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Abstract

Given escalating environmental challenges and the imperative of achieving sustainable
development goals, more precise assessments of a country’s environmental status are essential.
This study employs the Load Capacity Factor—defined as the ratio of biocapacity to ecological
footprint—to examine the impact of economic complexity and economic globalization on Iran’s
environmental sustainability over the period 1995-2021. The Fully Modified Ordinary Least
Squares (FMOLS) method is used for estimation. The results indicate that economic complexity
and financial development have a positive and statistically significant effect on the Load
Capacity Factor, while economic globalization, foreign direct investment, and non-renewable
energy consumption exert a negative and significant impact. Based on these findings, a revision
of the country’s economic and environmental policies through a sustainability lens is warranted.
Proposed strategies include redirecting production and exports toward low-pollution products,
enforcing stringent environmental regulations on foreign investment, expanding trade relations
with countries upholding high environmental standards, providing financial support for green
projects, and reforming energy policies to prioritize efficiency and renewable resources. Such
measures can help reconcile economic development with environmental stewardship and
strengthen the country’s load capacity factor.
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Introduction

The world is currently confronting severe environmental instability, largely driven by the
escalating emission of greenhouse gases. Consequently, countries are increasingly shifting away
from fossil fuel-dependent energy systems, as carbon dioxide and other pollutants significantly
accelerate global climate change. Historically, research on environmental sustainability has relied
on partial indicators such as greenhouse gas emissions, limiting the comprehensiveness of
environmental assessments. To address this methodological gap, the Load Capacity Factor (LCF)—
which integrates biocapacity and ecological footprint into a single measure—has been developed as
a comprehensive indicator of ecological health. Despite its considerable potential, no prior study in
Iran has employed this index to evaluate environmental sustainability. The present study seeks to
fill this critical research gap by analyzing the effects of economic complexity and economic
globalization on Iran’s environmental sustainability. Using time-Series data from 1995 to 2021, the
study applies the Fully Modified Ordinary Least Squares (FMOLS) method to ensure robust
statistical inference. By incorporating these advanced economic variables within the comprehensive
framework of the load capacity factor, the research provides a nuanced understanding of how
economic structures influence ecological outcomes in Iran. The findings offer valuable insights into
balancing economic development with environmental protection and present evidence-based
strategies for policymakers to mitigate adverse ecological impacts while promoting sustainable
growth. This approach enables a more accurate and multidimensional assessment of sustainability
determinants compared to earlier single-indicator models.

Methodology

To investigate the impact of economic complexity and economic globalization on the load
capacity factor in Iran, and following the research literature—specifically Awosusi et al. (2024) and
Latif et al. (2023)—the empirical model is specified as follows:

LCF; = By + B1EG; + B,ECI; + B3NRE; + B,FDI, + B<FD, + &; (8]

In Equation (1), LCF denotes the Load Capacity Factor, the dependent variable. The independent
variables are Economic Globalization (EG), the Economic Complexity Index (ECI), Non-
Renewable Energy Consumption (NRE), Foreign Direct Investment (FDI), and Financial
Development (FD). The model also includes a constant term (o) and a random error term (€) in year
*t*. Data for the period 19952021 were extracted from international sources, including the Global
Footprint Network, the World Bank, the Economic Complexity Observatory, the KOF Swiss
Economic Institute, and the International Energy Agency. Given the nature of the data, the Fully
Modified Ordinary Least Squares (FMOLS) method was employed to estimate Equation (1).
EViews software was used for all empirical analyses.

Results and Discussion

The stationarity properties of the variables were examined using the Phillips—Perron (PP) test.
According to the results, all variables are stationary after first differencing, indicating that they are
integrated of order one, 1(1). Before estimating the model, the optimal lag length was determined to
be one based on the Schwarz Information Criterion (SIC). Subsequently, the Johansen—Juselius
cointegration test was applied to assess the existence of a long-run relationship among the variables.
Both the trace statistic and the maximum eigenvalue statistic confirm the presence of at least one
cointegrating vector. Given that all variables are 1(1) and cointegrated, and to address potential
biases arising from autocorrelation and endogeneity, the model was estimated using the Fully
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Modified Ordinary Least Squares (FMOLS) method. The estimation results are presented in Table
1.

The results indicate that economic complexity exerts a positive and statistically significant effect
on the Load Capacity Factor, raising the index by 0.07 units. In contrast, economic globalization has
a negative and significant impact, reducing the Load Capacity Factor by 0.003 units. Foreign direct
investment also displays a negative and significant effect, decreasing the index by 0.02 units.
Conversely, financial development plays a positive and significant role in improving the Load
Capacity Factor, increasing it by 0.12 units. Non-renewable energy consumption, in line with
expectations, has a negative and significant effect, lowering the index by 0.02 units.

Table 1: Model estimation results using the fully modified least squares method

variable symbol coefficient | standard error | t-statistic probability
Economic Complexity ECI 0.07 022798 0. 3.325 0.0034
Economic Globalization EG -0.003 0.001623 -1.950 0.06
Foreign direct investment FDI -0.02 0.011003 -2.025 0.05
Financial development FD 0.12 0.036492 3.466 0.002
non-renewable energy NRE -0.027 0.003019 -9.126 0.000
Constant term C 0.660 0.033884 19.500 0.000

Source: Research findings

Conclusion

The findings indicate that economic complexity enhances the environmental load capacity,
implying that a more diversified production structure can help alleviate environmental pressure by
facilitating the adoption of sustainable practices. Expanding clean technologies and eco-friendly
production methods is therefore essential for reducing pollution and conserving natural resources.
However, given Iran’s economic constraints, large-scale investment in green technologies requires
substantial government support and international cooperation. Economic globalization, on the other
hand, adversely affects the load capacity, suggesting that policymakers should promote low-carbon
production, encourage green innovation, and strengthen trade relations with countries that uphold
stringent environmental standards to facilitate technology transfer. Foreign direct investment also
negatively impacts environmental capacity, highlighting the need to attract high-quality,
environmentally compatible investments while curtailing polluting activities. Financial
development positively influences load capacity through its ability to channel funds toward
sustainable projects via incentives, green credit schemes, and supportive banking policies. Finally,
the reliance on non-renewable energy sources erodes environmental capacity, underscoring the
importance of transitioning toward clean energy.
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1. Vector Error Correction Model (VECM)
2. Canonical Cointegrating Regression (CCR)
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1. Autoregressive Distributed Lag (ARDL)

2. Nonlinear Autoregressive Distributed Lag (NARDL)

3. Quantile Regression

4. Dynamic Ordinary Least Squares (DOLS)

5. Generalized Method of Moments (GMM)

6. Fourier-based Autoregressive Distributed Lag (F-ARDL)
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7. Awosusi et al. (2024)
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2. Hansen Parameter Instability

3. Park Added Variables
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