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SYSTEM-INTEGRATED APPROACH TO ORGANIZATIONAL
AND TECHNOLOGICAL SOLUTIONS FOR ENERGY EFFICIENCY
IN CONSTRUCTION

Purpose of the research is to develop and substantiate the theoretical and methodological foundations of a sys-
tem-integrated approach to the formation of organizational and technological solutions for ensuring energy efficien-
cy in construction. Special attention is paid to taking into account the interconnections between technological pro-
cesses, organizational management mechanisms, economic factors, and modern energy conservation requirements.
Achieving the stated purpose involves identifying the key principles for integrating energy-efficient solutions into
all stages of the life cycle of a construction object, from design to operation. Methodology is based on the applica-
tion of systemic and comprehensive approaches, which make it possible to consider the construction process as an
integral multi-criteria system. The methods of system analysis, comparative evaluation, structural and functional
modeling, generalization of scientific research, as well as elements of economic and mathematical analysis were
used. The methodological basis consists of the principles of energy-efficient, resource-saving, and environmentally
oriented construction, which ensure the possibility of evaluating the effectiveness of implementing innovative tech-
nologies and organizational solutions. Findings consist in identifying a system of factors that influence the effec-
tiveness of organizational and technological solutions in the field of energy conservation, in particular technical,
managerial, economic, and environmental factors. An integrated model for the formation of such solutions has been
substantiated, which takes into account the interdependence of planning, organization, and control processes of en-
ergy consumption. Recommendations have been developed for optimizing the use of energy resources, improving
the management of construction processes, and increasing the efficiency of applying modern technologies. Origi-
nality lies in the formation of a system-integrated approach to combining organizational, technological, and energy
parameters within a single model of managerial decision-making. The proposed approach makes it possible to take
into account the mutual influence of various factors on the energy efficiency of construction and ensures a more
substantiated selection of technologies and methods of work organization. Practical value of the obtained results
lies in the possibility of their use during the design, planning, and management of construction processes. The pro-
posed provisions contribute to reducing energy consumption, optimizing resource provision, decreasing operational
costs, and increasing the overall economic and environmental efficiency of construction activities.

Keywords: system-integrated approach; energy efficiency; construction; organizational and technological solu-
tions; energy conservation; resource efficiency; management of construction processes; building life cycle, innova-
tive construction technologies

Introduction trends in sustainable construction are focused on
the implementation of “green” technologies that
reduce energy consumption and greenhouse gas
emissions (Fuchs, Therkelsen, Miller, Siciliano, &
Sheaffer, 2023; Zhang, Yang, Wu, et al., 2025;
Das, 2025). In particular, the use of renewable en-
ergy sources, “smart” building management sys-
tems, energy-efficient materials, and passive solu-
tions (such as improved insulation, sun protection,
and so on) is becoming increasingly widespread —
all of which ensure the reduction of fossil fuel con-
sumption and economic returns.

However, achieving the goals of the Paris
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The construction sector is one of the largest
global consumers of energy and sources of carbon
dioxide emissions. In 2020, buildings and con-
struction accounted for approximately thirty-six
percent of total final energy consumption and thir-
ty-seven percent of energy-related carbon dioxide
emissions (Dasovi¢, & Klansek, 2022; Zajemska,
Wojtyto, Michalik, & Berski, 2025). This under-
scores the critical importance of energy-efficient
solutions in construction within the context of the
global fight against climate change. Contemporary
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Agreement and the European Green Deal requires
system-integrated approaches that cover the entire
life cycle of buildings, combining organizational
strategies and modern technologies. Currently, the
industry is undergoing a digital transformation of a
revolutionary nature — technological innovations
enhance the quality and speed of construction
while simultaneously ensuring energy efficiency,
safety, and comfort (Cao, Kamaruzzaman, & Aziz,
2022).

Below is an overview of the latest research
from 2020 to 2025 on the implementation of a sys-
tem-integrated organizational and technological
model of energy-efficient construction, with a fo-
cus on digitalization, information modeling, energy
management, resource optimization, and artificial
intelligence in construction technologies (Yang,
Chen, Liu, & Zhang, 2025).

Purpose

The purpose of the research is the development,
theoretical substantiation, and practical formation
of a system-integrated approach to the creation and
selection of organizational and technological solu-
tions for ensuring energy efficiency in construc-
tion. This approach is aimed at the comprehensive
coordination of technical, organizational, econom-
ic, managerial, and resource factors at all stages of
the life cycle of construction objects — from design
to operation — with the goal of minimizing energy
consumption, optimizing costs, improving the
quality of construction production, and promoting
the sustainable development of the industry.

Methodology

The essence of integrated approaches to re-
source optimization in construction lies in the
comprehensive consideration of the construction
process as a single interconnected system in which
technical, organizational, economic, and energy
aspects are coordinated (Castrillon-Mendoza, R.,
Rey-Hernandez, Castrillon-Mendoza, L., & Rey-
Martinez, 2024). This approach implies not making
decisions in isolation, but forming them with con-
sideration of the mutual influence of all elements
of construction activity — from design and planning
to execution of works and subsequent operation of
the facility.

Integration means the coordination of actions of
all construction participants, the combination of
modern technologies, management methods, digi-

tal tools, and engineering solutions. It ensures the
alignment of goals regarding quality, timelines,
cost, and energy efficiency. In practical terms, this
manifests in the application of comprehensive
planning, information modeling, resource man-
agement systems, and the use of innovative materi-
als and technologies.

Resource optimization in construction is a key
element of the integrated approach and involves
the rational use of material, energy, labor, and fi-
nancial resources. Its goal is to minimize costs
while simultaneously ensuring high quality and
reliability of construction output. This is achieved
through the selection of efficient technological
processes, reduction of material losses, lowering
energy consumption, optimal allocation of labor
resources, and implementation of energy-saving
solutions  (Castrillon-Mendoza, R.,  Rey-
Hernandez, Castrillon-Mendoza, L., & Rey-
Martinez, 2024; Ogundiran, Asadi, & Gameiro da
Silva, 2024; Sghiri, Gallab, Merzouk, & Assoul,
2025).

Integrated approaches are particularly im-
portant in the context of modern sustainable devel-
opment requirements, as they allow for the consid-
eration of environmental constraints, reduction of
the negative impact of construction on the envi-
ronment, and enhancement of the long-term opera-
tional efficiency of buildings. Thus, their essence
lies in the creation of a holistic system for manag-
ing construction processes aimed at achieving
maximum resource and energy efficiency.

Modern energy-efficient construction requires
the comprehensive combination of organizational
project management methods with digital tools and
engineering innovations. One such integration is
Lean Construction (LC). Research shows that the
Lean paradigm, which focuses on waste minimiza-
tion and continuous process improvement, allows
for a sharp increase in productivity and a reduction
in resource wastage in construction (Ogundiran,
Asadi, & Gameiro da Silva, 2024; Sghiri, Gallab,
Merzouk, & Assoul, 2025).

The integrated LC approach encompasses: in-
formation integration — unified digital data elimi-
nates information gaps between project stages;
supply chain management — transparent planning
of materials and logistics based on digitalization
reduces excess inventory and downtime. This ap-
proach allows for maximizing customer value
while minimizing resource costs, eliminating un-
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productive operations and delays. However, there
are obstacles: research highlights the fragmented
implementation of LC (often limited to either the
design stage or the construction site) and the lack
of unified data standards, which complicates full
integration across all stages (Palomar-Torres, Rey-
Hernandez, J. M., Rey-Hernandez, A., & Rey-
Martinez, 2024; Sghiri, Gallab, Merzouk, & As-
soul, 2025).

Another important aspect is the optimization of
energy efficiency at the stage of construction pro-
duction. Traditionally, construction planning fo-
cused on timelines and budgets, but today re-
searchers add a third goal — energy consumption
and emissions during the construction process it-
self. A 2022 review showed that the application of
optimization algorithms (genetic algorithms, parti-
cle swarm optimization, and others) in the prepara-
tion of construction schedules allows for minimiz-
ing the energy consumption of construction
equipment and processes without compromising
deadlines. In particular, multi-criteria optimization
methods make it possible to find a compromise
between cost, duration, and energy consumption of
a project, which aligns with the concept of the
three dimensions of sustainability (economic, envi-
ronmental, and social) (Fuchs, Therkelsen, Miller,
Siciliano, & Sheaffer, 2023; Das, 2025).

These approaches are only beginning to be im-
plemented: the review by Dasovi¢ & Klansek
(2022) noted that mathematical methods for opti-
mizing construction schedules with consideration
of energy efficiency are still insufficiently devel-
oped and represent a promising direction for fur-
ther research. In practice, heuristic algorithms and
simulation modeling are more often used to solve
complex construction planning problems in order
to reduce energy consumption and emissions on
construction sites. Therefore, the integration of
optimization tools into construction planning is
another element of the system-integrated model
that ensures the rational use of resources.

The review also highlights other modern ener-
gy-saving technologies that are considered in the
formation of a system-integrated model. First,
these include highly efficient building envelope
structures. New insulation materials are being de-
veloped (for example, aerogels, vacuum insulation,
phase-change materials), which allow for reducing
heat losses in buildings without increasing their
mass. By combining these materials with tradition-

al ones, designers achieve nearly zero-energy
building standards (nZEB/ZEB), where a building
produces as much energy annually as it consumes
(Sghiri, Gallab, Merzouk, & Assoul, 2025).

Second, attention is given to the carbon foot-
print of materials. While operational energy con-
sumption in modern “green” buildings is signifi-
cantly reduced due to renewable energy sources
(for example, up to ninety-five percent of heating
energy can come from renewables), the share of
emissions embedded in materials becomes domi-
nant. For instance, a study of a LEED-certified
nZEB showed that up to sixty-nine percent of total
carbon dioxide emissions over the life cycle is at-
tributable to construction materials and structures,
and this share may increase in the future. This
highlights a research gap: strategies for material
reuse, recycling, and the use of low-carbon materi-
als (wood, composites, secondary raw materials)
must be more actively implemented to reduce
emissions that are independent of operational ener-
gy efficiency (Sghiri, Gallab, Merzouk, & Assoul,
2025).

Third, the concept of a building Digital Twin,
mentioned above, is being further developed to
model complex structures and engineering net-
works in real time (Palomar-Torres, Rey-
Hernandez, J. M., Rey-Hernandez, A., & Rey-
Martinez, 2024).

Modern construction projects are characterized
by high organizational complexity, a diversity of
technological solutions, multi-factorial material
choices, and a large number of parameters affect-
ing cost, energy consumption, and structural relia-
bility. In this context, a model was developed
based on system-integrated approaches that com-
bine data, algorithms, engineering calculations, and
optimization methods.

The model combines analytical approaches to
cost formation, energy balances, reliability assess-
ment methods, and thermal engineering calcula-
tions, as well as a module for automated compari-
son of alternatives. Therefore, its implementation
requires a detailed analysis of behavior in a real
environment and verification of its ability to adapt
to specific conditions.

Special attention is given to the module respon-
sible for the core computational processes of the
system-integrated model. This module includes
formulas, analytical expressions, and results that
ensure transparency of modeling and the possibil-
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ity of verifying each stage. The convenient simul-
taneous presentation of formulas and their calcu-
lated values allows the engineer to monitor the cor-
rectness of the model’s operation and to detect in-
accuracies in the input data.

The practical application of the model on a ma-
jor renovation project is further highlighted. A
complete technical description of the building is
provided, including the features of facade systems,
roofing structures, the variety of materials, and
technological solutions. The facility has a high lev-
el of structural complexity and a large number of
technological options, making it ideal for testing
the system-integrated approach.

A separate section is dedicated to the ‘“New
Technology” form, which defines structural layers,
materials, and parameters that affect the final tech-
nical and economic indicators. This module forms
the basis of the system-integrated technological
description, which is subsequently used in calcula-
tions of cost, energy consumption, reliability, and
thermal resistance.

Findings

An important component is the operation of the
automatic technology selection module, which uses
a multi-criteria evaluation considering the weights
of cost, energy consumption, and reliability (Fig-
ures 1-2). As a result, a matrix of optimal solutions
is generated, and the best and worst alternatives are
compared.

The three-dimensional visualization of C, E, R
integrates all criteria within a single space and al-
lows for the intuitive identification of the feasible
solution region and the position of the optimal con-
figuration. Unlike conventional technology selec-
tion methods, where only cost or only duration is
considered, here the full life cycle of the technolo-
gy is taken into account:

e C — costs of materials, resources, and la-
bor;

e E — energy consumption incurred by the
technology during execution;

e R — reliability, which affects failure risks
and longevity.

The location of the selected solution in the 3D
space confirms that optimization is carried out not
based on a single indicator, but according to the
integral balance of cost, energy consumption, and
reliability.

In the context of the completed work, this win-
dow serves as the final means of validation and
explanation of the results of mathematical model-
ing: it demonstrates that the developed model in-
deed generates a set of alternatives, correctly ap-
plies the system of constraints (distinguishing fea-
sible from infeasible solutions), and ensures a sub-
stantiated choice of the optimal configuration
according to the objective function. In fact, these
graphs confirm that the conducted optimization is
not merely declarative: it is reflected in the real
space of trade-offs between cost, energy consump-
tion, and reliability, and the selected solution is
mathematically justified and engineering feasible
as a result of the performed optimization proce-
dure.

The system achieves high efficiency due to:

1. Comprehensive consideration of three crite-
ria. The simultaneous consideration of all three
indicators ensures that the choice is economically,
technically, and energetically optimized.

2. Normalization of indicators (bringing to a
common scale). Since cost is measured in UAH,
energy in kilowatt-hours, and reliability as a prob-
ability, they cannot be compared directly. After

normalization, all criteria Wg, Wg, Wy are con-

verted to a range of O ... 1, where O represents the
best value. This allows for: 1) correct ranking of
technologies; 2) avoiding distortions caused by
different units of measurement; 3) ensuring math-
ematical fairness in comparisons.

3. User-defined weight coefficients.

This allows the model to be adjusted according
to the objectives of a specific project:

e if saving money is a priority —
WeightCost is increased;

e if energy efficiency is
WeightEnergy is increased;

e if durability is critical — WeightReliability
is increased.

In other words, the model adapts to the real
context, which is what provides its effectiveness.

4. Elimination of inefficient technologies.

The system automatically excludes technolo-
gies that: 1) have excessively low reliability; 2)
exceed deadlines; 3) violate global constraints.

This improves the quality and safety of the se-
lected solution.

important —
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Figure 1. Software Tool for Calculating the System-Integrated Model
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Figure 2. The visualization of the results of mathematical calculations is designed
for the graphical comparison of different project alternatives according to key criteria

5. Comparison not only with the best but also
with the worst technology. This allows:
engineers to see the amount of savings
achieved;
visually demonstrate the benefits of opti-
mization;
understand how risky or costly an alterna-
tive choice would have been.

The model uses a multi-criteria objective func-
tion:

Etot - Emin Ctot - Cmin
Emax _ Emin Wc cmax _
InR,; — InR™"

~ WRin Rmax — | gmin

min(Score) = wg

Cmin

where Score is the integral assessment is de-

fined as the weighted sum of normalized indica-
tors, taking into account the weighting coefficients
We, Wg, and Wy set by the user. It is considered for
each technology; the lower the S, the better the
technology; w¢, wg, wg— weight coefficients (O ...

1); Eporm — normalized value for the energy Con-

sumption of the technology; Rnsm — normalized

value for the reliability of the technology.
The values are normalized within a single study
among all other technologies as follows:

Crorm = (€ — Cmin)(Cmax — Cmin):

where Cp,orm — NOrmalized value for the Cost of
the technology; C — total cost of the given technol-
ogy; Cmax — Maximum cost among all technolo-
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gies;
gies.

Similarly, values for Energy Consumption and
Reliability parameters are normalized.

Essence: This is a formula that transforms three
different criteria into a single integrated indicator —
Scores SO that the system can automatically compare
technologies with each other.

How the objective function works:

=  Minimization of C,m — reduces costs;

Cmin — Minimum cost among all technolo-

=  Minimization of E,,m — reduces energy
consumption;
= Maximization of Rym (through the “—”

sign) — increases reliability.

The smallest Sqqre = the best technology.

This function ensures:

e balanced decisions (no criterion dominates
without the specified weights);

e universality for any type of work;

o mathematical stability even with highly
varying criterion values;

o the ability to automatically select technol-
ogies without engineer intervention;

e a consistent approach for different tasks
within the project.

The objective function is the heart of the sys-
tem — it ensures optimization across the entire pro-
ject, not just in individual parts (Table 1).

Table 1
Values for all tasks
— — é
8|82 E Coefficient
EgQ| EQ C, UAH ’ I
2513 % kWh reliability, R
1 262864,0 1030,4 0,9390
1 2 351328,0 894,4 0,8956
3 218908,0 13424 0,9302
1 92759,00 676,0 0,9716
2 2 133518,0 694 0,9547
3 76689,00 1013,2 0,9698
1 554277,0 2154.6 0,9332
3 2 807210,25 1979,8 0,9073
3 443614,85 1774,6 0,9108

After this, the algorithm ranks the technologies
for each task according to the Score, and calculates

the total project cost, the total cost per kilowatt,
and takes the minimum reliability coefficient from
all tasks to form the project values.

For all possible combinations — for example,
(Task 1 Tech 1, Task 2 Tech 1, Task 3 Tech 1) or
(Task 1 Tech 2, Task 2 Tech 1, Task 3 Tech 1),
and so on — we generate graphs.

Global constraints are applied to each individu-
al task: maximum cost, maximum energy con-
sumption, and maximum reliability. On the graph,
these indicate whether a particular combination of
tasks with technologies is feasible or not.

The reliability values vary because the mini-
mum reliability across all tasks is taken and used to
measure the overall value.

The effectiveness of the analytical model is
achieved through multi-criteria analysis of each
technology, normalization of indicators, automatic
consideration of weight coefficients, and the elimi-
nation of infeasible solutions. The Sgy. Objective
function integrates three criteria — cost, energy, and
reliability — and allows the selection of the optimal
technology, minimizing expenses and energy con-
sumption while simultaneously maximizing relia-
bility.

The conducted analysis demonstrated that the
model not only calculates the indicators but also
generates full project analytics, including:

o total cost of technologies (materials, re-
sources, overhead, waste);

e energy consumption (process
standby energy, energy of mechanisms);

o reliability of structures considering the
failure rates of materials;

o thermal resistance of enclosing structures;

e normalized criterion values for compari-
son;

o the integral Score indicator for each tech-
nology;

o cumulative indicators for the entire project.

In addition to computational functions, an im-
portant component is the visualization of results,
which allows project alternatives to be presented in
the coordinates “cost—energy-reliability”. The user
can see the entire set of possible solutions, includ-
ing infeasible options, enabling quick elimination
of non-viable approaches and focus on those that
meet the requirements.

energy,

As a result of the analysis, the following key
advantages of the model can be highlighted:
1. Comprehensiveness and system integration —
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the model combines technical, economic, energy,
thermal, and reliability characteristics within a sin-
gle structure. This allows for a comprehensive
analysis of technologies and construction solutions.

2. Modularity and flexibility — the user can cre-
ate an unlimited number of tasks, technologies,
materials, resources, and scenarios. The model
adapts to any project — from small-scale repairs to
large construction projects.

3. Support for multi-criteria optimization — the
ability to set weight coefficients allows changing
project priorities and adapting technology selection
to the client’s needs.

4. High calculation accuracy — due to detailed
parameters of materials and technologies, the mod-
el ensures precision in the calculation of cost, en-
ergy, reliability, and thermal performance indica-
tors.

5. Transparency of algorithms — displaying
formulas and their results in real time allows veri-
fication of the correctness of each calculation.

6. Speed of decision-making — automatic selec-
tion of the optimal technology reduces the engi-
neer’s workload and improves the quality of man-
agement decisions.

7. Elimination of the human factor — the model
is based on algorithms that remove subjectivity
from technology selection by the engineer.

8. Clear graphical analytics — graphs allow
evaluation of the entire set of alternatives and
quickly identify the most efficient options.

9. Adaptability to changes — in case of changes
in material costs, resource availability, or dead-
lines, the system instantly updates all calculations.

10. Applicability to real projects — testing on an
actual site confirmed the model’s operability and
practical effectiveness.

In summary, the developed system-integrated
organizational and technological model is a mod-
ern, effective, and practically significant tool capa-
ble of significantly improving the management of
construction projects. It provides comprehensive
analysis of solutions, accelerates the adoption of
optimal technological strategies, and enhances the
accuracy of forecasting and structural reliability.

Originality and practical value

Originality lies in the formation of a system-
integrated approach to combining organizational,
technological, and energy parameters within a sin-
gle model of managerial decision-making. The

proposed approach makes it possible to take into
account the mutual influence of various factors on
the energy efficiency of construction and ensures a
more substantiated selection of technologies and
methods of work organization.

Practical value of the obtained results lies in the
possibility of their use during the design, planning,
and management of construction processes. The
proposed provisions contribute to reducing energy
consumption, optimizing resource provision, de-
creasing operational costs, and increasing the over-
all economic and environmental efficiency of con-
struction activities.

Conclusions

The conducted literature analysis demonstrates
that ensuring energy efficiency in construction is
no longer limited to individual technical solutions
— it is a multifaceted task requiring a system-
integrated approach. Such an approach combines
organizational innovations with advanced technol-
ogies while taking into account modern energy-
saving materials and equipment.

A review of current research from 20202025
showed that:

1. The construction sector is under pressure
from decarbonization goals, which stimulates the
development of new energy management methods
at both project and organizational levels;

2. Digital tools have significantly expanded the
possibilities for optimizing energy consumption
during both building design and construction and
operation;

3. Integrating these tools into unified models
represents the next step in the industry’s evolution,
already demonstrating promising results in terms
of increased productivity, cost reduction, and de-
creased environmental impact.

At the same time, knowledge gaps and direc-
tions for further research have been identified:
standardized approaches for data and model com-
patibility are needed, more empirical evidence of
the effectiveness of integrated systems in real pro-
jects is required, cybersecurity issues must be ad-
dressed, and methodologies for assessing the eco-
nomic feasibility of digital innovations need to be
developed.

The novelty of recent research lies in forming a
holistic vision of energy-efficient construction as a
socio-technical-economic system, where manage-
ment decisions are supported by accurate data and
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analytics, technologies are interconnected and mu-
tually reinforcing, and the ultimate goal — sustaina-
ble development — is achieved through a balance of
energy, environmental, and economic efficiency.
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CI/ICTEMHO—IHTUEFPOBAHI/Iﬁ HIAXT
0 OPTAHIBAHIMHO-TEXHOJIOTTYHUX PIIHIEHDb
EHEPITOE®EKTUBHOCTI B BY AIBHUIITBI

Merta [IOCHi/KCHHS TIONATAae y pO3pOoOJeHHI Ta OOTPYHTYBaHHI TEOPETHKO-METOAMYHUX 3acaj]] CHUCTEMHO-

IHTETPOBAHOTO MiAXO0IY 10 (GOPMyBaHHS OpraHi3aliifHO-TEXHOJIOTIYHHX PIlIeHb 3a0e3MeYeHHs] eHeproeeKTHBHOC-
Ti B OyniBHUNTBI. OcoOnMBa yBara MPUAIISETHECS BPaxXyBaHHIO B3a€MO3B’SI3KiB MK TEXHOJOTIYHHMHU IPOIECaMH,
OpraHi3allifHIMHA MEXaHi3MaMH YIPaBIiHHA, €KOHOMIYHHMH YHHHUKAMH Ta Cy4aCHHMH BHMOTaMH eHepro3bepe-
*KeHHs. JloCSITHeHHS MOCTaBIeHOT MEeTH Iepefdadae BU3HAUCHHS KIIFOYOBUX MTPUHIUIIB iHTErpallii eHeproeeKTHB-
HUX pIllIeHb y BCI €TanM )KHUTTEBOTO LUKITY OyiBEIbHOT0 00’ €KTa — BiJl IPOEKTYBaHHS /10 eKcIuTyartanii. Meroauka
JOCIIDKEHHST 0a3yeThCsl Ha 3aCTOCYBaHHI CHCTEMHOTO Ta KOMIUIEKCHOTO MiAXOIB, IO J03BOJSIOTH PO3MIISAATH
OyniBeJIbHUI NpOLEC SIK IUTICHY OaraToKpuTepialbHy cUCTeMy. BUKOpHCTaHO METOIM CHCTEMHOT'O aHali3y, IOpiB-
HSUIBHOT OLIHKH, CTPYKTYPHO-(YHKI[IOHaJbHOTO MOJENIOBAHHS, y3arajJbHEHHS HAayKOBUX JIOCHIDKEHb, a TaKOX
€JIEMEHTH €KOHOMIKO-MaTeMaTHYHOTO aHajii3y. MeTOIMYHy OCHOBY CTaHOBJISITH NPUHLMUIM €HEProeeKTUBHOTO,
pecypco30epirarouoro Ta €KOJOTiYHO OPIEHTOBAHOTO OYMIBHHIITBA, MO 3a0€3MEYyIOTh MOKIIHMBICTH OLIHIOBAHHS
e(eKTHUBHOCTI BNPOBAPKEHHS 1HHOBAIMHUX TEXHOJOTiM Ta opraHizaliifHUX pimeHs. Pe3yabTaTm mOCIiIHKEHHS
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MOJIATAIOTh Y BH3HAYEHHI CHCTEMU YMHHUKIB, IO BIIMBAIOTh Ha €(EKTHBHICTH OpraHi3aliiHO-TEXHOJIOTIYHUX Pi-
1eHb y cepi eHeprozoepexeHHs, 30KpeMa TeXHIYHHUX, YIPaBIiHCHKUX, EKOHOMIYHUX Ta €KOJoriyHuX. OOrpyHTO-
BaHO IHTETPOBaHY MoAeTbh (OPMyBaHHS TAKWX PIlICHB, SKa BPAaXOBYE B3a€EMO3AJEKHICTH MPOIECIB IUIaHYBaHHS,
oprasizamii Ta KOHTPOJIO €HEProCIoXKUBaHHA. Po3po0iieHo peKoMeHmalii Mo 0 ONTUMI3allil BUKOPUCTAHHSI €HEep-
TOpecypcCiB, yIOCKOHAJICHHS YIpPaBIiHHA OyNiBETHHUMH IPOIECaMU Ta MiJABHUIICHHS ¢()EeKTUBHOCTI 3aCTOCYBaHHS
cydacHHX TexHoJorii. HaykoBa HOBU3HA momArae y popMyBaHHI CHCTEMHO-IHTETPOBAHOTO MiAXOAY 0 MOEIHAH-
HS OpTaHi3amiifHUX, TEXHOJOTIYHUX Ta CHEPTeTHIHHUX MapaMeTpiB Y €IUHIA MOZIEIi MPUHHATTS YIPaBIiHCBKAX Pi-
LIeHb. 3anpONOHOBAaHMH MI/IX1J JO3BOJISIE BPaXOBYBAaTH B3aEMHUH BIUIMB Pi3HUX (DAKTOPIiB Ha eHeproeeKTHBHICTH
OyniBHHLTBa Ta 3a0e3medye OB OOIPYHTOBAHMK BMOIp TeXHOJIOTIH 1 MeroniB opranizamii poGit. IlpakTnune
3HAYeHHsI OTPUMAHMX PE3YJIbTATIB MOJIArae y MOXKJIIMBOCTI IX BUKOPUCTAHHS i)l Yac MPOEKTYBAHHS, IJIaHyBaHHA Ta
YIpaBIiHHS OyAiBENbHUMH MpOIECaMU. 3alPOIIOHOBAHI MOJI0KEHHS CIIPUSIOTH 3HIDKCHHIO €HEPrOBUTPAT, ONTHMI-
3alil pecypcHOro 3a0e3neueHHs, CKOPOUCHHIO eKCIUTyaTalliiHUX BUTPAT Ta MiABHUIIECHHIO 3araJibHOT €KOHOMIYHOI i
€KOJIOTIYHOT e)eKTUBHOCTI Oy iBENILHOT TiSUTBHOCTI.

Kntouosi  cnosa: cHCTEeMHO-IHTETpOBaHWMA TIIXin; eHEepProeeKTUBHICTh; OYHIBHHITBO; OpTraHi3alliifHO-
TEXHOJIOTIYHI pIMIeHHs; eHepro30epekeHHs; pecypcoeeKTUBHICTD; yIpaBIiHHS OyAiBeI-HUMH MPOIIECAMH; KUT-
TEBUH OUKI OYy/iBIi; iIHHOBALiKHI OyIiBeIbHI TEXHOIOTIl
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