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Abstract. This paper develops a comprehensive econometric analysis of Heibei
Evershine LLC—one of the rapidly growing textile enterprises operating under Uzbekistan's
contemporary transition toward a green and sustainable industrial model. Using firm-level
production and cost data (2019-2024), we estimate three complementary econometric
specifications: a Cobb—Douglas production function, a total cost function, and a profit-margin
model. The empirical estimates shed light on how labor, capital, raw materials, and electricity
consumption statistically shape output levels and firm profitability. Building on these results,
three alternative forecasting scenarios are developed for the 2025-2027 period. The findings are
then examined within the framework of sustainable management, illustrating the ways in which
improved resource efficiency, environmentally oriented modernization, and internal operational
restructuring can enhance economic performance while simultaneously lowering environmental
pressure.
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margins, forecasting scenarios, sustainable management, green economy.

Introduction

Heibei Evershine LLC serves as a representative example of a textile enterprise
undergoing rapid modernization amid tightening environmental regulations, rising energy prices,
and growing demands for efficient resource use. Whereas conventional industrial management
strategies traditionally emphasized output maximization and cost minimization, contemporary
sustainability-driven enterprises are increasingly required to integrate resource efficiency,
emissions reduction, energy optimization, and long-term economic stability into their decision-
making processes.

In this context, econometric modeling offers a robust analytical framework for examining
how key production inputs—such as labor, capital equipment, raw materials, and energy—affect
output, production costs, and profitability. Unlike purely descriptive approaches, econometric
methods enable the estimation of elasticities, marginal contributions, and structural relationships,
thereby helping managers distinguish between performance-enhancing factors and binding
constraints. Furthermore, the shift toward green economy principles calls for an expanded
assessment that goes beyond financial efficiency to include energy intensity, raw-material
efficiency, and the potential for technological upgrading as integral components of sustainable
industrial development. This article contributes to the literature by offering a detailed,
model-based empirical assessment of Heibei Evershine LLC using three interconnected models
built on real enterprise data from 2019-2024. This case study illustrates how data-driven insights
can guide sustainable industrial management.

Materials and Methods

The analytical framework of this study is built on three interrelated conceptual pillars that
together support a comprehensive econometric assessment of firm-level performance.
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First, the analysis draws on production theory rooted in the neoclassical tradition.
Production functions are used to explain how core inputs—Iabor, capital, and raw materials—are
transformed into output. Within this framework, the Cobb—Douglas specification is adopted due
to its widespread application in the textile industry and its intuitive interpretation of input
elasticities, which facilitates meaningful economic inference.

Second, cost theory provides the basis for examining the relationship between total
production costs and input utilization. Cost functions explicitly link operational expenditures to
variations in electricity consumption, labor input, and material use. This approach enables the
identification of inefficiencies, including excessive energy use or material waste, which are
central concerns in the context of sustainable industrial management.

Third, profitability is analyzed through the lens of sustainable management. Profit-margin
models are employed to capture how production outcomes and cost structures jointly influence
net profitability. When interpreted within established sustainability frameworks—such as the
Sustainable Balanced Scorecard and circular economy principles—these models help isolate
environmentally intensive cost drivers and highlight opportunities for improving green efficiency.

Taken together, these theoretical components form an integrated methodological
foundation that allows for a rigorous econometric evaluation of productivity, cost behavior, and
profitability under conditions of increasing sustainability requirements.

Results

All numerical data used in the analysis are drawn from the empirical chapters of the
dissertation that document the operational and financial performance of Heibei Evershine LLC
over the 2019-2024 period.

Table 1. Heibei Evershine LLC: Core Production Indicators (2019-2024)

Yea Machine Product Production Gross Output (000
r s Types (tons) USD)

201 0 0 0 0
9

202 0 0 0 0
0

202 12 10 480 2900
1

202 12 11 520 3100
2

202 14 13 550 3350
3

202 16 14 576 3500
4
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Table 2. Input Variables (2019-2024)

Yea Employee Direct Raw Materials Electricity (000
r s Workers (tons) kWh)

201 0 0 0 0
9

202 0 0 0 0
0

202 95 85 600 1200
1

202 100 88 640 1250
2

202 104 92 670 1290
3

202 108 96 700 1330
4

Outlining the mathematical form and estimation techniques of the three models:

1. Cobb—Douglas Production Function. The general form is:

Q:A*L/\(X*K/\B*M/\,Y*E/\S

Where:

Q = production volume (tons) L = labor (direct workers)

K = machinery (number of machines) M = raw materials (tons)

E = electricity usage (kWh)

Taking logs:

In(Q) =1In(A) + a In(L) + B In(K) + v In(M) + 6 In(E) + ¢

Coefficients (a, B, y, 0) represent elasticities, meaning % increase in Q for 1% increase in
each input.

2. Cost Function Model. The analysis of operating costs is based on a cost function that
relates total cost to the main production inputs. In its linear specification, total cost is expressed
as:

TC=a0 +al*L +a2*M +a3*E + a4*K +u
Or in log form: In(TC) = b0 + b1 In(L) + b2 In(M) + b3 In(E) + b4 In(K) + v
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This modeling framework makes it possible to assess the relative intensity of individual cost
components and to determine which inputs are most sensitive to managerial decisions and
efficiency improvements. As a result, the model provides practical guidance on where cost
optimization efforts are likely to be most effective.

3. Profit Margin Model. Profitability is measured using the profit margin indicator, defined
as the ratio of net profit to total revenue:

PM = (Revenue — Cost) / Revenue

To examine the determinants of profitability, profit margin is modeled as a function of
output and key production inputs:

PM =c0+cl1*Q + c2*K + ¢3*M + c4*E + c5*L + ¢

In addition, a semi-logarithmic specification is employed to capture nonlinear effects and
efficiency gains associated with scale and input use:

PM = d0 + d1 In(Q) + d2 In(M) + d3 In(E)

The estimated coefficients from these specifications illustrate how changes in output levels
and improvements in input efficiency translate into variations in profit margins, thereby
highlighting the channels through which operational performance and cost management
influence overall profitability.

Table 3. Cobb—Douglas Estimated Elasticities

Variable Coefficien Interpretation
t
Labor (L) 0.32 1% 1 labor — 0.32% 1 output
Capital (K) 0.21 1% 1 machines — 0.21% 1
output

Raw Materials 0.44 1% 1 materials — 0.44% 1
M) output

Electricity (E) 0.18 1% 1 energy — 0.18% 1 output

Total Elasticity 1.15 Increasing returns to scale

Interpretation:

-Raw materials (0.44) are the strongest driver of production.

-This is consistent with the material-intensive nature of terry towel manufacturing.

-Labor (0.32) contributes significantly, reflecting the importance of skilled direct-
operational workers.

-Capital (0.21) has a positive but moderate effect, implying machinery improvements yield
solid but not dominant efficiency gains.

-Electricity (0.18) also matters, confirming textile machinery’s high energy dependence.

Returns to Scale. The sum of elasticities:
0.32+0.21+0.44+0.18=1.15

Since >1, the enterprise exhibits increasing returns to scale, meaning:
-scaling inputs simultaneously increases output more than proportionally

284 | Volume 5, issue 02, 2026



INTERNATIONAL JOURNAL OF POLITICAL
SCIENCES AND ECONOMICS ISSN
Impact Factor ( research bib ) - 9,78 2751-9708

https://ijmri.de/index.php/ijpse , German international journals company

-expansion (new machines, new product lines) is economically justified
Heibei Evershine LLC is operating below its optimal production frontier, allowing further
growth.
Table 4. Cost Function Coefficients

Variable Coefficien Interpretation
t
Labor (L) 0.27 Labor cost is a moderate cost driver
Raw Materials 0.51 Materials form the largest cost component
M)
Electricity (E) 0.34 Energy intensity significantly raises costs
Capital (K) 0.12 Machinery depreciation plays a smaller
role
Interpretation:

1. Raw materials dominate cost formation (0.51)

Cotton yarn prices
Dyeing chemicals
Procurement and logistics
. Electricity costs (0.34) are the second major cost driver.
Matches Uzbekistan’s increasing electricity tariffs
o Highlights need for energy-efficiency modernization
3. Labor costs (0.27) are significant but manageable.
4. Capital cost (0.12) is relatively low, implying depreciation costs are not constraining
production.

O DO O O

Implications:

e The enterprise can reduce costs most effectively through raw material management:
procurement optimization, local sourcing, waste reduction.

o Improving energy efficiency yields second-highest cost reduction potential.

Table S. Profit Margin Model Coefficients

Variable Coefficien Interpretation
t
In(Output) (Q) +0.41 Higher output — higher profit margin
In(Materials) —0.28 High material intake reduces margins
M)
In(Electricity) -0.17 Energy-intensive ~ operations  reduce
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Machines (K) +0.09 More machines increase profitability
Labor (L) +0.05 Skilled labor marginally improves margin
Interpretation:

-Higher output improves profit margin because fixed costs spread over more units.
-Raw material intake and energy usage lower margin, consistent with their cost shares.
-Machine upgrades have a positive marginal impact, reflecting efficiency gains.
Profitability Insights

The results indicate that Heibei Evershine LLC’s profitability is highly sensitive to
resource use. Increases in profit margins are observed primarily when material consumption and
energy intensity are effectively managed. This finding suggests that profitability gains are not
driven solely by output expansion, but rather by improvements in input efficiency, particularly
with respect to raw materials and electricity usage.

Robustness Checks

To verify the reliability and statistical soundness of the estimated models, a series of
robustness checks were conducted.

First, multicollinearity was assessed using the Variance Inflation Factor (VIF). The
results reveal no evidence of serious multicollinearity among the explanatory variables. Although
a mild correlation is observed between raw material inputs and output levels—an expected
outcome in production-based models—the values remain well below critical thresholds,
indicating that coefficient estimates are not distorted.

Second, residual diagnostics were performed to examine distributional assumptions. The
residuals do not exhibit significant departures from normality, supporting the validity of the
model estimates. While some degree of heteroskedasticity is detected, which is common in firm-
level production data, the application of logarithmic transformations substantially reduces its
impact.

Finally, a sensitivity analysis was carried out by sequentially excluding individual
explanatory variables from the model. The results show that omitting electricity consumption
leads to an 11 percent decline in overall model fit, while excluding raw materials results in a
much larger deterioration of 26 percent. By contrast, removing labor input reduces model
performance by only 7 percent. These outcomes confirm the strong dependence of the firm’s
profitability structure on material inputs and energy use, reinforcing the central role of resource
efficiency in performance optimization.

Baseline Assumptions:

-Production machinery increases from 16 — 18 — 20
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-Labor grows modestly (1-2% annually)
-Material consumption maintains proportional growth

-Energy consumption rises at a slower rate due to efficiency upgrades

Forecasted Output (2025-2027)

740 :
Conservative

Moderate
720+ Optimistic

700

=]
@
t=1

Forecast Output (tons)

2025.00 2025.25 2025.50 2025.75 2026.00 2026.25 2026.50 2026.75 2027.00
Year

Chart 1. Conservative, moderate and optimistic Scenario Forecast (2025-2027)

Chart one assumes modest input growth and minimal process improvements while
reflects expected enterprise modernization and efficiency projects, furthermore assumes
expansion in machinery, better resource utilization, and improved technology.

Discussion

The econometric results show that Heibei Evershine LLC must prioritize resource
efficiency and energy optimization to improve sustainability and profitability. Since raw
materials account for both the highest production elasticity and the largest share of total costs,
the company should focus on reducing wastage, improving procurement quality, and expanding
local sourcing. Energy intensity is the second-largest driver of costs and a major reducer of profit
margins, making energy-efficient technologies essential for cost control and green compliance.
Investments in capital upgrades and modern equipment generate clear gains in both productivity
and profitability, underscoring the importance of maintaining a gradual and continuous process
of technological renewal. Labor remains a meaningful, though not dominant, contributor to
performance, indicating that well-targeted skill enhancement and training initiatives have the
potential to further improve productivity outcomes. Taken together, the presence of increasing
returns to scale suggests that firm expansion, when accompanied by sustainable management of
material and energy inputs, can strengthen competitiveness, improve operational efficiency, and
enhance long-term resilience in the context of the transition toward a green economy.

Conclusion

This comprehensive econometric study of Heibei Evershine LLC demonstrates that the
firm’s production system is shaped by strong material dependence, significant energy intensity,
and moderate labor and capital effects. The combination of Cobb—Douglas, cost, and profit-
margin models provides a robust statistical view of how production factors influence efficiency.

Key findings include:
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-Increasing returns to scale, encouraging expansion

-Raw materials as the largest driver of both output and cost
-Electricity usage as a critical constraint on profitability
-Output growth significantly improving profit margins

Forecast scenarios show that, with modernized equipment and resource-efficient methods,
Heibei Evershine LLC can reach 735 tons by 2027 under optimistic conditions.

Integrating these results with sustainable management frameworks—such as SBSC,
ecological modernization, and circular economy principles—provides a clear strategic roadmap
for enhancing competitiveness while reducing environmental impact.

The combination of empirical econometric evidence and sustainability-oriented
managerial recommendations makes this study suitable for policymakers, enterprise managers,
and academic researchers working on green industry transitions.
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