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measures to preserve natural resources in the context of sustainable development. The study
employed the evaluation and sustainable development methods for a comprehensive assessment of
the effectiveness of measures to preserve natural resources, considering economic, environmental,
and social aspects. The research findings show that sustainable development is a critical concept for
the modern world, as it ensures a balanced combination of economic growth, social well-being, and
environmental sustainability. The performance measurement framework emphasises the significance
of integrating different management systems, such as the balanced scorecard, value-based
management principles,and integrated risk management (IRM). This integration enables effective risk
management at all stages of project implementation, which provides a strategic focus on improving
business performance and contributes to a greater probability of achieving sustainable development
goals. The results of the study showed that a systematic approach to planning natural resource
conservation measures is key to success. It includes eliminating differences in planning systems,
detailing results through balanced scorecard projections, continuous monitoring of processes, and
active staff involvement, which helps reduce agency conflicts. The results of the study can be used by
environmental protection institutions to plan and implement effective measures to preserve natural
resources, which will help achieve environmental goals at minimal cost

Keywords: natural resources; project; economic assessment; environmental sustainability; social

impact; environmental goals

Introduction
In modern world, the issue of preserving natural
resources is becoming increasingly important due
to population growth, urbanisation, and industri-
alisation. The depletion of natural resources, cli-
mate change, and ecosystem degradation threat-
en the economic well-being and quality of life of
future generations. In this context, the concept
of sustainable development, which envisages a
balanced combination of economic growth, social
well-being, and environmental protection, is be-
coming central to the policies of many countries.
Effective management and conservation of natu-
ral resources are key components of sustainable
development. Implementation of measures aimed
at the rational use of resources requires a thor-
ough economic analysis to assess their impact
and benefits. That is why the investigation of the
cost-effectiveness of such measures is relevant.
Evaluating the effectiveness of the measures tak-
en to preserve natural resources is a key element
in ensuring their long-term impact. However,
despite a significant amount of research in this
area, there are still gaps in understanding which

approaches and tools are most effective in con-
crete economic, social, and environmental con-
texts. At the same time, most studies focus on the
development of individual measures without due
attention to their comprehensive assessment and
integration into overall sustainable development
strategies. Further research should focus on de-
veloping integrated assessment methods that fac-
tor in all these components and on investigating
the long-term effects of conservation measures.

Assessment of the effectiveness of measures
to preserve natural resources includes an analy-
sis of the costs and benefits associated with the
implementation of such measures. Studies con-
ducted by I.A. Vasylenko et al. (2019) show that
the rational use of resources and the introduc-
tion of energy efficient technologies can con-
siderably reduce production and operating costs.
S.M. Smyrnova et al. (2020) emphasised the sig-
nificance of considering ecosystem services when
assessing economic efficiency.

Significant attention of scientists, politicians,
and the public is focused on the development
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and implementation of measures to preserve nat-
ural resources in the context of sustainable de-
velopment. According to S.I. Boguslavska (2021),
the basis for assessing the effectiveness of such
measures is the concept of sustainable develop-
ment, which combines economic, social, and en-
vironmental aspects. According to this concept,
measures aimed at preserving natural resources
should not only prevent ecosystem degradation,
but also contribute to economic growth and so-
cial well-being.

According to R. Korchovyi (2023), the intro-
duction of economic instruments such as pol-
lution taxes, payments for ecosystem services,
subsidies for environmentally friendly technolo-
gies, and the creation of an emissions allowance
market play an important role in ensuring the
effectiveness of measures to preserve natural re-
sources. The use of these tools helps to increase
the motivation of enterprises to operate in an
environmentally responsible manner and reduce
their environmental impact.

N. Avanesova et al. (2021) also considered
that the role of evaluating the effectiveness of
implemented measures is important. The meth-
odologies developed for this assessment include
cost-benefit, product life cycle, and environmen-
tal indicators to determine the extent to which
environmental and resource-saving goals are
being met. Among these methods, the approach
based on the Balanced Scorecard (BSC), which
allows considering both financial and non-finan-
cial factors, stands out.

There are several approaches in the scientific
literature to assessing the cost-effectiveness of
natural resource conservation measures. Accord-
ing to VV. Makedon & 0.G. Mykhaylenko (2022),
traditional methods include cost-benefit analysis,
which allows assessing the economic feasibili-
ty of projects. Other approaches considered by
0. Khokhulyak (2023) include life cycle assess-
ment, which assesses environmental and econom-
ic impacts throughout the life cycle of a product
or service. Social aspects of sustainable devel-
opment include equity, access to basic services,

human rights, and social cohesion. A.A. lvashu-
ra (2022) found that environmental aspects focus
on conserving biodiversity, maintaining ecosys-
tem services, and reducing pollution. M.A. Kh-
vesyk & V.K.Holyan (2006) showed that measures
to preserve natural resources can considerably
improve the quality of life of the population and
contribute to social stability. The literature review
suggests that assessing the economic efficiency
of natural resource conservation measures is a
complex and multifaceted process that includes
economic, social, and environmental aspects.

The purpose of this study was to analyse and
identify the most effective approaches to imple-
menting measures that promote the conservation
of natural resources, considering the principles of
sustainable development.

Objectives of the study:

J to investigate the methodologies for as-
sessing the economic efficiency of measures to
preserve natural resources;

J to propose an assessment of the economic
efficiency of concrete measures to preserve natu-
ral resources;

Jtoanalysethe impactof naturalresource con-
servation measures on sustainable development.

Materials and Methods
The economic valuation method was used to de-
termine the economic efficiency of implementing
measures to preserve natural resources. Different
scenarios for implementing measures to preserve
natural resources were considered to determine
the most effective one. Specifically, the economic
feasibility of such measures was assessed through
the lens of their impact on profitability, payback,
and reduction of resource costs. The study consid-
ered both direct economic benefits and indirect
effects, such as reduced environmental burden,
improved quality of life, and enhanced ecosys-
tem services. The method of analytical synthesis
helped to systematise and interpret the results
of studies conducted in different conditions and
using distinct approaches. Data collected from
scientific sources of C. Wang & G. Dong (2019),
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A.lvashura (2022), R. Korchovyi (2023), D. Bukree-
va et al. (2023) were systematised to create a ho-
listic picture of the cost-effectiveness of natural
resource conservation measures. This is how the
methodological issues of implementing green
technologies are presented in the study.

The analysis method was employed to as-
sess the effectiveness of measures to preserve
natural resources. This method involved a
cost-benefit analysis to determine the economic
feasibility of the measures implemented, spe-
cifically their impact on cost reduction, revenue
growth or improvement of the economic perfor-
mance of enterprises or regions. The analysis
also included market research, examination of
structural changes in the economy, assessment
of the value of ecosystem services and oppor-
tunities for their monetisation, which helped to
identify the effectiveness of measures in terms of
both short-term and long-term economic results.
This approach has provided a more accurate and
informed understanding of the financial implica-
tions of implementing environmentally friendly
measures. The analysis also included market re-
search, examination of structural changes in the
economy, assessment of the value of ecosystem
services and opportunities for their monetisa-
tion, which helped to identify the effectiveness
of measures in terms of both short-term and
long-term economic results.

The method of scientific synthesis was used
to systematise and analyse the available data ob-
tained from various studies, expert assessments,
and empirical research related to natural resource
conservation and sustainable development. This
method helped to summarise scientific approach-
es, experience of implementing measures in dif-
ferent countries and regions, as well as to identify
best practices and key success factors. Based on
the synthesis, recommendations were developed
for the implementation of measures adapted to
concrete conditions, factoring in the environmen-
tal, social, and economic features.

To assess environmental performance, the
study used quantitative indicators of greenhouse
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gas emissions reduction, water and air pollution
reduction, and biodiversity conservation. The
study included collecting data from environmen-
tal monitoring systems and analysing the results
of the implementation of measures at the enter-
prises. Specifically, the results of the implementa-
tion of drip irrigation systems, renewable energy
sources, and waste recycling in various sectors of
the economy were investigated.

An essential element of the study was the
systematisation of measures to preserve natural
resources based on Ukrainian and foreign prac-
tices. This included an analysis of existing waste
management systems, energy efficiency technol-
ogies, renewable energy sources, and agricultural
irrigation systems. The study was conducted with
due regard to the specifics of each sector of the
economy and the possibility of scaling the results
to the national level.

The application of these scientific methods
in the study helped to comprehensively assess
the effectiveness of measures to preserve natural
resources, considering all key aspects of sustain-
able development.

Results and Discussion
Sustainable development is a concept that
emerged as a response to the global environ-
mental and socio-economic challenges facing
humanity in the second half of the 20" century.
Comparing the findings with the studies of other
researchers helps to identify general trends and
specific approaches to assessing the effective-
ness of measures to preserve natural resources in
the context of sustainable development. Raising
environmental awareness among the population
and encouraging environmentally responsible
behaviour. Sustainable development and eco-
nomic efficiency are interrelated concepts that
reinforce each other. Implementation of the prin-
ciples of sustainable development can contrib-
ute to economic efficiency through the following
mechanisms (Andryeyeva et al., 2019):

1) rational use of resources and implemen-
tation of energy-efficient and energy-saving
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technologies can significantly reduce production
and operation costs;

2) sustainable development stimulates the
development of innovative technologies that can
increase the productivity and competitiveness of
the economy;

3) ensuring social justice and improving the
quality of life contribute to social stability, which
is an important factor for economic growth;

4) support of ecosystems and preservation of
natural resources ensures long-term sustainabili-
ty of economic development, preventing resource
depletion and adverse environmental impacts.

The interconnection between these concepts
helps to create the conditions for a balanced and
harmonious development that meets the needs
of present and future generations. In the context
of modern environmental challenges, the conser-
vation of natural resources is becoming an inte-
gral part of sustainable development strategies,
and it is the economic benefits of implementing
measures to conserve natural resources that can
be assessed by a series of defining criteria, name-
ly: the introduction of energy efficient technol-
ogies and renewable energy sources can reduce
energy and fuel costs, e.g., the use of solar panels
can substantially reduce electricity costs for busi-
nesses and households; optimisation of waste
management and recycling reduces disposal
costs and helps to create new sources of income
from the sale of secondary materials; water con-
servation measures, such as drip irrigation sys-
tems, can increase agricultural productivity and

reduce water supply costs (Zhylins'ka, 2017). En-
terprises that implement conservation measures
can avoid fines for environmental violations and
reduce the cost of compensation measures, and
such an assessment of the costs of implementing
conservation measures is a critical aspect of de-
termining their cost-effectiveness. Such costs may
include initial investments in equipment procure-
ment and installation, development of innovative
technologies, and staff training. For example, the
installation of solar panels requires a significant
initial investment, but these costs can be offset
by electricity savings in the long run (Makedon &
Makovets’ka, 2023). Operational costs include the
cost of maintaining and operating new systems
and technologies, such as drip irrigation systems,
which may require additional costs but will en-
sure more efficient use of water. Administrative
costs for project management, monitoring, and
reporting, which may include the costs of devel-
oping natural resource management strategies
and policies. Some measures may require gov-
ernment support or funding from international
organisations, which should also be considered in
the overall cost estimate.

The performance assessment framework
developed based on the analysis of experience
in implementing measures to preserve natural
resources in the context of sustainable devel-
opment and involving the use of a management
system focused on economic performance criteria
and taking into account the balanced scorecard
tools is presented in Figure 1.

Analysis and evaluation
of options for
conservation measures,
assessment of the
significance of factors

Preservation
technology: goals,
risks, options,
factors, resources

Bl

Y

¢/r

Possible options Best option

Organising
the implementation
of the action plan,
monitoring, managing
factors and risks

A plan for implementing
the best option.
Normative values of
factors and goals

Action plan Results (scorecard)

| Analysis of the current results of natural resource conservation measures

Figure 1. The structure of the process of assessing the economic efficiency
of natural resource conservation measures

Source: developed by the authors of this study
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A key element in planning measures for the
conservation of natural resources is a system for
evaluating options and substantiating interme-
diate results. The specific features of planning
measures to preserve natural resources of en-
terprises are as follows:

J eliminating differences in planning
systems and organising the implementation
of plans;

J the need to highlight the results of the
initiated measures in the context of the projec-
tions of the balanced scorecard;

J in monitoring the process of measures to
preserve the natural resources of the divisions
by a set of indicators;

J in carrying out a set of activities to in-
volve staff in the natural resource conservation
and reduction of agency conflicts.

It is necessary to discuss the need for
measures to preserve the natural resources
of the risk management system in a balanced
scorecard. However, to manage the processes of
natural resource conservation, we propose an
integrated system that combines the concep-
tual foundations of three currently progressive
systems. Therewith, in terms of the principles of
risk management, they focus on the integrated
risk management system (IRM), which is still in
its infancy but is already effectively used by a
series of Ukrainian and foreign industrial enter-
prises. The conservation of natural resources is
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based on the Balanced Scorecard (BSC), Value
Based Management (VBM), and the concept of
an integrated risk management system (IRM).
The analysis shows a series of common aspects
for all three management systems: strategic ori-
entation of all integrated systems, their focus
on increasing business efficiency; the concept
of risk management should be considered as a
way to manage risks that act as value manage-
ment factors.

Therewith, value management factors be-
come risk factors at the same time, and the sys-
tem makes provision for risk analysis of initia-
tives to use the factors, namely:

J use of indicators (early indicators) that
characterise the goals and results of individual
projections of the balanced scorecard, identify
risks in the risk management system and can be
intermediate indicators in the management sys-
tem for the cost of implementing measures to
preserve natural resources;

J an integrated approach where the en-
tire value chain is analysed with a focus on
the relationship between business processes
and results, and risks are considered not only
as hazards but also as hidden opportunities to
improve efficiency.

Therefore, the integrated management
system for natural resources conservation effi-
ciency is represented by the diagram presented
in Figure 2.

Project cost management. Criteria and performance indicators [-
for natural resource conservation projects

Balanced Scorecard (BSC). Cost drivers :
of natural resource conservation projects X

A A

Finance Customers

v 1 T v

r>»PucCc-H>»Z
numoOxXxCoOoOwmm>D

T v v 1

| ZO0O—4Hd>»rCcom=x |

—{ Risk management of natural resource conservation projects --

plziargsaelzs Potential

Figure 2. Integrated system for managing the economic efficiency
of natural resource conservation projects

Source: developed by the authors of this study
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In this system, performance management of
natural resource conservation projects is, firstly,
an element of all BSC projects, and secondly, an
independent element of managing the cost of
such projects. The identification and structuring
of risks in natural resource conservation projects
using an integrated management system should
follow the logic of the balanced scorecard and the
sequence of the integrated measure itself (Vil-
lanueva & Blanco, 2019). The economic efficiency
of implementing natural resource conservation
projects considered as investment projects is pro-
posed to be defined as a ratio:

&=NAV [ [Pg + PV(E)], (1)

where PV(E) is the capitalisation of business in-
tegration costs. This approach is substantiated
by the fact that the denominator (1) includes all
capitalised costs of natural resource conservation
projects. The economic implementation of such
projects is more efficient if &£ >WACC of the pro-
ject being implemented.

To formalise the problem of managing the
efficiency and effectiveness of natural resource
conservation projects, let us introduce the con-
cepts of ideal (index 0), estimated (index 1) and
actual values of enterprises at time t (index 2).
The ideal value of the cost of the project for the
conservation of natural resources A in year t(B-
PV, (1)) is determined by two conditions: compli-
ance with the real market situation (the real state
of the environment) and the ideal (best within the
available possibilities) reaction of the economic
environment. BPV,(t) is the factual value of the
cost of natural resource conservation projects “A”
in year t, which corresponds to the real market
situation and the factual level of management
decisions of the customers of such projects. Other
elements of the incremental value of natural re-
source conservation projects have an analogous
interpretation (Avanesova et al., 2021).

The difference NAV, - NAV, = ANAV, , is an
error in the efficiency assessment associated with
miscalculations in the assessment of the current

value of natural resource conservation projects
and deviations of the forecast (estimated) val-
ues of cash flows and risks from the factual ones
(ANAV, <> 0).The difference NAV, - NAV,=ANAV, ,
is the loss of effect caused by the imperfection
of the investment project management process
(ANAV,, <= 0). NAV, - NAV, = ANAV,, - deviation
of the estimated value of the effect of the asso-
ciation’s natural resources conservation projects
from the ideal value due to errors in cash flow
estimates and risks caused by uncertainty in the
market situation and the quality of calculations:

ANAVO/»] =ANAV1/2 +ANAVO/2. (2)

The ideal estimate of the economic effect of
implementing measures to preserve natural re-
sources under this approach would be equal to:

NAVO = NAV1 + ANAV“Z + ANAVO/2. (3)

Since ANAV, <> 0, (1) can be considered as a
transition from a point estimate of the effect to an
estimate with confidence intervals. Therefore, the
analysis of the economic efficiency of concrete
measures to preserve natural resources requires
careful consideration of both the economic bene-
fits and costs of their implementation. Implemen-
tation of such measures can lead to significant
economic benefits, cost savings,and improved en-
vironmental sustainability, but requires detailed
planning and evaluation to maximise results.

Implementation of measures to preserve
natural resources has a comprehensive impact
on sustainable development, covering econom-
ic, environmental, and social aspects. Measures
aimed at preserving natural resources can have a
considerable economic impact. Renewable energy
sources, such as solar panels and wind turbines,
reduce dependence on fossil fuels and create new
jobs in the green energy sector. This leads to eco-
nomic growth and the development of new sec-
tors of the economy (Bhunia et al., 2021).

The environmental benefits of natural resour-
ce conservation include reduced environmental
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pollution, biodiversity conservation, and im-
proved ecosystems. The social benefits of natural
resource conservation include improved quality
of life, new jobs, and increased social cohesion.
The long-term effects of conservation measures
can be significant and multifaceted, and include
sustained economic growth, environmental sus-
tainability, and social progress (Hurochkina &
Sokur, 2021). Implementing sustainable practices
in production and consumption can ensure long-
term economic stability. Investments in renew-
able energy, energy-efficient technologies, and
waste recycling contribute to the development of
new sectors of the economy and reduce the risks

Khryk et al.

associated with the depletion of conventional re-
sources, enabling the economy to adapt to chang-
es and ensure sustainable growth.

Long-term  environmental sustainability
is ensured by preserving natural resources and
maintaining ecosystem services. Measures aimed
at reducing pollution, conserving biodiversity,
and using resources rationally help maintain the
natural balance and ensure a healthy environ-
ment for future generations, which reduces the
risks of environmental disasters and ensures eco-
system resilience (Hablovskyi et al., 2023). Based
on the substantiations provided, a summary Ta-
ble 1 is presented.

Table 1. Integrated impact of natural resource conservation measures
on sustainable development

Category Examples Effects Advantages Long-term effects
of measures
Energy efficien
ergy efnicie t Reduced energy Increased .
. technologies, 8 o Stable economic
Economic results costs, economic competitiveness,
renewable energy . growth
growth new jobs
sources
Transition . . Reducing
. Reducing pollution, )
Environmental to renewable energy reservin environmental Ecosystem
results sources, waste pres '9 risks, improving resilience
biodiversity
management ecosystems
Improvement of the Reduction of
Improvement

Social results

energy efficiency of
residential buildings,
creation of jobs

of the quality of life,
creation of jobs

energy costs for
households, social
cohesion

Social progress

Investments in

Economic stability,

Reduction of the

Long-term risks of resource Stable economic
f renewable energy  development of new :
economic effects ; - depletion, growth
and waste recycling  economic sectors .
sustainable growth
. . Reduction
Conservation Environmental .
Long-term L of the risk of
: of natural resources, sustainability, . Ecosystem
environmental support for support of the environmental resilience
effects PP PP disasters, healthy

ecosystem services

natural balance

environment

Long-term social
impacts

Investments in the
green econ
omy, educational
programmes
on environmental
responsibility

Improvement
of the quality of life,
development
of human capital

New employment
opportunities,
reduction of social
inequality

Social progress

Source: developed by the authors of this study based on B. Hablovskyi et al. (2023)

Considering this, the following measures can

be taken to preserve natural resources:

1.The use of resource-saving technologies in

manufacturing, agriculture, and construction can
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considerably reduce the consumption of water,
energy, and raw materials. These aspects include
the use of recycling methods, recycling of ma-
terials, use of energy-efficient equipment, and
optimisation of production processes to reduce
resource waste.

2. Implementation of sustainable consump-
tion and production policies. Encouraging more
responsible consumption through educational
programmes, information campaigns, and eco-la-
belling initiatives. Encouraging manufacturers to
reduce their negative impact on the environment
by introducing environmentally friendly technol-
ogies and production processes.

3. Promotion of the use of renewable energy
sources. Development and support of solar, wind,
geothermal, and biomass projects that will help
reduce the consumption of non-renewable natu-
ral resources such as coal, oil, and gas, as well as
greenhouse gas emissions.

4. Creation of economic incentives for re-
source conservation. Introduction of a system
of financial and tax incentives that encourage
businesses and citizens to use natural resources
rationally. This could include subsidies for the in-
troduction of environmentally friendly technolo-
gies, tax breaks for businesses that reduce their
environmental impact, and fines for violations of
environmental regulations.

5. Development of science-based strategies
for the conservation of natural resources. Inves-
tigation of local ecosystems, monitoring of the
state of natural resources and developing adapted
strategies that consider local characteristics, en-
vironmental risks, and socio-economic conditions,
including the implementation of programmes to
preserve water resources, protect forests, and oth-
er natural ecosystems.

Therefore, the conducted study is intended to
provide a comprehensive analysis of the effective-
ness of natural resource conservation measures,
which will facilitate the adoption of informed de-
cisions in the field of sustainable development,
which will not only reduce the negative impact
on the environment, but also provide economic

benefits,promote social well-being,and long-term
sustainability of the economy. The impact of nat-
ural resource conservation measures on sustain-
able development is multifaceted and complex.

The findings of the present study confirm the
significance of preserving natural resources as a
key aspect of sustainable development that meets
modern global environmental and socioeconom-
ic challenges. The principles of natural resource
conservation, such as rational use, support for eco-
system resilience, pollution prevention, and biodi-
versity protection, are key components of sustain-
able development strategies. At the same time,
the results of the present study confirm that these
measures not only ensure environmental sustaina-
bility, but also have a significant economic impact.

N.Yu. Lazorenko-Hevel’ (2014) emphasised
the importance of rational use of natural resourc-
es, including efficient and careful use of resourc-
es, minimisation of waste, and introduction of
technologies that reduce adverse environmental
impact. These principles are in line with the find-
ings of the present study, which also emphasises
the significance of cost-effectiveness of such ap-
proaches. There is a similar focus on rational use
and waste minimisation. The difference is that
the cited study focuses more on technological
aspects, while the present study covers a wider
range of economic instruments and strategies.
N. Andryeyeva et al. (2019) focused on the rela-
tionship between sustainable development and
economic efficiency, emphasising the importance
of energy efficiency, innovation, and social sta-
bility. The present study confirms these findings
and extends them by adding the need to inte-
grate management systems (BSC, VBM, IRM) to
increase the effectiveness of natural resource
conservation measures. There is a common rec-
ognition of the role of economic instruments
in ensuring sustainable development, while the
difference is the broader scope of management
approaches in the present study.

Researchers L.P. Ishchuk et al. (2018) identi-
fied the environmental benefits of implementing
measures such as the use of renewable energy
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sources and optimisation of waste management
systems. This approach is consistent with the pre-
sented findings on the economic benefits of en-
ergy efficiency technologies. O. Zhylins’ka (2017)
focused more on specific waste management
measures, while the present study covers more
comprehensive approaches, including the in-
tegration of different management systems.
B. Scholtens (2017) considered economic instru-
ments, such as pollution taxes and emission al-
lowance markets, as key to effective natural re-
source conservation policies. The present study
also emphasised the significance of economic
instruments, but additionally considered their in-
tegration with management systems (IRM, VBM,
BSC), which makes our approach more compre-
hensive. There is a common understanding of the
need for economic stimulus, but the present study
suggests a more integrated approach to its appli-
cation. VV. Makedon & 0.G. Mykhaylenko (2022)
addressed the importance of using a balanced
scorecard (BSC) to assess the effectiveness of
environmental measures. The present study sup-
ports this idea and extends it by integrating the
principles of value-based management (VBM)
and integrated risk management (IRM). The com-
mon thread is the recognition of the importance
of BSC, while the present study adds more tools
for integrated management.

Authors C. Wang & G. Dong (2019) focused
on climate change adaptation as a key element
of sustainable development, which requires ef-
fective management of natural resources. The
current study highlighted the significance of
these measures to ensure long-term economic
sustainability, but also added economic aspects
such as cost optimisation and productivity gains.
The common thread is the recognition of the
importance of resource management, while the
present study focuses more on cost-effectiveness.
B. Hablovskyi et al. (2023) pointed out the need
for an integrated approach to the conservation of
natural resources, including social, environmen-
tal, and economic aspects. The present study also
emphasised the importance of this approach but
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added concrete recommendations on the use of
different management systems and economic in-
struments. There is a common recognition of the
significance of a comprehensive approach, while
the present study proposes more concrete meth-
ods for its implementation.

In particular, it was found that the rational
use of resources and the introduction of ener-
gy-efficient technologies can significantly reduce
production costs and increase economic efficien-
cy, and such findings are consistent with previ-
ous studies that highlight the economic benefits
of introducing green technologies, such as the
use of renewable energy sources and optimised
waste management systems. This approach not
only reduces energy costs but also creates new
sources of income, which confirms the relation-
ship between sustainable development and
economic efficiency. The effectiveness of imple-
menting natural resource conservation measures
largely depends on the ability to integrate vari-
ous management systems, such as the Balanced
Scorecard (BSC), Value Based Management (VBM),
and Integrated Risk Management (IRM). The study
showed that these systems have common fea-
tures, including a strategic focus on increasing
business efficiency and managing risks that affect
the cost of resource-saving projects.

At the same time, it is important to consider
that the implementation of measures to preserve
natural resources may face a series of challenges,
including the need for sizeable initial investment
and operating costs for innovative technologies
and equipment. In this context, it is important to
assess not only the economic benefits, but also
the potential costs, including administrative and
operational costs, to ensure maximum efficiency
and long-term sustainability of measures.

Conclusions
The study investigated the basic principles of sus-
tainable development, which focus on the con-
servation of natural resources, specifically their
rational use, maintaining the ability of ecosystems
to recover, preventing environmental pollution,
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and protecting biodiversity. It was found that
the implementation of these principles is key to
achieving sustainable development and economic
efficiency. Approaches to assessing the economic
efficiency of measures to preserve natural resourc-
es were developed. The study suggested using the
balanced scorecard (BSC), value-based manage-
ment (VBM) principles, and the concept of an inte-
grated risk management system (IRM) to improve
the efficiency of natural resource management
and achieve the goals of sustainable development.

The economic benefits of implementing
measures to conserve natural resources, such as
energy-efficient technologies, optimised waste
management and water conservation, were as-
sessed. It was found that these measures help
to reduce production costs, increase productivity,
ensure social stability, and long-term sustainabil-
ity of economic development. An integrated sys-
tem for managing the cost-effectiveness of natu-
ral resource conservation projects was developed,
which considers the relationship between busi-
ness processes, results, and risks. The study pre-
sented a system that combines elements of BSC,
VBM, and IRM and allows achieving sustainable
goals more efficiently through optimised use of
investments and risk management.

The study substantiated the need for an inte-
grated approach to the implementation of meas-
ures to preserve natural resources, including the
use of scientifically sound strategies, integration
of local communities into the decision-making
process, development of the ‘green” economy, and
strengthening of the regulatory framework. This

depends on the implementation of measures to
preserve natural resources and maintain ecosys-
tem services. The measures considered, aimed
at reducing pollution, preserving biodiversity,
and rational use of resources, play a key role in
maintaining the natural balance and ensuring a
healthy environment for future generations. It
was found that the introduction of resource-sav-
ing technologies in various sectors of the econo-
my can considerably reduce the consumption of
water, energy, and raw materials, which is critical
for reducing environmental risks and increasing
the resilience of ecosystems. Furthermore, im-
plementing sustainable consumption and pro-
duction policies, encouraging responsible con-
sumption, and incentivising producers to adopt
environmentally friendly technologies are crucial
steps towards achieving social progress and eco-
nomic stability. Thus, an integrated approach to
the conservation of natural resources helps to
ensure long-term sustainability of ecosystems,
economic development, and improvement of the
quality of life, which will help to prevent environ-
mental disasters and ensure sustainable devel-
opment at all levels.

Further research could be aimed at develop-
ing integrated natural resource management sys-
tems that combine the concepts of risk manage-
ment, value-based management, and a balanced
scorecard, which would allow for more effective
risk control and achievement of strategic goals of
sustainable development.
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AHoTauifi. OuiHka edeKkTUBHOCTI [OMOMarae BM3HAYUTKM HaWbiNbl pe3ynsTaTMBHI - Miaxoau Ao
36epexkxeHHs1 MpUPOAHUX PecypCiB, LLO AO03BONSE ONTUMI3yBaTW BUTPATU Ta MiABULINTU e(DEKTUBHICTb
BMKOPUCTaHHSA iHAaHCOBMX i MaTepianbHMX pecypciB. MeTa cTaTTi OUiHKa ePeKTUBHOCTI BNPOBALXKEHHS
3axofiB 3i 36epexeHHs NPUPOAHWMX PecypciB Yy KOHTEKCTi CTanoro po3suTKy. B cTatTi 3actocoBaHo
METOAM OLiHKM Ta CTanoro po3BWUTKY ANS KOMMNEKCHOI OuiHKM edeKTMBHOCTI 3ax0oAiB 3i 36epexeHHs
NPUPOLHUX PECYpCiB 3 YpaxyBaHHAM €KOHOMIYHMX, EKOMOriYHMX Ta COLiaNbHMX acnekTiB. Pe3ynbratu
DOCNiAXKEHHS NMOKa3YHTb, WO CTaNWUiA PO3BUTOK € KPUTUYHO BAXK/IMBOK KOHLEMLIEID A5 Cy4aCHOro CBITY,
0CKinbku 3abesneyvye 36anaHcoBaHe MOEAHAHHS €KOHOMIYHOrO 3pOCTaHHS, couianbHOro 6narononyyus
Ta €eKONoriyHoi cTirkocTi. byna cTpykTypa OUiIHKM edeKTUBHOCTI MiAKPEeCNE 3HAYEHHS iHTerpauii
Pi3HUX CUCTEM YNpaBNiHHS, TakuX 9K 36anaHCOBaHa CMUCTEMA MOKA3HMKIB, MPUHLMMAM YNpaBAiHHA 3a
BApTICTIO Ta KOMMNIEKCHA CMCTeMa ynpaBniHHG pusmkamu (ERM). 3aBasiku Ui iHTerpadii ctae MOXIMBUM
eeKTUBHe yNpaBNiHHA PU3MKaMM Ha BCiX eTanax peanisauii NpoekTiB, Wo 3abe3nevye cTpaTeriyHmi
dokyc Ha nigBuweHHs edekTMBHOCTI bGi3Hecy Ta cnpuse 6inbluiii BipoOrifHOCTI [OCATHEHHS uinen
CTanoro po3BuTKY. Pe3ynbTaTv AOCNimKEHHS NOKasanw, Wo CUCTEMHUI Miaxia [0 MAaHyBaHHS 3axOA4iB
3i 36epeXeHHs NpUpPOAHMX PecypCiB € KNKOYOBUM Ana ycnixy. BiH BkNOYae nikBigauito BiaMiHHOCTEN y
cucTeMax MnaHyBaHHA, AeTanisauilo pe3ynbTaTiB yepe3 npoekuii 36anaHcoBaHOi CUCTEMU MOKA3HMKIB,
MOCTiMHWI MOHITOPUHI MPOLLECIB Ta aKTUBHE 3a/7lyYeHHsI MepCoHany, WO CrPUSIE 3HUXKEHHIO areHTCbKUX
KOHPNiKTIB. Pe3ynsTati fOCNioKEeHHS MOXYTb OyTWM BUKOPUCTAHI YCTaHOBaMMU, LLLO 3aMMAOTbCS OXOPOHOH
HaBKONWLLIHBOIO CepefoBULLa, AN NIAHYBAHHS Ta BNPOBAMKEHHS e(EKTUBHUX 3aXO04iB 3i 36epexeHHs
NPUPOAHMX PeCypCiB, WO CNPUATUME AOCATHEHHIO €KOMOTYHMX Linei npu MiHiManbHUX BUTpaTax

KniouoBi cnoea: npupofHi pecypcu; NpoEKT; EKOHOMIYHA OLjiHKA; EKOJIoriYyHa CTiMKiCTb; couianbHuUi
edeKT; eKONOriYHi Lini
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