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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP is pleased to announce that “News of NAS
RK. Series of Geology and Technical sciences” scientific journal has been accepted for
indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content
in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities
Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of Geology and Technical Sciences in the Emerging
Sources Citation Index demonstrates our dedication to providing the most relevant and
influential content of geology and engineering sciences to our community.

«Opmanvix Asusn axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAP Cepusicbly 2bliviMu dcypranvinvily Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRAHUusACul Jcyprandvl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwiioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei men canacwin Ycvinaovl. KP ¥YFA Xabapnapeo.
Teonocus scone mexuuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyl 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2eon02usi JHeaHe MexXHUKAIbIK
EbLIBIMOAP OOULIHUWA KOHMEHMKe a0anoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY N0 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue20 coobuecmsa.
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Abstract. Relevance. In the context of a growing instability and complexity of
the business environment (the VUCA world), entrepreneurial partnership networks
(EPNs) are becoming a key factor of competitiveness. The aim of this article is to
develop and test a new methodological framework, based on a project-management
approach, for the quantitative assessment and comparison of EPN effectiveness.
Methodology. The study employs a two-stage research design. At the first stage,
the relevance of the topic was confirmed through a survey of 28 Kazakhstani
entrepreneurs using the author’s “Engagement Index”. At the second, main stage,
the author’s “Network Effectiveness Assessment Model” was applied. Results. The
key result is a quantitative confirmation of differences in network effectiveness.
It demonstrates the ability of the model to differentiate network performance
depending on sectoral specifics and corporate structure. The survey results also
confirmed a high level of motivation among entrepreneurs to participate in
network interaction. The study contributes to theory and practice by proposing
a reproducible quantitative methodology for assessing network effectiveness,
enabling a transition from qualitative descriptions to objective measurement. For
managers, the proposed toolkit may serve as a basis for auditing and benchmarking
network structures in order to improve them. In addition, the article presents a
“Comprehensive Project Structure Model” as a practical guideline for managing
the formation and development of entrepreneurial networks.

Keywords: entrepreneurial networks, project management, VUCA, effectiveness
assessment, Kazakhstan, case study, quantitative methodology
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AHHOTAIUS. O3eKTiNIr. OCin KeJie )KaTKaH TYPAKChI3IbIK [1eH OM3HEC-OpTaHbIH
kypaeniniri xaraaiibiaaa (VUCA anemi) kocinkepiik cepikrectik xxeniiepi (EPN)
Oacekere KaOIETTUTIKTIH HETi3ri akTopbiHa aliHaIyna. by MakanaHblH MakcaTbl
— EPN Tuimainirin canjplk Oarajiay KOHE CaJBICTBIPY YIIIH KOOaHbI Oackapy
TOCIIIHE HETi3/IeJIreH JKaHa 9JIiICTEMENiK 0a3aHbl d3ipiiey KOHE ChIHAY. OJIICTEME.
3eprTeyae ekl carbUlbl 3€pTTEY JW3aliHbl KOJJaHbLIaabl. bipiHnn Ke3eHje,
TaKBIPBINTHIH 63CKTUIIr aBTopibiH «Karbicy MHnekcinynaiaanada oTbIpbIn, 28
KazakcTanaplK Kocimkepre >Kypri3iireH cayanHama apKbulbl pactanibl. ExiHmii,
HET13r1 Ke3eHe, aBTopAblH «Kemitik THIMILTIKTI OaFanay MOJEIi» KOJIJaHbUIIbL.
Horwxkenep. Herisri HOTH)XE — sKeJl THIMILTITIH/ET] albIpMAIbUTBIKTAPIbI CAHIBIK
pacray. bys1 Moaemnb1iH canablK epeKIeNiKTepre )KoHe KOPIOPaTUBTIK KYPbUTbIMFa
OalimaHbICTBl JKENiHIH OHIMALIIrIH capanay kaOineriH kepcereni. CayanHama
HOTHXXeJIepi COHBIMEH KaTap KoCilKepIepIiH JKeliTiK e3apa opeKeTTecyre KaTbicyra
JIeTeH BIHTACHIHBIH JKOFaphl ICHICHiH pacTaasl. 3epTTey canalibl CHIlaTTaManapaaH
0OBEKTHBTI OJILIeyTe KOIyre MYMKIH/AIK OepeTiH KeJiHiH THIMALIITIH Oaranay sy
KalTalaHaThlH CaHJBIK O/IiCTEMECIH YChIHA OTBIPBIIN, TEOPUS MEH IpaKTHKara o3
yJieciH Kocanpl. MeHemkepiep YIIiH YChIHBUIFAH KYPaiaap >KUBIHTBIFBI OJap/bl
KETUIAIPY MakcaThlHAa JKENUTK KYPbUIBIMAAPIBI TEKCEPy JKOHE CalbICTHIPY
yiriH Heri3 Oonma amaapl. CoHBIMEH KaTap, Makalala KOCIIKEepIiK >Keliaepii
KaJIBINTACTBIPY MEH AaMBITYIbl OacKapy[ablH NpPaKTHKaJIbIK HYCKaybl peTiHAe
«KobambIKk KYpbUIBIMHBIH KEIIEH I MOJIEII» YCHIHBUIFaH.

Tyiiin ce3nep: Kocinkepiik xeninep, xxobanapast 6ackapy, VUCA, THiMainiKTi
Oaranay, KazakcraH, keiic-CTa/id, CaH]IbIK 9JIICTEME
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AHHOTanus. AKTyaJbHOCTh. B ycnoBusix pactymeil HecTaOMIbHOCTH
u crnoxHoctun OusHec-cpeapl (VUCA-cpena) cetd mpeAnpHHUMATETBCKUX
naptaé€pcrs (EPN)  craHoBsitcs  3Ha4MMbIM  (hAaKTOPOM  TTOBBIIICHUS
KOHKYypeHTOCTI0cOOHOCTH Kommnanuid. Llemns. Llenbio craTeu siBnsieTcst pa3paboTka u
ampoOaris HOBOW METOIOJIOTHIECKOM 0a3bl, OCHOBAHHOM Ha MPOEKTHOM ITOIXOJIE,
JUTS. KOJTMYECTBEHHON OICHKHU U cpaBHeHUs ¢ dexktuBHOCTH EPN. Mertomonorus.
Wccnenosanue npoBoauiock B ABa dTana. Ha nepBom sTane akTyallbHOCTb TEMBI
OblIa MOATBEPIKIACHA HAa OCHOBE ompoca 28 Ka3axCTaHCKHUX IMpeANpHHUMATENeH
C HCIOJNB30BaHHWEM pa3paboTaHHOro aBTopoM «MHaekca BOBICUEHHOCTH.
Ha BrOpOoM, OCHOBHOM 3Tame ObLla IpUMEHEHa aBTopckas «Moxenb OLeHKH
sddextuBHOCTH ceTH». Pesymprarsl. OCHOBHBIM PE3YJAbTATOM HCCIICAOBAHUS
CTall0  KOJIMYECTBEHHOE  IOATBEPXKIACHHE Ppazauuuii B 3(PQPEKTUBHOCTH
MpEeINPUHUMATEIBCKUX CETEH, YTO IEMOHCTPUPYET BO3MOKHOCTD MPEIOKEHHON
Mozenu auddepeHIupoBaTh Mmokazareau 3(Q(EKTUBHOCTH B 3aBUCHMOCTH OT
oTpaciieBoil cnenu(uKh W KOPIOPATUBHON CTPYKTyphl. OTpPOC TakkKe BBIIBUI
BBICOKMI YPOBEHb MOTHBALIMM TIPEANPUHUMATENIEH K yYacTHIO B CETEBOM
B3anMozelcTBUM. MccnenqoBanne BHOCUT BKJIAJ, B TEOPHUIO U MIPAKTHKY CETEBOIO
MEHEKMEHTA, TMpeularas BOCIPOU3BOAMMYIO KOJIMYECTBEHHYIO METOAMKY
OLIEHKH 3P PEKTUBHOCTH, TIO3BOJISIONIYIO MIEPEHTH OT KaueCTBEHHBIX ONMUCAHHUN K
OOBEKTHBHBIM U3MepeHusiM. [l pyKoBoAMTENeH MpeAnpusaTHil pa3paboTaHHbIN
WHCTPYMEHTapH MOJKET CITy>KUTh OCHOBOM ISl ayINTA U CPABHUTEIHHOTO aHATN3a
CETEBBIX CTPYKTYp C LEJNBI0O MX ONTHMHU3alUU. B pomomHeHHWe mHpenacTaBlieHa
«Mogenb KOMIIJIEKCHON CTPYKTYPBI MPOEKTa» KaK MPAKTUYECKOE PYKOBOJCTBO 10
yrpaBlieHHIO HOPMHUPOBAHHEM M Pa3BUTUEM MPEANPHHAMATEIBCKUX CETEH.

KuaroueBble cioBa: mpeAnpUHUMATENbCKUE CETH, YIPaBICHHE INPOEKTAMH,
VUCA, omenka sddexruBHOCcTH, KaszaxcraH, TeMaTHUeCKOE HCCIIEI0BaHUE,
KOJIMYECTBEHHAs! METOJOJIOTHs

Introduction. The modern economic environment is characterized by
an unprecedented level of volatility, uncertainty, complexity, and ambiguity,
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summarized by the acronym VUCA (Volatility, Uncertainty, Complexity,
Ambiguity) (Bennett & Lemoine, 2014; Zhurynov, 2023). Globalization,
digitalization, and the acceleration of technological cycles determine conditions
in which traditional hierarchical models of strategic planning, based on long-term
forecasting, are rapidly losing their relevance (Millar et all, 2018). Under these
conditions, the ability to adapt quickly, flexibly reconfigure business processes, and
effectively mobilize resources becomes not simply a competitive advantage, but a
strategic imperative for survival and development.

One of the most effective responses to the challenges of the VUCA world has
been the formation of entrepreneurial partnership networks (EPNs). In contrast
to a closed model of doing business, where a company relies solely on internal
resources, the network approach allows firms to optimize resource use, diversify
risks, and gain access to new technologies, competencies, and markets (Asaul et all,
2004; Watson, 2007). Thus, EPNs cease to be a purely tactical tool and transform
into a key element of strategic management that ensures organizational resilience
and innovation potential in a turbulent environment. This issue is particularly
relevant in the context of the economy of the Republic of Kazakhstan, where, within
the framework of state programs for diversification and reduction of raw-material
dependence, the development of network forms of innovative entrepreneurship is
recognized as one of the national priorities (Talimova, 2022).

Despite their strategic importance and governmental support, the potential of
partnership networks in Kazakhstan’s economy remains largely underutilized.
In practice, many network structures, especially in large industrial sectors, face
systemic problems, including a low level of coordination, insufficient integration
of business processes, and weak synergy between participants. A central reason
for these challenges is the absence of transparent and objective mechanisms for
assessing the effectiveness of network interaction. Executives and stakeholders do
not possess reliable tools that would allow them to measure the performance of
partnerships in quantitative indicators, identify bottlenecks, and make informed
managerial decisions on network development (Kaygorodtsev & Bordianu, 2016).

Thus, an acute practical problem emerges: there is a gap between the declared
need for network development and the lack of scientifically grounded tools for
managing this process in a targeted way. Without the ability to measure current
effectiveness objectively, it is impossible to design a strategy for its improvement,
which leads to inefficient resource allocation and “freezing” of the potential of
network interactions. Solving this problem requires the creation and testing of a
new methodological framework capable of providing a quantitative assessment of
complex inter-firm linkages.

Despite the obvious practical need for network management tools, an analysis
of the academic literature reveals several important gaps that hinder the effective
implementation of network models. First, most studies are predominantly descriptive
or qualitative in nature, focusing on the benefits of networks but not offering specific

121



ISSN 2224-5278 6.2025

metrics for measuring their effectiveness. Second, existing quantitative assessment
models, such as those proposed by Egorova N.E. (Egorova, 2006), often rely on
hard-to-obtain or weakly formalized data (for example, the number of informal
social ties), which makes their application in real business structures—particularly
large, closed holdings—virtually impossible. Third, the process of creating and
developing a network is rarely considered through the lens of project management.
The literature usually analyzes the network as an already formed phenomenon,
overlooking the fact that its formation is a complex project with its own stages,
resources, risks, and key performance indicators.

Accordingly, a key scientific gap arises: there is no comprehensive, quantitatively
oriented and practically applicable methodology for assessing the effectiveness of
existing entrepreneurial networks and for managing their creation as a structured
project, especially in the context of large industrial holdings.

Aim and Objectives of the Study

The aim of this article is to address the aforementioned gap by developing and
empirically testing a comprehensive methodology for the quantitative assessment
of the effectiveness of entrepreneurial partnership networks.

To achieve this aim, the following objectives were set:

1. To develop a system of quantitative indicators that makes it possible to assess
various aspects of network interaction (density, coordination, financial returns, etc.)
based on available corporate reporting.

2. To test the developed methodology on the example of two system-forming
holdings of the Republic of Kazakhstan (JSC “NC KazMunayGas” and JSC “NAC
Kazatomprom”), to conduct a comparative analysis and to identify key differences
in the effectiveness of their networks.

3. On the basis of the analysis performed and the principles of project
management, to propose a conceptual “Comprehensive Project Structure Model”
that can be used as a practical tool for planning and managing the development of
entrepreneurial networks.

Theoretical Foundations and Literature Review

Traditional approaches to strategic management, based on long-term planning
and forecasting, have proved inadequate under VUCA conditions. For effective
adaptation to a constantly changing environment, organizations require flexibility,
speedy decision-making, and the capacity for rapid mobilization of resources
that often extend beyond the boundaries of a single firm. In this context, project
management offers a set of tools and principles that can be extrapolated to more
complex organizational tasks. Project management views any temporary activity
aimed at creating a unique product, service, or result as a managed process with
defined objectives, stages, resources, and risks (Wysocki & McGary, 2003).

On this basis, the present article proposes a conceptual framework in which
the process of creating and developing an entrepreneurial partnership network is
considered not as a spontaneous or organic phenomenon but as a complex, purposeful
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project. This approach makes it possible to apply systematic methods of planning,
coordination, monitoring, and control to network formation. Modern methodologies
such as Agile, Scrum, or PRINCE2 are successfully used to manage complex
products and processes within organizations. However, these methodologies were
developed primarily for intra-firm tasks (for example, software development) and
do not contain a specific toolkit for managing inter-organizational interaction,
whose key features include the coordination of independent stakeholders, the
building of trust, and the alignment of divergent interests. Therefore, existing project
approaches must be adapted and supplemented to address the unique challenge of
building an effective entrepreneurial network.

Classification and Essence of Entrepreneurial Partnership Networks
(EPNs)

To evaluate the effectiveness of networks, it is first necessary to define their
nature and diversity. Within this study, an entrepreneurial partnership network (EPN)
is understood as a form of integrative interaction between legally independent, but
economically interlinked entities that unite on the basis of trust, common interests,
and mutual benefit for the joint implementation of business projects, exchange
of resources (production, financial, informational), and attainment of collective
competitive advantages (Sheresheva, 2010). The key attributes of EPNs are
voluntary participation, the presence of a common goal, and mutual interdependence
among participants.

EPNs are not monolithic and can be classified along multiple dimensions.
The literature, for example, distinguishes between “hard” networks (holdings,
concerns), characterized by strong formal ties and control, and “soft” networks
(associations, consortia) with a predominance of flexible and informal relationships
(Kulik & Shabarina, 2018). For a more complete and systematic analysis, this study
uses a multi-criteria classification that structures EPNs according to the following
characteristics:

e By mode of formation: formalized (based on contracts); non-formalized
(based on personal ties).

¢ By relation to the environment: external (open), internal (closed), virtual.

e By organizational structure: vertical (hierarchical), horizontal (peer-to-
peer).

e By form of interaction: hard, soft.

¢ By type of activity: commercial, non-commercial.

e By scale: global, national, regional, local.

Such a detailed typology allows for more precise positioning of the object of
study and for accounting for the multidimensional nature of network structures
when developing an assessment methodology. In this article, the primary focus
is on large, formalized, vertically integrated commercial networks operating at
national and global levels.

Analysis of Existing Assessment Methodologies
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Objective management of network effectiveness requires relevant assessment
tools. The academic literature presents several approaches, each with its strengths
and limitations.

One of the most comprehensive approaches is that of N.E. Egorova, who proposes
a system of indicators that includes network density, degree of centralization,
strength and closeness of business ties (Egorova, 2006). The strength of this
methodology lies in its comprehensiveness; however, its practical application is
difficult. The calculation of such indicators as the “number of informal (social)
ties” requires in-depth sociometric studies inside companies, access to which is
usually impossible in large corporate structures.

Another approach, proposed by S.P. Kushch and A.A. Afanasyeva, is based
on expert evaluation of qualitative factors such as network formation goals, trust
level, long-term nature of interaction, and the degree of mutual dependence of
firms (Kushch & Afanasyeva, 2004). This method is valuable in that it captures
key informal aspects of partnership, but its main drawback is subjectivity. Results
obtained from expert opinions are difficult to verify and compare over time, which
reduces their objectivity and reproducibility.

0.0. Zorina proposes a combined approach that divides indicators into
quantitative (economic, social) and qualitative (assessment of trust, business
reputation) (Zorina, 2017). She also introduces a formula for calculating business
reputation, which is a step toward quantification. Nevertheless, the proposed
model remains fragmented and does not aggregate indicators into a single integral
measure, making it impossible to obtain a holistic picture of network effectiveness.

Thus, an analysis of existing methodologies shows that no universal,
quantitatively oriented, and practically applicable toolkit has yet been proposed
that would rely on accessible data (for example, financial reports) and enable
comparative assessment of the effectiveness of different networks.

Research Methodology

Research Design

To address the research objectives, a two-stage mixed-methods research design
was developed, combining elements of a quantitative survey and comparative case
study.

o Stage 1: Preliminary study. At this stage, the degree of involvement of
Kazakhstani entrepreneurs in network interaction was assessed to confirm the
practical relevance of the topic in the national context. For this purpose, the author’s
“Engagement Index” was developed and tested based on a quantitative survey.

¢ Stage 2: Main study. At the second stage, a quantitative comparative case
study was conducted to empirically test the proposed “Network Effectiveness
Assessment Model”. As the units of analysis, two of the largest system-forming
entrepreneurial networks in Kazakhstan operating in the form of vertically integrated
holdings were selected: JSC “National Company KazMunayGas” (hereinafter —
KMG) and JSC “National Atomic Company Kazatomprom” (hereinafter — KAP).
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This design not only allows for testing the applicability of the methodology but
also enables identification of sectoral particularities of network interaction based
on objective data.

Stage 1: Methodology for Assessing Entrepreneurial Engagement

The purpose of this stage is to obtain empirical confirmation of the motivation
and active participation of Kazakhstani entrepreneurs in EPNs. For this purpose,
the “Engagement Index” was developed, based on three key parameters identified
in the literature:

e P1: Quantitative characteristics of participation (number of networks in
which the enterprise participates; their national/international status; participation in
virtual networks).

e P2: Temporal characteristics of participation (duration of participation in
networks and frequency of using network interactions).

e P3: Motivational characteristics of participation (the impact of
participation on decision-making, reputation, profit, risk reduction, and other
business indicators).

To measure these parameters, a questionnaire of 12 statements was developed.
Respondents were asked to choose one of three answer options: “Yes”, “No”,
“Difficult to answer” (Table 1). The sample consisted of 28 entrepreneurs from
different regions of Kazakhstan who met two criteria: participation in at least one
EPN and business age of more than 2 years. Responses were coded and evaluated
on a three-point scale, which allowed the calculation of an individual Engagement
Index for each respondent in the range from 1 to 36, where a higher value corresponds
to a higher degree of engagement.

Table 1. List of Statements in the Engagement Assessment Methodology

Statement

First parameter (P1)

1. Your enterprise participates in more than one entrepreneurial network?

2. Your enterprise participates in both national and international entrepreneurial networks?
3. Your enterprise is a participant in virtual entrepreneurial networks?

Second parameter (P2)
4. Your enterprise has participated in at least one EPN for more than one year?
5. You use your participation in EPNs more than once per quarter?

Third parameter (P3)

6. Participation in EPNs helps you make optimal managerial decisions?

7. Participation in EPNs has a positive impact on the reputation of your enterprise (business)?
8. Participation in EPNSs positively affects the profit of your enterprise?

9. Participation in EPNs reduces your business risks?

10. Participation in EPNs allows you to find new partners?

11. Participation in EPNs enables you to scale your business?

12. Participation in EPNs increases your costs?

(Compiled by the author.)
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Stage 2: Methodology for Assessing Network Interaction Effectiveness

Case Selection

To empirically test the developed methodology, a comparative case study
method was used. Two key entreprencurial networks for Kazakhstan’s economy,
functioning in the form of vertically integrated holdings, were selected as objects
of analysis:

¢ JSC “National Company KazMunayGas” (KMG): the largest national
holding in the oil and gas industry, with an extensive network of subsidiaries,
dependent organizations, and joint ventures (JSC “National Company
KazMunayGas”, 2022);

¢ JSC “National Atomic Company Kazatomprom” (KAP): the national
operator for uranium exports and the world’s largest producer of natural uranium,
also having a complex structure of subsidiaries and associated companies (JSC
“National Company KazMunayGas”, 2022).

These companies were chosen due to their comparable status as national holdings
and system-forming role in the economy, which implies the presence of developed
partnership networks. At the same time, their belonging to different strategic sectors
(oil and gas vs. nuclear) makes it possible to test the universality of the proposed
methodology and to identify sector-specific features of network interaction.

Indicator Development and Data Collection

Based on a critical analysis of existing approaches and considering the key
requirement of practical applicability (reliance on publicly available data), the
author developed a system of seven indicators for assessing the effectiveness of
EPNs (Table 2). For obtaining an overall assessment, an integral indicator of
network interaction effectiveness (/, ) is calculated as the sum of the values of
all seven indicators:

— \V'7
II/IHTeI‘p - 4i=1 .

Table 2. Author’s System of Indicators for Assessing EPN Interaction Effectiveness

Name Indicator Description Calculation formula
Network [ Ratio of the number of actual (pairwise) I
density interactions to the number of potential L= E

interactions.
Degree of IR Shows the extent to which the activities | D,
network of network agents are coordinated from a 2= D_q
coordination single center. )
Duration [ B Ratio of average contract duration to the Iy = t
of business total lifetime of the network. T
contacts
Strength of [ Reflects the presence of joint or cross- S
business ties ownership that shapes ties and personal Iy = N
contacts of management teams.
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Closeness of I Reflects the presence or absence of B

business ties permanent partners (number of transactions Is = D
with the same partners over a given period).

Share in L Ratio of the share in the profit of joint v,

profit ventures and associated companies to the le = V_1
total profit of the corporation.

Degree of [ Ratio of the number of informal ties to the F

formalization number of formal ones. I; = C

of ties

where:

e [ —number of real network interactions;

o Ip — number of potential (possible) interactions;

e D, —number of units coordinated from a single center;

o Dgf total number of employees in these units;

e t —average contract duration;

o T — lifetime of the network;

e S — number of ties due to joint ownership;

e N — total number of elements in the network;

e B —number of transactions with permanent partners over a given period;
e D — total number of transactions;

e V,—corporation’s share in the profit of joint ventures and associated companies;
e V, —total profit of the corporation;

e ['—number of formal ties;

e C' — number of informal ties.

Data for calculating the indicators were collected from the official annual and
financial reports of KMG and KAP for 2021, as well as from sustainability reports.
Data for calculating indicator /, (degree of formalization), which requires assessing
the ratio of formal to informal ties, were obtained and validated through a series of
structured interviews with mid-level employees of both companies responsible for
partnership interactions.

Research results

Assessment of Entrepreneurial Engagement in Network Interaction

The survey of 28 Kazakhstani entrepreneurs conducted at the first stage made it
possible to calculate the Engagement Index for each respondent. Summary data are
presented in Table 3.

The analysis showed that the majority of respondents (21 out of 28, or 75%)
demonstrated a high level of engagement, scoring 30 or more points out of a possible
36. The average Engagement Index for the sample was 32.4. This indicates that
entrepreneurs in Kazakhstan not only actively participate in various forms of EPNs
but also evaluate their impact on business highly, viewing network interaction as
an important resource for development. Thus, the high practical relevance of the
research topic for the national business community was empirically confirmed.
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Table 3. Summary Results of Entrepreneurial Engagement Assessment

No Parameter Engagement Index
P, P, P,
1 6 4 15 25
2 6 6 18 30
3 9 5 20 34
4 7 5 17 29
5 9 5 18 32
6 9 6 20 35
7 6 6 20 32
8 9 5 21 35
9 7 6 18 31
10 9 6 21 36
11 9 6 20 35
12 5 4 15 24
13 6 5 17 28
14 5 5 17 27
15 9 5 18 32
16 5 6 18 29
17 9 6 20 35
18 9 6 21 36
19 9 5 20 34
20 9 5 21 35
21 6 6 20 32
22 6 4 16 26
23 7 6 18 31
24 9 6 21 36
25 6 6 18 30
26 9 5 18 32
27 9 6 21 36
28 9 5 18 32
Compiled by the author based on survey results

Comparative Analysis of the Effectiveness of KMG and KAP Networks

At the second stage, the effectiveness of the networks of KMG (EPN ) and KAP
(EPN,) for 2021 was assessed using the author’s methodology. Calculations were
performed for all seven indicators presented earlier. The summary results of the
comparative analysis are shown in Table 4 (Zaheer, 2010).
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Table 4. Summary Results of Comparative Analysis of EPN Effectiveness in JSC “NC
KazMunayGas” (EPN,) and JSC “NAC Kazatomprom” (EPN,), 2021

Indicator name EPN, (KMG) EPN, (KAP) Comparison

I, Network density 0.75 0.67 EPN, > EPN,
I, Degree of coordination 0.64 0.50 EPN, > EPN,
I, Duration of contacts 0.125 0.214 EPN, <EPN,
1, Strength of business ties n/a n/a n/a

I, Closeness of business ties n/a n/a n/a

I, Share in profit 0.64 0.21 EPN, > EPN,
I, Degree of formalization 0.24 0.22 EPN, > EPN,
Leer Integral indicator 2.395 1.814 EPN, > EPN,

Note: calculations for indicators I, and I, were not carried out due to the lack of data in public

reporting.

The key result is the significant difference in the final integral indicators: the
effectiveness of the KMG network (/, _ =2.395) turned out to be 32% higher than

that of KAP (/.

integr

=1, 814). This demonstrates that, despite their similar status,

the structure and performance of their partnership networks differ substantially.
A visualization of the results for each indicator is given in the radar chart (Figure
1). The chart clearly shows that EPN1 (KMG) outperforms EPN, (KAP) on most
parameters, especially network density, degree of coordination, and share in profit
from joint ventures. At the same time, KAP shows a higher value for the duration
of business contacts, which may indicate greater stability of partnership relations.

Degree

Network
Coordination

Business
Contacts

Duration of

I Network Density I

2.5

Integral
Indicator

Degree of
Formalization
of Ties

I Share in Profits

—I EPN1 I—I EPN2 I

Figure 1. Results of the comparative analysis of KMG and KAP network effectiveness
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Results Discussion

Interpretation of Comparative Analysis Results

The obtained results not only confirm the validity of the proposed methodology
as a tool for comparative analysis but also reveal deep structural differences in
the organization of partnership networks of the two leading industrial holdings of
Kazakhstan. The higher integral effectiveness indicator of the KMG network (Iimegr
=2.395) compared to that of KAP (Iintegr =1.814) is due to KMG’s advantage in
several key indicators and likely reflects the adaptation of network strategies to the
unique conditions of their respective industries.

First, KMG’s significant advantage in network density (/,) and degree of
coordination (/,) indicates a more extensive and at the same time more centrally
managed structure. This can be explained by the complex nature of the oil and
gas industry, where the entire value chain - from exploration and production to
transportation and processing requires tight coordination of a large number of
contractors, suppliers, and joint ventures. A high density of ties here is not an end
in itself but a necessary condition for managing a complex, multi-level production
system in a volatile market (Zhurynov & Tsekhovoy, 2025).

Second, the most striking difference is observed in the “Share in profit”
indicator (), where the KMG figure (0.64) is three times higher than the KAP
figure (0.21). This implies that KMG’s strategy relies heavily on financial returns
from joint ventures and associated companies. Such a model presupposes deep
financial integration with partners and active participation in their capital. In
contrast, the lower KAP value may indicate that its network strategy focuses more
on operational and technological synergy rather than directly extracting profit from
equity participation.

Third, the only indicator in which KAP outperforms KMG is the “Duration
of business contacts” (1,). The higher value of this indicator (0.214 vs. 0.125 for
KMG) indicates greater stability and long-term nature of partnership relations
in the nuclear industry. This is logical, given the extremely long technological
cycles, high entry barriers, and stringent requirements for safety and technological
continuity. Under such conditions, the formation of stable, long-standing alliances
with a narrow circle of highly specialized partners becomes a key success factor
(Kushch & Afanasyeva, 2004; Zhurynov & Tsekhovoy, 2025).

Thus, the comparative analysis makes it possible to identify two different
archetypes of network strategy. The KMG network can be characterized as a
“dynamically integrated” archetype, oriented towards breadth of coverage and
financial returns. The KAP network, by contrast, represents a “stable-conservative”
archetype, where the priority is the depth and reliability of long-term technological
partnerships.

Theoretical and Practical Contributions

The results of this study provide a multifaceted contribution to the academic
discussion and managerial practice.
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From a theoretical perspective, the article proposes and empirically tests a
new quantitative methodology for assessing the effectiveness of entrepreneurial
networks. The proposed model occupies a niche between purely qualitative,
descriptive studies and complex social network analysis (SNA) methods that
require hard-to-obtain data. It enables objective, reproducible, and comparative
assessments based on publicly available data, thereby opening the possibility
of conducting large-scale cross-country and cross-sectoral studies of network
structures. Furthermore, conceptualizing the network formation process as a project
contributes to the integration of strategic management and project management
theories, offering a new perspective on inter-firm cooperation.

From a practical perspective, the study provides executives and stakeholders
with a specific toolkit for diagnosing and managing their partnership networks. Use
of the proposed system of indicators transforms network management from an “art”
into a data-driven, manageable process. Managers can:

1. Conduct network audits. By regularly measuring indicators, it is possible
to identify bottlenecks and areas for growth. For example, a low 7, (duration)
combined with a high 7, (density) may indicate that the network is dynamic but
unstable, signalling a need to strengthen key long-term partnerships.

2. Carry out benchmarking. Compare their network’s effectiveness with that
of competitors or industry leaders, thereby setting realistic development goals.

3. Make evidence-based decisions. Evaluate potential partners or decide on
the restructuring of existing alliances based on objective data rather than relying
solely on intuition.

Comprehensive Project Structure Model for EPN Development

The analysis confirms that creating and developing an effective entrepreneurial
network is a complex managerial task requiring a systematic approach. To move
from spontaneous to targeted management of this process, the article proposes
using a project-management-based conceptual framework. On this basis, the
“Comprehensive Project Structure Model for EPN Development” (Figure 2) was
developed as a practical tool for managers.

The model is a set of interconnected structural decompositions that enable
systematic planning and control of all key aspects of a project for creating or
developing a network. It includes the following main elements:

e Work Breakdown Structure (WBS). Decomposition of the project’s main
goal (for example, “create an industry network™) into specific sub-goals, tasks, and
measurable outcomes.

¢ Project Network Diagram. Determining the sequence and interdependency
of activities over time, identifying the critical path and project milestones.

e Resource Breakdown Structure (RBS). Planning and allocation of
necessary resources (human, financial, material) across project tasks.

e Cost Breakdown Structure (CBS). Project budgeting by estimating the cost
of each work package and forming a consolidated budget.
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e Risk Breakdown Structure (RBS for risks). Identification, analysis,
and planning of responses to potential project risks (managerial, organizational,
technical, external).

o Responsibility Assignment Matrix (e.g., RACI). Allocation of roles and
responsibilities among project participants.

The use of this comprehensive model transforms the network development
process from a set of fragmented activities into a manageable and transparent
project, significantly increasing the probability of successful implementation within
specified time and budget constraints.

Project Network
Diagram

Risk Breakdown
Structure

Figure 2. Comprehensive Project Structure Model for the Development of Entrepreneurial
Partnership Networks

Conclusion

Despite the results obtained, this study has a number of limitations that must
be taken into account when interpreting the findings and that outline directions for
future research.

1. Limited external validity. The main study focuses on two large, vertically
integrated holdings with state participation. Therefore, the conclusions may not be
fully applicable to other types of entrepreneurial networks, particularly networks
of small and medium-sized enterprises or horizontal alliances in the private sector,
which require separate investigation.

2. Small sample size in the preliminary stage. The sample for assessing the
Engagement Index consisted of 28 entrepreneurs. While sufficient to confirm the
relevance of the topic, these results cannot be statistically generalized to the entire
population of entrepreneurs in Kazakhstan.

3. Incomplete data. When collecting information to calculate effectiveness
indicators, it was not possible to obtain reliable public data for indicators /, (“Strength
of business ties”) and /, (“Closeness of business ties”), as they require access to
confidential commercial information. This limitation underscores the problem of
corporate information opacity and indicates the need to adapt the methodology or
use expert assessments for these parameters in future research.

4. Static nature of the analysis. This study is a cross-sectional analysis, using
data for a single calendar year (2021). To understand the dynamics of network
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development and to assess the impact of managerial decisions on their effectiveness,
longitudinal studies are required that track changes in indicators over several years.
These limitations do not diminish the value of the proposed methodology as
a first step toward quantitative assessment of EPNs but highlight the need for its
further validation and development in other organizational and sectoral contexts.

References

Bennett N., & Lemoine G.J. (2014) What a difference a word makes: Understanding threats to
performance in a VUCA world. Business Horizons, 57(3). — P. 311-317. (in Eng.)

Zhurynov B.M. (2023) Problematic issues in the formation of partner entrepreneurial networks
through projects. Bulletin of the National Academy of Sciences of the Republic of Kazakhstan,
2(402). — P. 354-376. (in Eng.)

Millar C.C.J.M., Groth O., & Mahon J.F. (2018) Management innovation in a VUCA world:
Challenges and recommendations. California Management Review, 61(1). — P. 5-14. (in Eng.)

Asaul A.N., Skumatov E.G., & Lokteeva G.E. (2004) Metodologicheskiye aspekty formirovaniya
i razvitiya predprinimatelskikh setey [Methodological aspects of the formation and development of
entrepreneurial networks]. Pod red. A.N. Asaul, Humanistika, St. Petersburg. — P. 256. (in Russian).

Watson J. (2007) Modeling the relationship between networking and firm performance. Journal of
Business Venturing, 22(6). — P. 852-874. (in Eng.)

Talimova L.A., Taubaev A.A., Kernebaev A.S., & Dzhakupova D.E. (2022) Usloviya i predposylki
dlya razvitiya setevyh form innovacionnogo predprinimatel’stva v Kazakhstane [Conditions and
prerequisites for the development of network forms of innovative entrepreneurship in Kazakhstan].
Turan University Bulletin, 1(93). — P. 20-27. (in Russian).

Kaygorodtsev A.A., & Bordianu I.V. (2016) Problemy funkcionirovaniya i razvitiya nacional’noj
innovacionnoj sistemy Respubliki Kazahstan [Problems of functioning and development of the
national innovation system of the Republic of Kazakhstan]. Turan University Bulletin, 4(72). — P.
35-41. (in Russian).

Egorova N.E. (2006) Primenenie kolichestvennyh metodov dlya analiza setevyh struktur
[Application of quantitative methods for the analysis of network structures]. Audit and Financial
Analysis, 1. —P. 255-266. (in Russian).

Wysocki R., & McGary R. (2003) Effective Project Management: Traditional, Adaptive, Extreme
(3rd ed.). Indianapolis, Indiana: Wiley Publishing, Inc. (in Eng.)

Sheresheva M.Yu. (2010) Formy setevogo vzaimodejstviya kompanij: Kurs lekcij [Forms of
Network Interaction of Companies: Course of Lectures]. Moscow: Higher School of Economics
Publishing House. — P. 339. (in Russian).

Kulik A.M., & Shabarina Yu.S. (2018) Theoretical and methodological aspects of the formation
and development of entrepreneurial networks. In S.P. Akutina (Ed.), Teoreticheskij i prakticheskij
potencial sovremennoj nauki: Sbornik nauchnyh statej [Theoretical and Practical Potential of Modern
Science: Collection of Scientific Articles], Moscow. — P. 150-154. (in Russian).

Kushch S.P., & Afanasyeva A.A. (2004) Marketingovye aspekty razvitiya mezhfirmennyh
setej [Marketing aspects of the development of inter-firm networks]: Russian experience. Russian
Management Journal, 1. — P. 33-52. (in Russian).

Zorina 0.0. (2017) Methodology for assessing network interaction of firms. Bulletin of
Chelyabinsk State University, 14(410). — P. 93—101. (in Russian).

AO “Nacional’naya kompaniya “KazMunajGaz” [JSC “National Company KazMunayGas™].
(2022) Annual Report 2021. Accessed 15.09.2022, from: https://www.kmg.kz/uploads/reports/
KMGAR2021RUS.pdf (in Russian).

Zhurynov B.M. (2024) Application of project management tools in managing large national
industrial holdings of Kazakhstan. Bulletin of the National Academy of Sciences of the Republic of
Kazakhstan, 1(407). — P. 445-468. (in Eng.)

133



ISSN 2224-5278 6.2025

Zaheer A., Goziibiiyiik R., & Milanov H. (2010) It’s the connections: The network perspective
in interorganizational research. Academy of Management Perspectives, 24(1). — P. 62—77 (in Eng.)

Zhurynov, B.M. & Tsekhovoy, A.F. (2025) Analysis of project management models and methods
in large organizations of the Republic of Kazakhstan. Bulletin of the National Academy of Sciences
of the Republic of Kazakhstan, 3(415). — P. 525-536. (in Eng.)

134



Publication Ethics and Publication Malpractice
in the journals of the Central Asian Academic Research Center LLP

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/
ethics.

Submission of an article to the journals of the Central Asian Academic Research Center
LLP implies that the described work has not been published previously (except in the
form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier. com/postingpolicy), that it is not under consideration for
publication elsewhere, that its publication is approved by all authors and tacitly or explicitly
by the responsible authorities where the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including
electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The Central
Asian Academic Research Center LLP follows the Code of Conduct of the Committee
on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving Cases of
Suspected Misconduct (http://publicationethics. org/files/ u2/New Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service
http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper
should have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant
published works which are not yet cited. Reviewed articles should be treated confidentially.
The reviewers will be chosen in such a way that there is no conflict of interests with respect
to the research, the authors and/ or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and
they will only accept a paper when reasonably certain. They will preserve anonymity of
reviewers and promote publication of corrections, clarifications, retractions and apologies
when needed. The acceptance of a paper automatically implies the copyright transfer to the
Central Asian Academic Research Center LLP.

The Editorial Board of the Central Asian Academic Research Center LLP will monitor
and safeguard publishing ethics.

[IpaBuna opopMIICHHS CTaThU VTS ITyOIUKAIIMK B )KypHAJIE CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

OTBeTCTBEHHBIH penakTop A. bomanxwizel
Penaxropst: /[.C. Anenos, T. Anenoues
Bepctka Ha xommstotepe: 17 /]. JKaowipanosoii

[Tonmumcano B reuars 15.12.2025.
®opmar 70x90'/,,. 20,5 m.o1.
3akas 0.

«Central Asian Academic Research Centery LLP
Anmamol, Konaes k-ci, 142





