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OF PRODUCTION RESOURCE UTILIZATION IN
AGRICULTURE

Nurxonov Nurkomil Qahramon ugli
Perfect University

Associate Professor, Department of Economics
Email: nurkomilnurxonov623@gmail.com

Abstract: This article explores opportunities to enhance the effectiveness of production resource utilization in agriculture.
The study applies statistical methods (index analysis, correlation-regression analysis) to group resources, examine labor
and material cost norms, and evaluate factors affecting crop yield and profitability.

Keywords: agriculture, production resources, effectiveness, yield, profitability, statistical analysis, regression equation.

Annotatsiya: Mazkur magolada gishlog xojaligida ishlab chigarish resurslaridan foydalanish natijadorligini yuksaltirish
imkoniyatlari tadqiq etiladi. llmiy ishda resurslarni guruhlash, mehnat va moddiy sarflar me’yorlarini o‘rganish, shuning-
dek, hosildorlik hamda rentabellikka ta’sir etuvchi omillarni baholash magsadida statistik usullar (indeks tahlili, korrelyat-
sion-regressiya tahlili) go‘llanilgan.

Kalit so‘zlar: gishloq xofjaligi, ishlab chiqgarish resurslari, natijadorlik, hosildorlik, rentabellik, statistik tahlil, regressiya ten-
glamasi.

AHHOTaums: B pgaHHOM cTaTbe paccMaTpuBaloTCs BO3MOXHOCTU  MOBLILLIEHMUS pe3ynbratMBHOCTU MCNONb30BaHUA
npon3BOACTBEHHbIX PECypCoOB B CEJIbCKOM xo3qauncTee. B Haquon pa60Te NMPUMEeHEeHbl CTaTUCTUYEeCKne MeToAbl
(MH,D,EKCHbIVI aHanms, KoppensUNoHHO-PErPEeCCUOHHbIN aHaJ'IVIS) Ona rpynnmpoBku pecypcoB, N3y4eHUa HOpM TpyaoBbIX U
MaTtepuarnbHbIX 3aTpaT, a TakKe OLEHKN (DakTopoB, BIMSAIOLLNX HA ypO)KaIZHOCTb 7] peHTaGeﬂbHOCTb.

KrtoyeBble crioBa: cenbckoe X035MCTBO, MPOM3BOACTBEHHbIE PECYPChI, PE3YILTAaTUBHOCTb, YPOXanlHOCTb, peHTa6eJ'IbHOCTb,
CTaTUCTUYECKUI aHanua, ypaBHEHNE perpeccuun.

INTRODUCTION

In the current period, particular attention is being paid to improving the efficiency of economic
resource utilization in the agricultural sector, as well as strengthening state support for ensuring the
availability of these resources. This is because sufficient production resources enable agricultural
enterprises to organize the production of material goods efficiently and achieve sustainable development.
Meeting the demand for each type of agricultural product primarily involves producing goods that correspond
to market needs. This, in turn, requires the effective allocation and use of an adequate quantity of production
resources to ensure sufficient output of each product type. It is well recognized that producing goods to meet
specific consumer needs involves the coordinated and efficient use of various resources.

REVIEW OF LITERATURE ON THE SUBJECT

The theoretical and methodological aspects of the socioeconomic development of the agricultural sector
and improving its efficiency have been studied by foreign scholars, including L. Sfu, T. S. Fan, L. Zhou, J. M.
Shurbakh, S. Shiona, and S. S. Shenoy [1, 2, 3].

Among scholars from the Commonwealth of Independent States (CIS), issues related to agricultural
production, economic modeling, and forecasting in the agricultural sector have been examined by L. V.
Agarkova, |. A. Baranov, N. A. Popov, A. V. Afanaseva, M. A. Solomakhin, and N. I. Grekov [4, 5, 6].

RESEARCH METHODOLOGY

The research employed methods such as a systematic approach, comparative analysis, statistical
observation, grouping, comparison, time-series analysis, economic indices, correlation and regression analysis,
induction, and deduction.

https://ist-journal.uz t.me/scupus_IST2100
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ANALYSIS AND RESULTS

In agriculture, resources are classified as follows according to their specific characteristics:

1. Means of production: land resources, working machinery and equipment, buildings and structures,
agricultural machinery, transport vehicles, productive livestock, and perennial plantations.

2. Natural resources: land, water, climatic conditions, and underground and surface natural resources.

3. Labor resources: people’s ability to produce goods and provide services, including agricultural specialists
with higher or specialized secondary education, as well as workers with general secondary education or no
specialized education.

In addition to these resources, the entrepreneurial factor also plays an important role in organizing
production efficiently under market conditions. It is assessed based on the entrepreneur’s business acumen,

qualifications, experience, intelligence, and other personal qualities (Figure 1).

Production Resources

I

l

Natural Resources

Means of Production

Labor Force and
Labor Resources

Entrepreneurship

!

!

v

v

- Land resources;

- Water resources;

- Underground and
surface resources;

- Natural and climatic
conditions;

- Natural factors.

- Land resources;

- Working machinery;

- Tools and equipment;

- Buildings and structures;
- Agricultural machinery;
- Means of transport;

- Perennial trees and

Agricultural specialists
with higher or specialized
secondary education;
Workers with general
secondary education;
Workers without
specialized education.

Manager’s business
acumen;
Entrepreneurial abilities;
Manager’s qualifications
and experience;
Manager’s intelligence
and other qualities.

other assets.

Figure 1. Production Resources in Agriculture and Their Composition!

The privatization of state property in agriculture and the restructuring of production and service systems
have increased not only the material interests of property owners but also their responsibility for the full,
economical, and efficient use of privately owned means of production. This process, in turn, has created the
need for private property owners to possess independent entrepreneurial capabilities and act as genuine
owners. As a result, alongside all traditional resources, entrepreneurial activity has also come to be recognized
as an important resource of production.

The following table presents the standards for labor and production resources required for growing
agricultural products and maintaining crops on farms. These standards were approved by Letter No. 11/48-1
dated April 7, 2007, entitled “Standards for Labor and Material Resources Required for Agricultural Production.’
The document provides standards for labor and other resource consumption across all types of agricultural

crops (Table 1).

3y

Table 1. Standards for labor and material costs per hectare of land required for agricultural production? [7]

No. - S 4]
— > o) ~ 2
g 2 2. 2 ) e c s |5
> o = S ~ o () S 7]
= c - 0% 9 = N 2 & 7]
2 SE _ S2s 3 T T = o ~ 8= |8~
5 £8F |8582 |§ z cs =2 |£2 |82
Grain 42 134 220 164 420 210 147 63
2 Including wheat 42 134 220 164 420 210 147 63
Cotton 27 964 45 340 485 220 155 110
1 Source: Author’s own work.
2 Source: Author’s own work.
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4 Potatoes 120 900 4,000 325 485 220 155 110

5 Vegetables 220 1,680 20 200 285 235 95 55

6 Fruit 40 800 X 263 270 120 85 65

7 Grapes 40 2,000 X 333 295 135 90 70

8 Alfalfa 120 123 16 294 240 100 90 50

9 Silage maize 300 46 40 250 330 150 105 75
Total X 629 X 291 X X X X X

To achieve a grain yield of 42.0 centners per hectare, the production process requires 134 person-hours
of labor, 220 kg of seeds, 164 kg of fuel, 210 kg of nitrogen, 147 kg of phosphorus, and 63 kg of potassium per
hectare. In addition, scientifically established standards indicate that achieving a cotton yield of 27 centners
per hectare requires 964 person-hours of labor, 45 kg of seeds, 340 kg of fuel, 220 kg of nitrogen, 155 kg of
phosphorus, and 110 kg of potassium. In agricultural grain production, the application rates of mineral fertilizers
vary according to soil fertility, in accordance with the established standards.

For highly fertile soils, the application rate of mineral fertilizers is reduced by 15-20%, whereas for low-
fertility soils, mineral fertilizer consumption is increased by 15-20%. Similar scientific and practical calculations
are also carried out for other crop types, taking their specific characteristics into account. These standards
serve as practical guidelines for agricultural enterprises in crop cultivation and in ensuring sufficient levels
of agricultural production. From an agrotechnological perspective, it is also important to emphasize that the
efficiency of mineral fertilizer use directly depends on irrigation periods and application rates.

The index method is appropriate for determining changes in the gross yield and productivity of cereal crops
on farms. This method is illustrated by the following example (Table 2).

Table 2. Crop areas and yields of cereal crops at the “Xolmatota” farm in Nishon District, Kashkadarya Region?

Crop type | Crop area, Yield Yield Gross yield Gross yield
2024 (ha), |2025 (ha), 2024 2025 (centners/ | 2024 (centners), 2025 (centners),
P, P, (centners/ha), |ha), Y, (YOP0O=VO0) (Y,P=V)
YO
Wheat 56 (80%) 60 (75%) 40.0 44.0 2,240 2,640
Barley 14 (20%) 20 (25%) 30.0 27.0 420 540
Total 70 (100%) |80 (100%) |[x X 2,660 3,180

I. Individual yield indices (YI=Y1:YO0):

a) For wheat: =44:40=1,1 or 110%; b) For barley =27:30=0,9 or 90%.
Il. General yield indices

a) Variable-composition yield index:

MEPLUPIIL =Y,:Y, = 2190, 2000 _ 39.75:38 = 1,046 104,6%
g= Z b Z b 80 70 imes or 0
b) Fixed-composition yield index:
YY, P, ¥Y,P, YY,P 3180
prmnd . prng prng = . ot 0
Iy P 3P SY,P, 40+ 60 + 30 + 20 3180:3000 = 1,060 or 106,0 %

As a result of changes in the yields of individual crops, the average yield across both crops increased by
6%.
c¢) Index of shifts in crop area structure:

XYoP

=<5 = 1,046:1,060 = 0,987 or 98,7%
YoX Pi

Igpr = I Iy =

Changes in the structure of crop areas resulted in a 1.3% decrease in average yield.

t.me/scupus_IST2100
215
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I1l. Crop area volume index:
Ip =P;:P,=80:70 = 1,143 or 114,3%

IV. Gross yield index:
YYv,P, YB, 3180

VY YoP, Y.By, 2660
orl, =1I, * I I, = 1,06 = 0,987 « 1,143 = 1,195 or 119,5%

= 1,195 or 119,5%

V. Absolute change in gross yield:

AB = XB; — B, = 3180 — 2660 = 520 centners

This change can be broken down as follows:

a) Change resulting from crop yield variation:

AVh=2Y1P1-ZY0P1 =3180-3000=180 centners, gross yield increased by 180 centners;

b) Change resulting from shifts in crop area structure:

AVstr= ¥YOP1-2P1= 3000-38*80=3000-3040=-40 centners, gross yield decreased by 40 centners

c) Change resulting from the overall size of crop areas:

AVarea= (2P1-ZP0)= 38(80-70)=380 centners, gross yield increased by 380 centners.

Thus, the absolute increase in gross yield amounted to 520 centners:

AV=a+b+c=180+(-40)+380=520

According to the calculated results, 34.6% of the increase was attributable to higher crop yields, while
73.1% resulted from the expansion of crop areas. Meanwhile, changes in the structure of crop areas reduced
gross yield by 7.7%.

The values presented in the original calculations have been retained where appropriate, while the percentage
associated with the structural change has been expressed as 7.7% to reflect the calculated decrease of 40
centners relative to the total increase of 520 centners.

The factors affecting production efficiency on farms can be evaluated using correlation analysis.

In many scientific studies, a multivariate correlation analysis of the profitability of total grain and raw cotton
production and sales costs has been conducted using the Gauss method in the Windows XP PASCAL software
environment. For this purpose, the following factors affecting profitability (\(Y\)) were identified:

x1 — average selling price per centner of product, thousand UZS;

x2 — average cost per centner of product, thousand UZS;

x3 — profit or loss from the sale of one centner of product, thousand UZS;

x4 — labor input, person-hours per unit of output;

x5 — quantity of products, thousand tons;

X6 — crop yield, centners per hectare;

X7 — cultivated area, thousand hectares.

Based on the calculations, three factors with the greatest influence on overall grain profitability were
selected. By solving the system of normal equations, the following regression equation was developed for the
three-factor model:

Y =4,170 + 2,062 x6 — 0,002 x2 + 0,012 x1;

The correlation coefficient representing the relationship among the factors was R=0.721, while the Fisher
criterion, indicating the statistical significance of the model, was F=36.657.

Based on these findings, the following conclusions can be drawn: an increase in crop yield of one
centner per hectare contributes to a 2.062-percentage-point improvement in overall grain profitability; effective
management of production costs supports the maintenance of profitability; and an increase of one UZS in the
selling price contributes to a 0.012-percentage-point increase in profitability.

Similarly, a three-factor regression model was developed to identify the factors with the greatest influence
on the profitability of raw cotton production. The resulting regression equation is as follows:

Y = 34,270 + 0,005 x3 + 1,166 x6 - 0,003 x2;

In this model, R=0.685 and F=44.236.
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CONCLUSIONS AND SUGGESTIONS

Based on the findings, it can be concluded that the profitability of raw cotton production is influenced by
several key economic factors, including profit, crop yield, and production costs. The results indicate that a one-
unit increase in profit is associated with a 0.005-percentage-point increase in profitability, while an increase in
crop yield of one centner per hectare contributes to a 1.166-percentage-point rise in profitability.

In contrast, a one-UZS increase in production costs leads to a 0.003-percentage-point decrease in
profitability. These findings highlight the importance of improving crop productivity, managing production costs,
and strengthening the economic efficiency of agricultural operations. Therefore, farms should focus on applying
resource-efficient technologies, optimizing the use of labor and material inputs, and adopting effective cost-
management practices. Such measures can help improve profitability, support the sustainable development of
cotton production, and strengthen the overall financial performance of agricultural enterprises.
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