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Abstract
This study addresses the problem of improving the efficiency of industrial and construction
enterprises under conditions of resource imbalance, regulatory limitations, and increasing
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technological complexity. Despite the extensive body of research on resource management, existing
approaches often remain fragmented, focusing separately on human, material-technical, and
informational resources, while insufficient attention is given to their integrated management and the
role of regulatory enforcement.

The paper proposes a decision-based conceptual model for enterprise optimization, in which
resource audit is positioned as a central diagnostic and management tool. The model enables the
identification of systemic imbalances, including competency gaps, technological mismatches,
inefficient resource allocation, and deficiencies in regulatory compliance and enforcement. Based
on this diagnosis, a structured set of corrective actions is introduced, including personnel tuning,
technological modernization, digital monitoring systems, and governance improvements.

A key novelty of the research is the integration of institutional and regulatory dimensions
into the resource management framework, emphasizing that enterprise efficiency depends not only
on resource availability but also on the quality of legal frameworks and their effective
implementation. The model incorporates a feedback-driven mechanism, ensuring continuous
adaptation and long-term sustainability.

The results demonstrate that the proposed approach provides a comprehensive
methodological basis for improving efficiency, reducing risks, enhancing compliance, and
supporting sustainable development in industrial and construction enterprises.

Keywords: resource audit, industrial enterprise, construction sector, resource imbalance,
regulatory framework, enforcement, digital transformation, optimization model.

Introduction

In recent decades, the improvement of industrial enterprise performance has increasingly
been examined within the context of integrated resource management, digital transformation, and
the implementation of advanced technological innovations.

Contemporary research demonstrates that traditional management approaches, which rely on
the isolated evaluation of individual resource components (human, material, and financial), are no
longer sufficient to ensure sustainable efficiency under conditions of rapid market dynamics and
accelerating technological change.

The concept of an enterprise’s resource potential encompasses the totality of all resource
types that ensure its functioning, including human, material and technical, information, and
financial resources.

Studies in enterprise management indicate that the key factor in improving efficiency lies
not merely in the availability of resources, but in their coordinated and balanced utilization.

Strategic management research further emphasizes that imbalances among different resource
categories lead to decreased productivity and increased operational costs.

A specific case of industrial activity is the mining and metallurgical sector, which is
characterized by high capital intensity, complex technological processes, and significant
environmental and operational risks [1, 2]. Unlike many other industries, mining and metallurgical
production involves continuous interaction with natural systems, variable raw material quality, and
geographically dispersed assets, which increases the complexity of resource management [3].
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Furthermore, the sector is highly dependent on the coordinated functioning of infrastructure,
equipment, and skilled personnel, making the balance between human and material-technical
resources critically important [4]. These characteristics, combined with increasing environmental
and regulatory pressures, require the implementation of integrated management approaches,
including resource audit and innovation-driven optimization [5]. The study [6] demonstrates that
industrial activities, including mining, represent one of the major drivers of impacts on water
resources and biodiversity at the global scale. The authors show that localized contamination can
propagate through hydrological systems, evolving into regional and even global environmental
risks. The study [7] analyzes the socio-economic impacts of mining activities and demonstrates that
such projects are associated with complex governance challenges, resource redistribution, and
population displacement. The authors emphasize that effective management requires not only
technical solutions but also comprehensive systemic and institutional approaches.

Resource audit has emerged as one of the most advanced and effective instruments for
comprehensive enterprise assessment. In contrast to conventional audit approaches—primarily
financial or technological in scope—resource audit provides a systemic evaluation of all
interconnected components of an enterprise and enables the identification of structural imbalances
across them. Extant research indicates that the systematic implementation of resource audit
facilitates the detection of critical inefficiencies and management bottlenecks, reveals imbalances
between resource availability and utilization, and supports the formulation of robust, data-driven
strategic development pathways. In particular, Neely A. et al. [8] emphasize the importance of
integrated performance measurement systems that align resources with strategic objectives, while
Wamba SF et. al [9] highlight the role of data analytics in transforming organizational decision-
making processes. Its significance is further amplified in the context of digital transformation,
where the exponential growth of data availability necessitates integrated analytical frameworks
capable of converting heterogeneous data streams into actionable managerial insights.

Human capital represents one of the key determinants of industrial enterprise performance.
Contemporary research indicates that insufficient workforce qualification levels or a mismatch
between employee competencies and production requirements leads to decreased labor productivity,
inefficient utilization of equipment, and increased technological risks. In particular, [10] highlights
the role of human capital as a fundamental driver of productivity, while [11] demonstrate that
alignment between human resources and organizational strategy significantly influences firm
performance. In this context, the concept of adaptive competency development has gained
increasing attention, emphasizing flexible systems of education, training, and continuous
professional upskilling aligned with evolving industrial demands.

The material and technical base of an enterprise comprises production equipment,
technologies, and infrastructure. Recent studies indicate that investments in equipment
modernization, without corresponding improvements in workforce capabilities, do not result in
significant efficiency gains. In particular, [12] demonstrate that technological advancement must be
complemented by human skill development, while [13] highlight the importance of integrating
human and technological systems within Industry 4.0 environments. Thus, achieving sustainable
performance improvements requires the synchronized development of both human capital and
material-technical resources.

65



Bulletin Of High Technology N 1 (37) 2026.-pp.63-72. WATER SYSTEMS

A.A. Vartanyan, E.Yu. Galstyan, V.R. Grigoryan, Y.P. Yeroyan, M.P. Hakobyan

RESOURCE AUDIT-BASED OPTIMIZATION OF INDUSTRIAL ENTERPRISE
PERFORMANCE THROUGH MANAGEMENT AND TECHNOLOGICAL INNOVATIONS

In contemporary conditions, digital technologies play a central role in enterprise
management, encompassing monitoring systems, analytical platforms, and integrated information
management systems. These technologies enhance process transparency, improve the quality of
managerial decision-making, and contribute to cost reduction through increased operational
efficiency. In particular, [14] demonstrate that digital and analytics-driven systems enable real-time
monitoring and adaptive decision-making, while [15] highlight the transformative impact of
Industry 4.0 technologies on organizational performance and competitiveness. The implementation
of managerial and technological innovations is therefore widely recognized as a key driver of
enterprise competitiveness in the context of digital transformation.

The construction sector represents a distinct domain within industrial activity, characterized
by project-based operations, high uncertainty, multi-stakeholder coordination, and a strong
dependence on regulatory frameworks. Unlike continuous production industries, construction
projects are inherently non-repetitive, geographically dispersed, and highly sensitive to contractual
conditions, permitting procedures, and compliance requirements.

In the context of the Republic of Armenia, one of the most critical constraints affecting the
efficiency of construction activities is the incompleteness and fragmentation of the legislative and
regulatory framework governing the sector [16]. This limitation is particularly evident in the
domain of design and cost estimation, where the absence of comprehensive and consistently
enforced regulations creates significant challenges for project planning and execution. Empirical
evidence indicates that compressed project timelines, insufficient funding, and weak enforcement of
regulatory requirements often result in incomplete or technically inadequate design—estimate
documentation, increasing the likelihood of errors, cost overruns, and safety risks [16].
Furthermore, the lack of clear accountability between clients and design organizations leads to
systemic imbalances that reduce transparency and overall project efficiency.

These challenges are consistent with international findings, which indicate that regulatory
uncertainty and weak institutional environments significantly increase transaction costs and reduce
investment efficiency [17]. In large-scale construction and infrastructure projects, inadequate
planning and insufficient governance mechanisms are among the primary causes of systematic cost
overruns and project delays [18]. From a theoretical perspective, the effectiveness of construction
systems is strongly conditioned by the quality of institutional frameworks. Technological
improvements alone are insufficient without supportive regulatory structures and governance
mechanisms [19]. Moreover, efficient resource allocation requires a well-defined legal environment
and minimized transaction costs, as established in the theory of economic organization [20].

Therefore, the construction sector requires not only regulatory improvements but also the
implementation of integrated management approaches. In this context, resource audit emerges as a
critical tool for identifying mismatches between planned and actual resource utilization, improving
cost control, and enhancing accountability across all stages of project implementation.

Conflict Setting

Despite the substantial body of research in this field, several critical challenges remain
unresolved, including the lack of an integrated approach to resource management, the fragmented
consideration of human and material-technical potential, the insufficient application of resource
audit in managerial practice, the limited integration of digital technologies into resource analysis
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processes, as well as deficiencies in the development and enforcement of regulatory and legal
frameworks governing industrial and construction activities [21, 22].

These gaps highlight the need for a unified methodological framework capable of
integrating diverse resource components into a coherent management system, while also ensuring
the effective implementation and enforcement of existing legal and regulatory provisions.

In response to these limitations, the present study proposes an integrated approach to
industrial enterprise optimization based on resource audit principles, combining human capital
development, modernization of material-technical infrastructure, the application of digital and
innovation-driven management tools, and the improvement of regulatory mechanisms with a focus
on compliance and accountability.

The proposed framework contributes to the existing body of knowledge by bridging the gap
between theoretical resource management concepts and their practical implementation, offering a
systematic mechanism for improving efficiency, enhancing decision-making, strengthening
regulatory compliance, and ensuring the sustainable development of industrial enterprises.

Research Results

Modern industrial enterprises operate under conditions of high uncertainty, rapid
technological change, and increasing requirements for resource efficiency. In this context, there is a
growing need to transition from fragmented management of individual resource types toward an
integrated system of resource potential management. The proposed conceptual model is based on
the premise that enterprise performance is determined not by the absolute level of resources, but by
the degree of their coordination and balance.

Within the framework of the model, the resource potential of an enterprise is considered as a
system comprising the following interrelated components: human capital; material and technical
resources; information resources; managerial capacity Each of these components evolves
dynamically; however, their isolated development leads to a reduction in overall system efficiency.
A central issue addressed in the model is the imbalance between components of the resource
potential. In practice, this manifests as:
= advanced equipment combined with insufficiently qualified personnel;
= highly skilled workforce operating with outdated technological infrastructure;
= availability of data without adequate analytical capabilities;
= existence of regulatory frameworks without effective enforcement mechanisms.

The latter is particularly relevant for the construction sector, where discrepancies between
adopted legal provisions and their practical implementation lead to reduced project efficiency and
increased operational risks.

Within the proposed model, resource audit is positioned as a key diagnostic and managerial
tool. It performs the following functions:
= identification of imbalances between system components;
= evaluation of resource utilization efficiency;
= detection of critical constraints;
= formulation of optimization pathways.

Resource audit enables the transition from intuitive management to evidence-based and
structured decision-making.
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Decision-Based Resource Audit Model for Enterprise Optimization

Initial Enterprise State
Human resources | Material-technical base | Information systems |
Financial resources | Regulatory environment

Diagnostic Question
Are resources balanced and compliant?

Resource Audit
Evaluation of imbal e, ¢ pli e, and
management gaps

%

Balanced System Imbalanced System
Monitoring and continuous improvement Corrective actions required

Feedback loop

Corrective Actions
Personnel tuning | Technelogy modernization

| Digital systems | Compliance strengthening

/

Optimized Performance
Efficiency 7 Cost I Risk I Compliance 1

Fig. Decision-based conceptual model for industrial enterprise optimization
integrating resource audit, system imbalance diagnosis, regulatory and
enforcement factors, and feedback-driven corrective actions

The model introduces the concept of adaptive competency development (“personnel
tuning”), which includes:
= targeted development of critical competencies;
= flexible systems of training and reskilling;
= alignment of workforce capabilities with technological advancement.
This approach allows reducing the gap between production requirements and actual
workforce capacity.
Digital technologies act as an integrating element within the model, enabling:
= data acquisition and processing
= real-time monitoring of resource conditions
= support for managerial decision-making.

The integration of digital tools enhances the effectiveness of resource audit and increases
system adaptability.
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Unlike many existing models, the proposed framework explicitly incorporates the
institutional environment.
The effectiveness of resource management depends on:
= the quality of regulatory and legal frameworks;
= the mechanisms of their enforcement;
= the level of compliance across stakeholders
Thus, optimization cannot be achieved without the simultaneous improvement of both
managerial and regulatory systems.
The proposed model represents an integrated system in which, resources:
= are assessed through resource audit;
= imbalances are identified;
= managerial and technological interventions are applied;
= an optimal system state is achieved.

Conclusions

This study demonstrates that improving the efficiency of industrial enterprises requires a
transition from fragmented resource management toward an integrated, system-based approach. The
findings confirm that enterprise performance is determined not by the absolute availability of
resources, but by the degree of their coordination, balance, and alignment with operational and
regulatory requirements.

A key contribution of the research is the development of a decision-based conceptual model
in which resource audit functions as a central mechanism for diagnosing system imbalances,
including human, material-technical, informational, and managerial inconsistencies. The model
extends existing approaches by explicitly incorporating regulatory and institutional factors,
particularly the role of legal frameworks and the effectiveness of their enforcement, which are often
overlooked in traditional resource management studies.

The analysis highlights that one of the most critical constraints in the construction and
industrial sectors, particularly in the context of developing economies, is not only the
incompleteness of the regulatory framework but also the insufficient implementation and
enforcement of existing legal provisions. This results in systemic inefficiencies, increased
operational risks, and reduced investment effectiveness.

The proposed model introduces a structured decision-making process that links resource
audit, imbalance identification, and corrective actions, including personnel tuning, technological
modernization, digital monitoring, and governance improvements. The inclusion of a feedback loop
ensures continuous system adaptation and supports sustainable enterprise development.

Overall, the research contributes to bridging the gap between theoretical resource
management concepts and their practical application. It provides a methodological foundation for
enhancing efficiency, strengthening regulatory compliance, and improving decision-making
processes in industrial and construction enterprises.
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ONTUMM3ALUSA YOPPEKTUBHOCTHU IMPOMBIIIJIEHHBIX IPEAIPUATUI HA
OCHOBE PECYPCHOI'O AYJIUTA C UCIIOJIB3OBAHUEM YIIPABJIEHYECKUX U
TEXHOJOTMYECKNX UHHOBAIIUIA

A.A. Baprausin', D.10. l'aacrsan?, B.P. I'puropsin?, E.II. Eposin?, MLII. Akonsin®

Mockoeckuii 2ocyoapcmeennviii ynusepcumem um. Jlomonocoea
2Hncmumym 600HbIX npobnem u 2udpomexuuxu um. axao. U.B.Ecuazaposa
SHayuonanwuuiii ynusepcumem apxumeKmypol u cmpoumeibcmea Apmenuu

PaccmarpuBaercss  mpoGiiemMa  MOBBILIEHHUS — APQPEKTUBHOCTH  MPOMBIIUICHHBIX U
CTPOUTENIbHBIX HPEANPUSATHH B YCIOBUSAX JucOalaHCa pPecypcoB, OIpaHHYEHUN HOPMATHUBHO-
paBoBOW 0a3bl M POCTa TEXHOJIOIMYECKON CIOXKHOCTH. HecMOTpsl Ha 3HAUUTENbHOE KOJIMYECTBO
UCCIEIOBaHUM B o0jacTh  yOpaBlE€HUS pecypcaMy, CYLIECTBYIOIIME IOAXOAbI  HOCAT
(dbparMeHTapHBI XapakTep, paccMaTpHUBas OTIEIBHO KaJIpOBBIA, MaTEepPHATbHO-TEXHHUECKUN W
MHGOPMAIMOHHBIA MOTEHIMAJ, MPH 3TOM HEIOCTATOYHO YYHUTHIBACTCS MX HHTETPAllUs U POJIb
WCIIOJIHEHUS! HOPMATUBHBIX TPEOOBAaHU.

[Tpennaraercss KoHUENTyajabHas MOJEAb ONTHUMHU3ALMM TNPEANPUATHSA, OCHOBAaHHAs Ha
IPUHATHHA YNPABICHUECKUX PEIHICHUH, B KOTOPOM pECYpPCHBIM ayIUT BBICTYNAET KIIFOUYEBBIM
MHCTPYMEHTOM JUAarHOCTMKM M YyIpaBieHHs. Mojenab TO3BOJSAET BBIABIATH CUCTEMHBIE
aucOallaHChl,  BKJIOYas  JAeQUIUT  KOMIETEHIUH,  TEXHOJOTHYECKHE  HECOOTBETCTBUS,
Her(p(EeKTUBHOE paclpe/ielieHue pecypcoB, a TakKe MpoOIeMbl HOPMATUBHOIO PEryJIHpPOBAaHUS U
UX UCIIOJIHEHUSI.

HoBuzna uccrnenoBanus 3akiato4yaeTcs BO BKJIIOUYEHUMH MHCTUTYLIMOHAJIBHOIO M IPAaBOBOTO
(akTOpoB B CHCTEMY YIPABIEHUS pECcypcaMH, YTO IO3BOJISIET YUMTHIBATh BIIMSHHME KayecTBa
HOpPMAaTHUBHOM 0a3bl M 3(h(HEKTUBHOCTHU €€ pealn3aliy Ha pe3yIbTaThbl AeATEIbHOCTH IPEANPUITHSL.
Mogenp BKIIIOYAET MEXaHU3M OOpaTHOM CBsI3M, 00ECHEUYMBAIOLINI HEMPEepBhIBHYIO aJaNTallio U
YCTOHYMBOE Pa3BUTHE.

[Tomy4yenHbsle pe3ynbTaThl (OPMUPYIOT METOJOJOTHYECKYI0 OCHOBY JJIsl TOBBIIICHUS
3G EKTUBHOCTH, CHIKEHHMS DPHUCKOB, YIYUIIEHUS COOJIOACHUS HOPMATUBHBIX TpeOOBaHUU H
o0ecrnieuyeHns: yCTONYMBOrO Pa3BUTHSI IPOMBILUIEHHBIX U CTPOUTENBHBIX IPEITPUSITHIA.

Knrouesvie cnoesa. pecprHLIﬁ ayuT, IMPOMBIIUICHHOC TMPCANPUATUC, CTPOUTCIIbHAA
oTpaciib, ,Z[I/IC6aJIaHC PECYypCOB, HOPMAaTUBHO-IIpaBOBasg 68.38., HUCIIOJTHCHUEC TpeGOBaHI/Iﬁ
I_[I/I(I)pOBI/BaI_II/IH, OIITUMHU3AIIMOHHAsA MOACIIb.
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