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Abstract

This article examines the theoretical and methodological issues of assessing the efficiency of land reclamation activities in the Republic of Belarus
under increasing requirements for the rational use of natural resources, ensuring food security, and promoting the sustainable development of the agro-
industrial sector. The relevance of the study is determined by the need to improve existing approaches to evaluating the results of land reclamation
activities, since traditional methods based primarily on cost indicators, profitability, and payback measures do not fully account for the diversity
of economic, social, and environmental effects generated by the operation of land reclamation systems.

The purpose of the study is to provide a theoretical justification and develop the methodological foundations of a resource-utility approach
to assessing the efficiency of land reclamation activities. The economic essence of land reclamation is revealed as a long-term investment process
that affects not only the productivity of agricultural land but also the sustainability of agricultural landscapes, the condition of land and water resources,
and the socio-economic development of rural areas.

A system of indicators for resource-utility assessment is proposed, including indicators of resource expenditures and indicators reflecting the overall
utility of land reclamation. An algorithm for constructing an integrated efficiency indicator based on the comparison of the total utility of land reclamation
outcomes with the volume of resources utilized is developed. The scientific novelty of the study lies in expanding the category of results by incorporating
social and environmental effects into the efficiency assessment framework. The practical significance of the proposed approach consists in its potential
application for substantiating managerial decisions, determining funding priorities, evaluating the effectiveness of government programs, and improving
the management system of the land reclamation sector in the Republic of Belarus.
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PECYPCHO-MOMNE3HOCTHbIA MOAXON K OLEHKE 3®®EKTUBHOCTU AEATENBHOCTU MENUOPALIMW B PECNYBIIUKE BENAPYCb

C. B. MakapeBuu

Pechepar

B cTaTbe paccmaTpuBatoTCs TEOPETMYECKME U METOLONOIMYECKMe BOMPOCH! OLEHKMU SPGEKTUBHOCT AEATENBHOCTM Menvopauuv B Pecnybnuke
Benapycb B ycnoBusix Bo3pacTatowux TpeboBaHuMii K paLMoHanbHOMy WCMONb30BaHMIO MPUPOLHBIX PECYpcoB, 0OECMeYeHN0 NPOSOBOMLCTBEHHON
0e30nmacHoCT 1 YCTOMYMBOMY pasBUTUIO arponpOMBILLIIEHHOTO KOMMNekca. AKTyanbHOCTb WCCrefoBaHWs oOycroBneHa HeobXoauMMOCTbIo
COBEPLUEHCTBOBAHUS CYLIECTBYIOLLMX MOAXOAOB K OLEHKE pPe3ynbTaTOB MENMOPaTUBHON [OEATENbHOCTM, MOCKONbKY TPaaULMOHHbIE METOAbl,
OCHOBaHHbIE NPEUMYLLECTBEHHO Ha CTOMMOCTHBIX MOKasaTensix, nokasatensx peHTabenbHOCTU U OKYNaeMocCTy 3aTpaT, He NO3BONSIOT B NOMHON Mepe
Y4MTbIBATb MHOrOOBPa3Ne 3KOHOMMYECKMX, COLMANbHBIX M 3KONOrM4eckux ahdeKTOB, BOSHMKAIOLLMX B NPOLECCE (PYHKLMOHMPOBAHUS MENMOPATHBHBIX
CcUCTEM.

Llenb nccnenoBaHus 3akntoyaeTcs B TeOPETUYECKOM 060CHOBaHUM W paspaboTke METOAONOrMYECKMX OCHOB PECYPCHO-NONE3HOCTHOMO Moaxoaa
K OLieHKe 3thEKTMBHOCTM [esTenbHOCTU Menvopaumn. PackpbiTa SKOHOMUYECKas CYLHOCTb Menuopauui Kak LOMroCpOYHOTO WHBECTULMOHHOTO
npoLecca, OKasbiBalOLWEro BMUSHME He TONMbKO Ha MPOAYKTMBHOCTb CEMbCKOXO3SCTBEHHBIX 3eMeNb, HO M Ha YCTOMYMBOCTb arponaHawadgTos,
COCTOSIHWE 3eMENbHBIX 1 BOAHbIX PECYPCOB, @ TaKkke COLManbHO-9KOHOMUYECKOE pa3BUTIE CENMbCKUX TEPPUTOPHIA.

MpeonoxeHa cucTemMa nokasaTenel pecypcHO-NoNesHOCTHON OLIEHKM, BKIOYaloLasl NoKka3aTeny pPecypCHbIX 3aTpaT W nokasaTenu COBOKYMHOM
nonesHocTn menvopauun. PaspabotaH anroputM (hopMMPOBaHWS WHTErpanbHOro nokasatens 3Gh(heKTMBHOCTM, OCHOBAHHBIA Ha COMOCTABMEHWM
COBOKYMHOW MONE3HOCTW pesynbTaToB MENMOPaTMBHON [esTenbHOCTM ¢ 06beMOM WUCMONb30BaHHbIX PecypcoB. HayuHas HOBM3HA MCCRenoBaHus
3aKMIYaETCs B paCLUMPEHUN KaTeropum pesynbTaTa 3a CHeT BKITYEHNS CoLManbHBIX 1 SKOMOrMyeckix 3chdeKToB B CUCTEMY OLiEHKN 3thHEKTUBHOCTY.
lMpakTyeckass 3HAaYMMOCTb NPEANOXEHHOrO NOAX04a COCTOMT B BO3MOXHOCTM €r0 WCMONb30BaHUs Mpu 06OCHOBAHUM YNPABNEHUYECKUX PELLEHWIA,
onpegeneHun NpuopuUTeToB MHAHCUPOBAHMS, OLIEHKE PE3yNbTAaTUBHOCTY FOCYAAPCTBEHHBIX MPOrpaMM 1 COBEPLUEHCTBOBAHUN CUCTEMbI YNPABNEHNS
Men1opaTuBHbLIM Komnrekcom Pecnybnuku benapyce.

KntoueBble crioBa: MenvopaLst, 3DeKTBHOCTb, PECYPChI, MONE3HOCTb, arpapHast SKOHOMKKA.

Introduction

The current stage of development of the agro-industrial complex
is characterized by increasingly complex tasks related to the rational use
of land and water resources, increasing environmental constraints, and
the need to ensure the sustainability of agricultural production. Under
these conditions, the importance of land reclamation is growing as a key
element of the land management system aimed at regulating soil water
regimes and increasing the productivity of agricultural land [1].

In the Republic of Belarus, land reclamation has historically occupied
a special place in the structure of agricultural production, due to the sig-

nificant proportion of overly waterlogged and swampy lands [2]. Drainage
and regulating land reclamation systems ensure the inclusion of signifi-
cant areas of agricultural land (15.8 %) into economic circulation and
contribute to increased sustainability of crop production [3, 4].

At the same time, given limited financial resources and the need
to optimize public spending, the relevance of scientifically based assess-
ments of the effectiveness of land reclamation activities is growing [5, 6].
Traditional approaches to assessing effectiveness, based on comparing
costs and economic results, do not fully reflect the multifaceted nature
of the impact of land reclamation [7].
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A significant portion of its effects manifests itself in the social and en-
vironmental spheres, as well as in the strategic provision of food security.

Accordingly, the development of comprehensive methodological ap-
proaches that take into account both the resource component of land
reclamation activities and the overall utility of their results is becoming in-
creasingly important. One such approach is the resource-utility approach,
which focuses on correlating the volume of resources involved with
the integrated effect of land reclamation on the economy and society [8].

Results and their discussion

Land reclamation today is a system of organizational, economic, en-
gineering, and agronomic measures aimed at fundamentally improving
land properties to enhance their productivity and the sustainability
of agricultural production. Economically, land reclamation is a specific
type of capital investment, the results of which manifest themselves
in the long term. Unlike most production processes, land reclamation
impacts not only the volume of output but also the state of natural re-
sources. It shapes the stability of agricultural landscapes, regulates soil
water regimes, and influences biogeochemical processes and land use
patterns [9]. This necessitates a comprehensive approach to assessing
its results.

The economic essence of land reclamation as an object of effective-
ness assessment lies in its dual nature. On the one hand, it requires
significant financial expenditures, material and labor resources.
On the other hand, its results are expressed not only in increased agricul-
tural output but also in the reduction of risks associated with unfavorable
natural conditions, as well as in the conservation and restoration of land
resources [10].

Thus, land reclamation is an investment process with a high degree
of social significance, necessitating the consideration of both private and
public effects when assessing its effectiveness.

The concept of efficiency and its interpretation in relation
to land reclamation

In economics, efficiency is traditionally viewed as the ratio of the re-
sult obtained to the resources used. In its most general form, efficiency
is expressed by the formula 1

3=P/3, N
where 3 - performance indicator; P — result; 3 — resource costs.

When applied to land reclamation, this formula requires significant
clarification, as the results of land reclamation activities are multifaceted.
They include not only increased crop yields or gross output, but also
changes in the condition of land and water resources, farming conditions,
and the social infrastructure of rural areas.

Therefore, it is appropriate to consider land reclamation effectiveness
as an integrated characteristic reflecting the degree to which land recla-
mation objectives are achieved for a given volume of resources used.
This approach expands the concept of "result" to include indicators char-
acterizing the sustainability of land use and the quality of agroecosys-
tems. Given this, land reclamation effectiveness can be defined
as the degree of benefit of its results to the economy and society, calcu-
lated per unit of resources used.

Limitations of traditional approaches to assessing the effective-
ness of land reclamation

Traditional methods for assessing the effectiveness of land reclama-
tion rely primarily on cost indicators, such as the payback period for capi-
tal investment, profitability, and growth in gross output. A widely used
method is comparative efficiency, which compares management indica-
tors on reclaimed and non-reclaimed lands, or indicators "before” and
"after" reclamation measures [11, 12]. These indicators allow one to as-
sess the economic feasibility of individual projects, but do not take into
account the overall social and environmental impacts. Typically, the im-
pact of land reclamation on rural employment, changes in the ecological
status of land, the role of reclamation systems in preventing soil degrada-
tion, and the contribution of land reclamation to food security are often left
outside the analysis.

Furthermore, the use of purely cost criteria does not allow
for the long-term impact of land reclamation to be taken into account.
A significant portion of its effects manifests itself over a long period, mak-
ing it difficult to adequately reflect them in traditional performance indica-
tors. The above limitations necessitate the search for alternative ap-
proaches to assessing the effectiveness of land reclamation, focused
on the integration of resource and utility aspects.

The resource-utility approach fundamentally differs from traditional
performance assessment methods in its expanded category of outcome.
While classical models equate outcome with economic impact, this ap-
proach encompasses a system of heterogeneous effects subject to ag-
gregation. The resource-utility approach compares the volume of re-
sources involved in land reclamation activities with the integrated utility
of the results obtained. Within this approach, resources are understood
as all types of costs supporting the functioning of the land reclamation
system, including financial, material, labor, and natural resources. Thus,
this approach allows for the incorporation of resource costs and the over-
all utility of land reclamation into a unified system, creating a methodolog-
ical basis for more informed management decisions in the management
and development of the land reclamation complex.

Methodological foundations of resource-utility assessment
of land reclamation efficiency

The development of a resource-utility approach to assessing the ef-
fectiveness of land reclamation requires reliance on a combination
of general scientific and specific economic principles. This approach
is based on the recognition of the multifaceted nature of the results
ofland reclamation activities and the need to correlate them with
the volume of resources used. The basic principles of resource-utility
assessment include the principle of comprehensiveness; the principle
of comparability; the principle of systematicity; the principle of long-
termism; and the principle of target orientation [13, 14, 15, 16]. The im-
plementation of these principles ensures that the assessment of the ef-
fectiveness of land reclamation is adequate to its actual socio-economic
significance.

For the practical implementation of the resource-utility approach,
it is necessary to develop a system of indicators that allows for the quanti-
tative reflection of both the resource and utility components of land rec-
lamation activities. The system of indicators should include:

1) resource cost indicators, characterizing the volume and structure
of resources used;

2) utility indicators, reflecting the economic, social, and environ-
mental effects of land reclamation.

Resource cost indicators can be expressed in physical and monetary
units, while utility indicators often require standardization and aggregation
to ensure comparability.

To integrate disparate indicators, it is advisable to use standardiza-
tion methods that allow them to be converted to a dimensionless form
in the range from 0 to 1. This creates the basis for developing integrated
indices.

Within the resource-utility approach, resources are understood
asaset of factors used in the creation, operation, and development
of reclamation systems. They can be conveniently classified into
the following main groups.

Financial resources include budgetary allocations, funds from eco-
nomic entities, and other funding sources allocated for the design, con-
struction, reconstruction and operation of drainage systems:

— capital investments in the construction and reconstruction of
drainage systems;

- current operating costs;

- maintenance and repair costs.

This resource group reflects the monetary value of drainage activities
and is traditionally used in economic calculations.

Material and technical resources — hydraulic structures, pumping
equipment, drainage systems, canals, and technical means for monitoring
and managing water conditions:

- hydraulic structures;

- pumping stations;

- drainage and irrigation networks;

- machinery and equipment.
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Their condition and level of technical development largely determine
the functional reliability of drainage systems and the amount of operating
costs.

Labor resources are represented by personnel involved in the de-
sign, maintenance, and management of land reclamation systems:

- personnel of operating organizations;

- design and monitoring specialists;

- workers ensuring the operation of the systems.

The quality and qualifications of personnel directly impact the effi-
ciency of land reclamation infrastructure operation and the implementa-
tion of innovative technologies.

Natural resources, in the context of land reclamation, include land
and water resources involved in economic circulation:

- land;

- water resources;

- soil and ecological potential of territories.

Their use should be considered not only from the standpoint of eco-
nomic benefit but also from the perspective of preserving natural potential.

Temporal resources reflect the duration of the operation of land rec-
lamation systems and their payback period.

Thus, the resource component of land reclamation is a multi-element
system reflecting both the economic and natural aspects of land reclama-
tion activities.

The essence of the benefits of land reclamation and its main
forms

The utility of land reclamation can be defined as the cumulative effect
of its impact on economic, social, and natural processes. Unlike the cate-
gory of economic effect, utility includes not only results measured
in monetary terms but also intangible effects of social significance.
With in the structure of land reclamation utility, it is appropriate to distin-
guish the following main forms:

Economic utility manifests itself in increased crop yields, increased
production stability, and reduced production losses due to unfavorable
hydrological conditions. Economic utility indicators may include: in-
creased gross crop output; reduced unit costs; increased land use profit-
ability; and reduced damage from waterlogging and drought.

Economic utility can be expressed in monetary terms, allowing
for comparison with resource costs.

The social utility of land reclamation is expressed in improved living
conditions for rural residents, expanded employment opportunities, and
increased sustainability of socioeconomic development. Its main manifes-
tations include: increased employment in rural areas; demographic stabi-
lization; infrastructure development; and improved working conditions
in the agricultural sector.

Social effects are primarily qualitative in nature and require the use
of expert assessment and indexing methods.

Environmental utility is associated with the impact of land reclamation
on the state of natural ecosystems. These benefits manifest themselves
in the regulation of soil water regimes, the prevention of land degradation,
the reduction of erosion processes, and the preservation of biodiversity.
This list demonstrates that the benefits of land reclamation are complex
and cannot be reduced to just one: preventing waterlogging and soil ero-
sion; stabilizing groundwater levels; maintaining the productivity of agri-
cultural landscapes; and reducing negative impacts on water bodies.

Environmental benefits can be expressed through prevented damage
and indicators of the ecological sustainability of territories.

Exclusively to economic results.

Integral indicator of resource-utility efficiency
A generalized assessment of the effectiveness of land reclamation
within the resource-utility approach can be presented as an integrated
indicator reflecting the ratio of utility to resources.
In general, this indicator can be written as follows
_ Wil

E, = ] ()

23?;1131'

where E,, — resource-utility efficiency;

W; - utility weighting indicators;
U;- standardized utility indicators;
R; — resource cost indicators.

The use of weighting coefficients allows for consideration of socio-
economic policy priorities and the specific operating conditions of land
reclamation systems.

The integrated indicator can be used for comparative analysis of var-
ious land reclamation projects, regions, and time periods, as well as to
substantiate management decisions in land reclamation development.

The methodological foundations of the resource-utility approach are
based on the principles of comprehensiveness, systematicity, and long-
term assessment of the results of land reclamation activities. Expanding
the category of results to include social and environmental effects allows
for a more complete reflection of the societal significance of land reclama-
tion. The development of a system of indicators and an integrated indica-
tor of resource-utility efficiency creates a methodological basis for the
practical application of this approach in the public administration system
of the agro-industrial complex of the Republic of Belarus.

Algorithm for Resource-Utility Efficiency Assessment

Accordingly, the algorithm for assessing the effectiveness of land
reclamation within the resource-utility approach is as follows.

1. Defining the assessment boundaries. The object of analysis (rec-
lamation system, district, region), time interval, and set of indicators are
selected.

2. Assessing resource costs. The total costs for all resource groups
are calculated and brought into a comparable form.

3. Assessing utility. The economic, social, and environmental ef-
fects of the operation of reclamation systems are determined.

4. Standardizing indicators. All indicators are converted to a dimen-
sionless scale (e.g., from 0 to 1) to ensure comparability.

5. Aggregating indicators. An integrated utility indicator and an in-
tegrated resource intensity indicator are formed.

6. Calculating the integrated efficiency coefficient.

The integrated efficiency indicator is proposed to be determined us-
ing the formula 2

E,= 2 ©
where E,, - efficiency of land reclamation activities;

U - integrated utility;

R - total resource costs.

The resulting performance indicator values allow for comparison
of the effectiveness of various reclamation systems; identification
of the most resource-intensive infrastructure elements; determination
of modernization priorities; and justification of public funding volumes.
Dynamic analysis is particularly important, allowing for the assessment
of changes in effectiveness over time and the identification of develop-
ment trends in the reclamation system.

The resource-utility approach forms the methodological basis
for a comprehensive assessment of reclamation effectiveness, taking into
account the multifaceted nature of its consequences. The proposed
methodology allows for the linking of resource expenditures with econom-
ic, social, and environmental outcomes, thereby enhancing the validity
of management decisions in the development of the reclamation system.

Conclusion

In the context of increasing demands on the rational use of natural
resources [17] and the sustainable development of the agricultural sector
[18, 19], the problem of a comprehensive assessment of the effective-
ness of land reclamation activities is becoming particularly relevant. Land
reclamation in the Republic of Belarus is a key factor in maintaining
the productivity of agricultural land [20], stabilizing production and devel-
oping rural areas, which necessitates improving methodological ap-
proaches to assessing its results.

The conducted study substantiated the feasibility of applying a re-
source-utility approach to assessing the effectiveness of land reclama-
tion, taking into account not only the economic, but also the social
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and environmental consequences of the functioning of land reclamation
systems. Unlike traditional methods based primarily on profitability and
payback indicators, the proposed approach is focused on identifying
the total utility of land reclamation activities in relation to the volume
of resources used. The paper reveals the essence of the category
of efficiency as applied to the land reclamation complex and demon-
strates that it is multifaceted in nature, determined by the interaction
of production, social and natural factors. It has been demonstrated that
land reclamation generates sustainable economic benefits in the form
of increased crop yields and reduced production risks, as well as social
benefits such as maintaining employment and rural development, and
environmental benefits associated with regulating water regimes and
preventing soil degradation.

A resource-utility-based efficiency assessment methodology for land
reclamation activities has been developed, including a system of resource
cost and utility indicators, an algorithm for their aggregation, and
the formation of an integrated efficiency coefficient. Particular attention
is paid to standardizing indicators and accounting for difficult-to-formalize
social and environmental effects using index and expert methods.
The resource-utility approach creates the methodological prerequisites
for developing a more sound management system for the land reclama-
tion complex of the Republic of Belarus, focused on achieving economic
efficiency while simultaneously ensuring social stability and environmen-
tal sustainability.
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