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Melnikov Vladislav Vladimirovich  

ī

Abstract. Growing industrial energy consumption, driven by global economic dynamics and the increasing 
complexity of production processes, requires new approaches to energy efficiency and sustainability. Industrial enterprises 
face systemic constraints: outdated infrastructure, inefficient production models, and insufficient integration of digital 
technologies fuel excessive energy consumption, increase carbon emissions, and deplete resources. The construction sector 
acts as a catalyst for industrial modernization and, at the same time, a source of systemic inefficiencies: energy-intensive 
materials and inconsistent standards reduce overall efficiency, but innovations in materials and architectural solutions can 
stimulate sustainable transformation. This study applies factor analysis to quantify the interdependent influence of the 
construction sector on industrial energy efficiency indicators, taking into account economic, technological, and regulatory 
variables. The obtained results demonstrate a nonlinear relationship: an increase in the share of high-efficiency buildings 
reduces total industrial energy consumption, but after threshold values, diminishing returns occur. Regional differences and 
the presence of political incentives significantly modify energy efficiency dynamics, confirming the need for coordinated 
regulatory and investment strategies. The model identifies critical impact points, generates recommendations for the 
implementation of resource-saving technologies, and harmonizes regulatory frameworks, providing a structural foundation 
for sustainable industrial resource management. Its practical value lies in the integration of energy-economics-ecology 
approaches, predictive analytics, and support for strategic decision-making in industry and construction. 

Keywords: Energy efficiency, industrial sustainability, construction sector, resource conservation, factor analysis, 
Industry 4.0, energy intensity, regulatory framework, innovative materials, systems approach, sustainable development. 

ȬəəɚɞɌɢɔɫ. ȼɚɝɞ ɛɜɚɘɧɤɗɑəəɚɏɚ ɩəɑɜɏɚɛɚɞɜɑɍɗɑəɔɫ, ɚɍɟɝɗɚɎɗɑəəɧɕ ɏɗɚɍɌɗɨəɚɕ ɩɖɚəɚɘɔɣɑɝɖɚɕ 
ɐɔəɌɘɔɖɚɕ ɔ ɟɝɗɚɒəɑəɔɑɘ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɞɜɑɍɟɑɞ əɚɎɧɡ ɛɚɐɡɚɐɚɎ ɖ ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ 
ɟɝɞɚɕɣɔɎɚɘɟ ɜɌɓɎɔɞɔɪ. Ȼɜɚɘɧɤɗɑəəɧɑ ɛɜɑɐɛɜɔɫɞɔɫ ɝɞɌɗɖɔɎɌɪɞɝɫ ɝ ɝɔɝɞɑɘəɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ: ɟɝɞɌɜɑɎɤɌɫ 
ɔəɠɜɌɝɞɜɟɖɞɟɜɌ, əɑɩɠɠɑɖɞɔɎəɧɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɑ ɘɚɐɑɗɔ ɔ əɑɐɚɝɞɌɞɚɣəɌɫ ɔəɞɑɏɜɌɢɔɫ ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ 
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ɛɚɐɐɑɜɒɔɎɌɪɞ ɣɜɑɓɘɑɜəɚɑ ɛɚɞɜɑɍɗɑəɔɑ ɩəɑɜɏɔɔ, ɟɝɔɗɔɎɌɪɞ ɟɏɗɑɜɚɐəɧɑ Ɏɧɍɜɚɝɧ ɔ ɔɝɞɚɥɑəɔɑ ɜɑɝɟɜɝɚɎ. 
Ƚɞɜɚɔɞɑɗɨəɧɕ ɝɑɖɞɚɜ ɎɧɝɞɟɛɌɑɞ ɖɌɖ ɖɌɞɌɗɔɓɌɞɚɜ ɘɚɐɑɜəɔɓɌɢɔɔ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɚɐəɚɎɜɑɘɑəəɚ ɔɝɞɚɣəɔɖ 
ɝɔɝɞɑɘəɚɕ əɑɩɠɠɑɖɞɔɎəɚɝɞɔ: ɩəɑɜɏɚɓɌɞɜɌɞəɧɑ ɘɌɞɑɜɔɌɗɧ ɔ əɑɝɚɏɗɌɝɚɎɌəəɧɑ ɝɞɌəɐɌɜɞɧ ɝəɔɒɌɪɞ ɚɍɥɟɪ 
ɩɠɠɑɖɞɔɎəɚɝɞɨ, əɚ ɔəəɚɎɌɢɔɔ Ɏ ɘɌɞɑɜɔɌɗɌɡ ɔ Ɍɜɡɔɞɑɖɞɟɜəɧɑ ɜɑɤɑəɔɫ ɝɛɚɝɚɍəɧ ɝɞɔɘɟɗɔɜɚɎɌɞɨ ɟɝɞɚɕɣɔɎɧɑ 
ɛɜɑɚɍɜɌɓɚɎɌəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɔɘɑəɫɑɞ ɠɌɖɞɚɜəɧɕ ɌəɌɗɔɓ ɐɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɎɓɌɔɘɚɓɌɎɔɝɔɘɚɏɚ Ɏɗɔɫəɔɫ 
ɝɞɜɚɔɞɑɗɨəɚɏɚ ɝɑɖɞɚɜɌ əɌ ɛɚɖɌɓɌɞɑɗɔ ɛɜɚɘɧɤɗɑəəɚɕ ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɔ, ɟɣɔɞɧɎɌɫ ɩɖɚəɚɘɔɣɑɝɖɔɑ, 
ɞɑɡəɚɗɚɏɔɣɑɝɖɔɑ ɔ əɚɜɘɌɞɔɎəɧɑ ɛɑɜɑɘɑəəɧɑ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɐɑɘɚəɝɞɜɔɜɟɪɞ əɑɗɔəɑɕəɟɪ ɓɌɎɔɝɔɘɚɝɞɨ: 
ɟɎɑɗɔɣɑəɔɑ ɐɚɗɔ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɡ ɝɞɜɚɔɞɑɗɨəɧɡ ɚɍɦɑɖɞɚɎ ɝəɔɒɌɑɞ ɝɚɎɚɖɟɛəɚɑ ɩəɑɜɏɚɛɚɞɜɑɍɗɑəɔɑ 
ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɚɐəɌɖɚ ɛɚɝɗɑ ɛɚɜɚɏɚɎɧɡ ɓəɌɣɑəɔɕ əɌɝɞɟɛɌɑɞ ɩɠɠɑɖɞ ɟɍɧɎɌɪɥɑɕ ɚɞɐɌɣɔ. ȼɑɏɔɚəɌɗɨəɧɑ ɜɌɓɗɔɣɔɫ 
ɔ əɌɗɔɣɔɑ ɛɚɗɔɞɔɣɑɝɖɔɡ ɝɞɔɘɟɗɚɎ ɝɟɥɑɝɞɎɑəəɚ ɘɚɐɔɠɔɢɔɜɟɪɞ ɐɔəɌɘɔɖɟ ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɔ, ɛɚɐɞɎɑɜɒɐɌɫ 
əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɚɏɗɌɝɚɎɌəəɧɡ ɝɞɜɌɞɑɏɔɕ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɔ ɔəɎɑɝɞɔɢɔɕ. ȸɚɐɑɗɨ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɖɜɔɞɔɣɑɝɖɔɑ 
ɞɚɣɖɔ ɎɚɓɐɑɕɝɞɎɔɫ, ɠɚɜɘɔɜɚɎɌɞɨ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ Ɏəɑɐɜɑəɔɪ ɜɑɝɟɜɝɚɝɍɑɜɑɏɌɪɥɔɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɏɌɜɘɚəɔɓɌɢɔɔ 
əɚɜɘɌɞɔɎəɚɕ ɍɌɓɧ, ɚɍɑɝɛɑɣɔɎɌɫ ɝɞɜɟɖɞɟɜəɟɪ ɚɝəɚɎɟ ɐɗɫ ɟɝɞɚɕɣɔɎɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɛɜɚɘɧɤɗɑəəɧɘɔ ɜɑɝɟɜɝɌɘɔ. 
ȻɜɌɖɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɔəɞɑɏɜɌɢɔɔ ɛɚɐɡɚɐɚɎ çɩəɑɜɏɔɫ-ɩɖɚəɚɘɔɖɌ-ɩɖɚɗɚɏɔɫè, ɛɜɚɏəɚɓəɚɕ ɌəɌɗɔɞɔɖɑ 
ɔ ɛɚɐɐɑɜɒɖɑ ɛɜɔəɫɞɔɫ ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɝɞɜɚɔɞɑɗɨɝɞɎɑ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɉəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɨ, ɛɜɚɘɧɤɗɑəəɌɫ ɟɝɞɚɕɣɔɎɚɝɞɨ, ɝɞɜɚɔɞɑɗɨəɧɕ ɝɑɖɞɚɜ, 
ɜɑɝɟɜɝɚɝɍɑɜɑɒɑəɔɑ, ɠɌɖɞɚɜəɧɕ ɌəɌɗɔɓ, ɔəɐɟɝɞɜɔɫ 4.0, ɩəɑɜɏɚɑɘɖɚɝɞɨ, əɚɜɘɌɞɔɎəɚɑ ɜɑɏɟɗɔɜɚɎɌəɔɑ, ɔəəɚɎɌɢɔɚəəɧɑ 
ɘɌɞɑɜɔɌɗɧ, ɝɔɝɞɑɘəɧɕ ɛɚɐɡɚɐ, ɟɝɞɚɕɣɔɎɚɑ ɜɌɓɎɔɞɔɑ. 
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Stukalov Vasily Viktorovich

Balashova Elena Sergeevna

Abstract. This article explores the theoretical and methodological foundations of managing the digital 
transformation of industrial enterprises in the context of economic change. Digitalization is emphasized as a crucial driver 
for enhancing production efficiency, achieving technological independence, and strengthening competitiveness in the global 
market. The study highlights the key challenges faced by enterprises in the process of implementing digital solutions, such as 
the lack of skilled specialists, significant costs and complexity of technological integration, and insufficient levels of digital 
maturity. It introduces the concept of digital management, which relies on intelligent technologies, digital platforms, and 
innovative business models. The paper outlines priority areas and management tools for digital transformation, including 
assessment of the current state of digitalization, development of strategic roadmaps, creation of digital ecosystems, fostering 
a digital culture, and building trust in enterprise activities. The conclusion underscores that effective digital transformation 
management is essential for ensuring sustainable development, boosting productivity, and improving overall quality of life. 

Keywords: digital transformation, industrial enterprise, digital management, innovation, digital ecosystem, 
competitiveness, technological independence, change management. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɞɑɚɜɑɞɔɣɑɝɖɔɑ ɔ ɘɑɞɚɐɚɗɚɏɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɟɛɜɌɎɗɑəɔɫ ɢɔɠɜɚɎɚɕ 
ɞɜɌəɝɠɚɜɘɌɢɔɑɕ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ Ɏ ɟɝɗɚɎɔɫɡ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ. ȺɍɚɝəɚɎɧɎɌɑɞɝɫ 
ɌɖɞɟɌɗɨəɚɝɞɨ ɢɔɠɜɚɎɔɓɌɢɔɔ ɖɌɖ ɖɗɪɣɑɎɚɏɚ ɠɌɖɞɚɜɌ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɝɔɝɞɑɘ, 
ɚɍɑɝɛɑɣɑəɔɫ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɕ əɑɓɌɎɔɝɔɘɚɝɞɔ ɔ ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ əɌ ɏɗɚɍɌɗɨəɚɘ ɜɧəɖɑ. ȼɌɝɖɜɧɎɌɪɞɝɫ 
ɚɝəɚɎəɧɑ ɛɜɚɍɗɑɘɧ Ɏəɑɐɜɑəɔɫ ɢɔɠɜɚɎɧɡ ɜɑɤɑəɔɕ ð ɐɑɠɔɢɔɞ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɡ ɖɌɐɜɚɎ, ɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ ɔ 
ɝɗɚɒəɚɝɞɨ ɔəɞɑɏɜɌɢɔɔ ɞɑɡəɚɗɚɏɔɕ, əɑɐɚɝɞɌɞɚɣəɌɫ ɢɔɠɜɚɎɌɫ ɓɜɑɗɚɝɞɨ ɛɜɑɐɛɜɔɫɞɔɕ. ȻɜɑɐɝɞɌɎɗɑəɌ ɖɚəɢɑɛɢɔɫ 
ɢɔɠɜɚɎɚɏɚ ɟɛɜɌɎɗɑəɔɫ, ɚɝəɚɎɌəəɌɫ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔəɞɑɗɗɑɖɞɟɌɗɨəɧɡ ɞɑɡəɚɗɚɏɔɕ, ɢɔɠɜɚɎɧɡ ɛɗɌɞɠɚɜɘ ɔ 
ɔəəɚɎɌɢɔɚəəɧɡ ɍɔɓəɑɝ-ɘɚɐɑɗɑɕ. Ⱥɛɜɑɐɑɗɑəɧ ɛɜɔɚɜɔɞɑɞəɧɑ əɌɛɜɌɎɗɑəɔɫ ɔ ɔəɝɞɜɟɘɑəɞɧ ɟɛɜɌɎɗɑəɔɫ ɢɔɠɜɚɎɚɕ 
ɞɜɌəɝɠɚɜɘɌɢɔɑɕ: ɐɔɌɏəɚɝɞɔɖɌ ɞɑɖɟɥɑɏɚ ɟɜɚɎəɫ ɢɔɠɜɚɎɔɓɌɢɔɔ, ɜɌɓɜɌɍɚɞɖɌ ɐɚɜɚɒəɧɡ ɖɌɜɞ, Ɏəɑɐɜɑəɔɑ ɢɔɠɜɚɎɧɡ 
ɩɖɚɝɔɝɞɑɘ, ɠɚɜɘɔɜɚɎɌəɔɑ ɢɔɠɜɚɎɚɕ ɖɟɗɨɞɟɜɧ ɔ ɚɍɑɝɛɑɣɑəɔɑ ɐɚɎɑɜɔɫ ɖ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɜɑɐɛɜɔɫɞɔɫ. ȽɐɑɗɌə ɎɧɎɚɐ ɚ 
ɞɚɘ, ɣɞɚ ɩɠɠɑɖɞɔɎəɚɑ ɟɛɜɌɎɗɑəɔɑ ɢɔɠɜɚɎɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɑɕ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ ɟɝɞɚɕɣɔɎɚɏɚ 
ɜɌɓɎɔɞɔɫ, ɜɚɝɞɌ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɔ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɢɔɠɜɚɎɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ, ɛɜɚɘɧɤɗɑəəɚɑ ɛɜɑɐɛɜɔɫɞɔɑ, ɢɔɠɜɚɎɚɑ ɟɛɜɌɎɗɑəɔɑ, 
ɔəəɚɎɌɢɔɔ, ɢɔɠɜɚɎɌɫ ɩɖɚɝɔɝɞɑɘɌ, ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɨ, ɞɑɡəɚɗɚɏɔɣɑɝɖɌɫ əɑɓɌɎɔɝɔɘɚɝɞɨ, ɟɛɜɌɎɗɑəɔɑ 
ɔɓɘɑəɑəɔɫɘɔ.  
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