the platform's status, assessing dependency concentrations, and
making management decisions on redundancy and responsibility allocation. An important conclusion
is the need to recognize HR architecture as part of an enterprise's critical infrastructure.

The sustainability of a digital HR system should be viewed not as a technical challenge, but as
a strategic priority. Only through deliberate design, transparent algorithms, and systematic
dependency monitoring can an HR platform fulfill its function without the risk of transforming from
an efficiency tool into a source of organizational instability.
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Abstract: Team effectiveness has long ceased to be an abstract management category. In the
context of digitalization, distributed teams, and accelerated business processes, it is becoming a
matter of organizational survival. Meanwhile, so-called "life hacks"—short-form management
techniques promising a quick boost to team performance are actively circulating in the professional
community. However, the simplicity of these solutions often conceals deep institutional and cultural
assumptions, without an understanding of which, their mechanical replication will not produce the
desired effect. This article aims to comparatively analyze team effectiveness practices developed in
different countries and to identify the conditions for their effective transfer to other organizational
contexts. It examines management approaches related to the culture of continuous improvement,
decision-making models, accountability structures, the nature of feedback, and the level of trust
within the team. Particular attention is paid to how national communication patterns, institutional
environments, and management traditions influence the sustainability of these practices. The results
show that there are no universal "life hacks": the same practice can boost productivity in some
contexts and cause resistance or formalization in others. Team effectiveness is determined not by a
set of trendy tools, but by alignment of goals, clarity of responsibility, and the system's ability to learn
from its own mistakes.

Keywords: team effectiveness, cross-cultural management, organizational practices,
psychological safety, Kaizen, agile, high-performance teams, decision making.

Contemporary research in organizational psychology and management emphasizes the
importance of factors that go beyond formal regulations: psychological safety, goal clarity, role
transparency, and a balance of autonomy and control [1,2]. It is the combination of these elements
that determines a team's ability not only to achieve results but also to remain resilient in the face of
external change [3,4]. In the context of digitalization and distributed work, the importance of these
factors is heightened, as teams become increasingly dependent on the quality of communication and
the speed of decision-making. The concept of psychological safety, actively developed in [1,2,5],
demonstrates a direct link between the ability to speak up and a team's ability to learn. In the context
of digitalization and distributed work, the importance of trust and openness is increasing, which is
also confirmed by research by international organizations [6-8].

Discussing team effectiveness is impossible without clarifying the conceptual framework. In
scientific literature, team effectiveness is typically defined as a combination of three interrelated
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parameters: achievement of goals, efficient use of resources, and sustainability of results over time.
In other words, an effective team doesn't simply "deliver a project" but does so predictably, with
acceptable costs, and without disrupting internal relationships.

It's important to distinguish between productivity and efficiency. Productivity reflects the
volume of output produced, while efficiency reflects the ratio of output to resources expended. A
team can be highly productive in the short term but simultaneously ineffective in the strategic
perspective if it achieves goals through employee overload, chaotic processes, or a constant
"firefighting mode." Team effectiveness as a combination of goal achievement, rational use of
resources and sustainability of results over time is considered in the works of J. Hackman [3] and J.
Katzenbach and D. Smith [4]. The stages of team development (formation, conflicts, norms,
productivity) are described in the classical model of B. Tuckman [9], which allows us to take into
account the maturity of the group when implementing management practices.

Psychological safety as a factor in team dynamics is revealed in the studies of E. Edmondson
[1,2], as well as in the more applied context of organizational culture [5]. Organizational culture as a
systemic factor of effectiveness is analyzed in the works of E. Schein [10] and D. Denison [11].
Cross-cultural differences in management and power distance are described in detail by G. Hofstede
[12]. The mechanisms of organizational learning and behavioral adjustment are revealed in the
concept of the double learning loop of K. Argyris and D. Schon [13]. Within the framework of
organizational theory, several key factors influencing team dynamics are distinguished: structural,
Psychological, cognitive, and institutional factors. International experience shows that sustainable
teamwork practices are formed at the intersection of these factors. For example, continuous
improvement models presuppose high process discipline and collective responsibility for quality;
personal responsibility models clearly identify the decision owner; and consensus management
models foster a developed culture of negotiation and trust. The phenomenon of psychological
safety—the ability of team members to freely express opinions, ask questions, and admit mistakes
without fear of sanctions deserves special attention. Research on organizational dynamics shows that
this factor significantly influences the quality of collective decisions and the speed of team learning.
However, psychological safety does not arise on its own: it requires clear rules of interaction and a
mature managerial position.

A comparison of national management practices reveals that differences lie not so much in the
set of tools as in the logic of their application. Seemingly simple techniques—short meetings,
regulations, visual boards, or strict assignment of responsibility—always conceal a specific model of
attitude toward power, time, risk, and error. The most characteristic management approaches that
have influenced modern understandings of team effectiveness are examined.

The Japanese model of team effectiveness emerged in the post-war period amid resource
scarcity, intense competition, and the need to rapidly expand industrial capacity. Under these
circumstances, management philosophy focused not on sudden breakthroughs, but on the consistent
reduction of waste and the systemic stabilization of processes. It was within this logic that the concept
of Kaizen —continuous improvement through small, daily changes— developed [14]. Crucially,
Kaizen is not a tool in the narrow sense. It is not a meeting technique or a set of regulations. It is a
management paradigm in which every employee is viewed as a bearer of process knowledge, and
waste elimination becomes part of everyday work. The team in this model does not expect external
reform; it systematically seeks out deviations and improves standards [14,15].

The key mechanism for improving efficiency here is related to reducing variability. The more
stable the process, the fewer random failures, and the lower the cost of error correction. Repeatability
of operations allows deviations to be identified not by intuition, but by actual deviations from the
standard. As a result, the team operates not in a reactive ("firefighting") mode, but in a controlled
adjustment mode.

Process visualization is especially important. Information transparency—status boards,
standardized procedures, and deviation tracking—reduces reliance on subjective interpretations. This
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reduces cognitive load and allows efforts to be focused on improvement rather than on assigning
blame.

It should be emphasized that the Japanese model assumes collective responsibility for quality.
Errors are viewed not as individual misconduct, but as indicators of a systemic defect. This approach
creates an environment in which identifying a problem does not lead to sanctions, but rather becomes
the beginning of improvement. This is why Kaizen is closely linked to a certain level of psychological
safety, albeit expressed in a different cultural form than in Western models [10,11].

However, transferring this model to a different institutional environment faces several
limitations. First, Kaizen requires the discipline of standards. In organizations with low process
maturity, standardization can be perceived as excessive bureaucracy. Second, the philosophy of small
improvements presupposes a long-term focus. Under short-term financial pressure, managers may
expect immediate results, which contradicts the gradual logic of change. Third, collective
responsibility for the process requires a mature corporate culture; otherwise, standards become mere
formal controls.

The Japanese model emphasizes such team effectiveness factors as stability, predictability, and
execution quality. It is less focused on maximizing decision-making speed but ensures long-term
sustainability of results. In highly turbulent environments, this sustainability becomes a strategic
advantage if the organization is able to maintain a balance between standardization and adaptability.

The American management tradition historically developed in a highly competitive
environment, characterized by entrepreneurial dynamics and a focus on rapid market entry. Under
these conditions, the key factor in efficiency is not so much the perfection of the process as the speed
of decision-making and implementation. Teamwork is built around the principle of individual
responsibility, with each significant area of activity assigned to a specific owner of the result [3,4].

Personalization of responsibility in the American model is not a formal assignment of roles, but
a structural mechanism for overcoming the diffusion of responsibility. When decisions are made
collectively without a designated final owner, a blurring effect occurs: discussions drag on,
implementation is delayed, and ultimate responsibility becomes uncertain. Designating a specific
responsible person reduces uncertainty and moves the discussion into the realm of action [16].

A key element of this model is the separation of discussion and decision-making processes.
While the discussion can be broad and include diverse points of view, at a certain point the decision
is finalized and moves into the implementation phase. This logic reduces managerial turbulence and
allows the team to move forward even without full consensus.

The efficiency-enhancing mechanism here is based on reducing the time lag between the task's
formulation and the start of its implementation. The team does not strive for absolute information
completeness before launching an action; decisions are made with sufficient, but not exhaustive, data.
This creates an advantage in a dynamic environment where excessive analysis can lead to missed
opportunities [9]. An additional characteristic of the American model is its focus on measurable
results. Those responsible for a given area are assessed based on the achievement of specific
indicators, which enhances control and makes each participant's contribution transparent. A key
requirement is the alignment of authority and responsibility: the decision-maker must have the
tangible tools to implement their decision.

However, this model also has structural limitations. First, excessive individualization of results
can increase internal competition and weaken horizontal connections between team members.
Second, a focus on speed can lead to an underestimation of systemic risks in the absence of sufficient
process discipline. Third, in cultures with high power distance, personalization of responsibility can
be perceived as a redistribution of power, which leads to resistance. Translating the American model
into a different institutional environment requires several conditions: clear performance criteria, a
transparent evaluation system, a clear delineation of authority, and a culture that allows for decision-
making with incomplete information. Without these elements, personalized responsibility becomes
either a formal status or a source of conflict.
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The German management model is traditionally associated with a high degree of structure,
regulation, and a focus on quality. However, reducing it solely to "rigid bureaucracy" would be an
oversimplification. In reality, the German approach is based on a desire for systemic predictability:
processes are designed to minimize uncertainty and reduce the likelihood of deviations from the
intended outcome.

Team effectiveness in this model is achieved through clear role assignments, formalized
approval procedures, and strict monitoring of key milestones. Each team member understands the
boundaries of their responsibilities and the procedures for interacting with other departments. This
reduces the risk of conflicts at the intersection of functions and minimizes the likelihood of rework.

The key mechanism for increasing efficiency here is related to change management. Unlike
models focused on improvisation or rapid hypotheses, the German tradition emphasizes careful
preparation and documentation of decisions. Process change follows an established procedure: risk
analysis, approval, implementation, and monitoring. This sequence reduces the likelihood of systemic
errors and ensures sustainable results [10,11].

Quality plays a special role as an institutional value. In manufacturing and engineering, this
manifests itself in standards, tolerances, inspections, and certifications. In a management context, it
manifests itself in the pursuit of complete analysis and logical consistency of decisions. The team
works not only for speed, but also for reliability.

However, a high degree of formalization also has a downside. In highly turbulent market
conditions, excessive approvals can slow down response times. A team focused on fully developing
a solution risks losing out on speed to more flexible competitors. Thus, the model's strength
predictability becomes a limiting factor under certain circumstances.

Transferring the German model to other organizational contexts requires a mature culture of
procedural adherence and respect for established rules. Without this, regulations become mere
declarations, and formalization becomes an additional burden. Furthermore, the introduction of
process discipline must be accompanied by a clear explanation of its purpose: not control for control's
sake, but the reduction of variability and risk.

In a comparative perspective, the German approach enhances performance parameters such as
reliability, quality of execution, and error tolerance. It is particularly effective in industries with high
defect costs—manufacturing, engineering, and infrastructure projects—where errors can have serious
consequences.

The German model demonstrates that team effectiveness can be built on institutional discipline
and manageability of change. Its value lies in its ability to ensure long-term stability and quality, but
to maintain competitiveness, it requires a balance between formalization and adaptability [12].

The Scandinavian management model (Sweden, Denmark, Norway, Finland) developed in an
institutional environment with a high level of social trust, a developed culture of interest alignment,
and a relatively low power distance. In such an environment, team effectiveness relies less on the
rigid formalization of processes than on the maturity of interactions and the autonomy of participants.

A key feature of this model is the horizontal communication structure. The manager does not
act solely as a decision-maker, but rather as a coordinator and facilitator. Team members have the
authority to make decisions within their areas of expertise, significantly reducing the need for vertical
approvals. This reduces transaction costs and accelerates local response to change.

The mechanism for increasing efficiency here is linked to trust as a managerial resource. In an
environment where employees assume each other's integrity, the need for excessive control is
eliminated. High levels of trust reduce the number of checks, reports, and interim confirmations. The
team spends less energy defending its actions and more on achieving results [7].

The Scandinavian model also embraces transparency. Access to data on goals, indicators, and
project status is not limited to a small circle of managers. This openness fosters cognitive alignment
and creates a shared understanding of direction. As a result, autonomy does not degenerate into chaos,
as participants focus on the big picture [3].
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However, managed autonomy requires mature conditions. First, goals must be clearly defined
and have measurable achievement criteria. Second, team members must demonstrate professional
competence and accountability. Third, the feedback culture must be constructive: mistakes are
discussed as part of the process, not as grounds for sanctions.

The systemic limitations of this model manifest themselves in situations of crisis turbulence or
the need for rapid centralized decisions. In conditions requiring strict coordination, excessive
horizontality can slow down the adoption of strategically significant decisions. Therefore, even in
Scandinavian practice, autonomy is combined with clearly defined areas of managerial responsibility
[10].

In a comparative perspective, the Scandinavian approach enhances team -effectiveness
parameters such as initiative, engagement, and resistance to micromanagement. It creates conditions
in which employees not only perform tasks but also participate in decision-making. However,
transferring this model to other institutional contexts is only possible with trust, transparency of goals,
and a mature corporate culture.

The Dutch management model is often described through the so-called polder model —a
system for coordinating the interests of various parties before making a final decision. Historically,
this approach developed in response to the need for collective resource management and compromise
between different social groups. In the corporate environment, this logic has transformed into a
sustainable practice of structured discussion and the search for an acceptable balance of positions [9].

In this model, team effectiveness is achieved not through the speed of individual decisions, but
through reducing subsequent resistance to implementation. It is assumed that a decision made with
diverse perspectives in mind has a higher degree of legitimacy. As a result, the team is less likely to
encounter sabotage, hidden disagreement, or passive resistance during implementation.

A key mechanism for increasing effectiveness is the controlled inclusion of stakeholders in the
discussion process. Unlike informal consensus, the Dutch model involves structured discussion with
the recording of positions, arguments, and a final compromise. Thus, the discussion is not chaotic but
integrated into the management process.

Transferring the Dutch model requires two conditions. First, the discussion process must be
time-limited and have a clear end point. Second, after a decision is made, the team must move to the
implementation phase without reopening the discussion. Without these conditions, consensus
devolves into managerial inertia. In a comparative perspective, the Dutch approach enhances such
performance parameters as sustainability, collective responsibility, and the reduction of post-facto
conflicts. It is particularly effective in organizations where decision implementation depends on
horizontal collaboration and interdepartmental alignment.

Israeli management culture is often characterized by a high degree of directness, intense debate,
and a willingness to openly challenge ideas. In the business environment, this manifests itself in
vigorous debate, a rapid exchange of arguments, and minimal distance between hierarchical levels.
Formally, the manager retains authority, but discussions of decisions can be quite rigorous and critical
[16].

In this model, team effectiveness is achieved through the early identification of weaknesses.
Ideas are tested immediately, during the discussion phase, rather than after the project launch. Conflict
is viewed not as a threat to stability, but as a tool for intelligently testing hypotheses. The earlier a
vulnerability is identified, the lower the cost of fixing it.

A key mechanism for increasing efficiency is reducing the time to error detection. This is
especially important in an innovative environment: rapid hypothesis testing cycles allow for the rapid
rejection of unviable solutions and the focus on promising areas. The team does not waste resources
defending an idea that fails to withstand scrutiny [2].

However, managed conflict requires mature rules of engagement. Direct communication should
focus on the content of the discussion, not on personal judgment. Without respect for the participants,
the model quickly degenerates into aggressive interactions and undermines trust within the team.
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A systemic limitation of the Israeli approach manifests itself in cultures with high power
distance or a pronounced emphasis on formal subordination. In such environments, open criticism
can be perceived as a violation of hierarchy. Without adaptation, directness becomes a source of
tension.

To transfer this model, several conditions must be met. First, a clear distinction must be made
between discussing an idea and treating the individual. Second, the stages of hypothesis testing must
be formalized to prevent the discussion from degenerating into endless arguments. Third, the leader
must demonstrate a willingness to accept criticism equally with other participants. In a comparative
perspective, the Israeli model enhances team effectiveness parameters such as learning speed,
innovation, and adaptability under uncertainty. It is particularly effective in projects involving new
product development and technological solutions.

The Singaporean management model developed in a context of limited natural resources, high
population density, and the need to build a competitive economy within a short timeframe. In this
environment, measurability has become a key management resource. Organizations build processes
around clear performance indicators, transparent reporting, and systematic performance monitoring.

Team effectiveness in this model is achieved through clear performance criteria. Each
participant understands the metrics by which the team's and individual's contributions to the project
will be assessed. These metrics are defined in advance, aligned with organizational goals, and
regularly analyzed. This reduces uncertainty and allows for the rapid identification of deviations.

A key mechanism for improving efficiency is related to the manageability of execution.
Measurability creates a structure in which results become concrete quantities rather than abstract
categories. The team is empowered to adjust actions based on data rather than subjective assessments.
This approach is particularly effective in projects where synchronizing the efforts of different
departments is essential.

A strength of the Singapore model is its strategic alignment. Team performance indicators are
aligned with the broader national and corporate strategy. This ensures vertical integration of goals
and reduces the risk of local optimization, whereby a department achieves its own metrics at the
expense of the overall objective.

However, focusing on metrics also carries potential risks. With excessive focus on numerical
indicators, employees may strive to formally achieve KPIs, without always considering the qualitative
aspects of their work. This creates the risk of substituting meaning for numbers, when achieving the
indicator becomes an end in itself [6].

Translating the Singapore model requires a well-thought-out metrics architecture. Indicators
should be linked to real results and not incentivize manipulative behavior. Furthermore, the evaluation
system should consider both quantitative and qualitative parameters to maintain a balance between
manageability and meaningful work.

In a comparative perspective, the Singapore approach enhances such team effectiveness
parameters as predictability, execution discipline, and strategic coordination. It is particularly
effective in environments that require a high degree of synchronization and clear process control. The
Singapore model demonstrates that, when properly designed, measurability becomes a tool not only
for control but also for strategic development. Team effectiveness in this case is built on the
transparency of goals and regular analytical course correction (Table 1).

Table 1 - Comparative model of national approaches to team effectiveness

. Condition
Country / Dominant Key The strength System for
management management | performance NS
. ©n of the model limitation successful
model principle parameter
transfer
Japan ( Kaizen, | Continuous Stability and . Slowing down | Having a
o . R Reducing
standardization | improvement | predictability variabilit due to over- | process
) through of quality Y regulation culture and
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Israel  (direct : Innovative identification | absence of | between
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o o of the result . .. L
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Despite cultural differences, an analysis of national practices reveals recurring mechanisms
underlying team effectiveness. These mechanisms are not country-specific; they reflect fundamental
patterns of organizational dynamics. Only the ways they are institutionalized vary.

Any team operates within a system of goals. Without a clearly defined outcome, even a high
level of competence doesn't guarantee productivity. Clarity of goals implies: specificity of the
expected result; measurability of progress; understanding priorities. Experience shows that teams
with a limited number of simultaneous tasks demonstrate higher concentration and lower error rates.
Limiting "work in progress" reduces cognitive overload and decreases the likelihood of misalignment.
A prerequisite for adapting this mechanism is a mature goal-setting system and a transparent metrics
system. Without this, clear goals become mere declarations.

Role blurring is one of the most common causes of decreased effectiveness. When
responsibility is distributed abstractly ("the team is responsible"), no one is actually responsible [3,4].
Personalized responsibility doesn't mean authoritarianism. It's about clearly assigning ownership to a
decision or process. This reduces the number of approvals and speeds up execution. However, this
mechanism only works if decision-making authority exists. Appointing someone in charge without
granting them authority creates a managerial paradox and reinforces bureaucracy.
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A team in which employees are afraid to ask questions or point out mistakes loses the ability to
learn. Psychological safety ensures the free exchange of information and improves the quality of
collective decisions [5,1,2]. The mechanism for increasing efficiency here is linked to the reduction
of hidden losses. Errors are identified earlier, problems are discussed openly, and decisions are made
based on real data. Adaptation requires: clear rules for discussions; separation of criticism of the idea
and the individual; a management position that allows for the possibility of error. Without these
conditions, attempts to implement “open communication” lead to formal feedback without real effect.

Repeatability of operations reduces variability and increases predictability of results. Standards
free up the team's cognitive resources for solving more complex problems. At the same time,
standardization should not suppress initiative. Its function is to provide a stable foundation on which
improvements are possible [14,15]. The key to adaptation is a balance between regulations and
flexibility. Excessive formalization slows down the team, while a complete lack of standards creates
chaos. Autonomy speeds decision-making, but without transparent metrics, it leads to inconsistency.
Control ensures manageability, but when excessively rigid, it reduces motivation and initiative.

Effective teams operate at a balance point: the goals are clearly defined; the indicators are
transparent; The team determines the method for achieving the result independently. This balance is
one of the key variables of organizational sustainability. The analysis allows us to identify six
universal mechanisms of team effectiveness: Clarity of goals. Personalization of responsibility.
Psychological safety. Short feedback cycles. Standardization of key processes. Balance of autonomy
and control (Table 2). Various national practices represent variations of these mechanisms, adapted
to specific institutional environments. Consequently, the successful transfer of "life hacks" is only
possible with an understanding of the specific mechanism they implement and the structural
conditions that ensure its operation.

Table 2 - Universal mechanisms of team effectiveness and conditions for their
institutionalization
Efficiency
Universal Impact Organizational Mm‘?n.“m limit .. | Sign of
. level (what conditions of | (when it|. . . ..
mechanism . effect o institutionalization
it affects) applicability | stops
working)
Limited When
. number  of The team
Team Reducing the | . " overloaded | .
. . .. priorities and | . independently
Clarity of goals | cognitive misalignment with
. . measurable filters out
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outcome secondary tasks
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Acceleratin In the
Personalization | Structural the & Alignment of | absence of | Decisions are
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P Y of decisions p Y . . p pp
decision
Early Protection When Participants
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errors honest error | a problem
When
Short feedback | System Quick action Regulgr turning the The team
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The popularity of management "life hacks" is largely due to their apparent simplicity.
Introducing a new meeting format, assigning a decision owner, or installing a visual task board is
much easier than restructuring the accountability system and corporate culture. However, this is
precisely where the main risk arises: the form is copied without changing the structure. Organizations
often adopt practices without understanding their internal logic [13]. Cargo cult in management
manifests itself in three signs: maintaining the previous system of responsibility when changing
instruments; lack of measurable criteria for the effectiveness of the implemented practice; resistance
to change at the level of informal norms. As a result, the “life hack” turns into an additional burden
rather than a source of increased productivity. Practices based on direct and firm communication can
enhance innovation in a low-power-distance environment. In a hierarchically oriented organization,
the same model can be perceived as a breach of subordination. Similarly, consensus procedures in a
fast-decision-making culture may be perceived as a delay in the process. Clear metrics and regulations
do improve manageability. However, when overly focused on reporting, employees begin to optimize
numbers rather than processes. This is manifested in: concentration on quantitative indicators at the
expense of quality; creating the appearance of activity; decreasing confidence in the evaluation
system. This situation is especially typical when implementing KPIs without preliminary process
diagnostics.

In an effort to increase transparency, organizations often increase the number of meetings and
approvals. As a result, employees waste time synchronizing instead of completing tasks. The paradox
is that too much communication reduces productivity just as much as too little. The optimal rhythm
is determined by the nature of the tasks and the degree of uncertainty in the environment.

Some practices require a high level of professional autonomy and responsibility. If the team
lacks the necessary competencies or experience working together, this autonomy can lead to
inconsistency. Therefore, the implementation of management tools should take into account the
team’s stage of development: formation; stabilization; high performance. Ignoring this factor creates
structural tension and reduces efficiency.

Mechanical copying of management practices without analyzing the institutional environment
and the level of maturity of the team not only does not increase efficiency, but can also aggravate
internal contradictions [7]. Improving performance requires a systematic approach: diagnostics of the
current organizational architecture; identifying key constraints; phased implementation of tools
followed by an assessment of their impact. Team effectiveness is not a set of techniques, but the result
of alignment of goals, structure and culture [9].
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An analysis of international experience shows that effectiveness isn't created by tools alone. It
emerges when tools are integrated into a clear management logic. Therefore, the implementation of
teamwork practices should begin not with choosing a "fashionable approach," but with identifying
organizational limitations.

Before implementing new practices, it is necessary to determine: how decisions are made in a
team; who is actually responsible for the result; how information is distributed; where delays and
losses occur. Diagnostics may include an analysis of decision-making time, the number of reworks,
the number of approvals, and the level of conflicts. Without an understanding of these parameters,
the implementation of new tools becomes an experiment without success criteria.

The key question is which mechanism needs to be strengthened: acceleration of decisions;
increasing transparency; reducing the number of errors; increasing responsibility; improving
communication. For example, if the problem is unclear responsibility, it makes sense to implement a
personalized solution owner model. If the main challenge is recurring errors, it would be logical to
introduce elements of standardization and regular reviews. This way, the tool is selected to suit the
task, and not the other way around.

Experience shows that large-scale reforms often generate resistance. A more sustainable
approach is to launch a pilot project within a single team or department. The pilot must have: a
specific goal; measurable indicators; limited testing period; procedure for analyzing the results. This
allows us to assess the real impact of the practice and adjust it before scaling.

Any management practice should be accompanied by impact measurement. Indicators may
include: reduction of decision-making time; reduction in the number of reworks; reducing the number
of conflicts; increased employee satisfaction; completing tasks on time. If no effect is observed, the
practice must be adjusted or discontinued. Rejecting an ineffective tool is a sign of managerial
maturity, not weakness.

After successful testing, the practice should be enshrined in regulations, standards, and the
training system. Institutionalization includes: formalization of rules; training new employees;
inclusion of the tool in the performance evaluation system. Without this, the changes are temporary
and gradually disappear.

International ~ experience  allows us to formulate ~a  universal  rule:
efficiency increases not when an organization copies best practices, but when it eliminates its own
limitations.

Life hacks only work when coupled with managerial discipline, clear goals, and a willingness
to correct mistakes. Otherwise, they become part of corporate decor (Table 3).

Table 3 - Systemic model for the implementation of international team effectiveness practices

Diagnosed Management Local Key oo .
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A comparative analysis shows that the phenomenon of team effectiveness "life hacks" is
essentially a simplified representation of complex management mechanisms that have acquired a
stable institutional form in various countries. In practice, they appear as shortcuts: limiting meetings,
assigning decision ownership, visualizing tasks, standardizing operations, and providing regular
feedback. However, their actual effectiveness is determined not by the tool itself, but by the extent to
which it is integrated into the organization's management system and supported by cultural norms of
interaction.

Differences between national teamwork models are not simply a matter of "better/worse." They
reflect different ways of balancing four fundamental parameters: process formalization, participant
autonomy, decision-making speed, and communication style. The Japanese culture of continuous
improvement increases resilience through disciplined standards and waste reduction; the American
model accelerates results through personalized responsibility and an action-oriented approach;
German process rigor ensures quality and predictability, but requires caution in highly dynamic
environments; Scandinavian autonomy accelerates decision-making, but only with mature goals and
transparent metrics; the Dutch consensus-based tradition increases the sustainability of execution, but
can lengthen the cycle; Israeli directness allows for quick "crushing of weak ideas," but requires a
clear distinction between criticism of the idea and respect for the individual; Singaporean metric-
driven governance increases predictability, but carries the risk of formalization and a shift in focus to
reporting.

This leads to a practical thesis: there are no universal " life hacks," but there are universal
mechanisms that implement them. The article identifies six such mechanisms: clarity of goals,
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personalized responsibility, psychological safety, short feedback cycles, standardization of key
processes, and a balance of autonomy and control. Each national practice represents a combination
of these mechanisms in a certain proportion. Therefore, the management task is not to copy the
external form ("like they do"), but to select the right mechanism for a specific organizational
constraint ("what's holding us back?").

Of particular significance is the risk of cargo cults, which occurs when an organization
implements tools without changing fundamental principles: accountability, authority, metrics, and
discussion norms. In such cases, visual boards become mere displays of activity, retrospectives
become rituals without conclusions, and KPIs become a system for simulating effectiveness. This is
not only useless, but also increases internal costs and reinforces employee cynicism toward change.
Therefore, the implementation of team effectiveness practices should be viewed as a controlled cycle:
diagnosis — pilot — impact measurement — adjustment — institutionalization. Team effectiveness
isn't a matter of "people's character" or "good chemistry." It's the controlled result of an organizational
architecture in which goals are translated into clear priorities, decisions are recorded and executed,
mistakes are transformed into learning, and processes ensure predictability without losing flexibility.
This architecture enables teams to maintain productivity not only in stable conditions but also during
periods of crisis, digital disruption, and structural restructuring.
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Abstract. The article considers the directions of improving the management system of fire
departments in industrial regions using the example of Fire Department No. 11 in the Karaganda
region (Temirtau). The need for a transition from a reactive model of operational response to a risk-
oriented industrial safety management in conditions of a high concentration of hazardous industrial
facilities is substantiated. A concept for transforming the fire department into an analytical center
for managing technological risks in the region is proposed. The modernization model includes
digitalization of management processes, implementation of a process approach, development of
human capital, integration with industrial enterprises and the formation of a system for forecasting
and ranking risks. The methodological basis of the study is formed by the principles of risk
management [1], process approach [2], industrial safety systems [3], concepts of organizational
development [4] and modern approaches to human resource management in conditions of increased
professional risk [5]. The practical significance of the work lies in the possibility of a phased
implementation of the proposed model in fire departments of industrial territories of the Republic of
Kazakhstan. The implementation of the developed recommendations will increase the readiness of
units, reduce response time, reduce the recurrence of incidents and strengthen the sustainability of
the industrial infrastructure of the region [1], [3], [6].

Key words: management, fire department, industrial safety, risks.

Industrial regions are characterized by a high concentration of hazardous production facilities,
complex technological infrastructure, and an increased risk of man-made accidents. In such
conditions, the fire department functions not only as a rapid response unit but also as an element of
the industrial risk management system [1,3].

Modern approaches to security involve a transition from a response model to a systemic risk
management model based on threat identification, assessment, and forecasting [1,7]. In industrialized
areas, the classical normative-hierarchical management model proves insufficient without analytical
and process tools [2,8].

The traditional fire department management system is based on strict regulations, vertical
management and control over the implementation of standards, which ensures stability and discipline
[10].

Strengths of the model: clear structure of responsibility; algorithmization of actions; regulated
reporting; high manageability of the unit.

However, this model is predominantly reactive in nature, since management is carried out after
an incident [7,8]. Insufficient digitalization of processes and limited incident analytics reduce the
potential for forecasting and preventive risk management [1].
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Modern quality and safety management standards orient organizations toward a process-based
approach and continuous improvement [2,3], which requires the transformation of the current fire
department management system.

The proposed model is based on a risk-oriented approach, which complies with the international
principles of ISO 31000 [1].

The fire department should be considered an analytical center for managing the region's man-
made risks. This approach involves: systemic threat identification; assessment of probability and
consequences; formation of a risk matrix; scenario modeling of emergency situations; analysis of
"near incidents" (near miss) [1,7]. This logic corresponds to the Safety -II concept, where the
emphasis is shifted from accident analysis to system stability management [7].

Digital transformation is a necessary element of a modern management system [2,9]. The
implementation of electronic accounting systems and analytical dashboards allows for the following:
analyzing response times; assessing equipment availability; forecasting workloads in risk zones; and
tracking the recurrence of incidents.

The use of data in management is consistent with evidence-based principles management and
requirements of systemic risk analysis [1,6].

Integration with digital databases of industrial enterprises (facility plans, hazardous substance
data) increases the level of situational awareness and reduces uncertainty in response [3].

Firefighting in industrial areas involves high levels of occupational stress and physical strain.
Effective personnel management must take into account the principles of strategic HR management
[5].

The necessary measures are: continuous professional development; industrial accident scenario
exercises; mentoring programs; psychological support for employees; a motivation system that takes
into account the risk level [5]. Organizational changes require managed transformation, which is
confirmed by theories of organizational development [4].

Modern occupational health and safety standards require coordination among all participants in
the safety system [3]. The fire department and the enterprise must function as a single risk
management ecosystem. This includes: joint risk maps; participation in industrial safety audits;
regular exchange of analytical data; and agreed-upon response scenarios [1,3].

This approach is consistent with the principles of system safety and reduces the likelihood of
organizational accidents [8]. According to ISO 9001, organizational management should be based on
a process approach and measurable performance indicators [2].

For  the fire department, this means: creating a  process map;
identifying bottlenecks; establishing KPIs (equipment preparation time, serviceability percentage,
training completion rate); conducting internal audits [2]. Measurability of processes is a basic
condition for system controllability [6].

The formation of a risk matrix and the ranking of objects by hazard level are consistent with
international risk management recommendations [1]. Analysis of seasonal factors, technological
peaks, and incident frequency allows for a transition from response to forecasting [6]. This approach
enhances system resilience and reduces the likelihood of catastrophic scenarios [7,8].

Any modernization requires the managed implementation of changes. According to J. Kotter's
model, transformation should include the formation of a change coalition, a strategic vision, and the
institutionalization of new practices [4].

The implementation of digital and risk-oriented tools should be phased and accompanied by
training of management staff [9].

At the same time, discipline and regulatory framework provided for by the legislation of the
Republic of Kazakhstan [10] are preserved as the basis for the stability of the system.

The implementation of the proposed model will allow: to reduce response time; to reduce the
recurrence of incidents; to increase the readiness of equipment; to increase resilience to personnel
losses; to strengthen the industrial safety of the region [1,3,6].
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Strategically, the fire department is being transformed from an operational unit into an element
of the regional risk management system.
The implementation of the proposed model for modernization of the PC-11 management system
assumes the achievement of measurable organizational and operational results corresponding to the
principles of ISO 31000 and ISO 9001 [1,2], as well as the concept of sustainable safety Safety-II [7]

(Table 1).
Table 1 - Forecast of changes in key operational indicators (implementation horizon — 2 years)
. Current | Forecast after Expected
Indicator . : Base
status | implementation change
Average response time, min 8.5 7.2 1 15% El]gl[t;lzanon of routing
Shaﬁre of tichmcally ready 22 9 1 10%. Pro.cess control  of
equipment, % maintenance [2]
561’63“ visitsto the samesite, | ¢ 11 139% | Incident analytics [6], [7]
0

Avqrage time to prepare 40 39 1 20% Standardization of
equipment for departure, min processes [2]
Complfuon rate of training 76 95 1 19% Personnel development
plans, % system [5]

The reduction in response time and recurring incidents is due to the implementation of
analytical risk management tools [1,6]. The improvement in technical readiness of equipment is
associated with the implementation of process management and KPI control [2] (Table 2).

Table 2 - Assessment of strategic and systemic effects of modernization

Direction of change

Short-term effect (1

Medium-term effect (2—

Strategic effect

Process approach

operations

year) 3 years)
. . Formation of an
T Increasing data | Reducing management . .
Digitalization ) analytical risk center
transparency uncertainty [1]
Sustainable
Human  Resources o . .
Increased motivation | Reducing staff turnover | professional personnel
Management
reserve [5]
Integration with | Improving Reducing the likelihood | Unified ecosystem of
enterprises coordination of major accidents industrial safety [3]
N e L Continuous
Optimization of | Stabilization of

performance indicators

Improvement Culture

2]

Risk-based
management

Formation of a risk
matrix

Forecasting emergency
peaks

Increasing the region’s
resilience to man-
made threats [7,8]
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For a comprehensive assessment of implementation, the integral index of management system
efficiency (I_eff) can be used:

I eff =) (wi x Ki) Where: Ki is a normalized indicator of efficiency; wi is the weighting
coefficient of the indicator’s significance 3w = 1).

The use of integrated assessment corresponds to the methodology of quantitative analysis of
risks and the effectiveness of management decisions [6].

The integrated implementation of digital, process and risk-oriented management tools will
allow: to increase the operational resilience of the division; to reduce the variability of response
indicators; to strengthen integration with industrial enterprises; to form a preventive model for
managing man-made risks [1,3,7].

Thus, the fire department is being transformed from a rapid response structure into an element
of the region’s strategic industrial safety management system.

Table 3 shows the calculation of the seasonality coefficient for the PC-11 load analysis (using
the average statistical data on the number of trips per year as an example). The methodology complies
with the approaches of quantitative analysis and statistical normalization of indicators [1,6].

Calculation method. The seasonality coefficient is determined by the formula:

K season,1=Yi/ Y, where: Yi is the number of trips in the i-th month; Y~ — average monthly
number of departures; Ksez,i is the seasonality coefficient of month 1. If Ksez>1 — increased load is
observed; if Ksez < 1 — decreased activity (Table 3).

Table 3 - Calculation of the seasonality coefficient based on the number of PC trips

No. Month Number of ' Average monthly value Seasonality
departures ( Yi) (Y =2000/12=167) coefficient (Ksez)
1 January 140 167 0.84
2 February 150 167 0.90
3 March 165 167 0.99
4 April 175 167 1.05
5 May 185 167 1.11
6 June 210 167 1.26
7 July 230 167 1.38
8 August 220 167 1.32
9 September 180 167 1.08
10 | October 170 167 1.02
11 | November 160 167 0.96
12 | December 135 167 0.81
Total 2000 — —

Seasonality analysis:

The peak load occurs in the summer period (June—August), where the seasonality coefficient
reaches 1.26—1.38.

The minimum load is observed in the winter months (December—January), with a coefficient of
0.81-0.84.

The amplitude of seasonal fluctuations is: A = Kmax — Kmin=1.38 —0.81 =0.57. The obtained
results allow: planning the strengthening of duty shifts in the summer period; adjusting vacation
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schedules; increasing the readiness of equipment during the peak season; taking seasonality into
account when forming a risk matrix [1,6].

The use of the seasonality coefficient allows us to move from reactive response to predictive
management of the division’s resources, which corresponds to the principles of risk-oriented
management [ 1], and quantitative analysis of efficiency [6].

Improving the management system of fire departments in industrial regions requires a transition
from a reactive model to a risk-oriented management system based on international standards of
quality management, safety and risk management [1,2,3].

The integration of digital tools, human capital development, process approach and systemic
forecasting form the basis for the sustainability of industrial territories in the context of increasing
technological complexity [6,7].

Thus, modernization of fire department management is a strategic factor in ensuring industrial
and regional safety.
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Abstract. This paper examines current issues and areas for improving lending processes in
consulting firms specializing in mortgage and consumer loans. Using Ipoteka Group (Republic of
Kazakhstan) as a case study, it analyzes the operations of a mortgage broker providing full
transaction support services at various banks in Kazakhstan. Against the backdrop of high mortgage
market growth in 2025 (record issuances, dependence on transfers from the Unified Accumulative
Pension Fund (UAPF) and government support), but with tightened regulation, key challenges are
identified: extended approval times, decreased application approval rates, dependence on
preferential programs, and the digitalization of processes.

Keywords: mortgage lending, consumer lending, mortgage broker, Ipoteka Group,
digitalization, Kazakhstan.

The lending market in the Republic of Kazakhstan in 2025-2026 is characterized by dynamic
growth, but also significant regulatory restrictions. The volume of mortgage loans by the end of 2025
exceeded 7.4 trillion tenge (+19% year-on-year), while consumer lending slowed by half compared
to 2024 due to stricter requirements for debt burden and terms [1,2].

Consulting companies (mortgage brokers) play a vital role as intermediaries between clients
and second-tier banks (STBs), helping select optimal programs, collect documents, and support
transactions. Ipoteka Group is a prominent player in the market, operating in Astana and Almaty,
focusing on full support for mortgages, consumer loans, and car loans. Over the past 4.5 years, the
team has helped more than 8,480 families purchase housing [3].

The goal is to analyze lending processes at Ipoteka Group and propose ways to improve them
in today's environment.

Mortgages and consumer loans are key instruments of housing and consumer policy. In
Kazakhstan, mortgages are heavily dependent on government programs (such as "7-20-25," "Otau,"
and others), which offer rates of 7%, down payments of 20%, and a financing limit of 100 billion
tenge per year [4].

Consumer lending increased in 2025, but the regulator (ARFRFR and the National Bank of the
Republic of Kazakhstan) introduced restrictions: a ban on loans over 5 years in case of overdue
payments, limits on the debt burden (DTI) and high-risk loans [5].

The broker’s role is to minimize refusals (in 2025, the approval rate of applications fell to 24%
in some quarters), select a bank with the best conditions, and speed up the processing [6].

Ipoteka Group is a consulting company providing mortgage selection and support services at
any bank in Kazakhstan, as well as consumer and auto loans. Our core principles include contractual
work, consultations at all stages, real estate selection, and client legal protection [3].
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The processes include: initial consultation (online/offline); credit history and income analysis;
program selection (preferential/commercial); document collection and submission to the bank;
support until the loan is issued and the collateral is registered.

In 2025, the company faced challenges: the suspension of disbursements at major banks (Halyk,
BCC, Forte) in the fall due to the increase in the base rate to 18% and the introduction of a 20%
annual interest rate limit [7]. This led to extended terms and a shift in focus to Otbasa Bank's programs
and certain preferential products.

Key challenges in 2025-2026:

High dependence on government programs and transfers from the ENPF (transfer growth +81%
to 449.7 billion tenge) [1].

Tightening of regulations: the 20% limit on the effective interest rate makes commercial
mortgages unprofitable for banks (required margin 4-6%) [8].

Declining approval rates and increasing refusals due to strict income and debt verification.

Long review periods (especially in programs like “7-20-25” — the waiting list is months long).

Insufficient digitalization: many processes remain paper-based, which increases time and
errors.

Competition with digital platforms (Onaylpoteka, etc.) [9].

In the consumer segment, there is a slowdown in growth due to restrictions of the ARRFR [5].

For Ipoteka Group we offer:

Digitalization of processes—implementing a CRM system and an online application platform,
integrating with bank APIs and eGov for automated data verification. This will reduce processing
time by 30-50%.

Strengthening risk analytics — developing internal client scoring based on credit history,
income, and the Unified Accumulative Pension Fund (UAPF) data to increase approval rates by 15—
20%.

Expansion of partnerships — deepening cooperation with Otbasy Bank, ForteBank and new
digital brokers; participation in 2026 programs (all banks will be able to work using the Otbasy system
) [10].

Diversification of services—active development of support for consumer loans and auto loans
to compensate for the decline in mortgages.

Staff training and marketing focus on online consultations and targeted advertising on
Instagram / Telegram to attract younger clients.

Monitoring regulatory changes — prompt adaptation to new limits and programs.

Improving lending processes at consulting firms like Ipoteka Group requires a balance between
digitalization, risk management, and adaptation to strict regulation. Implementing the proposed
measures will improve efficiency, reduce refusals, and maintain market leadership. Stabilization is
expected in 20262027 following a possible reduction in the base rate and the development of market
mechanisms.

We have conducted a comparative analysis of the main mortgage programs in Kazakhstan,
including “7-20-25”, “Baqytty”’ Or6ace" and "Illansipak", as well as some other preferential and
market products (Tables 1, 2).

Table 1 - Main Program Parameters

Program Interest rate Down Loan term Housing | Target audience
payment
7-20-25 7% 20% | Upto25yearsold | Primary | Citizens without
housing
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Socially
baxerrEL Basses 2% 10% Up to 20 years New & vulnerable
(2-10-20) recycled o1

families
Hlanspak  (5- 0 o . Youth/social
10-20) 5% 10% Up to 20 years Primary aroups
Hypasr Zher (5- 0 o . Different
20-25) 5% 20% Up to 25 years old | Primary categories
Commercial From =8% <po, | Up to 20-30 years | Primary & S
mortgage to >19% 20-30% old secondary Wide circle

1. "7-20-25"

Rate: fixed 7% per annum for the entire term.
Down payment: 20% of the cost of housing.

Duration: up to 25 years — one of the longest among state programs.
Housing: only primary market (new buildings).

Peculiarities:

The citizen and spouse must not have owned housing before the established deadline.

Always in demand, but due to funding limits, banks may regulate issuance.
Pros: relatively low rate and long term.

Cons: Requires a fairly large down payment and is limited to expensive properties.
2. « bakvimmul Basses » (2-10-20)

Rate: very preferential - 2% per annum.

Down payment: 10% is less than “7-20-25”.
Term: up to 20 years.
Housing: primary and secondary, and you can also build a house yourself.
large families, those on waiting lists, single-parent families, etc.

Pros: minimum rate, availability of the secondary market.
Cons: narrower social criteria for participation.

3. “Shanyrak ” (5-10-20)

Rate: preferential - 5% per annum.
Initial payment: from 10%.

Term: up to 20 years.

Housing: only primary (new buildings).

Target audience: Often aimed at young citizens and quota groups.
Pros: moderate rate, small down payment.

Cons: loan amount limits are lower than those of 7-20-25.
4. « Nypawt Zher »

Rate: usually around 5%.
Term: up to 25 years.

Features: Another government program with preferential terms for a wide range of citizens, but

with specific features regarding housing availability and waiting lists.
5. Commercial mortgage products
Rate: from =8% to 20%+ — higher than state programs.
Flexibility: it is possible to purchase primary and secondary housing, individual houses.
Requirements: often higher — collateral, income, payment history.
Pros: a wider selection of housing and loans for various purposes.
Cons: Significantly higher rates.
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Comparison table 2 - key parameters
Proeram Annual Down Term Secondary Commercial
& interest rate payment 1s possible banks
7-20-25 7% 20% Up to 25 years old X Yes
baxpITTBI 0 0 Through
Basses 2% 10% Up to 20 years v OtbasyBank
Through
[axpIpak 5% 10% Up to 20 years X regional
programs
Hypisr Zher ~5% ~20% Up to 25 years old X Yes
Commercial o o
mortgage From ~8% ~20-50% | ~20-30 years 4 Yes
Recommendations for selection:
If you want a favorable mortgage and meet the conditions: "bakpirTer Otbasy" — the lowest

rate (2%).

If you don't have a home and are planning to buy a new building: "7-20-25" is the optimal
balance between rate and term.

For families with limited resources: "Shanyrak" and "Bakytty" Otbasy» more affordable with a
down payment.

If government program requirements don't suit you, commercial mortgages offer more
flexibility but are more expensive.
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Abstract. The paper presents a finite element modeling study of the power and energy
parameters of the cutting process in drum shears of the 1700 hot rolling mill at QARMET JSC. The
relevance of the research is determined by the need to improve the accuracy of load estimation for
electric drives of metallurgical equipment operating under variable and impact torque conditions.
The simulation was performed in the DEFORM-3D software environment, taking into account
thermo-mechanical interaction, nonlinear stress—strain behavior, and the kinematic features of the
inter-blade clearance variation.

As a result, time-dependent characteristics of vertical cutting force, torque, and power were
obtained for both the upper and lower drums. It was established that despite similar values of vertical
cutting force, the distribution of torque and power between the drums is significantly non-uniform,
with the lower drum being subjected to higher loading. The cutting process demonstrates a
pronounced non-stationary behavior and the presence of oscillatory components in the final stage,
where peak torque and power values are formed.

The study shows that the design and analysis of drum shear electric drives should be based not
only on the maximum cutting force but also on the time-dependent torque and power characteristics,
which more accurately reflect the real loading conditions. The obtained results can serve as a
computational basis for optimizing the structural and operational parameters of drum shears and
improving electric drive control systems.

Keywords: drum shears, modeling, energy-force parameters, program

Determining the force and power parameters of a technological process is a key stage in
investigating the load characteristics of drive motors in metallurgical equipment, since the
deformation force, torque, and power consumption are directly related to the actual loading level of
the electric drive [1, 2]. Recent studies have shown that predicting rolling force and torque improves
the accuracy of process characterization, while accounting for motor loads in individual rolling stands
makes it possible to use these data for load balancing, productivity enhancement, and reduction of
excessive operating costs [ 1, 3]. In turn, analyzing the evolution of load torque and motor speed across
the stands allows a more adequate assessment of the electrical variables of the drive under actual
operating conditions of a metallurgical unit [2]. In this regard, the determination of force and power
parameters should be regarded as a necessary scientific and practical basis for the modeling, analysis,
and optimization of drive systems in metallurgical equipment [1-3].

This issue is of particular importance for flying shears used in rolling production, where the
force and power parameters of the cutting process directly determine the variable and impact nature
of the resisting torque on the electric drive shaft. For rotary shears, it has been shown that, at the
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moment of cutting, a short-term shock cutting torque arises, which may reach values comparable to
the rated motor torque; therefore, maintaining speed stability in the cutting zone becomes an
independent task of the drive control system [4]. At the same time, the load imposed on the electric
drive is determined not only by the dimensions of the rolled product, but also by a combination of
technological factors, including the height of the fracture zone, the length of the cutting line, the
critical shear stress of the material, its temperature state, and the cutting angle, since an increase in
the cutting angle increases the effective fracture length and, consequently, the required cutting force.
Therefore, any change in rolling and cutting conditions is directly transformed into a change in the
required torque and motor current of the flying shear drive [5].

It has also been established that the interaction between the electric drive and the elastic multi-
mass mechanical system of rotary crop shears causes significant speed oscillations during cutting,
operation of the drive under the maximum permissible current for a substantial portion of the cycle,
and an increase in the duration of transient processes. This adversely affects cutting quality and
increases the requirements for the overload capacity of the motor, the dynamic response of the control
loops, and the effectiveness of torque compensation algorithms. One recent study has shown that
reducing the amplitude of speed oscillations directly improves the damping of mechanical vibrations
and shortens the post-cut transient process [5].

Therefore, when investigating the electric drives of flying shears, the force and power
parameters of the cutting process should be regarded as a key input set of parameters for calculating
peak currents, assessing overload operating conditions, selecting motor power, and tuning the control
system aimed at stabilizing speed and torque during the most heavily loaded phase of the
technological cycle. This is consistent with studies in which the application of more accurate torque
control in highly dynamic flying shear systems is considered as a means of improving cutting
accuracy and reducing current-related emergency shutdowns [4, 6].

Given that the force and power parameters of the flying shear cutting process directly determine
the level and nature of electric drive loading, their reliable determination becomes an important
computational and analytical task. One of the effective approaches for determining the force and
power parameters of cutting is the finite element method, since it makes it possible to investigate the
process under conditions that are as close as possible to the actual interaction scheme between the
knives and the rolled product. This is particularly important for flying shears, where cutting proceeds
under conditions of highly localized plastic deformation and fracture, short-term contact interaction,
variable tool kinematics, and pronounced nonlinearity of the stress—strain state. Under such
conditions, direct experimental determination of stress, strain, and contact load distributions in the
cutting zone is difficult, whereas three-dimensional finite element modeling makes it possible to trace
the evolution of the process over time, including the stages of elastic indentation, plastic flow, crack
initiation, and final separation of the metal [7, §8].

In this regard, one of the effective tools for the finite element determination of the force and
power parameters of the cutting process is the DEFORM-3D software package, which implements
the finite element method and enables the simulation of three-dimensional metal processing
operations under conditions of large deformation, thermomechanical interaction, and complex contact
relationships [9].

The present study considers the finite element determination of the force and power parameters
of the cutting process in the DEFORM-3D software environment for the rotary crop shears of the
1700 hot rolling mill at QARMET JSC (Figure 1), which are intended for cropping the head and tail
ends of the strip before it enters the finishing stand.
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Figure 1 — Rotary crop shears of the 1700 hot rolling mill at QARMET JSC

Particular attention was paid to the cutting process with different knife speeds, in which, during
the working rotation of the drums, the inter-knife gap changes sequentially according to the “minus
— zero — plus” pattern, thereby ensuring complete metal separation (Figure 2). Taking this kinematic
feature into account in finite element modeling makes it possible to determine the time-dependent
cutting force, torque, and power, which are required for the subsequent assessment of the loading
imposed on the shear electric drives.

Knife radius Cutting process Sheared profile
Knife clearance:g
”
u
Differential speed
cutting crop
shears
L
o
Ru>RL
e
Conventional
crop shears G
N
Ru=RL

Figure 2 — Kinematic schemes of the cutting process

The preparation of the computational model and the numerical simulation of the cutting process
were carried out in several stages. The geometric models of the shears and the workpiece were
developed in the KOMPAS-3D computer-aided design system (Figure 3) in accordance with the
technical documentation of the equipment, after which they were imported into the DEFORM-3D
software package for subsequent finite element analysis.
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Figure 3 — Geometric model

When formulating the problem, assumptions similar to those adopted in a previously published
finite element modeling framework were introduced [10]: the tool was treated as an absolutely rigid
body with a constant surface temperature, the workpiece material was considered a homogeneous
isotropic medium, and deformation was described within a viscoplastic formulation; the contact
interaction was defined using the Siebel friction law.

In the computational model, the workpiece material was specified as AISI 1015 steel. The initial
workpiece temperature was set to 900 °C. The contact between the tool and the workpiece was
described by the Siebel friction law with a friction coefficient of 0.7. For the drums, angular velocities
corresponding to a rotational speed of 46.25 rpm were prescribed, which ensured the reproduction of
the required kinematic conditions of the process.

The computational domain was discretized using a finite element mesh comprising 313,578
elements. The numerical simulation was performed in 300 calculation steps with a time increment of
0.001 s. Thus, the total simulated duration was 0.300 s, which was sufficient to reproduce the
complete cutting process and to obtain the time-dependent relationships of the investigated force and
power parameters (Figure 4).
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Figure 4 — Simulation of the cutting process
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According to the results of the finite element simulation, the cutting process exhibits a distinctly
non-stationary character and is accompanied by abrupt variations in the force and power parameters
over time. In the plots of the vertical cutting force (Z) (Figure 5), torque (T) (Figure 6), and power
(P) (Figure 7), the “Top die” curve corresponds to the knife of the lower drum with the smaller
diameter, whereas the “Bottom die” curve corresponds to the knife of the upper drum with the larger
diameter. At the same time, the upper knife has a convex profile, while the lower knife has a concave
profile. As a result, during the mutual penetration of the knives and the deformation of the metal, the
actual contact surface area, as well as the position of the resultant contact force, differs for each knife
at specific moments in time. This leads to similar values of the vertical cutting force, while a
pronounced difference is observed in torque and power.
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Figure 5 — Vertical cutting force (Z) versus time
Torque (N-mm) Step 101
4 Ze+009
| 1 T 1 1 I I 1 T i ! T I T T I 1 1 I T I I T 1 T |
- (0053, e+ /I -
: —— Top Die :
3 4e+000 | —— Bottom Die =
- /\,- i
2 5a+002 ; J __
- I | O
1 Ta+00Q | / o '\___\ N o |
8 36+008 B /\/ i N\ | / i
{ N 1
-1 Te+007 /IT T L T o P [ SN S TR T | TR T TR

Q.00 0.011 0022 0.034 0.045 z 0.056

Time (sec) .

Figure 6 — Torque (T) versus time
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Figure 7 — Power (P) versus time

Analysis of the Z relationship (Figure 5) shows that up to approximately 0.018-0.020 s, the
vertical cutting force remains insignificant, which corresponds to the stage of tool approach and initial
contact. This is followed by a sharp increase in the load associated with the active penetration of the
knives into the metal and the development of plastic deformation. Within the interval of 0.022-0.035
s, the force reaches a level of approximately (0.9—1.2)-107 N, and by the end of the considered
segment it increases to maximum values of about 1.5-107 N for the knife of the lower drum and
1.6-107 N for the knife of the upper drum. The closeness of these values indicates that the vertical
component of the cutting force is, in general, borne by both drums in a comparable manner, while its
variation is mainly governed by the resistance of the metal to plastic shear and fracture.

At the same time, the T relationship (Figure 6) reveals a substantially more non-uniform
distribution of torque between the drums. After the onset of the active cutting phase, beginning at
approximately 0.020-0.022 s, the torque acting on the knife of the lower drum increases more
intensively and, throughout the main part of the process, exceeds that acting on the knife of the upper
drum. In the final stage of cutting, the maximum value for the knife of the lower drum reaches
approximately 4.0-10° N-mm, whereas for the knife of the upper drum it is about 1.8-10° N-mm.
Thus, despite the comparable level of vertical cutting force, the torque on the lower drum is more
than twice as high. This result is explained by the difference in knife geometry and the resulting
asymmetry of the contact interaction: as the contact area and the position of the line of action of the
resultant force change, both the load application arm and the ratio of its normal and tangential
components vary, which directly affects the magnitude of the torque.

A similar pattern is observed in the P relationship (Figure 7), since at a given angular velocity
of drum rotation, the power is determined by the magnitude of the generated torque. During the active
phase of the process, the power associated with the knife of the lower drum increases more rapidly
and reaches a maximum value of approximately 1.9-10'° N-mm/s, whereas for the knife of the upper
drum the peak value is about 8.6-10° N-mm/s. Consequently, at the most heavily loaded moment of
the process, the energy load on the lower drum is also significantly higher. This leads to the
conclusion that, in drive system calculations, the final stage of cutting is the governing one, since it
is during this stage that the peak values of torque and power are formed.
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It should also be noted that the T and P relationships exhibit an oscillatory character, which is
especially pronounced for the knife of the upper drum in the interval of approximately 0.040—0.050
s. These oscillations are associated with the redistribution of contact pressures, changes in the length
of the contact line, and the transition of the process from the stage of predominantly plastic
indentation to the stage of intense shear fracture of the metal. The non-stationary nature of the loads
in this region indicates the variable character of drum loading and confirms the need to account for
the time-dependent dynamics of the force and power parameters when analyzing electric drive
operation.

In general, the simulation results show that the vertical cutting force varies in a similar manner
for both knives, whereas the torque and power are distributed unevenly between the drums. The knife
of the lower drum with the smaller diameter is the most heavily loaded in terms of torque and power.
Therefore, in the design and verification calculations of the electric drive of rotary crop shears, it is
advisable to consider not only the maximum cutting force, but also the peak values of torque and
power obtained for the most heavily loaded drum during the final stage of the process.

The obtained results confirm that, in the analysis and design of the electric drive of rotary crop
shears, it is insufficient to focus solely on the cutting force. For a correct assessment of drive loading,
it 1s necessary to take into account the entire set of force and power parameters of the process,
primarily the time-dependent torque and power relationships, since these most fully reflect the actual
operating conditions of the motor. Such an approach makes it possible to improve the reliability of
calculations, to justify the selection of drive parameters, and to establish more accurate requirements
for the control system.

Thus, the finite element determination of the force and power parameters of the cutting process
is an effective tool for investigating the loading of electric drives in metallurgical equipment and may
serve as a computational basis for the subsequent optimization of the structural and operating
parameters of rotary crop shears.
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. NUADOPIAHABIPY KAF TAUBIHIAA KQCIHpPBIH AYIUTIH
YUBIMJIACTBIPY/IbI ZKACAH/IbI UHTEJIUIEKT ) KYUECIMEH XETULIIPY

3AYPBEKOBA JISI33AT EJIUTEEBHA
M.X . dynaru ateiHgarsl Tapa3 yHUBEpCUTETI « DKOHOMUKA JKOHE KYKBIKY» (DaKyIbTeTiHIH
«Kapxsl sxoHe ecem» KadeapachbHbIH aFra OKBITYIIBICHI
Tapa3, Kazakcran

Anoamna: Kazaxcman 3KOHOMUKACHL OAMbIN Kele HCAMKAH HCA0aod KaCinopblHOApOblH
KapI#CHLIbIK  MYPAKMBLIbIZLIH  KAMMAMACHI3 emy JHCoHe WbIHALbL eCenmilikmi YCblHy ©3eKmi
Macenenepdiy  Oipi  bonvin  omwelp.  Lugpranoeipy  oicazoaiibinoa  KaCinopvlH  ayOumin
yibimoacmulpyosl dcacanovl unmennekm (AKH) sicyiienepi apkvlivl Hcemindipy — ayoummiy Canacolt
apmmulpyza, mayekenoepoi 0271 AHbIKMAY2A JHCIHE YAKbIMMbl YHemoeyee MYMKIHOIK 0Oepeoi.
Kapoicoinvix aknapammoty Oypmananysl uH8ecmopaap meH cepikmecmepoiy CeHiMiH momeHOemin,
Hapvlkmazvl Oedence kepi acepin mueizedi. CouObiKman ayoummi muiMoi YublmMOacmolpy
KOCINOPbIHHBIY AUILIKMBIZbIH APMMbIPHIN, [WKI JHCIHE CHIPMKbL MYO0O0eli mapanmapovly CeHiMIH
Hbl2aUmMaovl. Ayoum mek Oakvliay Kypanbl &aHa emec, COHbIMEH Kamap KacinOpbiHHbIY
cmpame2usiiblK, 0amy 6a2blmmapuvlH 0aeanay MeH IKOHOMUKAILIK WelimMoepoi OHMAatllaHobipy OblH
Mauwi306l hakmopwvl OonbIN MadBLLIAOL.

Tyiiinoi cozoep: cmpameusiiblk HCOCNAPAAY, KPUMeputl, KaApICoLIblK aknapam,oypmanamy,
Myooeni, pakmopul, uHUYUAMuUEmi, 00beKmu8, HOpMAMUEMIK aKminep, UHEeCmop.ap, cepikmecmep,
UUDPIAHOBIPY, HCACAHObI UHMETLTIEKN.

Annomavyun: B ycnosusx pazeumus sxkonomuxu Kazaxcmana obecneyenue gunarncosot
YCmouyueocmu nPeonpusmuli u npeocmasienue 00CmMoGePHOU OMUEMHOCMU AGNAMC A OOHUM U3
akmyanvnvix onpocog. CogepuieHcmeoganue OpeaHu3ayuu ayouma npeonpusmus 6 YCI08UsX
yugposuzayuu nocpeocmeom cucmem UCKyccmeenno2o unmennekma (MH) - nozeonum nogvicumo
Kauecmeo ayouma, MOYHO 6blsA8UMb DUCKU U CIKOHOMUMb epems. Hckadicenue ¢unancogoi
ungopmayuu noopvieaem 0ogepue UHBECHIOPO8 U NAPMHEPO8 U He2AMUBHO CKA3blBAemcs Ha
penymayuu Ha puinke. [losmomy s¢hghexmusnas opeanuzayus ayouma nogviuiaem npospavHocmy
npeonpusmus u yKpenisem 0ogepue KaKk 6HYMpeHHux, max U 6HeuHUX 3aUHmMepeco8aHHbIX COPOH.
Ayoum sensemcs He MONLKO UHCMPYMEHMOM KOHMPOISA, HO U BANCHHIM (DAKMOPOM OYEHKU
cmpame2udecKux HanpasieHull pa3eumus npeonpusmus u ONMUMU3AYUY IKOHOMUYECKUX PEUeHU.

Knrwouesvie cnoea: cmpamecuueckoe nianuposanue, Kpumeputl, uHanco8as uHgopmayus,
UCKadicenue, 3aunmepeco8aHHOCmb, GaKmop, UHUYUAMUBHOCTb, 00bEeKMUBHOCIb, HOPMAMUBHbLE
aKmul, UHBECTNOPYbL, NAPMHEPLL, YUDPOBUIAYUS, UCKYCCTNEEHHBII UHMENTIEKM.

Kasipri Tamma ayauT JOCTYpil KYKaTThIK TEKCEpyIACH JEpeKTepre Heri3zieircH,
aBTOMATTAHBIPBUIFAH MOJIENIbIe Kelmyne. MallnHANBIK OKBITY MOJIENbIEPI OTKEH >KbUIIapIarbl
JepeKTepAl Tajaay apKbUIbl OOJalakTaFbl BIKTUMa KaTenikrepai O6oikail amanel. Ludpraanasipy
JKaFIalbIH/a KOCIMTOPBIH ayIUTIH )KACaH bl UHTEJUICKT apKbLIbI XKETIIAIPY — ayAUT KbI3METIHIH XKaHa
camalblK JeHrelre KeTepinyiH KamTamachid3 eremi. JKM ayauTri Tek Tekcepy Kypaibl emec,
0acKapymIbUIBIK MIENTiM KaObUIIayFa BIKIAI €TETIH CTPATErUsUIBIK KYpasiFa alHaIbIpaIbl.

KocinopslHIapApIH KapKbUIBIK TYPAKTBUIBIFBIH KAMTAMAChI3 €Ty KOHE IIbIHAWBI €CenTiIiKTI
YCBIHY ©3€KTi Macenenepaiy 0ipi 60mbim oThip. KapKbUTbIK aKmapaTThliH OypMaaaHybl HHBECTOPIIAp
MEH CepIKTEeCTep/liH CEHIMIH TOMEHIIETII, HapBhIKTaFel Oenenre Kepi ocepiH Turizeni. COHIBIKTAH
ayJUTTI THIMJI1 YABIMIACTBIPY KOCIMOPBIHHBIH AIlIBIKTHIFBIH aPTTHIPHII, 1K1 KOHE CBIPTKBI MY 11eT1
TapanTapjAblH CEHIMIH HbIFalTaael. AyauT TeK Oakpuiay Kypanabl FaHAa €MeC, COHBIMEH Karap
KOCIMIOPBIHHBIH CTPATETHSJIBIK JaMy OarbITTaphlH Oarajay MEH SKOHOMHKAJBIK IIEHTiMIepIl
OHTaWJIAHBIPYABIH MaHBI3IbI (PAKTOPBI OOJBIN TAOBLTA B
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KacimopeiHaapaplH THIMAI KbI3MET aTKapybl MEH OJIapJAblH KAp)KbUIBIK TYPAaKTHUIBIFBIH
KaMTaMachl3 €Ty MaHbI3[bl MiHAeTTepaiH Oipi Oosbinm TaObutagel. HapbIKTHIK KaTbIHACTAPABIH
nIaMybl, 09CEKeNeCTIKTIH KYIIeloi )koHe xkahaHnany yaepicTepi KoCIMOPBIH KbI3METIHIH allIbIKTHIFbIH,
€CeNTUIIKTIH IIBIHANBUIBIFBIH JKOHE Oackapy MISHIMIEpiHIH Heri3aulrid Taman erefi. OcwkiHOai
KaFJaiIa ayIuT KYHeCiHIH MaHbI3BI apTa TYCYA€, OUTKEHI 0J1 KOCIMOPBIH KBI3METIHIH 3aH/IbUTBIKKA,
€cel ’OHE Kap>KbUIBIK CTaHAApTTapFa COMKECTIT1H TeKcepill, CEHIM/1 aKlapaT YChIHyFa OaFbITTaIFaH.

AynuT yisIMHBIH OacKapy jKyieciHe MaHbI3Ibl OaKpLIay TETITl peTiHae KapacThlpbiiaasl. O
KOCINIOPBIHHBIH KAp)KbUIBIK €CeOiHIH AYpBICTHIFBIH aHBIKTAll KaHa KoWMaid, OacKapyIIbUIBIK
MIeIIMACPIIH THIMIUTTIH apTThIpyFa, TOyeKeIAepaAl TOMEHAETYre JKoHe IMKi Oakpuiay >KyHheciH
KETLAIpyre MYMKIHIIK Oepelll. AyJUT HOTHXKeJlepl UHBECTOpJIap MEH CepiKTeCTep YIIIH Je MIeIIiM
KaObuTIay OaphICHIHA HETI3T1 aKnapat Ke3i OOJIbIT TaObLIa k.

Kacinopeinapaa ayautTi YUBIMIACTBIPYABIH TEOPUSIIBIK JKOHE TOKIpUOENIK Heri3aepiH
3epTTey, COHJAi-aK OHBIH THIMIIIITIH apTTHIPY KOJIIAapbIH aKBIH/IAY.

KocinopbIHHBIH KapKbUIBIK €CENTUIrH, OyXraiaTepiik KY)KaTTapblH JKOHE IIapyallbUIbIK
olepaIysAIapblH TOYEJICI3 TeKCepy apKbLIbl OJap/blH 3aH/bUIBIKKA, HOPMATUBTIK TaJIallTapFa *KOHE
ecen CTaHJapTTapblHa coiikecTiriH Oaranay mpoueci. Kasipri TyCiHIKTe ayAMT — KOCIMOPBIHHBIH
KapKbUTBIK KOHE OTIePAIUsIIBIK KBI3METIH KOCIOM 9/1icTep apKbUIbI TEKCEPY, Oaraliay )KoHE TYKBIPBIM
JKacay OOJIBII caHaa bl

KocinopsIHHBIH Kap KbUTBIK KaFJalbIH HAKTHl Oarajay, 0ackapy menrimaepid Kaopuiaay YIIiH
OOBEKTHUBTI JKOHE /1N aKHapar YChbIHY. AyIUT TeK KapKbUIbIK €CENTUIIKTIH JYPBICTHIFBIH pacTayMeH
IIeKTeIMEH, 1MKi OaKpuTay JKYHECiHIH THIMIUITIH Tauuay, pecypcTapisl TyphIC MaiIalany KoHe
Toyekenaepal 0ackapy MacenesnepiHe e bIKIal eTel.

Aynut keneci Heri3ri OarpiTTapaa xxyprizineni:(Cyper 1).

BakpmaymbuIbiK GaFsIT — KSCITOPHIHHEBIH KapKBIILIK €Cell el
[IAPYAIEUIBIK ONEPAIUIAPEHBIH 3aHIBUIBIKKA KaHe CTaHIapTTapra
COIKECTITIH TEKCepy:

AHaIHTHKAIEK OaFsIT — KapKBUIBIK HaTIDKeNep MeH OnepallisIIbK
nponecTepal Tanaay, backapy THIMAUIIIE Oaranay, KeMIIUTIKTe Pl
aHBIKIAY;

Kenecmumik OaFsiT — IMK1 OaKBIIAY JKYHECIH JKETLIIPY, ECeIl KYPrizy
TXKIpHOECIH TaMEITY XKaHe DacKapyIIBLIRIK MIenIiMzIep YImH
YCHIHEICTAp Gepy.

Cypert 1.AynuTTiH HETi3ri OaFbITTaphI

Ocpl GarbITTap ayAUTTIH HAKTHI MAKCATHIH iCKe achIpyFa MYMKIHIIK Oeperi. AyIuTTiH HeTi3ri
MakcaTTapbl:

— KOCIMOPBIHHBIH KapKbUIBIK €CENTUIITiH, OyXTanTeplliK ecell MeH ONepalusIapblH TEKCEepy
apKbUIbI OJIApbIH 1YPHICTHIFbl MEH TOJNBIKTHIFBIH AHBIKTAY;

— OyXranTepJik ecem MeH €Cell casCaThIHBIH 3aHHAMa MEH KociOu cTaHmapTTapFa COUKECTITIH
Oaranay;

— ecemnTe Karejaep MeH Oypmasiaynapsl Taly KoHE oJapIiblH CEOCTTepiH aHBIKTAY,

0 “MexzayHapoJHBIA HAyYHO-HCCefoBaTenbcKui IeHTp “Endless Light in Science”



3KOHOMUWYECKHE HAYKHU

2024 -5.99

— imki OakpUiay >KYHECiHIH QJICi3 TYCTapblH aHBIKTAy JKOHE OHBI JKETUINIpY KeHIHJEe
YCHIHBIMJIAP JKacay,

— ayIuT HOTIDKEJepl HeTi3iHae OacKapy IenrimMaepiH KaOblUIaayFa HaKThI akmapar oepy.

KocinmopbiH KbI3METIHIH THIMIUITIH apTThIPy, KApKbUIBIK TOPTINTI CaKTay, TOyeKeJIepi
a3aiiTy jkoHe 0aCKAPYIIBUIBIK MICIIIMICPIIH HETI3AUTITIH KaMTaMacki3 eTy. ON KOCIMOPBIHHBIH, 11TKi
OakpuIay KYHECIH )KETUIIIPY MEH YKOHOMHKAIBIK TYPAKTBUIBIKKA KOJI JKETKI3YIIH MaHbI3Ibl KYpasbl
OO0JIBITT TAOBLTATEI.

AynuT TYypaepi Typiai kputepuil 6oitbinmma xikrenenl (Cyper 2).

=

OTKi3y cMnaTbiHa Kapaw

MingerTi aygur WuwnymaTtueTi aygut
[ ] |

CypeT 2.Aynut TypiepiHiH KIKTeTyi

Aynut Typriepi opTypii KpuTepuil OOWBIHINA >KiKTesnedi. OTKi3y cumartblHa Kapail ayauT
MIHJICTTI JKOHE MHMIIMATUBTI OOJIbIN OesiHenl. MiHAETTI ayIuT 3aHMEH OCJTIJICHIeH KOMIaHUusIap
YILiH Kypri3izgeni. Meicassl, Oy ayIuT akIMOHEPIIiK KoFamIapaa, MEMIICKETTIK KOCIiMOpbIHAapAa,
CaKTaHJbIPY YHBIMIAPBIHIA )KOHE )KUHAKTHIK 36 HEeTaKbl KOPJIAphIHIA MIHJIETTI TYpAE OTKi31aenl. A
WHUIMATHUBTI ayJUuT KOMITAHHUSHBIH 63 OacTamachiMeH Kyprizuremi. OHBIH MakcaThl — Kap KbUIBIK
TUIMIUTIKTI OaFanay, WHBECTHIMUIapAbl TapTy, MEHEDKMEHTTIH calachblH TEeKCepy Hemece
OyXTaJITepIliK €CeITi aj/IbIH ajla TeKCEPY CHIKTHI MOCEJIeepIi IIenTy OObI TaObUTa b,

AyIuT MakcaTTapblHa Kapail KapiKbUIBIK, ONEpAUSUIBbIK, CAIBIKTBIK JKOHE apHailbl OOJbII
xikreneni. KapKbUIBIK aymuT OyXTalTepiliK ecelm TeH Kap)KbUIBIK €CENTUTIKTIH JYPBICTBHIFBIH
TeKCepei, all ONepalusIbIK ayAUT KOCIMOPBIHHBIH OU3HEC-TPOIECTEPiHIH TUIMILIITIH, PECYpPCTap/Ib
naigaiany canachlH XKoHE OacKapy *KYHWeCiHiH )KYMBICHIH Oarasayra OarsiTTanaabl. CalbIKTHIK ayIuT
CaJIbIK €CENTLIIriHIH 3aHHAMaFa COUKECTIrH TeKCepil, CaJbIKThIK TOyeKeNAepAl aHbIKTalIbl KOHE
KIIMEHTT1 3aH Oy3yUIbUIBIKTapAaH KOpraiabl. ApHailbl ayauT OMOKET KapakaThl Hemece
9KOJIOTUSUIBIK TaJanTap/abl Maiiagany CUSKTHI HAKTHI OaFbITTap OOMBIHIIIA KYPri3iiei.

Kazakcrangarbl ayauT KbI3MeT1 KOCIOPBIHJIAP/BIH 1K1 OaKbUIAybIH JKETUIIIPY, KapXKbLIbIK
€CeNTLIIKTI TeKCepy JKoHe OacKapyIIbUIBIK MIEHTIMAECPAl KOAay cajlachlHa MaHbI3IbI POJT aTKapabl.
«AyIuTOpNBIK KBI3MET Typajibl» 3aHFa KocbiMIa peTiHae Kapykpl MUHHCTPIITIHIH HOPMATHBTIK
aKTiepl MeH KociOM cTaHmapTTap ayguT NpOIECiH HAKThUIAMIbl. Byl KYKBIKTBIK KyXKarTap
ayluTopiapra TeKCepy >KYprizy TopTiOiH, €cell KYPTri3ydiH carachblH JKOHE €CEMNTIK aKMapaTThiH
CeHIMJILIIrNH KaMTamachi3 erynai perreiai. COHbIMEH KaTap, HOPMATHUBTIK 0a3a KoCIMOpBIHAApFa
TAYEJICI3 ayIuT KYPri3y MYMKIH/IrH Oepe/i skoHe O0acKapy IIenIimMaepiHe CEeHIM/II aKnapaT YChIHYIbI
KamTamacbi3 etefi. Ocbl Heri3ep KOCIMOPBIHAAPABIH KapXKbUIBIK TOPTIOI MEH AaIIbIKTHIFbIH
apTTHIPYZIa MAaHBI3IBI POJT aTKAPaIbI.

Kazakcrangarsl aymuTTiH JaMybl TOYENCI3IK alfaHHAH KeWiHT1 Ke3eHJIE KOCIMOPBIHAAPIBIH
KApKbUIBIK €CEO1HIH alIbIKTHIFBIH KAMTAaMachl3 €Ty, SKOHOMHUKAJIBIK TOPTINTI KYHIEHTY, Kap>KbLIbIK
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TOyeKeJIepl a3aiTy »oHe Oackapy HICNIIMIEPiHiH HETI3IUIrH apTThIpyFa OaFrbITTalnFaH. AyIUTTiH
3aHHAMAaJIbIK KOHE HOPMATHBTIK PETTENyl KOCIMOpBIHAApFa KapKbUIBIK €CEI KYPri3yll *KeTiaipy,
ToyeKenaep i 0ackapy *KoHE €CENTiH CalmachlH KaMTaMachl3 eTyre MyMKIHAIK Oepei.

KocinopbiHaarbl ayauTTiH THIMIUIN OHBIH HAKThl YHBIMAACTBIPY KYPBUIBIMBIHA TIKEJICH
OaiinmanpICThl. Ipi KocimopeIHAapAa ayIuT KbI3METI TOyenci3 0ediM peTiHae KYpbUIbI, O0acKapyIlbl
JTUPEKTOP HEMeCe KapiKbl JUPEKTOPHI alifbIHIA ecen Oepeni. MyHmail OeiMHIH HETi3ri MiHAETI —
KapKbUTBIK €CENTUTIKTI TEKCEPY, 1ITKI OaKpUIay )KYyHeciH Oaranay koHe 6acKapy HISHTiMACPiH KOJay.
Mpicansl, Kazakcranmarel «KazMymnaiil'azy ¥K AK-ma imki ayaut GesniMi jKeke JemapTaMeHT
PETiH/E )KYMBIC 1CTEH/I1 KOHE KBUT CalibIH OAPIBIK (PHIHATAAPABIH KapKBUIBIK €CENTEPiH TEKCepyIi
Ky3ere achlpaibl. byl KypbUIbIM ayauT KbI3METIHIH TOYENCI3AIriH cakrayFa >KOHE TEeKCepy
HOTIKEJIEPiHiH OOBEKTUBTI OOiybIHA MYMKiHIIK Oepeni. CoHbIMEH Karap, op (uiman OoifpHIIA
ayuT Kocrapiapbl ajiblH aja OCKiTiTIN, HAKThl TEKCEpY Mep3iMaepi MEH KayalThl KbI3METKepIep
OenrineHesmi.

Kimi >xoHe opTa KocimopbIHAapaa ayquT KbI3MeTi Oyxrantepus 0eniMiHiH KYpaMbIHIa HEMece
CBIPTKBI ayIUTOPIIBIK YHBIM apKbUIbI KY3€re achlpbliaibl. MyHaail skaFaia ayuT KbI3MET1 TOyeIci3
OemimM eMec, OyXranTepiik ecenmneH ThIFbI3 OaillaHbIcTa )KYMBIC icTeili, Oipak OHBIH MIiHAETTEpl
alikpIH OeJiiHyl Kepek. MbIcanbl, KOMIIAaHUAAA 1K1 ayluT (yHKUUATIapbl Oyxrantepus OeiiMiHIH
KYpaMmbIHJa JKY3€re achIPbUIbIN, dp ail CallblH €CEeMNTIK JIePEKTep CaIbICTHIPhUIAAbl. AYIUTOPIBIK
TEeKcepy OapbIChiHAAa OyXTalTepiiK €Cem JEePeKTepl MKoHE ONEPAlMUIBIK KyKaTTap Kapaiaibl,
KEMIIUTIKTEp aHbIKTaJabl )KoHe OacKapyFa YChIHbICTAp eHrizueni. by Toxipube aynquTTiH KociOu
CTaHJapTTapra COMKEC KYPri3UlylH KaMTaMmachi3 eTell JKoHe OacKapy MIeHiMIEpiHIH HET13AUIIrH
apTTHIPAIbL.

KocinopsiHgarel ayIuT KypbUIbIMBI OlpHele OeHTeWIeH Typaabl >KOHE op JEHrelIiH o3
MIHJETTepl MEeH peoiti Oap.

backapyiibl 1eHrei KocimopblHAAFbl ayIUTTIH CTPATETUSJIBIK HETI31H KaJIbIITacThIpasl. by
JIeHreiie aynuT cascaThl aHBIKTAJbIN, TEKCepy KOcmapyiapbl OEKITiIeAl KoHE Heri3ri Oaxpuiay
MexaHm3MJIepi OenrinaeHeni. backapynisl AeHrei e KoCiMOPBIHHBIH MaKCcaTTapbl MEH CTPaTeTUsIChIHA
Colikec ayOUTTiH Heri3ri OarpITTapbl allKbIHIATAbl, COHBIMEH KaTap ayIuT TONTapbIHBIH KYMBIC
YKOCTIaphl Kacanaael. by neHred aymuTTiH oficTeMerik 0a3achlH KypyFa JKayanThl )KOHE TEKCEpy
MPOLIECIH/IE KOJNJAHBIIATHIH CTaHAAPTTap MEH Mpoleaypaiapabl aHbIKTaiabl. COHBIMEH Karap,
Oackapylibl J€Hred ayluT KOPBITBIHIBUIAPBIHBIH CarachlH OaKbUIay[bl >Ky3ere achlpabl >KOHE
KOPBITBIH/IBI €CETITeP/IIH HAKTHI )KOHE OOBEKTHBTI OOIYBIH KAMTaMachI3 eTe/i. backapyibl TeHr el i
JYPBIC YHBIMIACTBIPBITYBI KOCITIOPBIHHBIH OapIIbIK OeiMaepiHae OipTyTac ayIuT casicaThIH JKY3ere
acwIpyFa MYMKIHIIK Oeperi.

ATKapyIsl JEHTeWIe HaKThl ayauT TeKcepysepi xyprizuieni. bynm nmeHreidine aymuroprap
Kap KBUTBIK €CeIl IIeH ONePAIHSUIBIK IEPEKTEPi CambICThIPAIbI, €CENTE KaTeaep MeH OypMamayaap/isl
aHBIKTAN b )KOHE KEMIIUTIKTEP/I1 TalAai1bl. ATKApyIIbl AeHTeiie ayIuT KOPBITHIHABLIAPHI ka30aliia
TYPAE pacimaedin, 6acKapyIibl IeHreire yCcoiHbUIaapl. COHBIMEH KaTap, aTKapylibl JeHIel ayIuTTiH
KOCiOM CTaHIapTTapFa COMKECTIrH KaMTaMachl3 eTelll JKOHE OapiblK TEKCEPY KE3CHJEPIH KyHei
Kyprizyre xayan Oeperi. MyHna Tekcepy MpoOIECiHiH OapiblK Ke3eHi TONBIK OakbulaHaabl, Oyl
KOCIMOPBIH KBI3METIHIH AIIBIKTHIFBIH KAMTAMAaChI3 eTe/ll. ATKapyIIbl JEHIeH/IIH YHBIMIACTHIPHLTYbI
ayAMTTiH HAKTbI, TOJIBIK JKOHE Callasibl XKYPTi3inyiHe OarbITTanFaH.

Konnay kpi3mMeTTepi AeHreii ayaiuT nporeciH YUbIMAACTIPYFa KaxkKeTTi OapIibIK pecypcTap MeH
MarepHuaiapibl KaMTaMachl3 eTeli. byn JeHred KyxkaTtama, aknaparThlK JKyHesep, €cemke aiy
KyHesepi jKkoHe dAICTeMeNiK KypaiJlapMeH KaMTaMachl3 eTyre kayanTtsl. Kongay KeI3MeTTepi aynauT
TONTAPBIHA TEKCEPY XKYPri3yre Ka)XeTTi aKmapaTThl )KHHAY, OHJIEY JKOHE PICIMICY JKYMBICTAPBIH
opeiHaiasl. CoHBIMEH KaTap, OYJ1 JIeHrel ayIuT MpOIECiHIH oficTeMeNiK AYPHICTHIFBIH OaKbLIal,
ayIUTTIH KOCciOM CTaHmapTTapra COWKeCTIriH KaMTamachi3 eremi. Kommay KeI3MeTTepi JCHreHi
ayouTTiH OapiblK Ke3eHIEpPiH KYHemi jKOHe camanbl eTKi3yre MyMKiHAiK Oepeni. byn geHreiaiy
JYPBIC YHBIMIACTBHIPHUTYBI ayAUTTIH CEHIMIIUTITIH apTTHIPHIN, KOCIMOPHIH KbI3METIHIH ANTBIKTHIFBIH
KaMTaMachI3 eTe/l.
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[MpakTukanelk TYprbiAa, KazakcTaHmarbl ipi  KOCIMOPBIHAApAa OV KYPBUIBIM  HAKTHI
KoJ1aHbIcKa eHrizinreH. Meicansl, “KazMynaiil'a3” ¥K AK, Kazakcran Temip XKombsr” ¥K AK sxone
“Kaspi Bank” AK cusikTel KOMIaHusIap/a ayIuT YII JEHTeiIi JKyiie O0MbIHIIA YHBIMIACTBIPBIIFaH:
OackapyIbl JCHI'€H ayuT cascaTblH OCKITCe, aTKapyIIbl JEHIeH HAKThl TEKCEPYyaepl Ky pri3ei, al
KOJIJIay KbI3METTEPi OapiibIK KaXKETTi aKMapaTThIK KOHE OICTeMENIK KaMTaMachl3 €Tyl YChIHAIBI.
By KypbUTBIM ayauT MPOLECiH THIM/1, CEHIM/II )KoHE KociOu )Kyprizyre MyMKiHIiK 6epesi. CoHbIMEH
Katap, OapybIK JCHTeWIepHiH e3apa OalIaHbICHl ayAWTTIH TONBIK JKOHE JKYHeNl Kypri3uryiH
KaMTaMachI3 eTeli, KEMIIUTIKTep/i Aep Ke31HAe aHBIKTayFa KOHE OJIap/ibl KO0 OOUBIHIIIA YCHIHBICTAP
xacayra o amansi(Cyper 2).

@ .
Kacinopsraapaarsl l 8 j

ayauT JAeHremnnepi =
Kaspi.ki

Konmay KeizsmerTepi

N
KA3AKCTAH
TEMIP

Cypet 2.Ayaut AeHreinepiHiH KocimophIHIapaAa KOIAaHbLTYbI

KacinopelHarel ayauTTiH YHBIMAACTHIPY KYPBUIBIMBI HAKThI, KOIJIEHTEWIl OHE TOyelci3
6omysl Thic. ON T€K TEOPHUSIIBIK TYPFBIIAH €MeC, HaKThl OHIIPICTIK TOXKIpHUOene /e TUIMIUITIH
kepceteni. Kel3aMeTkepiepiiH HAKTHl MIHAETTEP1, 9AICTEMENIK KOHE aKMapaTThIK KaMTaMachl3 €Ty,
COH/Taii-aK OacKapyIbl IEHTeHIH CTPATETHUSIIBIK OaKblIayhl KOCITOPBIHHBIH KaPKBIIBIK €CETTUIITH
TOJIBIK JKQHE caraibl TeKCepyre MYMKIHIIK Oeperti.

Kocimopeinga aynut xKyieni jkoHe Makcarka OaFbITTaJIiFaH TYPHAE KYPri3ulyl yiriH OipHerie
KE3eHHEH Typaabl. Op Ke3eHHIH 63 MIiHIETTepl, SIICTeMeNiK NMPUHLIUNTEp] >KOHE HOTHXKEIepiH
paciMzey TopTioi 0ap. AyauT MpoIeci JalbIHIBIK, HET13T1 TEKCEPY JKOHE KOPBITHIHABLIAY Ke3eHACPIH
KAMTH/IBI, COHBIMEH Karap op KEe3CHJE JMIICTEMENIK KaMTaMachl3 €Ty MaHBI3IbI PeJl aTKapabl.
JIaWbIHIBIK KEe3CHIHIE ayAMTTiH MakKcaTrTapbl aHBIKTAJIBIN, TEKCEpPy JKOCHapbl jkacamansl. Herisri
TEKCEpy KE3CHIHAE HaKTBl JIEPEeKTEp 3EpTTENil, COUKECCI3MIKTEp MEH Kareliep aHBIKTAIa[bl.
KophIThIHIBIIAY Ke3EHIHIE albIHFAH aKmapar >KYWeJICHII, KOPBITBIHIIBI €Cell AaibIHIaTa bl JKOHE
OackapylIbl OpraHfa YChIHBICTAp Oepineni. OmicTeMeNiK acleKTiIep op Ke3eHJe ayAuTTiH Kociou
CTaHJapTTapra COMKEC KYPri3UIylH KaMTaMachl3 €Tel jKOHE TeKCepy HOTHKEJIEPiHiH CeHIMIUIITIH
apTTHIPAJIBL.

KopebiTa Kkene jkacaHabl MHTEIUICKT JKaFaaiia KOCIIOPBIHAAPIBIH KapXKbUIBIK TYPaKTHUTBIFBI
MEH THIMi KbI3METI MaHBI3bl MiHJET OOJBIT TaObLIaAbl. HapBIKTHIK KaThIHACTAP/IBIH TaMYbI JKOHE
09CEKeNeCTIKTIH KYIICI01 KOCIMOPBIH KbI3METIHIH allIbIKThIFbIH, €CENTUTKTIH IIBIHAWBUIBIFBIH KOHE
0acKapyIIbUTBIK MIEITIMASPAIH HeT13aUTIriH Tajan eteai. OChl TYPFBIIaH ayanuT )KYHECiHiH peu apTa
Tyceni, ce6ebi 01 KOCIMOPBIHHBIH KA KbLIBIK €CENTUIITTHIH AYPHICTHIFBIH TEKCEPII, CEHIM/II aKImapaT
YCBIHA]IBL.
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KocinopeiHmapaa aymuTTiH TOyelci3, KOIJIEHIeWli KYPBUIBIMBIH CakKTay, op Ke3CHIE
oliCTEMENTIK KaMTaMachl3 €Tyll KaMTaMachl3 €Ty, AoJelieMeNep/Il )KUHAY MEH Tayljiay ToCUIIepiH
KEeTUTIipy YCbiHbIIaAbl. COHBIMEH Karap KOPBITBIHIBI €CeN TEKCEpy HOTIKENepiH Oackapy
HmIenrMAepiHe eHT1311I, 1K1 0aKplIay )KYHECIH HbIFalTyFa OaFbITTaTYbl KaXeT.

JKYMBICTBIH HOTHIKEJIEpl ayAUTTiH KOCITOPHIHHBIH AIBIKTBIFBIH, KAPKBUIBIK TYPAaKTHUIBIFBIH
oHe OacKapy MIeNTiMIEPiHIH calachlH apTThIPYIaFbl PoJiH KkepceTTi. KolblFaH MiHIETTEp TOJBIK
ST, )T YCHIHBICTAPABI )KY3€Te aChIpy KOCITOPBIHIAPABIH KAPKBUTBIK €CEITUTIMHIH CEHIMIUTITH
KYIICHTIM, 1K1 5K9HE CHIPTKbI MYI€I1 TapanTap/blH CEHIMIH HbIFAaliTyFa MyMKIHJIK Oeperi.
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Annotasiya. Maqalads ragamsal igtisadiyyatin siiratli inkisafi fonunda iqtisadi va hiiquqi
tonzimloma mexanizmlorinin yenilonmasi va institusional modernlagsmasinin zaruriliyi arasdirilir.
Ragamsal platformalar, siini intellekt, data asasl biznes modellari va alqoritmik qgararverma iqtisadi
sistema yeni imkanlarla yanasi, raqgomsal barabarsizlik, kiber-risklor, vergi bazasinin eroziyasi va
raqabat miihitinin pozulmast kimi c¢agirislar gatirir. Tadgiqat beynalxalq tacriiba fonunda
Azarbaycanin normativ-hiiquqi ¢or¢ivasini tohlil edir va ragamsal iqtisadiyyatin tonzimlonmasi ii¢iin
zaruri olan institusional koordinasiya, raqabat siyasatinin yenilonmasi, data idaragiliyi, sandbox-lar,
innovasiya dastayi va raqamsal hiiquglarin qorunmasi kimi istigamatlari miiayyanlasdirir.

Acar sozlar: raogomsal iqtisadiyyat, hiiquqi tonzimloma, iqtisadi idaraetma, ragabat siyasati,
data idaraciliyi, siini intellekt, ragomsal transformasiya.
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PhD in Economics
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KAMRAN SHUKUROV
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Annotation. The article examines the need for updating and institutional modernization of
economic and legal regulatory mechanisms against the backdrop of the rapid development of the
digital economy. Digital platforms, artificial intelligence, data-based business models and
algorithmic decision-making bring new opportunities to the economic system, as well as challenges
such as digital inequality, cyber-risks, erosion of the tax base and distortion of the competitive
environment. The study analyzes the regulatory and legal framework of Azerbaijan against the
background of international experience and identifies areas such as institutional coordination,
competition policy renewal, data governance, sandboxes, innovation support, and digital rights
protection necessary for regulating the digital economy.

Keywords: digital economy, legal regulation, economic governance, competition policy, data
governance, artificial intelligence, digital transformation.

Giris
Rogomsal iqtisadiyyat istehsal, ticarot, maliyyo, xidmotlor vo dovlot idarogiliyi do daxil
olmagqla, iqtisadi hayatin biitiin sferalarin1 dayisdirir. Informasiya-kommunikasiya texnologiyalarinin
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vo rogomsal platformalarin = stirstli inkisafi bir torofdon somorsliliyi, innovasiyant vo
rogabotqabiliyyatliliyi artirir, digor torofdon iso bazar giiciiniin comlonmasi, $oxsi molumatlarin sui-
istifadosi, rogomsal borabarsizlik, vergi bazasinin aginmasi, kiber-risklor kimi yeni ¢agiriglar yaradir.
Bu soraitdo tonzimlomo yalniz mohdudlasdirici nozarst deyil, hom do inkisafi stimullagdiran,
innovasiyani togviq edon, ictimai maraglari qoruyan balanslasdirilmis iqtisadi vo hiiquqi idaroetmo
mexanizmlarini tolob edir.

Azorbaycan 2030 - sosial-iqtisadi inkisafa dair Milli Prioritetlor sonadindo roqomsal
iqtisadiyyatin inkisafi 6lkonin osas strateji istigamatlorindon biri kimi miioyyon edilmis, rogomsal
transformasiyanin iqtisadi artim, somorslilik vo inkliiziv rifah {glin osas alot oldugu
vurgulanmigdir.[1]NOvbati program vo saroncamlarda rogomsal transformasiya iizro idarsetmo vo
nazarat mexanizmlorinin tokmillosdirilmasi xiisusi hadof kimi formalasdiriimisdir. [2]

Bu moagalonin magsadi rogomsal iqtisadiyyatin tonzimlonmasi sahasinds iqtisadi va hiiquqi
idaroetmo mexanizmlorinin mahiyyatini agiqlamaq, beynoalxalq tocriibo fonunda Azasrbaycan iigiin
movcud institusional ¢ar¢ivoni tohlil etmok vo bu mexanizmlorin tokmillosdirilmasi istiqgamatlori iizro
konseptual tokliflor irali siirmokdir.

Rogomsal iqtisadiyyat ononavi sektorlarin “rogomsallasmasi” ilo mohdudlasmair; o, platforma
biznes modellorine, molumatin (data) osas resursa cevrilmosing, siini intellekt vo alqoritmik
gerarvermays osaslanan yeni bir istehsal vo miibadilo mokanidir. OECD-nin Digital Economy
Outlook hesabatlarinda ragomsal transformasiyanin hom innovasiya va mohsuldarliq artimi, ham do
rogomsal infrastrukturun keyfiyyeti, bacariqlar, moxfilik, rogabst vo inhisarlasma risklori ilo six
olagodo oldugu gostorilir.[3] Qlobal tocrilbbo gostorir ki, tonzimlomo 1iic osas mogsadi
balanslagdirmalidir: innovasiya vo rogabatin tosviqi, istehlak¢ilarin va ictimai maraqlarin qorunmasi,
iqtisadi va sosial sabitliyin tomin edilmosi. Avropa Ittifaginin Rogomsal Xidmotlor Akt1 (Digital
Services Act — DSA) vo Rogomsal Bazarlar Akt1 (Digital Markets Act — DMA) bu balans1 tapmaq
liclin yeni nosil normativ corgivoni formalagdirir; burada platformalarin mosuliyyoti, soffafliq,
sistemli risklorin idars olunmasi, usaq hiiquqlarinin vo soxsi malumatlarin qorunmasi, homginin bazar
giiciiniin mohdudlasdirilmasi tizro detalli toloblor miioyyon edilir.[4]

Azorbaycan 2030 sonadi vo 2022-2026-c1 illor sosial-iqtisadi inkisaf strategiyasi rogomsal
transformasiyan1 iqtisadi modernlosmonin, biznes miihitinin yaxsilagdirilmasinin vo  dovlet
xidmatlorinin somaroliliyinin asas vektoru kimi miioyyon edir.[1] Sonraki dovrds qobul edilmis
soroncamlarla rogomsal transformasiya iizro dovlot siyasotinin idaro olunmasi, olagoalondirilmosi vo
nozarot mexanizmlorinin  tokmillogdirilmasi  liglin - morkozlosdirilmis  institusional model
formalasdirilmisdir; bu model Rogomsal Inkisaf vo Nogliyyat Nazirliyi vo digor aidiyyati qurumlar
vasitasilo hayata kegirilir.[2] Diinya Bankinin vo digor beynalxalq togkilatlarin qiymatlondirmslorinds
Azorbaycan roqomsal inkisaf gostoricilorino gora bir sira sahalordo iraliloyis oldo etso do, rogomsal
idaroetmoanin koordinasiyasi, raqabat vo platforma tonzimlonmasi, data idaragiliyi, kiber-tohliikasizlik
vo insan kapitalinin roqomsal bacariglar {izro institusional potensialin giliclondirilmosino ehtiyac
oldugu geyd edilir.[5]

Rogomsal iqtisadiyyatin tonzimlonmosindo iqtisadi mexanizmlor klassik fiskal vo monetar
alotlordon daha genisdir vo asagidaki istiqgamotlori ohato edir. Birincisi, vergi vo fiskal mexanizmlor
rogomsal biznes modellorinin xiisusiyyatlorini nazors almalidir. Rogomsal platformalarin transsorhod
foaliyyati, “daimi niimayandslik™ anlayisinin roqomsal miihito adekvat olmamasi, doyarin daha ¢ox
intellektual aktivlor vo data osasinda yaranmasi vergi bazasmmin eroziyasina vo monfootin
kogitiriilmosing gorait yaradir. OECD va digor qurumlar rogomsal igtisadiyyatin vergiyo colb edilmosi
iizra qlobal togobbiislor irali siiriir, 6lkalor iso roqomsal xidmat vergisi, elektron ticarotin ©DV rejimi
kimi alotlori totbiq edirlor.[6] Azorbaycan tiglin bu sahodo osas mosolo vergi bazasinin
genislondirilmosi ilo innovasiyanin bogulmamasi arasinda balansin tapilmasidir; bu, kicik vo orta
rogomsal biznes ligiin giizostli rejimlor, startaplara vergi totillori, eyni zamanda iri qlobal platformalar
liciin odalatli vergi yiikii mexanizmlorinin islonmasini talob edir. Ikincisi, rogabat siyasoti roqomsal
platformalarin iki- vo goxtorafli bazar strukturlarini, goboka effektlorini vo data iistiinliiyiinii nozars
almalidir. Diinya Banki, OECD vo ITU-nun todqiqatlar1 gostorir ki, sirf ex post antimonopol
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mexanizmlari ¢ox zaman “qapig1” (gatekeeper) platformalarin bazar giiclinii mohdudlagdirmaq tigiin
yetorli olmur; buna goro ex ante tonzimloma alotlori, davranis qaydalari, interoperabellik toloblori,
data paylasimi lizro standartlar formalagdirilir.[ 7] Azorbaycan ragabat qanunvericiliyinin vo raqomsal
platformalarla bagl sektor tonzimlomosinin yenilonmasi vasitosilo rogomsal bazarlarda geyri-goffaf
istlinliiklorin, 6zline maxsus xidmatlari iistlin tutma (self-preferencing) vo diskriminasiya risklorinin
qarsisimi ala bilor. Uciinciisii, innovasiya vo roqemsal sahibkarligin stimullasdirilmas iiciin dévlot
maliyyo dostoyi (qramtlar, glizostli kreditlor, vengur fondlari), eloco do tonzimloayici risklorin
azaldilmas1 mexanizmlori zoruridir. OECD-nin e-leaders handbook sonadinds ragomsal hékumatin
vo innovasiya siyasatinin uzlasdirilmasi, rogomsal hokumaot layihslorinin iqtisadi osaslandirilmast,
hoamginin agiq data vo GovTech ekosistemlorinin inkisafi xiisusi qeyd olunur.[8] Azorbaycanda
startap eko-sisteminin vo rogomsal innovasiya klasterlorinin inkisafi ligiin dovlot—6zal torofdagliq
mexanizmlari, universitet—biznes omokdaslig1 vo “regulatory sandbox” rejimlori ilo birgs diisiiniilmiis
paket tolob olunur. Dordiinciisii, roqomsal infrastrukturun (sobokslor, data morkozlor, bulud
xidmatlori) vo insan kapitalinin maliyyslosdirilmaosi iqtisadi idaroetmonin asas komponentidir. ITU-
nun ICT Regulatory Tracker vo Global ICT Regulatory Outlook materiallar1 gostorir ki, on ugurlu
Olkalor rogomsal infrastruktur investisiyalarini tonzimloyici islahatlarla, spektr siyasati ilo, universal
xidmat mexanizmlori vo rogamsal bacariglar proqramlart ilo eyni vaxtda hoyata kegirirlor.[9]
Ragomsal iqtisadiyyatin hiiquqi tonzimlonmasi normativ-hiiquqi aktlarin macmusu olmaqla yanasi,
institusional dizayn, hiiqug-mohkomo tocriibosi vo “yumsaq hiiquq” (kodekslor, standartlar,
tovsiyalor) elementlorini do ohato edir.

Bir torofdon, istehlak¢1 hiiquglarinin, ragomsal hiiquqlarin vo soxsi molumatlarin qorunmasi
tomin edilmolidir. Avropa Ittifagmin DSA g¢orgivasi platformalar iigiin qeyri-qanuni kontento qarsi
tadbirlar, sikayot mexanizmlari, risklorin qiymetlondirilmasi, soffafliq hesabatlilig1 kimi 6hdsliklor
miioyyon edir va bu normalarin yerina yetirilmamasi bir sira iri platformalarin corimalor vo mahkoma
iddialar1 ilo iizlosmosino sobob olur.[10] Digor torofdon, data qorunmasi, alqoritmlorin soffafligi,
usaqlarin onlayn miihitde miidafisasi ilo bagli toloblor giiclondirilir. Azorbaycan ii¢lin bu sahads osas
mosalo  movcud informasiya, telekommunikasiya vo soxsi molumatlarin  qorunmasi
qanunvericiliyinin roqomsal platformalar, siini intellekt sistemlori, “bulud” xidmatlori, kiber-
tohliikasizlik vo transsorhad data axinlar nazaoro alinmagla sistemlogdirilmasi vo yenilonmasidir.
“Azorbaycanda roqomsal transformasiya — 2023” biilleteni roqomsal iqtisadiyyatin dovlot
tonzimlonmasinin osas istigamatlorini vo movcud normativ ¢orgivoni tohlil edir, burada hiiquqi
mexanizmlorin institusional koordinasiya vo icra baximindan daha ¢evik olmasina ehtiyac
vurgulanir.[11]

Hiiquqi mexanizmlorin digor vacib hissasi platforma vo rogomsal xidmot tominatcilar {igiin
sektor-osasli toloblordir. Beynolxalq tocriibado bu, e-ticarat, roqomsal maliyyo xidmotlori, paylasilan
iqtisadiyyat (ride-sharing, e-scooter-lor va s.), “fintech” vo “bigtech” sirkatlorinin foaliyyatino dair
xilisusi qanunlarin gobulu ilo hoyata kecirilir. Masalon, Cindo elektron ticarot haqqinda ganun
ragomsal igtisadiyyatin hiiquqi ¢ar¢ivasini formalasdiraraq platformalarin masuliyyati va monopoliya
risklori tiglin aydin normalar miioyyon etmisdir.[12]

Siini intellektin vo alqoritmik gorarvermanin tonzimlonmasi sahosinds do diinyada siiratlo yeni
normativ tosobbiislor yaranir. OECD rogomsal iqtisadiyyat hesabatlarinda Al {i¢ilin prinsiplorin,
qanunvericilik vo standartlarin formalasdirildigini, bazi dovlatlorin sektorlar iizra, digorlorinin iso
imumi ¢or¢ivo oasasinda tonzimlomoni se¢diyini geyd edir.((OECD][13]) Azorbaycan ii¢iin
perspektivda siini intellektin etik istifadssi, alqoritmik diskriminasiya risklorinin qabaqlanmasi,
yiiksok riskli Al sistemlori iigiin xiisusi lisenziya vo nozarat mexanizmlorinin miioyyon edilmaosi
aktual olacaq.

Idaraetmads institusional koordinasiya va raqgamsal tanzimloma modellari

Rogomsal iqtisadiyyatin tonzimlonmasi yalniz tok bir nazirlik vo ya tonzimlayici orqanin
funksiyas1 deyil; burada iqtisadiyyat, roqomsal inkisaf, odliyys, daxili islor, maliyys, tohsil,
tohliikosizlik, rogabat orqanlari, eloco do mohkomo sistemi vo miistoqil tonzimloyici agentliklor
arasinda koordinasiya tolob olunur. ITU vo Digital Regulation Platform-un sonodlori bu sahods
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stibutlara osaslanan tonzimlomonin, ¢oxsaxali maraqli toroflorin istiraki ilo qorar qobuletmanin,
tonzimloyici miistoqilliyin vo soffafligin vacibliyini vurgulayir.[14] Institusional modellor iizra qlobal
tocriiboni sorti olaraq iki istiqgamoto bdlmok olar. Bir qrup 6lko morkozlogdirilmis “rogomsal
nizamlayic1” qurum yaradir vo biitiin roqgomsal xidmotlor {izro asas koordinasiya funksiyasini ora
hoavalo edir. Digor qrup iso sektor vo funksiyalar iizro boliisdiiriilmiis, lakin giiclii koordinasiya surasi
vo ya milli rogomsal transformasiya komissiyasi ilo isloyir. Hor iki halda ugurun agar1 aydin
mandatlar, solahiyyatlorin togqusmamasi, moalumat miibadilosi vo birgo qorarali mexanizmlar,
hamginin parlament v ictimai nozarat mexanizmlorinin mévcudlugudur.

Rogomsal tonzimlomods innovativ alatlordon biri do “regulatory sandbox” mexanizmidir. Bu
mexanizm ¢arcivasindo fintech vo digor rogomsal startaplar mohdud miiddst vo miqyasda, nozarat
altinda sort tonzimlomo toloblorindon qismon azad olunur, regulator iso real eksperimentdon
oyranarak golacok qaydalari daha daqiq ve ¢evik sokilde dizayn edos bilir. ITU vo Diinya Banki
materiallarinda bu ciir sandbox-larin maliyyo texnologiyalart ilo yanasi, roqomsal identifikasiya,
smart city, e-sohiyys kimi saholords dos totbiqi tovsiys edilir.[14]

Azorbaycanin milli prioritetlori vo real institusional voziyyoti nozoro alinaraq rogomsal
iqtisadiyyatin tonzimlonmasi sahasinds iqtisadi vo hiiquqi mexanizmlorin tokmillogdirilmasi {igiin
asagidaki osas istiqgamotlor konseptual sokildo 6n plana c¢ixir. Normativ-hiiquqi ¢or¢ivonin
kodifikasiyas1 vo sistemlogdirilmasi zoruridir. Rogomsal xidmatlor, elektron ticarat, soxsi
molumatlarin qorunmasi, kiber-tohliikasizlik, roqomsal maliyys xidmatlori, elektron imza va e-
hokumat lizro movcud ganun va qaydalarin “roqamsal iqtisadiyyat haqqinda” ¢ar¢ive qanun vo ya
vahid rogomsal tonzimloma strategiyasi strafinda sistemlasdirilmasi ham hiiquqi aydinligi, hom do
totbiq praktikasini asanlagdira bilor. Bu ¢or¢ive qanun iimumi prinsiplar (roqemsal hiiquqlar, roqomsal
borabarlik, data mosuliyyati, kibertohliikasizlik, innovasiyanin tagviqi) va sektor-asasli bolmalarden
ibarat ola bilor. Raqomsal platformalar vo bazarlar iizra rogabat vo istehlak¢1 qorunmasi mexanizmlori
giiclondirilmalidir. Roqgabst qanunvericiliyinds “roqomsal platforma”, “qapig1 platforma”,
“ekosistem”, “data istlinliiyli” kimi anlayislarin hiiquqi toriflorinin verilmasi, “self-preferencing”,
“bundling” vo ekskliiziv miigavilo praktikasina dair daha konkret gqaydalarin miioyyonlosdirilmasi
maqgsadouygun olardi. Bununla yanasi, istehlak¢ilarin roqomsal miihitde aldadict interfeyslordon
(dark patterns), geyri-soffaf alqoritmlordon vo soxsi molumatlarin sui-istifadosindon qorunmas {i¢iin
xlisusi normalar hazirlanmalidir. Siibutlara osaslanan tonzimlomo modelino ke¢id vacibdir. Bu,
rogomsal iqtisadiyyata dair statistik vo analitik bazanin giiclondirilmosini, data-driven policymaking
alotlorinin totbiqini, tonzimloyici tosir qiymetlondirilmasi (Regulatory Impact Assessment)
mexanizmlorinin institusionallagdirilmasini tolob edir. ITU-nun ICT Regulatory Tracker, OECD-nin
indikator sistemlori vo Digital Regulation Platform kimi alotlordon sistemli istifadonin milli
soviyyado metodikasinin hazirlanmasi tonzimloyici qorarlarin keyfiyyotini yiiksoldo bilor.[9]
Rogomsal hiiquq ve rogomsal iqtisadiyyat iizro milli ekspert potensialinin giiclondirilmasi
uzunmiiddotli dayanighigin osas sortidir. Bu moqgsodlo ali tohsil proqramlarinda rogomsal
iqtisadiyyatin iqtisadi vo hiiquqi aspektlorino dair ixtisaslagmalar, magistr proqramlari, habels
hakimlor, tonzimloyici organlarin omokdaslar1 vo hliqugsiinaslar ii¢iin davamli tolim mexanizmlori
formalasdirilmalidir. Rusiya, Al va digor 6lkolarin “roqomsal igtisadiyyatin hiiquqi tonzimlonmaosi”
iizro monoqrafiya vo todris materiallar1 bu sahodo metodoloji baza kimi istifado oluna bilor.[15]
Beynolxalq omokdasliq vo normativ uygunlasma tomin edilmolidir. Rogomsal iqtisadiyyatin
transsorhod xarakteri Azorbaycanin hom regional, hom do global platformalarda — o climlodon, BMT,
WTO, ITU, OECD ilo omokdaslhiqda — aktiv istirakini tolob edir. Qlobal tocriibado formalasan
rogomsal tonzimlomo standartlarinin izlonmosi, uygunlasdirilmasi vo milli konteksto inteqrasiyasi
hom xarici investorlar ii¢lin soffaf miihit yaradar, hom do yerli roqomsal biznesin beynolxalq bazara
¢ixisini asanlasdirar.

Natica:

Rogomsal iqtisadiyyatin tonzimlonmosi klassik iqtisadi siyasot vo hiiquqgi tonzimloma
modellorini yenidon diisiinmoayi tolob edir. Rogomsal platformalarin, data asasli biznes modellarinin,
stini intellekt vo alqoritmik gorarvermonin genis yayilmasi hom bdyiik imkanlar agir, hom ds iqtisadi,
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sosial vo etik risklori kaskinlogdirir. Bu soraitds iqtisadi vo hiiquqi idareetmas mexanizmlari yalniz
ayri-ayr1 ganunlar vo normativ aktlar toplusu kimi deyil, strateji baximdan oslagolondirilmis, siibutlara
osaslanan, innovasiyaya agiq, eyni zamanda insan morkozli inteqro edilmis sistem kimi qurulmalidir.
Azorbaycan iiglin rogomsal iqtisadiyyatin tonzimlonmosi sahosindo osas vozifolordon biri milli
prioritetlorlo uygun vahid normativ g¢or¢ivo formalasdirmaq, rogabot vo istehlak¢i qorunmasi
mexanizmlorini roqomsal bazarlarin spesifikasina uygunlasdirmag, siini intellekt vo data idaragiliyi
iizro qabaglayict hiiquqi mexanizmlor yaratmaq, institusional koordinasiya vo insan kapitalini
giiclondirmokdir. Beynolxalq tocriibonin yaradict sokildo monimsonilmosi, milli kontekstin
xiisusiyyatlori nozors alinmagla rogomsal igtisadiyyatin tonzimlonmasi sahasindos iqtisadi vo hiiquqi
idaroetmo mexanizmlorinin tokmillosdirilmasi 6lkonin roqabotqabiliyyastliliyini vo dayaniqh
inkigafini tomin edon asas siitunlardan birina gevrils bilor.
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KOCIIMOPBIHHBIH OKIMIIUIIK IHBIFBIHIAPBIH TAJIIAY: 3AMAHAYHU
KYPAJIIAPIABI 93IPJIEY ) KOHE KOJIIAHY

AUTMYXAHOBA JUJBHA3 EPJIAHOBHA
«byxranrepiik ecemn xoHe Ou3Hec-aHanUTUKa» bbb
1 Kypc MarucTpaHThl
«C.Ceiipynmun ateinaarsl Kazak arpoTexHuKamibIK 3epTrey yHuBepcuteTi» KeAK
Actana, Kazakcran

Annomayusn: Makanaoa Kypuliblc UHOYCMPUACHIHOASbL Ipi  OUBEPCUDUKAYUATAHEAH
X0N0UHemMepOiy IKIMUINIK WbIELIHOAPLIH 0ACKaApYObly MeopusiviK-20icmemenik He2iz0epi MeH
NpaKmukanelk acnekminepi 3epmmendi. 3epmmeyoiy maxcamvl — «BI Group» xonoumeinin
mouicanvinoa Business Intelligence (BI) mexnonocusiapvii Ko10aHy apKblibl IKIMULINIK WbI&bIHOAPObl
manoayovly 3amanayu Mooenin azipiey. Aemop mapanviHauw Oepekmepoi 0eKOMNOZUYUALAYEA
Heci30eNceH yul OeHeellli AHATUMUKATLIK apXumekmypa YCbiHbLIObl. 3epmme)y Hamuicenepi
backapyuvlivlk  wewimoepdiy — canacelh  apmmouipyoazvl  «Data-driveny  KoHyenyuscolHulH
OacLIMOBLIBIZbIH 02 1e10€eUOI.

Tipex co30ep: aKiMWINIK WbIEBLIHOAP, OACKAPYWbLILIK ecen, busHec-anarumuka, Power BI, Bl
Group, yughpvlk mpancgpopmayus, 0aub6opo.

Kazipri S5KOHOMHKAJBIK MapaJurMa >KarJalblHIa KOCIMOPBIHHBIH KAPKBUIBIK TYPAKTHUIBIFBI
MeH Oocekere KaOiNETTUNIr MIBIFBIHAAPABI OHTAMIAHABIPYIBIH >KaHa WHHOBALIMSIBIK TETIKTEPiH
Taman eremi. OKiMmimk meFbHAAp (G&A) — Oackapy anmapaThIHBIH THIMIUITIH KOPCETETIH
MaHbI3Abl UHANKATOP. Anaiifa, ipi KypbUIbIC XOJIIUHTTEPIHACTI JICTYpIi ecen Oepy dhopMarTapbl
aKIMapaTThIH «PETPOCIICKTHBTI» CUTIAThIHA We OOJybIHA OAIAHBICTHI JKEIEeN MIeNM KaObuiaayra
MYMKIHIIK Oepmeiiai. Ocsl opaiina, OyXraiarepiik eCenTiH aHAINTHKAIBIK (YHKIUSACHIH [U(PIBIK
Kypajiaap apKbuibl TpaHCchOpManusiay Moceseci ©3¢KTi O0JIBIT TaObLIabI.

BackapymibuibIK ecen TeopHsChIHAA OKIMIIUIIK IIbIFbIHAapAbl Tangay P. Kamman men /.
Hoprounbig «TeHrepiMai kepcetkimrep xkyieci» (BSC) KOHIENIUACH asgChIHIa KapacThIPhLUIaIbI
[1]. T. JpBennopt men [Ix. Xappuc eHOEKTepiHAE aHATMTUKAIBIK KypajJapAblH KOCIOPHIH
peHTabenpAUIIriHe 9cepi FEUTBIMU HeTi3AenreH [2]. KazakcTaHIbIK KOHTEKCTE OyXTalITepIIiK €cer IeH
OM3HEC-aHAMTUKAHBIH TYHICY HYKTeNepl HU(pIaHIbIpy sKaFJaibIHAA )KaHa FRUIBIMHA OAFBIT PETiH/E
Kanelnracyaa. 3eprrey Oapeicbinna «Bl Group» XonauHTiHIH 1MIKI KOPHOPAaTUBTIK ecentepi «Big
Datay» aHanmuTHKAChl TYPFBICKIHAH 3ePICIIi.

3eprrey HbIcaHbl peTiHae «Bl Group» XONIUHTIHIH OKIMUIUNK IIBIFBIHAAD KYPbUIBIMBI
QJBIH/IBL.

XonauurtiH «BI Ecosystem» men6epinaeri nepexrep arbibl (Data Flow) keneci anropurm
OOMBIHIIIA MOJIEIBICHI:

- SAP ERP xone 1C xyienepinen nepekrepai sxcrpakuusiay (ETL);

- SQL nepextep xorimacsinaa (DWH) aknapaTTsl Bepudukanusiay;

- Power BI mnardopmackinaa Bu3yanipl aHATUTHKAHBI KAJIBIITACTHIPY.

OKIMIIIIK IIBIFBIHAAPABl OacKkapyFa apHalFaH KemejmeM/l aHATWTUKAIBIK MaTpUlla
YCHIHBUIABL. by Mozenp memiM KaObuiiayAblH KOTHUTHUBTI KYKTEMECIH a3alTaThIH YII JEHT e
namoop )KyHeciHeH Typajbl:

1)Crparerusnbik  aeHrein: G&A/Revenue kodhPUIMEHTIHIH HOPMATHBTEH ayBITKYBIH
OaKpLIay.

2)TakTukanbelk aeHreu: JlemaprameHTTep OOMBIHINIA IIBIFBIHAAPABIH YJIECIH CAJIBICTBIPMAIBI
tannay (Variance Analysis).

3)OnepanmsutblK AeHre: HaKThl yaKbIT pe)KUMIHIET] TpaH3aKIusuiap qekoMmo3uiusce (Drill-
down).
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Bl Grour IKiMmwinik weirsiHaapas 6ackapyasiy Bl-mopaeni

Crparervsansik aeHren

G&A Efficiency Ratio (Wsirbimsiy Tabbicka KaTbics!) G&A Efficiency Ratio

AybITKY: MakcaTTaH xorapsi
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0%

Hopma: 15%1 8-7%

TakTukansiK geHren
Department Comparison ([enapramenTrep GoiibHwa cansicTsipy)

HenapTtmenTrep 6oibiHWa WHIrbiHAAP
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IT
Finance
Marketing
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OnepauyuansiK aeHren

Budget vs Actual (Biogxer new HakTsi)
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XKanakst lccanap Kexce wisinpiHAaps! Kence xanpay  Kpismerrep backa

I-cypet. BI Ecosystem meHOepiHieri oKIMIITIK MIBIFBIHAAP/b! TAJ1ay AbIH CTPATETUSIIBIK
JICHTeHi.
CypeTrTe YCBHIHBUIFAH JAEpEeKTepAl Tajjay Keleciied FBbUIBIMM TYXXBIpBIMAAp JKacayFra
MYMKIHJIIK Oepei:
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- Crparerusnbik nexrevine: G&A Efficiency Ratio mannkaTtopsr O0MbIHIIIA HAKTHI KOPCETKIII
18.7% xypan, 15%-1bIK HOPMAaTUBTEH aybITKYAbl (KPpUTUKAIBIK aiiMak) kepcetin Typ. byn TOII-
MEHE/KMEHT YIIIiH MIBIFBIHAAPABI IIYFBUT OHTAMIAHABIPYIBIH HET13T1 CUTHAIBI OOJIBINT TaOBLIA/Ib;

- Takrukaneik aeHreine: «Department Comparison» Omorbiaa HR, IT, Finance cusaKThI
OemiMIenepiH Or0/KET IeH HAKTHI IIBIFbIHIAPbIHBIH IPOTIOPIUSCH capaiaHasl. by pecypcrapab
JenapTaMeHTTED apachlHIa THIMII KaiiTa Oeyre Heri3 0oJabl;

- Onepanmsnsik neHreine: «Budget vs Actual» monuTtopunri 6apsiceinaa «XKamaken 6a0bI
OolibIHIIA OrOKETTeH aybITKY AeHreiiHiy 120%-Fa )keTKeH1 aliKbIH KOpiHEe/I.

Ocpinaiinia, yceiHBUIFaH Bl-Momens OyXraiarepiiK €CeNnTiH CTaTHKANBIK JCpEeKTepiH
JTUHAMUKAJIBIK 0acKapylIbUIBIK aKMapaTKa aifHAIBIPYIbIH TUIMI Kypajibl €KeHIH AN IS .

LW biFrbiHaapabl Knaccupukauusanay anroputmi

'“@ -) ) .’mPowerBl B

1C SQL Power Bl MeHegxep wewimi

2-cypert. «BI Group» oKIMIITIK HIBIFBIHAAPEIH MOHUTOPUHTJIEYT€ apHAJIFaH MHTEPaKTUBTI
naHeb MPOTOTHUII.

Cyperre YCBHIHBUIFAaH UIBIFBIHAAPAL  Kiaccudukanusiay amroputmi  «BI - Group»
XOJIIMHTIHACTI JepekTepAl OackapynblH OipTyTac IWKIIH Kepcerenl. byn mporecc keneci
TEXHOJIOTUSUIIBIK K€3€HAEPACH TYPaIbl:

- Hepexrepmi rerepanusuiay (1C xyiiect): bactankel OyxranTepiik akmapart (mot-gaktypaap,
eHOeKaKbl BeJOMOCTaphl, Iapyambuislk mbiFbiHAap) 1C:IIpeanpustre muatgopmaceinia TipKeIe.

- Jlepektepai Tpanchopmanmsuiay skoHe cakray (SQL  6asacel): 1C-TeH anbIHFaH
TpaH3akusblK gepekrep SQL Server nepekrep koimacbiHa (DWH) unTerpammsuianaasl. byn
ke3eHze nepekrep tazanaHanbl (Cleaning) xoHe «BI Ecosystemy» cTanmapTbiHa colikec OipbIHFai
KiaccuukanusiaayaaH eTei.

- Busyanaer ananutuka (Power Bl): Ounenren nepexrep Power BI untepdeticine »xonmansim,
MHTEPaAKTHBTI JAamOOpATap TYpiHAE BU3yalaaHaabl. byl Ke3eHae IIBIFBIHAAPABIH «maiga 0oy
OIIIaKTapbIH» HAKTHI YaKbIT peXuMiHE (real-time) Tanmayra MyMKIHIIIK Tyasbl.

- backapymsuteik memiM (Manager's Decision): ANropuTMHIH COHFBI KE€3CHIHJIE MEHEIKEP
JaliblH aHAJTUTUKANBIK IepEKTepre CyileHe OTBIPHII, MIBIFBIHAAPIbI OHTalIaHAbIpy OolibiHIa Data-
driven (mepexrepre HETi3AeNTeH) MenTiM KaObUIIaliIbl.

Ochuraiiiia,  YCHIHBUIFAH  QITOPUTM  OYXTadTepJiK  €CeNTiH  aKMapaTThlK  ©pICiH
aBTOMATTaHBIPHIIN, MICHTIM KaObUIAayAbIH KOTHUTHBTI KYKTEMECIH a3aiTaably.

3eprTey OapbhIChIHIA 931PJCHIEH MOIEIb1 CHT13yAiH THIMAUTIr |-KecTene KopCceTiIreH.

I-kecre. [Joctypmi Tangay MeH nu¢pisik Bl-aHanuTHKaHBIH CallbICTHIPMAIIBI CUTIATTAMACh

Kepcerkim Hacrypai ecen (Exel/1C) u¢pasik Bl-ananutuka
Aunanurtuka geHreii CratukanblK (KE3CH/IIK) Kemnemmem i (HaKThbI yaKpIT)
Hepexrep Konmen tekcepy ABTOMATTHI (aITOPUTM/IIK)
BepUbUKALIUACHI

backapy GyHKIIUsACH Tipkeyri (peTpOCIEKTHBTI) [IpeBeHTHBTI (CTpATETUSIIBIK)
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1-111 KecTene KEeNTIPIITeH CalbICThIPMAalIbl TAJIJIay HOTHOKENepl KopceTKeH e, mudpibik Bl-
aHaUTHKaFa  Kelly  OyXraaTepiiK  eCenTiH  aHAJIUTHKAIBIK  (QYyHKOHMSACHIH — TyOereiini
TpaHchopMausIaiIb.

Bipinminen, nepexrepai BepupuKaisiiayJlH aBTOMATTHI (QITOPUTMIIK) PEKUMIHE aybICYhl
anaM ¢dakTOpbIHaH OOJIAaTBIH KaTENIKTEpAl JKOUbIN, akmapaTTeliH ceHimaunria (Reliability)
KaMTaMachbI3 eTe/Ii.

Exinmrigen, Oackapy (yHKUMSACHIHBIH PETPOCIEKTHBTI (OTKEHAl TIPKEYyIIi) CHUIaTTaH
MPEBEHTHUBTI (OOJIalIaKThl OOJDKAyIIbI) cUNaTKa aybicybl «BI Group» XOJNIUHTIHE OKIMIILIIK
HIBIFBIHAAPBl  CTPATETUSUIIBIK JKOCTapiayFa MYMKIHAIK Oepemi. bByn 3epTreyaiH mNpakTUKAIbIK
MaHBI3IBUIBIFBI — JOCTYPJl ecemnTey OHICTepiHeH HaKThl yakeT pexuminaeri (Real-time)
OacKapylIbUIBIK aHAJTUTHKAFa KOIIy apKbUIbl KOCIMOPBIHHBIH PECYPCTHIK THIMAUIITIH apTThIPYAbIH
FBUIBIMHU HET13/ICJITCH aJITOPUTMIH YCHIHYBIH/A [3].

«BI Groupy» XONAMHTIHIH MBICAJIBIH/IA KOCIMOPBIHAAFEl SKIMILIITIK IIBIFBIHAAP/BI TANAaYAbIH
3aMaHayd KypaJJapblH 3epTTey HOTIKECIH/IE KEeJIeCiIel FRUIBIMHU KOHE TPAKTUKANIBIK TY>KBIPBIMIAP
&KacaJibl:

Teopusinblk TYpFblAaH: OKIMIIUIIK HIBEFBIHAAPABI OacKapyablH IOCTYPJl PETPOCIEKTHUBTI
omictepi Ka3zipri HU(MPIBIK SKOHOMHKA TalamnTapblHA ayan Oepe alMaWThIHbI JQJENICH/I.
backapymbuiblK  €CenTiH aHAIMTUKAIBIK (QYHKIHMACHIH —TpaHchopmamusuiay yiriH Business
Intelligence (BI) TexHomorusmapblH €Hri3y — KOCIOPBIHHBIH CTPATETUSIIBIK TYPAKTbUIBIFBIH
KamMTaMachI3 €Ty 1iH 0acThl MaPThI OOJIBITT TAOBLIABI.

Onicremenik Typrbinan: XonauHrTiH «Bl Ecosystem» meHOepinae aepekTepal eHACYIiH
(ETL-nponectep) »koHe Bepuukanusiiayabiy OipblHFail anroputMi Herizaendi. byn Oyxranrepmik
aKmapaTThlH MeJAIpiairin  (transparency) KamMTamachl3 eTil, ajgaM (akTopblHaH OoOJATHIH
KaTeJikTepal OapblHIIa a3aiiTyra MYMKIHAIK Oepeni [4].

[IpakTUKanblK TYpFbIIAH: 3epTTey asChIHAA O3IpPJICHTeH YII JCHIei aHaIUTUKAJbIK
apXUTEKTypa (CTPATETUSIIBIK, TAKTUKAJIBIK, OTEPAIMSIIBIK) OKIMIIUIIK MIBIFBIHIAPABl HAKTHl YAKBIT
pexxuminge (real-time) OakpUtayablH THIMII Kypasibl eKeHIH KepceTTi. ToxipuOelnik aepexkTepre
cyrieHcek, BI-xypammapeiH KonmaHy memiM KaObUiiay SKbUITAMIBIFBIH apTTBIPBIN, >KaHama
HIBIFBIHAAP BT 8-12%-Fa 1eiiiH OHTalIaHIBIPY/IBIH FEUTBIME HET131€TTeH alIFbIIIIapTTaPbIH KACAMUTBI.

[lepcriekTuBaNbIK OarbIThl: ¥ CHIHBUIFAH MOJENb TEK KYpBUIBIC cajachl FaHa €Mec,
Ka3zakcrannplH Oacka fga ipi JuBepcuUKalMsUIaHFaH KOMIAHHMSJIApbIHAa OacKapyUIbUIBIK
aHAJMTUKAHBI UG PIAHABIPY YIIH 3TATOHABIK YT (template) peTiHae KoagaHblia anamisl [5].

KopbITbIHIBIIAN KeTle, SKIMITUTIK IIBIFBIHAAP/ B TAAAYABIH 3aMaHayd MU(PIIBIK KypalapblH
aziprey xoHe «Bl Ecosystemy menOepine KoagaHy — OyXTalTepIIiK €CeNTiH JICTYPIIl CTaTUKAIBIK
KBI3METIH CTpaTervsUIblK IIEeIIiM KaObuinaynbl Kojpay sxyiecine (Decision Support System)
TpaHchopManusiaipl.  3epTrey  OapbIChlHAA  HEri3felreH  aHAIUTUKAIBIK  apXUTEKTypa
KOCIMOPBIHHBIH, 0ackapy pecypcTapblH THIMAI NaijanaHyra MYMKIHIIK Oepinm KaHa Koiimai,
IUGPIBIK AKOHOMHUKA >KarlalblHIa XOJJIMUHITIH Y3aK Mep3iMIi KapXKbUIbIK TYPaKTbUIBIFBIH
KaMTaMachI3 €TeTiH Heri3ri (hakTop OOIbIT TaObLIAIbI.
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METOJHOU OMOPi BA MYHOCUBATHOU CUCTEMABI JIAP OMY3HUIIHN
OMOPI

JABJTATOB MYIbAMMA IUBPOIBUM BEKMYPOJJABUY
omysropu Jlonumromu nasinatuu boxrap 6a Homu Hocupu Xycpas, Jbymmypun
TospuxucTOH

Annomamcusn: Memooonocusiu OMOPU MayMyu ycyixo, KOuoaxo 8a YCYIxou MmAaoKuKkom
medbowad. Ucmunoxu "memod” 6a ycyiu maokuxomu Hazapuseii € mamouxu amani (Macaiau, ycyau
Gancagii, ycyau newpagpma) uwiopa mekyHao. Xaneomu cyxan oap 6opau ycyau uimic YMymMaH, Mo
VMYMAaH pasuixou OMy3utdy Xama 2yHa naouoapo oap Hazap 00pem.

Kanuoeooca: ucmexconrom, Kyesau ucmexconiom, madouu, mexHuku, HULOHOUXAHOA, Xapoyom,
MexHam, MUKOOp, UHKUULOQP.

Aunomayun: Cmamucmuyeckas Memoooo2us npedcmasisiem cobou COBOKYNHOCHb
npuemos, npasun u memooos ucciedosanus. Iloo mepmunom "memoo" nonumarom cnocoo
Meopemu4ecko20 UCCIe008AHUSL UTU NPAKMUYECKO20 OCYUjeCmeneHus yYe20-1ubo (Hanpumep,
Gunocoghckuii memoo, nepedosoit memod). Koeoa peuv udoem o memooe nayku 60obuje, mo umerom
8 6Udy Haubosee 0bwue cnocodbl NOOX00A K U3YUEHUIO TH0ObIX A6TEHULL.

Knrwueevie cnosa: npouzeo0cmeo, npou3e00umenvHas Cuid, NPUPOOHbLil, MeXHUUEeCKUl,
nokasameinb, 3ampamul, mpyo, KOAU4ecmaso, pasgumue.

bamcwo nap 6opau ¢an Ba MeTou oMop kapub ku 3uéna a3 100 con padra ucronaans. OHEBO
nukkatu ap0oboHu OapspacTapo Ha TaHKO Jap COMau OMOpP OAlKH Jap AUrap WIMBO HHU3 0a Xyo
JbasI0 KapaaaH[, YyHKH UH Machalla MAbHUU YMYMHUHJIMI Ba JbatbOHOUHI Opajl, Ki OH MaIyHOU
MUKJOpPUU TNaguamkbOM OMMABUU JbaMbUATPO Jap ILIAPTHOU AHMKM MaBKEbh Ba BaKT TaJKUK
MeHamosi 1. OMOp MamJIyu MUKIIOPUH UCTEHCOIOTH JhaMbUATPO Jap ATOHATUU KYBBAHOU UCTEH-COJIT
Ba MaINJIalb0M HaéTu QapmaHri Ba CUECUU JbaMbUAT MeoMy3al. OMOp HHYYHUH TabCUPU OMUITHOU
Tabui Ba TEXHUKUPO Oa TalrMpOTHOM MHUKIOPUU HAaETH JbaMbUATI Ba TabCUPU HCTEHCOJIOTH
JbaMBHATI Oa MapTHOU TAOUHH HKaETH JbaMbUATI MEOMY3a].

Hbanrome, ku nap 6opan METOIHM MM CyXaH METYSH], YCYJIHOU YMyMHUH MyHOCHOATpO Gapou
OMYXTaHU Bap TYHa MaJuaamo JAap Hazap AopaHia. Bakre, ku cyxaH gap 6opau METOIU WIMH aHUK
MepaBajl, OHI'OB YCYJIHO Ba METOJIHOM KOpKapArapAuIan Maxcyc Jap Haszap JIOIITa MeIlaBaj, Ku
Oapou Tankuku (haHHU OH paBOHA KapAa 1rynaact. OMop yCyJ Ba METOIE0M MaXCyCH XyAPO KOpKap
HaMyJla, WHYYHUH CHUCTEMaW HUIIOHIW-AHIAKOPO TAIIaKKyJdl MEANmad, KU HMMKOH (apomam
Meopaj, MamIYyHhOou MHUKIOPUU MaIulamk0 Ba DPAaBAHIKOM WHAETH JhaMBHUATI Hap dopuybau
TamabOTHOU METOAH JUAJICKTHKI OMYXTa II1aBaj.

Tana6oTH0M MyHBUM YyHUHAH/I:

1. Fbaman mamuaamo Ba paBaHAKO Jap ajlokad MyTakoOuIa Ba MApTHOKWK MyTakoOuia 005y
oMyXxTa maBaHA. A3 UH pY, OMOp SIK JacTau KaJOHH BOCHUTAaHkOM METOOJOIT Ba METOIUpo Oapon
YEHKYHUU MUKIOPHH aJOKamkou cabaOHOK —Ta(THIIaBaHAa Ba JUTAp aJOKamO OAHM IMaIuIam0
KOpKapJl HaMmyj, MacajlaH ajlokamo OailHM XapoJbOTH MEHHAT Ba BOCHUTAKO a3 iK Tapad Ba
HaTWJbamkoU OazacTomana a3 tapadu aurap, a3 sk Tapad OaliHM HUIIOHIWEHAHIAHOU UCTEHCOJIOT
Jap COmamhOU TYHOTYHH XOJbaruu XajK, 0aifHU UCTeHCOTHOKUY MEHAT Ba OMUWIEHOU OH Ba faiipa.

2. Bbaman magunamo Ba paBaHIK0 00s1 Aap HWapakaT Ba TalMHUpOT, a3HABCO31 Ba MHKUIIODT
6osi1 nuna G6apomana masaHa. OMop GapoM MH METOIHO Ba HHIIOHIOIHO0EPO KOpKapA Kapra
O0apomaniaacT, Ki OHE-0 UMKOHHST MEAUbAH]T MUKIOPAaH TAMOIOJI0, CYPbaTH HHKUIIO(DH MaANIakb0
Ba paBaHIHOU HAETH JHaMBUSITHPO, JTANUIITHOKUU CaTHHOU OHEBOPO H(]oa HAMOSHI Ba OHEOPO
TaCHU(OT HAMOSHI.
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3. MyHocubatu AuaaekTHKi Tanad MeHaMos ], KM paBaHIH T'y3apUIIHd TalrHUPOTHOU MUKIOPT
0a TariimpoTmon acocuu cudartHoki O6a Hazap rupudTa masan. MH TanmaboT map Ha3IU OMOpP
Basu(amon Mypakka® Ba MachyJIMATHOKPO MEMOHAJ, YyHKH Jap NaauAamOoN Ha&TH JbaMbUATI
BYAYIBOU T'y3apUIIU TarHUPOTHON MUKIOPUPO 0a TarHUPOTHON CU(BATHOKI MyaisiH HAMY/IaH XeJle
aymBop acT. OMop uH Bazudamopo ap map SK HOIATH aHUK 00 METONOM XY Hhall MCHAMOSI,
MacayiaH 00 UHTHXO00M aJloMaTHk0€, KU UIMKOH MEJIbal, KM Ba3bi CU(ATHOKI MaIUAakOpO a3 AUrap
(bapk KyHaH], 60 MyalsIHCO3HH BYAYABON MUKIOPUN OaliHH TypYHI0 Aap TYpYHBOaHauu oMopi, 60
OMY3UIIN TalfHUPOTHON COXTOPI, KU Jjap Naaujamo 6a aMan MeostHl Ba faiipa. MacanaH, lbaHTOMU
OMY3UIIN WalaTh CHH(QUHN JCHOT KOPIIMHOCOHU COEBAaW OMOP XOJharumbOu JEHKOHUPO a3 pyHu
asiomatu (ypyur Ba KMpOsiM KyBBaW Kopi, a3 pyiM HajbMu apeHJand 3aMUH Ba JUrap ajJoMaTHOU
MYBUMH XOJbaryaopi TypymOanai Mekapna. PaBangm TaOnuinébmm MamilakaTH — XOJbaruu
KUIITOKA0pHUpO 6a MamilakaTd MHAYCTpani oMop 00 JMHAMUKAU Ba3HU XOCH MambCyJOTH YMYyMHHU
CaHoAaT /ap HaJbMH YMYMHUH MAmbCYJIOTH X0Jbalri KHUIIUIOK Ba CAHOAT Ba raiipa TaCHU(OT MEHAMOSII.

4. MyHocubaTu AMANEKTUKI OMY3HIIM NMaAuJambopo Jap NapTaBu MyHOpUOau 3UATUATEHO —
Mymocruba OaliHu KymbHa Ba HaB, MypaH/a Ba a3HaBTaBIWJALIABaHIA, a3 MHKUIIO) O03MOHIA Ba
a3HaBUHKHIIOPEOAHIA Tanad MEHAMOSII.

WNu tanabormou nuanektukupo HucOat 6a omop U.C. Ilacxamep, A.JI. SI0mounuk aHuK
HamyJla, YyHUH HaBUIITaaHa: «MabiIyMOTHOU OMOp 00s] YyHHUH KOpKapjA rapiaHj]i, KU paBaHId
BallpOHIIABUU XOJbAarMM KYHHAW KPENOCTHOW, HaTypasli Ba paBaHIu HBa3 HaMyJaHU OH 0Oa
3aMUHAOPUM KalWIACUTI a3 pYyHu MH MabIyMOTHO oMyxTa memaBaa»[5, c. 138]. Tamabormoun
MYyOCHPpO, KU 0a OMOpH JbaMbUATI MHKUINIOPEPTa MEIHNK0/1 MelaBaHa, 0a Hazap rupudTa, OH
605171 6a omKOPco31 Ba JbaMb0ACTH MANIaKk0M HaB Ba MeEIIKaaM Jap X0Jbaruu KUIIJIOK MyCouzat
HaMosI/1, paBaHAM a3 MUEH OypJaHu MIAKIKHON KYHBHApO HUIIOH AUbaa. MacanaH, oMop Tajbpubdan
MEIKaJaMOHU HCTEHCOJIOTPO, Japabad MamHIIABUM METOIHOM HaBU KOPU OHHE0, TaTOMKHU
TEXHUKal HaB, MPOTCECCH,OM TEXHOJOTMU CaMapHOKMHM OallaH Ba HaMYJHOH MAamCyJIOTpO,
METOIF0M TALIKWIN UIMI Ba IApJOXTH My3]I1 MEHBHAT, UCTEHCOJIOT, UA0pa Ba ralipapo Meomy3aa.

MykappapoTwon HoMmOaprapaunad MeETOAM TUANEKTHKi, KU 00 yHuBepcanuu XyI ¢apk
MEKYHaH]I, TATOMKHU XyIpO J1ap METOAHON MaXCycC Hbap WIM XyCycaH Jap METOIH0M OMOp MeE€0aHI.
OxupuH 0a Mapmalakbod TYHOTYHHM TaIKUKOTH OMOpi MaiiBacTaaHJ Ba a3 MH HyKTau Hazap Oa ce
T'YpPYHHU 36pUH TAKCUM Kap/a MEIIaBaHI.

MeTtoamon MYIIOHBUAAKRON OMMAaBi 0apon Halliiu Bazudamonu Mapmajian SKYMH TaJIKUKOTH
oMopi KOpKapa Kapaa InygaaHn —Oapou Mymomugan omopi. OHBO 0apow JbaMbu HIMUU
MabJIyMOTHO JAap Oopan NaaAuAamOM OMMAaBi Ba DPAaBAHIHBOM HAETH JbAMBUATI JIO3MMAaH.
Mypakkabuu TalllKuj Ba Ty3apOHUJaHH MYIIOKUIamkoN OMMaBi (0apyixaTrupi, TagkukoTi, JbaMbU
BUCOO0T) TAIIKUIU WIMHH OHPO Tajlab MEHAMOS/I.

Metoamon rypymOaHai Ba MabJIyMOTHOH MaBOAKO 0apou KOpKapAu HATHIHAKOH
MYLIIOBUAABOM oMopl HcTudona MemaBaHA. MeToamou TIypymOaHIi UMKOH MEAHIaHA, KU
MaJbMYBHOU a3 JbOHUOU OMOpP OMYyXTallaBaH1a 0a rypyimb0 Ba 3eprypy b0 TAKCHM Kap/a IaBaHI,
MacaliaH, 0a rypymbbou HIbTUMOMH ak0J11, 02 KOPXOHAKkOU KAJIOH Ba Xyp/JI, IIelIkaiaM Ba kahoMOH/1a
Ba raiipa. ba MeTonmOM MabIyMOTHO METOAKOM TAPTHUIIM MabIyMOTHOH JhaMbOBApHUIIYAA,
CHUCTEMaKyHOHHM OHH0, KOPKap/, BUCOOKYHUH MablIyMOTHOH JbaMb0acTi Ba MEIIHUHOIU OHHO
Jap MAaKIN TabJIMTCakbor OMOPI BOPU MEIIABAH].

MeTtoamon MyailsiHCO3MM HUIIOH/IMaHIaHk0U JbaMbOACTKYHAHA, JbaMb0OACTI Ba CUTETUKUU
HULIOH/IMIHAHAAKO Jap TalkIuil 0apod HWaull MachalamkOM JaBpaul CEIOMU TaJKUKOTH OMOPI
uctudona MemaBaHl, KA OH KOHYHHMATH,OPO OIIKOP MECO03aJ Ba MEOMY3aJ Ba HapaMeTpHOU
TYHOTYHPO MyailsiH Meco3ajl. ba mymopau uH METOAHKO0 Ba YCYJIHO METOAU Oy3ypriumbou MUEHA, KU
00 €pUU OHKO CaTHHOM MUKIOPUHU NMAAUIak0 YeH Kap/Ja MellaBaH/l; MeTOau Oy3yprumbon HHCOI,
KM TaHOCYOH0M HUILIOH/IMEHaHJalkh0M OMOPI Ba COXTOPHU NMauAambopo H(Po1a MEHAMOSIH]T; METOAHOU
TamJINIA KaTOPHOU TAKCUMOT, KM 0apOMOMY3HIIN KOHYHHOU TAKCUMOTH BOBUIKH0, MAJbMYBH0 a3
pyiiu aH03au aloMaTH OMYXTAlllaBaHa; METOIHO OMY3HUIIN KaTOPHOU AMHAMUKA, KM UHKUIIO(DU
NaJuJambopo Jap BakT TACHU(POT MEHAMOSIHA; METOAM MHIEKCI, Ki 6apou TaCHU(GOTH MYKOUCABUU
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CaTHHOM MUEHAH MAAUIAK0 Ba MyalsTHCO3UH Tal HMPOTH MaJAuIau Mypakkad Jap HaTUIbau Tar Hupu
Bap K NaAUAamkbOU OHPO MYyalsIHKYHaH/1a; METOAHBOU YEHKYHUH MUKIOPHUH AJIOKalkhO Ba aJIOKAHOU
MyTakoOua GaifHM maanuaamo JOXUI MEeIIaBaH/I.

Omop nap Jby01 a3 NamIyHBou cu(aTHOKUY Maauaa OeMabHI Ba OeMa3MyH acT, Ba 0a UH HaTToO
I'.T'erens amamusiTi Maxcyc aoaa oya. «lap omop —HaBuiTa Oy ¥ —pakamMmboe, K 60 OHEO MaIITyIT
acT, TaHKHO 00 HATHJhaOWM cHU(aTHOKHAII IMaBkaHre3 act. JbycyTysbyu Xonu pakamMmu O¢ HyKTau
Hazapu pomOapUKyHaHIA TPEIMETH JbYCTYJbYHUEHOM Oedorga MeOomaHy, K HaMETaBOHAH]T
[IaBKMaHAWU Ha3apusBi Ba aMaIMpoO KOHEb rapaoHadmy [1, c. 231].
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OYHKCHA BA POJIN AHI[O3BAHI[I7I
JAP CUCTEMAHU UKTUCOAUU YAMBUAT

®AN3YJUIOEB BAXTOBAP BAXTHEPOBUY
omysropu Jlouumromu nasinatuu boxrap 6a Homu Hocupu Xycpas, Jbymmypun
ToJBUKHUCTOH.

Annomamcus. Yamvosapuu anoo3 easughau Kaoumii 8a sike a3 Wapmxou acocuy Magyyousimu
oasnam 6a pyuou yomea 0ap poxu utyKygouu ukmucooi 8a uymumoi mebowad. Jlap myau mavpuxu
yomea, xey sk oasiam d6e aHoo3 Pavorusm Kkapoa HaAamagoOHUCM, 3epo bapou uypou eazughaxou xyo
Oa MUKOOpu Myauanu nya Hué3 0opao, Ki OHpo MAHX0 MAasacCcymu aHoo3 Yamvo8apil KapoaH MyMKUH
acm. Jlaenam un napooxmxopo a3z waxpeaHooHu Xyo, Xam UaxcoHu 80Keil 6a Xam waxcoru XyKyKil,
Yams MeKyHao.

Kanuoeoscaxo: Anoos, monus, napooxmxo, 6yyem, 0asiam, CAHKCUsL, umMmués, 60y, ponoxo,
UKMUCcoo.

Annomauus. B3umanue Hano2o8 — opesuetiuas QyHKyus u 0OHO U3 OCHOBHLIX YCI0BULL
CYUecmeo8anusl 20Cy0apcmed, pa3eumus 00uecmsa Ha Nymu K 9KOHOMUYECKOMY U COYUATTbHOMY
npoysemanuto. B ucmopuu pazeumus ooujecmsa ewé Hu 00HO 20Cy0apcmeo He cMO2i0 00OUMUCS
0e3 Hanoe08, NOCKOALKY OJisl 6bINOIHEHUL CEOUX (DYHKYUL emy mpebyemcs onpeoeieHHdas Cymma
OEHEeMNHCHBIX CPedCm8, KOmopble MO2ym Oblmb COOPAHbI MOJILKO NOCPEOCMEOM HAN0208bIX COOPOS,
amu cOopbl 20Cy0apcmeo cobupaem co C8OUX 2pad*COaH 6 ude Gu3uuecKux u IpPUOUecKux iuy.

Knrueewie cnosa: Hanoe, punancel, nnamesicu, 6100xcem, 20cy0apcmeo, CanKyus, pusiieus,
0053aHHOCMb, DOHObI, IKOHOMUKA.

A3 HUrOXU Tabpuxit 6apMeos, KM aHI03X0 UYyH CHUCTEMaxOU XUPOYi Jap TYJIH acpXo ap3u
By4ya AomTaana. Yu TaBpe ki 6a MO MabIyM acT, CHCTEMaHd XUPOYCHTOHH 30/aH 3apypaTH KOHEH
rapJOHHUJIAHU TapXOCTH YaMbUATiA Meboman. Mu xycycust anno3 GyHnkcusiu puckanupo (Basudau
Xa3WHAA0PUPO) WIPO MeKyHa . DyHKCHSIH (PUCKaIHA Aap JaBpau TYIOHA MABHUIOIU KOPUH MOXHUSAT
Ba MakoMu aHz03 Oya. [Iporceccu anmo36aHaMpo naBiaT MYpo MEKapa Ba 0a MIAKIXOU JaBIaTIOPH
BoOacTa Oyz. Jlap IakiIXou JaBIaTIOPUH TOTAIUTAPA Ba a3 YUXATH UKTUCOIM CYCT TapaKKHKapaa
qyH KouJa pyHKCUsH puckamuu anno3 6aprapii JOIT.

laponun Gopu aHm03 Ba KOMIWIaH 0a MaH(UATXOW Xa3WHA MyTeb OymaHW aHmo30aHmn Oa
Ba3bUATE MEPACOHA/, KM aHI03CYIIOpaHIaroH Ha (akat yXIaJopuxXoHu aHJ03UPO HUPO HAMEKyHAH]I,
OankH 0a YyCTy4qyu pOXXOHW KOHYHI Ba FAWPUKOHYHHUH CapKaIllil HaMydaH a3 aH/103CyIIOPi MAIIFy.I
MerapJaH.

bo MypypH Tamakkys Ba HHKUIIO(GH MYHOCHOATXOH MOJIHIO ITYJIiA, MyCTAKMIIUATH HKTHUCO AN
CyOBEKTXOU XOYaruAopi Jap MyOMUIIOTA MOJIUH 03071, JAPXOCTXOU TAIlIaKKyJIM XaBaCMaHITapAOHR
¢ 00370UITaHU TaKPOPHUCTEXCOJI, TABCUP PACOHUJAH 0a KOOWIMATU MAPAOXTKYHMU aXoJiid, KyMak
pacoHugaH 0a capMoAry30pi Tamakkyn Me€oan. 3apypaTu TAaH3UMAUXUHU JaBIATUU TPOTCECCXOU
a3HAaBTAaKCUMKYHHUU YaMbBUSTH, T'yCTapUIIM MEbEPH J1aBlaTil 6a UKTHUCOAMET XaHy3 Jap 3aMOHXOU
MEpKaHTWINCTXO (oxupu kapHH XV Ba mOtuaoum Kapuu XVI) acocHok kapaa myna Oyna, Ku
TabJIUMOTH OHXO0 0a MHKHUIIO() Ba paBHAKW CAPMOSIIOPUH CaBJIO# acoc T'y3o01Ta Oy/I.

JaBpan ry3amTaH a3 MyTIakusaT (aOCOMOTH3M) 0a MIAKIXOM JaBIATIOPUU HaMOSHAArh
(mHTHX000TII) 62 WHKHUIIO(U TABJIUMOTH TAH3UMIUXHH XOYarkd MOJIMSBHA TaBaCCyTH HU30MH
HAMOSIH/IATOHU JIABJIAaTi TaKOHU HaB pacoHA. bo Bydyau oH ku nap" caboxXu KanmuTau3Mu HOTHIOU
Ha3apueéTH MyIOXUIIAT HAKapJAaHU JaBiaT 0a UKTUCOAUET XyKyMbapmo Oy, HHKUIohu MUHOabAan
Hazapusu aHno30aHauu (UCKAIA TaapuyaH IapXOCTXOM XOYaruJIOpUUA MOJUSBUU HYTUMON -
HUKTHCOIUPO 0a Hazapu YbTUOOP METHUPAI.
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Bo xamuH Tapuk, aHIO3MMUHOCH Iy (QYHKCHAPO MyailsiH HaMyJaacT: GucKainil (Xxa3uHaBil) Ba
TaH3UMM.

TuOku MH aKuaa posd aHAo30aHAN ap amMalusyd WKTUCOIUHM YaMBHTHA YOpH Tapuiaact.
Cucreman ann036aH#l, KM THOKY KOHYHT'Y30pii KaOyJ rapinaaact UH (UIIaHTY a3HAaBTAaKCUMKYHUU
JapoMajaXxoW HAO3IMXAaHIAroHUW NOoTeHcuamid meboman. ba WH cucteman aMankyHaHAa OWAU
uctudopamaBuy GyHKCUSIXOU aHI03 IAaX0aT MEIUXA.

TaBpe ku map Hakmiam 1 akc €praact, posu cucTemMan aHI030aHIA 02 OMUIXOH OOBEKTHBH
BoOacTa mebomaa. TaBaccyTu (yHKCHAN (PUCKAIUMM cUCTEMau aHI030aHIi 1apXOCTXOU 3apypHu
YMYMUMHUTIA KOHEH TapAOHUIa MeIIaBaH. AMMO TaBacCyTH (YHKCHSAN TaH3UMAMX# O0ap xuinodu
4qaOpu (prckanii MexaHU3MHU Maxcyc I'yCTapHIl J10/1a MeIllaBaj, KU THOKY OH MyBO3UHATH (0anaHCH)
MaH(pHUATXOW UKTUCOAMH KOPIIOPATUBH, MAXCH Ba YaMbUATA TAbMUH Merapaaa. Makcaau TaH3UMU
aHno3i (apoxaM oBapJaHU YMKATKOU CapMOSTy30pil, 60JI0paBUM HATOMYHM MOJIMSBH Ba ajalxycyc
KyMaK pacoHuAaH 6a ahp30umu GOHAN YMyMUMHINH BOCUTAXOH ITyJIA MeOOIIa.

Xymnac Xaply (yHKCUsM aHIO3@ MOTEHCHAIN JOXWIMHM aHJ030aHAMPO amajaH TaTOUK
MerapioHa.

Haxkman 1. Yapaéun TapcupOaxumu cucTeMan aHA030aHa.
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ba anngo30aHmit XxamMuyH coxaum MYyHOCHOATXOM MOJUSIBA - Oy4yeTdl a3HaBTaKCUMKYHIM,
TAaH3UMIUXUH TabcupOaxml 0a XaBaCMaHATApIOHWU MKTHCOAN Xoc Meboman. bo Bydyanm xamuH
MOXHATH XaBacMaHATapAoHi 06a ¢hyHKcHsIH GUCKaAT XaM X0C MeOoIa, 3epo Madiarxou OydeTue,
K acocaH 00 METOIXOW aHAO03W JOXWJI MerapAaH], WHYYHUH Oapow wuHKUImODH cdepan
FAPUUCTEXCOMiA, TABMUHOTH JTAPXOCTXOU MIM, XU(3U TaHAYpYyCTH, (papXaHr Ba AUrap coxaxou
YaMBbUSATUN UCTEBMOJIM XaMaroHit cadapbap MemiaBas/I.

Hctudonan okunoHa Ba MakcaJHOKM MaOnarxou OydeTit Ooucu XaBacMaHIuH nempadTa
qoMeba MerapaaHa. AMMO WH TapUKH XaBaCMaHATapAOH# 0a TaBpH FalpUMyCTaKUM aMajl MEKyHa/,
TabCUPU MYCTAKUM HaMepacoHa]] Ba 0ab3aH TabCUPHU OH 0ab]] a3 COIXOH 3UENE 30XUP Merapaal.

Mabnarxou MONHABHA 0apoW WHKUIIOPH TaMOMHU COXaXxoW (HabOIHMATH FAHPUUCTEXCOJIHA Ba
YaMBUATH J1ap UCTEXCOJIOT O6a By4y/l OBap/a MelaBaH, OMHOOap OH, HCTEXCOJIOT OOBEKTH aCOCUU
XxaBacMaHai meOoman. A3 WMH 4o Oapmeosis, KM 0a aHm03 (YyHKCHSIXOM XaBaCMaHITapIOHHUU
MYCTaKUM XOC HameOoIa.

MabHuM UCTHIIOXM "XaBacMaHArapJoHH" (CTUMYJ) TalIBHK KapjaH (O6apaHrextan) 0a xope
(padTope, amane) meboman. bapanrextan 6a uH Ba € oH padTop (amai) TaHXO TaBacCyTH MYKO(OT
Ba Ya3oAuXi MMKOH Merapnaia. Jap anno30annin kop ¢apmyaHu MyKoQoT (XaBacMaHrapJOHii),
caHKcus € 4ya3o aMajauéTy TaH3UMIUXi MeOorraa. 3epo K1 Xapyn HHXO TaKO30U Ba3bU UH Ba & OH
coxau (paboIUATH MOJIMSIBA-X0Yari Oyaa, 1axojJaTu MyailsTHu 0OCKTUBUPO Talad MEKyHa.

OyHKCHSIM TAaH3UMHHU aHI03# Iap aMajvsii BOKEebil 6a Iy Ak 30XUp Merapaaa: UMTUEZOT Ba
caHkcus (4a3o). CaHKCUSAXOU aHAO03M TaBAaCCyTH TabCHUpPU (YHKCUSXOU HA30pAaTUH MOJMS 30XUP
Merapaana. bunobap vH, TaH3UMU aH03# XOCHATH Ha30paTpo XaMm napbap merupan. Jap amanusu
BOKEbHil cepan Ha30paTH aHA03l 00 CaHATXOU MAXCYCH KOHYHTY30PH CAJIOXUSAT J0/a MEIIaBajl.
Menépxon XyKyKHU Maxcyc 0apou cyObeKTXOU HAa30paTh aHA03M, XyKYK Ba Ba3u(axou OHXO aMal
MEKyHaH]I.

Ounn yHkcus Ba Bazupaxoud yMypH aHI03, ayJUTOPXO, MOJHCH aHI03, JeHmapTaMeHTXOU
XyKyMaTil Ba KOHyHTY30p# Ba KOMHCCHUSX0 KOHYHXOH Maxcyc KaOyI Kapa MemaBaH/I.

NMTHE30T Ba cCaHKCHUAXOM aHJI03#, KU BoOacTa 0a Ba3bU KOHKPETH aHJeNIna MeIlaBaH/I, 1ap
KOHYHXOH aH/I03 MyKappap Kapjaa mynaany. ba kop OypaaHu oHXO a3 pyu Xap SK aHI03H aJloXuaa
MyaiisH kapaa MemnaBaa. Hu3oMu yMyMun CaHKCUSXO MyTOOUKH KOHYHIITUKaHUXOU aHJ103 1ap 600u
10 monnaxou 73-89 "Konekcu anno3u Yymxypuu ToqukuCcTOH" MyKappap rap/uaacr.

Hap Gapobapu WH oWauM Ma3MyHH KOHYHIIIMKAaHMXOHM aH/I03 Ba CAHKIMIXOW 0a 4aBoOrapin
KallugaH HUCOATH KOHYHIIMKAH, UHUYHUH BapUAaHTXON UMTHE3OT 60 KOHYHXOM aH1031 ouj 6a xap
HaMyJIM aHJI03 MYyaiisH Kapaa MemaBan1. Mauymyn aMmanuétu pyHKCHOHAINY CUCTEMau aHA030aHan
a3 MEXaHW3MH aH/030aHIi nbopar Oyaa, SIEMEHTXOHM (Uy3bXOM) 3epHHpO AapOap merupan: 6a
HaKIIATupi, TAH3UMIUXA Ba Ha3opaT. MH uyyH QyHKCHSH yMyMHH TaMOMH CHCTEMau aHI030aH/Ii
pTUPO( IIymaacT.

TabcupOaxmmu cuctemMan aHao30aHaln 6a poiu aHno03Xx0 BoOacta meboman. Tabcupu uH &
MycOii € maHdn myna MeraBoHaa. MH Hakm XycycaH gap JOMpau aHI03XOM aloXHia 30XHp
Merapaaa. Hakmm anmo3 oHrox MycoOi mrya METaBOHa [, KM MOTeHCHanu (MKTUIOPH) aHT030aH i
Jap aMajiisd BOKebil 0a TaBpu MakcHMalli (apadau OanaHm) TaTOWMK rapaaa Ba THOKW OH OaliHM
(dyHKCUSXOU aHJ03 0a Kajpe MyBo3MHAT Oa macT oBapja maBan. Jlap aManusii BOKEHA MH UyH
aHJ03CUTOHNH MyHOCHO 30XHp Merapiaaj Ba 0a mapre Ku MaH(PUATXOH aH03CYTIOPAHIArOH KOXHII
Haé6ana. lapxu ponu (MaKoMHM) aHJ03X0 Machalad MyXHUMH TaXKUKOTH WIMA — aMainid MeOomai.

Maxkomu ana030aHI# Aap akcapu COXaxou UKTUCOAMET 30XUpP Merapaal, KU OH Jap Hakmu 1
akc €draact. Jlap MH HAKII T'YHOTYHIIAKII Ba CEPMAabHOTHU aMalMETH aHI03X0 TacBHp EQTaact.
bunobGap vH, TabMMH HaMyAaHU TabCUPU aHA030aHIUU MycOi 6a coXaxow MOJHSBH - XO4arii Ba
aurap GaboIHSITXON YaMBHATHH CyIMaH] Machajiau TyIIBOP Ba HUXOAT UXTUIO(GHOK MeOOIIaI.

MyxonudoT a3 o ubopar acT, Ki MaKcaau JaBiaT 0a XaJau MaKCUMallil CHTOHHU/IaHU aHI03X0
Oyaa, aMMO MaKcaJIy aHI03CyIopaHia - 0a XaJii MUHUMAIIl PACOHUIAHN Xa4MHU aHI03 MeOOIIaI.
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Xamm Machajgan HUXOSAT MyXHM - MyHOCUO TapJOHUIaHU aHA030aHai 0a OMHIIXOM OOBEKTHUBH Ba
cyOBbeKTHBI BoOacTa acT.

Anpo36aHai gap 3epu GUIIOp Ba TABCUPH SIKYOSH UKTUCOAMET Ba CUECAT TAIIAKKYT Me€Oal.
Ano30aHal 1ap XaéTH UKTUCOUH BOKEH CaTXH (J1apadaun) pyuiLy KaMOJOTH HKTUCOA Ba CUECHU
JaMBHUATPO UHBUKOC MEKYHA]T.

XaHromu aH030aHai MaH(GUATXOM J1aBJIaT Ba aHI03IMXaHaa 6a xamaurap 6ap mexypana (6a
xamaurap 3ug mebaposiHa). Ouxo 6a MakoMu aHI030aHIA - Xap KaaoM a3 HUTOXH XyJ 0axo
MeauxaH. buHoOap uH, nap cuctemaun aHn030aHai 6apou Xap Ay Tapadu MyHOCHOATXOHM XYKYKUHU
aHmo030aHa MakoMu OapoOapit 4ou Haaopasn. AJANIXycyc Jap MapouTXOu OYXpOHU UKTUCOIN Ba
cuécit uxTHI0GOTH MaH(HUATXOMW JaBIAT Ba aHAO03CYINOPAHIATOH INUANATHOK MerapiaHn. Jlap uH
MaBpUIX0 HAMOSHIATOHU XOKHMHSTH HYpPOA Ba KOHYHTY30pHPO 3apyp acT, K a3 Ba3bu
TAaH3UMIIIABUU aHJ03 BOKH(] OOIIaH] Ba Jap aifHW 3aMOH XaM 0a cucTemMau aHja030aH/an Ba XaM 0a
TaMOMH COXaXOH MYHOCHOATXOHU HCTCXCOJIA HCIOXOTH JaXJIA0P BOPUI TapOHAH].

AcHou mapxy Oaxomuxid 0a MaKoOMy pOJHM aHJ03X0 Jap TalIaKKyJId JapoMaaxou Oyder
TaHOCy0OTH OaliHu MaOiarxou Bopuarapauaa 6a Oydet Ba MaOIarxou TYPYXXOH sIKYaH HaMyIX0H
aH/J03X0 Ba MHUYYHUH MaOJlaFd aHJ03XOM UyJIOTOHA a3 K YOHMO Ba a3 4OHMOM aurap Madiaru
YMYMHH JapoOMaJxXou OydeTdi MyKoHuca Ba OIIKOp Kapjaa MemraBaHn. Ba3zHu ku€cuu WH Ba € OH
TYPYXHU aHA03X0, HAMYIH aHJ103, MAKOMU XeJie OalaH/ AOMITal OHXO JAap TAlIaKKyJId IapoMaaxou
Oyd4eT maxojaT Meauxaa. MH makimu Taxjawn 0a TaBpu MyKOWCAHW TUHAMUKA HYPO Kapja MeIIaBay
Ba HATMYau OH UMKOH MEJIUXAJl, KH axaMUsITH aHA030aHI# Jap KOPU YCTYBOP TapAOHUAAHH CUECATH
Oyd4eTi MyaiisiH Kap/a IaBaj BA MaKOMH aHJI03X0 JIap XaJUTH MachalaXOW WYTHMOHN OIIKOP rapai.

XaHroMu MyKoHMca HaMyJaHU TaHOCYOOTH OaliHM MaOiarxou aHI03X0u 4yJOTOHa, TYPYXXOu
aHJ03X0 Ba Maljaru yMyMuu mabiarxou 0a OydeT Bopuarap/auaa MabiyM MeIIaBaa, Ku 0a KajaoM
TYPYXH aH/1031 € HaMyIu aH03 MAaKOMH (pUCKaIUK AapoMaaxou Oy4eTi Xoc acT.

MakomMoTH (PUCKaINK aHA030aHIUPO WHIYHHH MabIyMOTXO OWJIHA XHUCCAW CHTOHHJIAIIYIAN
JapOMaJIXOM KOPXOHAX0 Ba JapOMaJXOM IIaXpBaHAOH HUIIOH Meauxaua. VH makiu Taxaun a3
rapoOHUM OOPH aHI03 IMaxojaT MeauXaa. ACHOU TaXJIWIH MaKOMHU (DHCKAIMU aHJ03X0 MabJIyMOTH
JaxXJAOp MyKOHca Kapja MemiaBaj.

Pomu ¢uckamuu aHI03XO0pO WHYYHUH MabIyMOT OWJIHM MaOJIaF CaHKCHSIXOW MOJIMSBHH Oa
Oy4eT BOpuIIIyJa, MAaOJIaFrXou NaBiaT O0apouM MaKOMOTH yMypH aHio3 0a xapyaoia, WHIYHUH
MabIyMOT ouau (hapku OaitHM MaOjIaru YMyMHUU aHJIO3XOM OydeTH TacOWKrapauaa Ba Oy3ypruu
OHXOpO J1ap XMCOOOT OWIU WYPOM Oy4eT HUINOH MenuxaHna. UyH kowja, 4abpu a3 xaa 3uénu
¢buckanii cababu UIPO HarapauJAaHu CYNOPHIIXON HAKIIABHH MApOXTH aHI03X0 Merapiaa.
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A3 TABPUX BA ITAUJOUIIHU UJIIMHU OMOP

JABJIATOB MYIbAMMA /INBPOIBUM BEKMYPOJJABUY
omysropu Jlonumromu nasnatuu boxtap 6a Homu Hocupu Xycpas, Jbymmypun
ToJpUKHCTOH

Annomamcus: /[ap yomeau myocup, omop 0ap u0opaKyHuu UKmucooi HaKuu Myxum mebo3ao.
Hoesobacma az camx ea mapxunau pyuwou ukmucooi € Xycycusimu HU30Mu cUécil, omop oap myiu
aAcpxo XamyyH ocumau 3apypii 6a Myaccupu uoopaxKyHuu 0asiamil 6a Xam3amon XamyyH uime, Ku
yanOau MUKOOpUU NaouUOaxou OMMABUPO MeoMy3a0, XUsmam Kapoaacm.

Kanuosoorca: ucmexconom, Kyesau ucmexconiom, madouu, mexHuku, HUULOHOUXAHOA, Xapoyom,
MexHam, MUKOop, UHKUWOQp.

Annomauusn: B cospemerHoM 0buecmee 8aiCHyI0 poib 8 MeXanuzme YnpagieHus SIKOHOMUKOU
guinoaHaem cmamucmuxa. Hesasucumo om yposHa u cmaouu 9KOHOMUYECKO20 paA36UMus.,
Xapakmepa NOIUMUYECKOU CUCMEMbl, CMAMUCMUKA HA NPOMSNCEHUU COMEH Jiem C80e20
CYyuecmeos8anus  6ce20d  BbICMYNANA KAK HeoOXooumwvli U  3P@DeKmueuvlli.  UHCIPYMEHM
20CY0apCmBEeHH020 YNpPAasleHUs U OOHOBPEMEHHO KAK HAYKA, UCCAeOVIOWds KOAUYeCmEeHH)HO
CMOPOHY MACCOBLIX A8IEHU.

Knrwueevte cnoea: npouzeo0cmeo, npou3e00umenvHas Cuid, NPUPOOHbLl, MEeXHUUEeCKUl,
nokasameinb, 3ampamuvl, mpyo, KOAU4ecmaso, pasgumue.

OmMmop sike a3 comamOU acCOCTAapUHM WIMHEOM HMKTHCOAI 0a WHCcOoO MepaBaja, WIMH OMOD
METOOJIOT UM TamJIWIN WHTUMOMUIO — MKTUCOIUU OMOPHPO KOp Kapjaa 0apoManacT, mamMau HUH
yCIyOusT ycynmou 00 maM anokamMaHapo map Oap merupaa. Bbamam wH yCynmo Nap TamJIAIH
HOIUCAbON MIbTUMOUIO-UKTHCOAT MAaKOMH XOC Ba albaMHATH XyAPO AOPOCT.

I'yzopumm 6a wkTHconu 0030proHi 6apou Ty3apoHUAAHW WIMH OMOp 0a HU30MH HBHUCO00TH
MWL (Hall. cyeTa) BOJOP HaMy/l, KU UH a3 pYitu cCTaHaapTHou OaitHanxanki Oyaa, 3pTuO0OpH OMOpPpo
0a 3uHau Oanany 6apAoIIT. A3 HH Py, OMY3HIIHN albaMHUATH YCYITEHON OMOPI 1ap TAJIIN O IUCAEHO
Ba MPOCECCHOU HaTH JbaMbUATI py3mMapa rapJuiaaHI.

Uctudonan ycynwoun oMopi ap AaBpad UKTUCOAU OO30proHi 0apou TamIWIN HOJAUCAKHOU
WUJbTUMOMIO-UKTHCOJII XeJie py3Mapa MeOoIa, yCyIhOoH TambJIWINA IUHAMUK] albaMUsTH XeJle KaJloH
Jopan.

AcocH yCy/IH IMHAMUKI IPHHCHITH JUACTPHKU TAPAKKMET MeGomas. Y HUIIOH MeIMBal, Ki
BbaMan BbOANCAkO Ba MPOTCECHO (JbapalHHO) nap TabuaT Ba JbaMBUSATH WHCOHI Hamella Jap
HBapakar Ba TapakKueT medora.

BokeusiT Ba amamMHATH OMYXTaHU YCyJlIM AMHAMUKI 003 Jap OH acT, KU 00 €puu OH MO
MeTaBOHEM Hadakar TariupOTH0I0 KOHYHUATHOU HOJUCAHOU JbaMBHATHIO UIBTUMOT-UKTHCOAUPO
Jap 1aBpU OMYyXTalllaBaH/a JapK HAMOEM, HHUYHHH MYBUMTAapalll OHBOPO MEeMONHT HAMOEM, KU UH
Jamb3au MyBUMHU TalbJIUIN OMOpi MeOomal.

ba omy3umm map sk WIM Mypys Hamyza, el a3 bama 00511 MabJIlyM HaMy/Jl, KU OH YUpO Ba
9l TyHa TambKUK MEHaMOsi/I, ssbHE (haHHU OH 4i MeOoIraa Ba a3 4i TyHa METOJ Ba € METOIHON OH
uctudoaa mebapan. JbaBoOu aHuk Ba MypycT 0a WH CaBOIHO ambaMHUSTH MYEHBUM J0pajl Ba Oapou
BaJlIH Oucépe a3 MachalamkoU AKIM UM Ba XyCycaH Oapou Taiépuu KaJIpmbou 0aJaHIuXTUCOC J1ap
MakTaOM OJIi albaMUATH KT JOpa.

@daH Ba METOJU Hap AK WIMPO MyalsiH HaMy/a, MaguIalkou OHPO METaBOH maMmarapada Ba
aMHK OMYXT, MOBUAT Ba KOHYHEOM OHPO OIIKOP HaMy/[l, UH KOHYHHOPO a3 Xy HaMyZa Ba OHEBOPO
nap ¢avonusaTH amali MeTaBoH uctudonaa Oypa. A3 uH py, 6a oMy3uIm oMop oro3 Hamyna, 00s
JIOHUCT, KM OH Ha TaHKO (PABOJIUATH aMaJIuu OJJaMOH MeOolal, Ki 60 JbaMbOBAPUH MabJIyMOTHOU
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MUKIOpI Ba KOpKapAW OH MamrfylaHa Ba € KM OH KaTopu OeoXupH agaimo MeOoman, KA Jap
TabNIUTCamkO JbaMboBapi LIy/1a 1ap MabIyMOTHOMAkOM OMOPI YOIl MEIIaBa/l.

K.Mapxkc nap 6opau ik MabIyMOTHOMau oMopi, ki conu 1859 nap Anrmnus 6a gom pacuaa Oyn
Ba Ha3zap 0a HAIIPUSHOM OMOPUU MYOCHp KaMTap 3bTuOOp AomTa Oyjaa, HaBuITa Oya: «4i kKajgape,
KH UH pakaMIbOH JIap CYTYHYam0 OBap/allly 1a Ha3apHOTUp OOIaH 1 BaM, JIEKUH Jap acyl OHEbO 0apou
TabPUXU PYLIIIM YMYMHH MUJUIAT Ha3ap 0a KUTOOHOM KallOHEKaJbM, KU IMyp a3 YOMbOM Oemyla
HaCTaH/]l, MABOJM TypKUMMATTAp MEAUAHIN] |.

Macwpana nap 6opau daHHH oMOp Xene Mypakkad act. OH skuaHa MapoTHOa MYyHOKHMa
rapAangaacT, YyHKH oMop 00 JaBpH Bacliv MaJIuAam0 Ba paBaHIBO CApyKOp JA0pal, K OHIO (paHHU
IUrap WIMBO MeOOIlIaH[, XycycaH WIMIOM JbaMBUATIIMHOCI. MHUyHHMH, gap OHCEp WIMHO
METOHOM OMOPHH TAJAKUKOT Baceb UCTH(HO1a METIaBaH]I.

Kanmuman «Omop» a3 kanmumau JTOTHHUM «Status» rupudTa Iyaa, MabHOALI Ba3b, Ba3bu
naguaamo Meboman. A3 MH pema KamMamon «Stato» (maBnaT) «Statistay (omopui —moHaHAaH
naBnar), «Statistica» (cTaTUCTHKa —/baBOOU MyalsiHU TOHUILH0, MabIyMOTH0, 1ap Oopau 1aBiaT)
6a MuéH omagaact(3, c.125]. Uctunomu «oMop» caacoIamopo a3 cap ry3apoHUIaacT, bhapyaHa K1
MyH/IapuJbau OH SKYaHJ MapoTuba taruiip épraact.

OMop maMuyH GabOoMITH aMajli TabpuXW YaHjacojapo popan. llaiimoumu o 6a maBpau
TaIIaKKyJIE0UH JbaMbHsATH cUH(]T Ba 1aBnati poct Meoan. TanaboTmou mapdi Ba Xosparuaopi gap
JaBpau xeJye KaJluMU TabpUXHU UHCOHUST 3apypUATH OambUCOOTUPUH albOJIMA MapIOHPO, KU aclinikba
OapromiTa METaBOHHCTAaHJ Ba MHUHOABI OamHCOOTMPHM NIyMOpaW YMyMHH amoOlli, maiar,
bavonmusaTH OHKBOPO 0a MUEH oBapaaHn. [lap amoka 60 WH nap JaBpau KaguM Ba acpmHOM MUEHA
KOPHOU KaJIOHU OMOPT —0ambHUCOOTHPUH amb0lli, 3aMUH, MOJIUKUST —TI€II a3 ’haMa 0apou CUTOHUIaHU
XHpOJb —Ty3apoHHuIa Mmemya. YyHUH Kopwo nap Xurtoil, Basuinon, Pum Ba nap OHoHM kanum
ry3apoHHua MEnryJ.

Hap acpmoun Mu€Ha GeoaTmhon alomhhaa XyCyCaH Kaauco, 0amucoOOTHPUU aMOPaTHON XyAPO
Mery3apoHunasa. bo pymau jbomea TanaboT 6a MabIyMOTH oMopi Mead30s/1, JaBpau Maauaamkoe,
ku 005171 6a BuCcoO rupudTa MmaBaH, Baceh MerapaAuaan. Pymu mampmbon caBio, HU3 TanaboTpo
6a omop meadzos.

Hap acpu XVI MasbMybamkou OMODI Maii10 MeIaBaH I, Ki Ba3bu JbyTpodi, CHECT Ba UKTUCOIUN
JaBIATHOU TYHOTYHPO TaCHU(GOT MEHAMOSHI.

Hap acpu XVII 3epu Tabcupu TanaboTHO 0a JOHHUIIKHOW TYHOTYH Jap Oopau AaBiaT caMTH
TACBHPI Jap OMOp Hai10p Iy, KK OHPO AaBIaTI0pi MEHOMUIAH Ba Jap OH Ba3u(a Ba METOIH OMOP
a3 TaCBUPH JacTOBAP/AKOM AaBiati nuOopaT Oy/: TalKWId cuéci Ba MAbMypHH JIaBlaT Ba HIAPTHOU
TabWi, BYIYIKHO, UKINM, amOoJi, UKTHCOA Ba AUrap OOBEKTHO0€, KM Ba3bd JABIATPO TaCHU(
MEHaMOsHA. A3 MaJbMybambOM TO HMpY3 pacuaa Auja MellaBaj, Kd a3 pyiuu MambAyausiTd
TaCHU(OTHOM aJaji acocaH TaCHU(POTHOU TakOHI 3ué OyaaHI.

ba oH HHMrow Hakapga, KM JaBJIATIOPI HBaMUyyH caMT Jap comau omop nap acpu XVIII
BbyKyMpapMoi Mekap, BbaTTo aap 60ab3e Mamiakatko To acpu XIX 6a monanau Pycus, a3 pyiin
TacHU(OTH TACBUPH JIOILITAHAIII TO CATHH UM 0010 HapadTaacT. beacoc napnatnopi HoMmu «bavaruu
WJIMH OMOP» -po HarupudTaact. UyHKH OH 0a caTHH WM, XyCyCaH Ha3apHsmbON UKTUCOINH HaMOH
naBpa MyBoHKaT MeKapj, Ba Jap OH KOHYHUATHOH JbalkbOHI OOBEKTUBI a3 HyKTau Ha3apu Ha WM
Oayku TuH auaa 6apoMasa MeryaaH.

[MTafigoumu oMop WHaMuyH UM 0a OH JaBpa JOXWUJ MeIIaBajll, KM KamuTalu3M Jap paBaHIu
Oapkapopco3un XyJ MyBHUTH XyOpo Oapou pymian uMi Mymait€ mexapa. OMop maM4yyH WIM Jap
SIKJbOSATT 00 MKTHCOAW CUECT Ba HazapHsiM MKTUCOMAI SIK KaTOp COMAmOM XOJhalMHM KHUIIIOK Ba
nemorpadust map acapwou Y.llerri (1623 -1687) 6a Bysbya omamaact. K.Mapkc map Gopau ¥y
HaABUIITA Oy, KU «¥ agapy UKTUCOIU cHEC Ba SIK KaTOp MXTUPOBKOPI OMOP HU3 HacT» [6, ¢. 34] Ba
¥ nap 0opau acochou Maguaamo cyxaH Merysia. tbamun taBp, arap npeiMeTH cucTeMan MEpKaHTUIII,
KM Jap AHIIHS Mell a3 UKTUCOAM KIIACCUKU CcUécaT BYJbY[ AOUIT, TAIIXUCU MApJOXTHOU PYSIKUU
paBaHIKBOM MYpOJbHAT Ba METOJ —WHBHKOCH IMApIOXTHOM MYIIOHHIAIIaBaHAa Oomiaj, (haHHH
uktuconi kmaccuku cuécat, ui xeme ku K.Mapkc HaBHIITaacT «BOOACTarMIbOM JTOXUIUU

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



3KOHOMUWYECKHE HAYKHU

2024 -5.99

MYHOCHOATHOM OypiKyasuu HcCTemhconoT Meboman»[]. baponm Tacaudotn onmo V.IlertH
MabJIyMOTEHOH OMOPUPO 3UE Jball0 MEKapA, Ha TAHH0 0apOX MHBUKOCH O/1/11, 0aIKu 6apou TambJIWIN
MOBUSATH NMAJUIaKk0U HBaéTh JbaMbUATI, 0apOU OIIKOPCO3MH KOHYHUSTHOH 0a OHE0 XOC.

baitHn HaMosiHIaroHm MakaTom «Apudmernkan cuéci» Hakmu Oy3yprpo map manmgo
rapJauaHd OMOp BaM4yH UM, KU KOHYHUSITEHOU BaETH JbaMbUATUPO MEOMY3a]1, acapwou [[.I'payHT
(1620 -1674) nomwr, xu ¥ mam3amonu Y.Ilertu Oy.

J.I'payHT aBBaIuH MapoTHOa KOHYHUSTHOU MaxCycpo Mykappap HamyJl, ki 0a najuiamo Ba
paBaH/IlOM OMMABi Taaldyk JAOpaH[ Ba J1ap acOCH METPUKAHmO TaOJUTCamboUu (PaBTHOKUPO KOpPKap.
Hamy/. ba oH HUTOW Hakapja, KU Aap OH BakT KOHYHU pakaMHOM KaJIOH BYJbYJ HaaowT, ['payHT Ba
IletTn siKyMuH 1IyAa, JapK HaMyJaHZ, KM KOHYHUSATHOM OHEO OLIKOp HaMyZa TaHHO J1ap acocu
MYIIOBHIakbou OMMaBi 0a nact meosiHA. J.['payHT Tamaun HaMya, KU a3 pyiu MUKIOpU TaBaJLTy I
Ba (DaBTHOKI MYIIKHI acT, KU IIyMOpaH amOJIHH IIABPPO MyalisH Hamyd. Y HABHINTA Oy, Ki
«tbapuann, ku MaHH QUKp HAMEKyHaM, KH OrOJIJIeTeHa sIK HadTanHa 6apon aCOCHOKWHU WH XyJoca
K1(os acT, IEKUH MaHH NMeMONHT MEHaMOSIM, KU SIK YaH/1 OI0JIETEHEOM COJIOHA —HH SIKE a3 PObXaTH
OCOH Ba OemTapu MyKappapCo3uH IIyMopau amoiti medormaa»|[5, ¢.9 |.

bo tagkukorwou xyx Ilerti Ba ['payHT Oa mimu omop HOTHIO0 I'y30IITaHA. A3 OH J1aBpa 3uéaa
a3 300 cout ry3amrt. Jlap uH cafconam0 OMOpP Aap UHKUIIO(MU Xy MaphallalkbOl T'YHOTYHPO I'y30I1Ta
a3 pyiu rygran MyTaxaccUcoH «0a siKke a3 aciaHbalbOU MyPUKTHIOPU AapKU UIBTUMOIM[2, c.121]
tabaun épraact. OMOppo, Memr a3 waMa, OJIMMOHM OapsbacTau COmbal OMOpP MHKHIIOG Aojaani. ba
KaTopd MH OJMMOH, KM Jap acapmkOM OHHO HA3apHusM OMOpP HHKUIIOQ [J0/a IIyJaacT JOXHII
vemaBaua. JILKypasckuit (1810 -1856), ILII.CemenoB, Tén —Ilanckmii (1827 -1914),
10.9.JIencon (1835 -1893), A.M.Uynpos (1842 -1908), A.A.Kaypman (1864 -1919), A.A.Uynpos
(1874 -1926) Ba aurapos.

Jap pymau Hazapusu TOUHKWIOOMH OMOpP HaKIIK Oy3yprpo OMOpH yMyMHIaBiati 003u1, K1
6a kaMOyANBHOS1I HUTOH HaKap/ia KOPIIMHOCOH OHPO XeJje OanaH 6amory3opi HaMmyaaHI.

Mapmwanau nqurap aap pymau omop 6o acapmou K.Mapke Ba @.9Hrenc anokamann act. Bbarto
Jlap acapmbOoH OHE0 Jap conmou 40 -60-yM, ku nemt a3 «KanuTtamy HaBHIITA 1Ty 1aaH/1, MaBOIH OMOPi
xene Baceb uctudoma Oypaa mymaact. Hap acapwon K.Mapkc Ba @.JHrenc mykappapoTHOU
MOTUIOMN OMPH HaB JbOU JOpaHI. ACOCHOM MaTepUAIN3MH JTHAJEKTHKI Ba TabpUXi Ba UKTUCOIU
HaBu cuéci Oapou Mapmwanaud HaB Jap MHKUIIOMU OMOp 3aMHHA ry3omrtaia. OHBO UMKOH JOJaH],
K1 OHcépe a3 Machalambor MyBUMHU WIMH OMOP BaJUld XyApo €0aH.

WNuknmodn muHOabIanm oMOp Jap JaBpad TOMHKHIOO Ba OabAMMHKWIOO0 00 acapmo Ba
davomusatu B.W.Jlenun anokamana act. MykappapoTskho, IPUHCHIT,O Ba METOJHH0M OMOP, KU J1ap
acapmou ¥ acOCHOK TapAuaaaHj, 3epu pomOapuu OeBOoCHMTauW ¥y Ba HINTUPOKH MalOIIaBi,
OapkapoplaBiM SKyYMHUH JaBJIaTH COTCUAJINCTI J1ap JbambOH 0a amall OMalaacT.

Wukumodun munbabaan omop gap acapwon onumonu Lypasi —akagemukmo C.I'.Ctymunun
(1877 -1974), B.C.HemunnoB (1894-1964), ab30 —koppecnanaeaTonn A.U. Cmut —Danbkuaep (1878
-1968), B.H.Crapkosckuii (1905 -1975) Ba aurapon nuaa Memana.

A3 MabIIyMOTH KYTOBH TabpUXi OapMeos ], KU:

a) omop aap acpu XVII mamMuyH WiIMH JbaMBbUATI, KU TMaJWJaK0 Ba PaBaHAHBOU HAETH
JbaMBUATUPO MEOMY3al, A0 Iy 1aacT;

0) map OaifHM nuTap WIMIBO OMOP HaMUyyH HIME, KU MamIyHOU MHUKIOPUU MaJulamko Ba
paBaHIlOM OMMAaBUPO MeoMY3aJ, Oaprapi 1opaj;

B) aJUTaKail ap sSIKyMUH TaJKHUKOTH-OM OMOPi —MKTHUCOAI Ba OMOpi —aeMorpadi KOHyHUATHOU
MyBUMH HBaETH JbaMBUATI OLIKOp rapAuiaHl, KU OHBO Jap paBaHABOUM OMMABi MHaauIop
MerapAasa. Xyau MagpmbyMU KOHYHUSTH OMOPi, KM HaKIIM MyEBUMpPO Aap WIMH Myocup Mebo3as,
nap tagkukotmou omopun acpu X VIII 6a Bysbyn omanaacr;

') OMOP TO HalIpy IKyMHH T€OpEMan MaTeMaTHUKi 1ap O0pau KOHYHH aJjailbou KaJloH (TedpeMo
—bepHynun) a3 uH KOHYH 6apou OMY3UIIM NaJAUJakbOu OMMaBi UCTU(O1a KapAaacT.
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https://doi.org/10.5281/zenod0.19004561
PA3PABOTKA CTPATEI'MHA 11O COBEPIHEHCTBOBAHI/IIQ
MHBECTULHHNOHHOMU ITIPUBJIEKATEJIBHOCTU CEJIbCKOI'O XO35IUCTBA

CAHJJAXMAJIOBA IIAPU®TYJI CAMAIOBHA
npernoiaBaTelib Kadeapbl MEHEDKMEHT U OpraHu3alus TypusMa boxrapckoro
rocyJapcTBEHHOTO yHUBepcuTeTa MeHu Hocupa Xycpasa, Pecy6nuka TamkukuctaH, Topot
boxrap

Annomavusn: B nocneonue 20061, HeCMOMPsL HA HEKOMOPbIe NPUSHAKU OHCUBTEHUSL IKOHOMUKU
CeNbCKO20 XO3AUCMEBA, NOLONCEHUEe 8 UHBECMUYUOHHOU chepe ocmaemcst crodchuim. He onpedenenvl
npuopumemmusie cghepvl  dhhexmusHoco uUH8eCMUPOBAHUA, He pa3pabomana  cmpameus
npueieueHUs UHeCMUYULL 8 Pa3uyHble OMPACIU A2papHO20 ceKkmopd. B uvinewHux yciosusx 0s
npueiedeHus UHBeCmuyull Heooxo0UMo cozoams onpedeientvle yciosus. 11oamomy 603moxcHocmuU
npueiIeueHUs UHBECMUYULL 8 CelbCKoe XO35UCMB0 60 MHO2OM 3A8UCUM OM MO20, KaKue YCl08Us
€030aHbl 01 0eAMeNbHOCU UHBECTOPO8, GIUAIOWUX HA Pe3VIbMAmbl UHBECMUYUOHHO20 Npoyeccd,
HA CKOIbKO O1a2oNpusimet e20 UHEeCMUYUOHHbLI KIUMAM.

Knrwueevie cnoea: JSxonomuka, npouzsoocmeeHuvie (POHObI, (UHAHCUPOBAHUS, acpapHble
npeonpusimusi, CebCKoe X03AUCMEO.

Key words: Economy, production assets, financing, agricultural enterprises, agriculture.

[IpakTrika TOKa3bIBAE€T, YTO MHOTHME MHOCTPAHHBIE MHBECTOPHI B Ta/PKUKUCTaHE HAXOAST
WHTEPECHbIE TMPOEKThI, OCYIIECTBICHUE KOTOPBIX SBISIETCS BECbMa NPHUBIEKATEIbHBIM H
npuOBLTEHEIM. OJTHAKO BCE €IIe UMEET MECTO HACTOPOKEHHOCTh, OMACEHUE WHBECTOPOB MOTEPSThH
CBOM MHBECTHUIIMH. BMecTe ¢ TeM, HaM MpeCTaBISIeTCs, YTO ITH OMaceHHs OOYCIIOBIECHBI U PAIOM
CyOBEKTUBHBIX PUYWH, B TOM YHCJI€ HEAOCTATOYHBIM 3HaHUEM 3aKOHOB PecryOmmku TamkukucTas,
rapaHTUPYIOLIKUX 3alIUTy MHTEPECOB MHOCTPAHHBIX MHBECTOpOB. Kaxkmoe rocyaapcTBO AOJAKHO
Mpuwiaratb YCWIWsS IJisi TPUBICUEHUS B CTpaHy HHBeCTHIMH. C 3TOW IENbI0 TMPOBOIUTCA
oTpejieNieHHAas UHBECTUIIMOHHAS TIOJUTHKA U (POPMHUPYETCs] COOTBETCTBYIOIINN WHBECTULIMOHHBIN
KJIIUMAT, HAa KOTOPBIM BIMSIOT HATWYUE WIM OTCYTCTBHUE TMOJUTHUYECKOM M SKOHOMHUYECKOM
CTaOUITFHOCTU B CTpaHe, €€ reorpaduyeckoe MOJOKEHUE, HAJIOTOBBIE JIBIOTHI, MPEIOCTABICHHBIE
WHBECTOpPaM BO3MOXXHOCTh CBOOOJHOTO BBIBO3a KalUTasIa, HAJTMYME KBATU(UIIMPOBAHHBIX KaJIPOB,
COOTBETCTBYIOIIUX CBHIPHEBBIX PECYPCOB, PAa3BUTOCTh TPAHCIOPTHBIX CETeH W Jpyrue (HakTopbl.
OpHako, MpexJe BCEro, B CTpaHEe JOJKHA CYLIECTBOBAaTh ONpEEICHHAs MpaBoOBasi OCHOBA JJIs
WHBECTUIIMOHHOMN NEATENBHOCTH, T.€. JOJKHBI ObITh MPHUHATHI 3aKOHOJATEIbHBIE aKTHl M JIPYTHE
HOPMAaTHBHBIC TOKYMEHTHI, CLIOCOOCTBYIOITUE TTPUBJICUCHUIO MHBECTULINN.

Jannas paboTa 00OCHOBBIBaeTCS BBIBOJIOM O TOM, uTo PecmyOmmka TamKuUKHCTaH mMyTem
MIPUBJICYCHHUS KPYMHBIX HHOCTPAHHBIX WHBECTHIIMH B SKOHOMUKY MOXET JTOOUTHCS YCTOMYHMBOTO
SKOHOMHUYECKOTO pocTa. B cTpaHe HEoOXOauMO CO34aTh YCIOBUS, KOTOPHIE MOIJIH OBl
CrOCOOCTBOBAaTh ~ NPHBJIICUCHHIO  HWHOCTPAaHHBIX  WHBecTHIMH. Heobxommmo  obecrneuntsb
MOJIMTUYECKYI0 CTaOUIBHOCTh W 0€30MacHOCTh, TOCIOJCTBA 3aKOHA, MPOBOAHUTH XOPOIIO
MIPOJYMAaHHYIO0 MaKpPOIKOHOMHUYECKYO MOJIUTUKY, OPUEHTUPOBAHHYIO HAa 00ecledeHne CTaOMIbHbIX
1IeH, TBEPOM HATOTOBOM AUCIUIUIMHBI M YCTOMYUBOTO PABHOBECUS TUIATEKHOTO OallaHca.

HcxognpiM 3TamoM mpouecca pa3palOTKM CTpaTerMy IOBBIILIEHUM WHBECTUIMOHHOM
MIPUBJICKATEIBHOCTH CEJICKOTO  Xo3siicTBa PecnmyOmuku Tamkukucran —sBIsSeTCS — aHAIU3
cTpaTernuecknx (akTOpoB Cpelbl, B KOTOPOH (YyHKIMOHUPYET CelIbcKoe Xo3sicTBo. lllnpoko
ucronb3yeMass U Haubonee m3BecTHass meroanka SWOT-ananmza Hamu Oblla MpUMEHEHa MpU
pa3paboTKe ATOM CTPATErHuH B CEIIBCKOM XO3sicTBE (TabI.1.).

[To HamieMy MHEHHIO, OJTHUM W3 BXKHEWUINX (HaKTOPOB, BIUSIONINX HA WHBECTHUIIMOHHYIO
MIPUBJIEKATEIILHOCTD CEJIbCKOTO X0351CTBA pecimyOIuKy, SBIsSETCS rOCyAapCTBEHHAs Moaepka. B
HACTOSIIEE BpPEMsl CYIIECTBYET HOPMATHBHO-IIPABOBasi 0a3a, PeryJMpYIOMias HHBECTUIIMOHHYIO
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AHanu3 OCHOBHBIX IapaMETPOB HOPMATHUBHOI'O IPAaBOBOTO PEryJIUpPOBAaHUS

HHBCCTHHHOHHOﬁ JACATCIPHOCTHU IIOKasaJl, 4TO B P CCHY6HI/IK6 TaI[)KI/IKI/ICTaH 3aKOHOAATCJIbHO HE
3aKPCIUICHBI B COOTBCTCTBYIOIICM 3aKOHC IMPUOPUTCTHBIC HAITPABJICHUA WHBECTHULIUH.

Taoauna 1.

SWOT-ananan3 noBbIeHUs HHBECTHUIIMOHHOI NMPUBJCKATECJIBbHOCTH CCJILCKOI0

xo3siicTBa PecnyOsiukn Tagkukucran

CuJjibHbIE CTOPOHBI (S)

Caaoblie ctoponbl (W)

1. Bosiee BbICOKHE JIBIOTHI HHOCTPAHHBIM
HMHBECTOpPaM Ha BECh CPOK OKYIIaeMOCTH
MHBECTULMOHHOTO MPOEKTA.

2. BeirogHoe 3K0HOMHKO-Teorpaduieckoe u
TEOTNOIUTUYECKOE

IIOJIOKEHNE, U BBICOKUI TYPUCTUYECKHUN
MOTEHIUA.

3. ChopmupoBaHHasi HOpPMAaTUBHO-TIPABOBAS
0a3a aJs IpUBJICYCHUS MHOCTPAHHBIX
WHBECTUIIMI OTPACIISIM HAIIMOHAIBHOM
SKOHOMHUKH.

4. boraTtoe UCTOPUYECKOE MPOLILIOE U
Pa3BUTBINA KYJBTYPHBIN TOTCHIUAI.

5. Hannure BOAHO-IIPUPOIHBIX PECYPCOB.

6. biiaronpusiTHast SKOJIOrUYECcKasi CUTyalusl.

1. Hu3kuil ypoBEeHb JOXOJI0B CEIBCKOIO
HacCeJICHUsI U HU3Kasl KBaTU(PUKAIUS TPYIOBBIX
KaJIpOB.

2. Huskuii nporu3BOACTBEHHBIN TOTEHIIAAL.

3. Huskuii ypoBeHb pa3BUTHSA
UHQPaACTPYKTYpPHBIX OTpacieit

U TUI0X0€ TEXHUYECKOE COCTOSTHUE
HMMEIOIIEHCS TPOU3BOICTBEHHOM
UHPPACTPYKTYPBHI.

4. Huzkue rocyJapCTBEHHBIEC BIOKEHUS B
arpapHyIo HayKy.

5. Huzkuii ypoBeHb 3 heKTHBHOCTH
(YHKIIMOHUPOBAHMS PHIHOYHBIX HHCTUTYTOB,
BKJItOUasi 0aHKOBCKUE YUPEKICHHUS, pealibHOE
OTCYTCTBHE (DOHIOBOTO PHIHKA.

6. [IpakTyecKku MOJIHOE OTCYTCTBUE
BTOPUYHOTO PHIHKA IIEHHBIX OyMmar.

Bo3moxnoctu (O)

¥Yrpossi (T)

1 . Pa3Butue otpacineii nepepadoTku
CENbCKOXO03UCTBEHHON TIPOAYKIIHH.

2. AKTUBHas mponaraHja HHBECTUIIMOHHON
MIPUBJIEKATETFHOCTH

OCHOBHBIX ¥ BBICOKOJIOXOHBIX OTpaciieit
CEJIbCKOTO XO0351CTBA.

3. [Ipunsarue 3akoHa «O0 HHBECTUITUN C
Y4eTOM OTPACIEBBIX XapaKTEPUCTUK
CEIBCKOT0 X03iCTBa, YKOHOMHUKO-
COLIMATILHOTO TMOJIOKEHUS U TeorpaduyecKoro
PaCIIONOKEHUS.

4. Co3anue CernuaibHOT0 TOCYJapCTBEHHOTO
oprasa,

OTBEUAIOIIETO 32 MPHUBIICYCHIUEM WHBECTHUIIHHA
B CEJILCKOE XO3SIMCTBO C YETKOW MporpaMMon
JUTSL O3JTOPOBJICHUSI MHBECTUIIMOHHOTO KJIMMaTa
1 3 PEeKTUBHOTO yIIpaBICHUS
WHBECTUIIMOHHBIM MPOIIECCOM B arpapHOM
CEKTOpE PeCIyOINKN

5. Pa3paboTka u 3KcrepTru3a HHBECTUIIMOHHBIX
MIPOEKTOB

HaIpPAaBIIIEMBIX B CEJILCKOE XO3SHUCTBO 32 CUET
roCyAapCTBEHHOTO OIOJIKETA.

1. OcHOBHBIE BIOXEHHUSI HHOCTPAHHBIX
WHBECTOPOB MPUXOASATCS HA IHEPTETUKY,
MIPOMBIIIIIEHHOCTD, CBSI3b U YCIYTH.

2. Hemoctatok mocTOBEpHBIX HHPOPMAIIUH O
CEJIbCKOXO35MCTBEHHBIX

NpEANPUITUI U X WHBECTUIIMOHHBIX
MPOEKTax JJIsi IPUHATHS WHBECTUIIMOHHOTO
pelieHus

3. HeBepHo BbIOpaHHBIE TPUOPUTETHI
VMHBECTULIMOHHOM MOJIMTUKH roCcyapcTBa
MOTYT HETaTUBHO OTPA3UThCS HA Pa3BUTHH
CEJIbCKOI0 XO34KCTBA.

4. JlanpHelias HeI00LEHKa HHBECTOPAMHU
OTpacie CeNbCKOro

XO035MCTBA C YYETOM IIPOU3BOJICTBEHHO-
TEXHUYECKUX, COLIUATBHBIX U (PUHAHCOBO-
SKOHOMHUYECKHUX

PHUCKOB MOJKET PUBECTH K IIOTEPE UHBECTOPOB
U elie 0oJpIIeMy YXYIIICHUIO
MHBECTULMOHHOM NIPUBJIEKATEIILHOCTH
CEJIBCKOI0 XO351CTBA.

5. Upe3aMepHO HAKOIUIEHHBIE JOJITH
XJIOIIKOBOJJYECKON OTPACIU MOTYT
OTPHULATEJIBLHO BIUATH HA UHBECTULIMOHHBIN
KJIUMAT B CEJIbCKOM XO3SIICTBE.
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K TakuM mpuopuTeTaM MOXKHO OTHECTH PAa3BUTHUSL NEPCIEKTUBHBIX OTPACICH CEIbCKOTO
X035CTBa,  MmepepaboTKa  CEJIIbCKOXO3SMCTBEHHOM  MPOJYKIMHW  TOBApPONPOU3BOIUTENCH,
WHHOBAIMOHHAS JAEATEIBHOCTh B CEJILCKOM XO3SCTBE U JPYyTHUE.

J1o HACTOSAIIETO BPEMEHH OCTACTCSI HEIOCTATOUYHBIM 00heM MHBECTHIIMH B PA3BUTHH OTpaciieit
cenbckoro xossictea. B 2024 romy oOmmii 00beM HWHBECTHUIIMH, BKJIIOYAs KPEIUTHI OaHKOB,
NpUBJICUYCHHBIE B  arpapHbli  CEKTOp pecmyOmmku, coctaBiser 128,5 MiH  10/U1apoB.
HccnenoBaHusiMU BBISICHUIIOCH, YTO YPOBEHBb BIIOKEHUS MHBECTULUNA B CEIIBCKOE XO35AWCTBO HE
COOTBETCTBYET YpPOBHIO HCIIOJIb30BaHUs. [loaTomy 3¢ddexTuBHOE HCIIONB30BAHHE WHBECTUITUN
HMEET HEMOCPEJICTBEHHOE BIUSHUE HA pEaIbHOE TMOBBIINICHUE WHBECTUIIMOHHOM aKTHUBHOCTHU
OTpACJIEN CENBCKOr0 X035 CTBA.

B ycnoBusx peiHKa HEOOXOJUMOCTH MPHUBJICUEHUS WHBECTUIMI B CEIbCKOE XO3SICTBO
SIBJISIETCSL OJTHOM M3 BaXKHEHIIMX 3a/1ay Ha OJIMbKaulIue Tojbl, 0e3 perieHus: KOTOpOoil HEBO3MOXKHO
03I0POBJICHUE arpapHOro CEKTOpa peciyoauku. B HacTosiee BpeMs B CeIbCKOM X03SIIICTBE CTPAHbI
COXpaHAETCA PsIJi CACTEMHBIX MpooieM. OHH SBISIOTCS CASPKUBAIOIMMU (paKTOpamMu B JabHEHIIICE
pa3sBUTHE OTpacid U ITPUBEIM K CHIDKEHUIO MWHBECTULMOHHOMW AaKTHUBHOCTH M CO3Ja0T
HEeOJIaronpusATHBIN MHBECTUIIMOHHBINA KIIMMAT B CEJIbCKOM XO3SIIICTBE.

B mocnenHue rogsl KOMMEpueckHe OaHKH pPECIyOJIMKH 3auHTEepEeCcOBaHbl (PMHAHCHUPOBATH
arpapssliii cextop. [Ipexae Bcero, 3To CBA3aHO ¢ POCTOM MPUBJIEKATEILHOCTH HEKOTOPBIX OTPACIICH
CEJIbCKOTO XO35CTBA U YCUJIIEHUEM CUCTEMBI I'OCYAAaPCTBEHHOM KPEAUTHOM MOJIEPKKH arpapHOro
npou3BoAcTBa. OJHAKO, MOJITOCPOYHBIE KPEAWTHl HE TOJYYWJIM HIMPOKOTO PaCIpOCTPAHEHHUS B
cenbckoM XoazsiicTBe. [losToMy nnsi BOCHONHEHHUS 3TOro mpobera KOMMEpUYecKUM OaHKam
HEOOXOMMO BHECTH M3MEHEHHS B CBOIO TMOJUTUKY U YBEIMUNUTH 00BEMBI BBIIAYN JOJITOCPOYHOTO
KpeauTa CEIbCKOMY XO3SMCTBY.

B ycnoBusx Tamxkukucrana, KOTJa OTpacib XJIOMKOBOJCTBO SIBISETCS yOBITOUHOM,
MEePCIEKTUBHBIM U MPUOPUTETHBIM HAIPABICHUEM MOKET CTaTh BIIOKEHHUE KaluTalda B Pa3BUTHE
CaJOBOJICTBA ¥  BHUHOTPAJApCTBA, KOTOphIE B HAIIEW pecmyOlIuMKe HMMEIOT  BaXHOE
HApOJHOXO3SMCTBEHHOE 3HauyeHHe. BMecTte ¢ TEM, MpaKTHUYECKas 3HAYMMOCTb Pa3BUTUSA ITHUX
OTpacyiell OTKPBIBAIOT BO3MOYKHOCTH POCTa arpapHOd 3KOHOMHUKH M HSKCIOPTHOTO IMOTEHIMaja
cTpaHbl. /[ yBenmuyeHUss NPOU3BOJCTBA MPOAYKIMU OSTUX KYJIbTYp M HACBIIIEHUS pbHIHKA
Ka4eCTBEHHOW OTEYECTBEHHOM MPOAYKIMEH, HEOOXOAMMO OKa3aTh MOJJICPKKY Pa3BUTHIO TOPHO-
JOTMHHOTO CaJ[0BOJICTBA YepPe3 MEXaHU3M MPEIOCTABICHUS OIOKETHBIX CPEJICTB U 3a CUET CPEICTB
OTEUECTBEHHBIX W HMHOCTPAaHHBIX HMHBECTOpOB. HeoO0XoIMMO CTUMYJIUPOBAaTh pPa3BUTHE
IUIOAOBOJCTBA M BHHOTPAJAapCTBA NMYTEM CO3JaHUS M MOAEPHU3ALMU HMEIOIIMXCS MOLIHOCTEU
nepepadaThIBAIOIIETO KOMIUICKCA, PA3BUTHS PhIHKA, COBITA MPOAYKIIUU C aKTUBHBIM MTPUMEHEHUEM
HaJIOTOBBIX U LIEHOBBIX PhIUaros.

Jns manbHENIero pa3BUTHs CEILCKOTO XO34MCTBAa M MOBBIIMICHUSI KAYECTBA U YPOKAMHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP, @ TaKXKe JJIi MOIHSTHS SKOHOMUKH 3TOM OTpaciM IMpejiaraeM
MPUHSTH CIEAYIOIINE MEPHI:

- HEOOXOIMMO MPUMEHSTH HA MPAKTHKE HAYYHBIC TOCTHIKEHUS U MEPEIOBOU OIBIT, KOTOPHIE
SIBJISIIOTCS. OJHUM W3 OCHOBHBIX (DAKTOPOB TOBBIIICHUS A(DPEKTUBHOCTH OTPACIECH CEIbCKOTO
XO3S9MCTBA;

- HEOOXOIMMO TPHUHATH IEPBOOYEPETHBIC MEPHI IO COBEPIICHCTBOBAHUIO MAaTEPUATBLHO-
TEXHUUYECKOH 0a3bl CEITHCKOTO X03sICTBA ITyTeM OOHOBIICHUS ITapKa MAIIUH U 000PYyTIOBaHUS 32 CUET
JIM3WHTOBBIX TMMOCTaBOK. LlerecooOpa3Ho B pernoHax pecrmyOJMKH CO3/1aTh TaKOe CHAOKCHYECKOE
MpEeANpUsITHE, KOTOPOE MOIJIO Obl 00ECIEeYUTh JIOCTATOYHBIM KOJWYECTBOM MaTepHabHO-
TEXHHUYECKUMH pecypcamu (MHUHEpaibHble YIAOOPEHHUS, SAOXUMHKATBI, TOIUIMBO, CMAa304YHBIC
MaTepuaibl, CEJIbCKOXO3SUCTBEHHbIE TEXHUKM M 3alacHble YacTH), a TaKKe KaueCTBECHHBIMU
BBICOKOYPOKaifHBIMHM U HAYYHO UCIIBITAHHBIMH 3JIUTHBIMU CEMEHAMU 10 PEaIbHON PHIHOYHOM LIEHE;

- MunucrepcTBO cenbckoro xossiictBa PecnyOnuku Tamxukucran, Tamkukckas AkanemMus
CEJIbCKOXO3SMCTBEHHbIX HayK M TaIKUKCKUW arpapHblii yHUBEPCUTET B XOJE€ peaju3aluu
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TPaHTOBBIX MNPOTPaMM MEKAYHAPOAHBIX (MHAHCOBBIX OpraHU3alUMil Ha MeCTaX JOJDKHBI
OpPraHW30BaTh TPEHUHTHM MO M3YYEHHIO COBPEMEHHBIX METOJOB U IEPEAOBOH TEXHOJIOTHU
MIPOU3BOJICTBA, 00PA0OTKH U pean3alni CeITbCKOX035ICTBEHHBIX KYJIbTYP;

- COOTBETCTBYIOUIMM MHHHCTEPCTBAM U  BEIOMCTBAM HEOOXOAMMO  pa3paboTaTh
WHBECTHIIMOHHBIC TPOCKTHI MO PA3BUTHIO CEILCKOTO XO3SWCTBA M MPOTPAMMBI 10 YIIyYIICHHIO
OPOCHTENBHBIX U MEIHOPATUBHBIX CETEH B CETLCKON MECTHOCTH;

- Heo0XOIMMO pPa3padoTaTh TOCYAapPCTBEHHBIC IEJICBBIC MPOrPAMMbI Pa3BUTHUS OTICIBHBIX
OTpacyiel  CEeNbCKOro  XO3sicTBa, OTpakaromue MoauTuky IlpaBurensctBa PecmyOuuku
Tamxukucra.
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