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Objective: This study aims to examine the effects of credit friction on total factor
productivity, with particular emphasis on the role of oil price changes and exchange
rate fluctuations in the Iranian economy.

Methodology: This applied study adopts a descriptive—correlational design and
employs annual and quarterly data covering the period 1991-2024. Credit friction is
measured using the ratio of loan loss provisions to total assets, loan loss reserves to
total assets, non-performing loans to total loans, and public debt as a percentage of
GDP. Qil prices, exchange rates, and real interest rates are included as control
variables. To simultaneously estimate variables with different frequencies, the Mixed
Data Sampling (MIDAS) approach is utilized. Prior to model estimation, seasonal and
non-seasonal unit root tests, the Phillips—Perron stationarity test, and the Johansen
cointegration test are conducted to ensure the reliability of the empirical analysis.
Findings: The MIDAS estimation results indicate that all credit friction indicators
have a negative and statistically significant effect on total factor productivity, implying
that tighter financial constraints reduce productive efficiency in the manufacturing
sector. Oil prices exert a positive and significant impact on productivity, whereas
exchange rates and real interest rates show negative and significant effects. The high
explanatory power of the model and the statistical adequacy of diagnostic tests confirm
the robustness of the empirical findings.

Conclusion: The results highlight that mitigating credit frictions and effectively
managing exchange rate and interest rate volatility are essential for enhancing total
factor productivity. Accordingly, monetary and fiscal policies should focus on
improving firms’ access to financial resources and reducing macroeconomic
uncertainty to foster sustainable productivity growth.

Keywords: Credit friction; Total factor productivity; Oil price; Exchange rate; MIDAS
model
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EXTENDED ABSTRACT
Introduction

Productivity, particularly total factor productivity, is widely recognized as a core determinant of
long-term economic growth, competitiveness, and sustainable development. Beyond the accumulation of
labor and capital, productivity reflects how efficiently economies transform inputs into outputs through
technological progress, institutional quality, and effective resource allocation. Among the structural
determinants of productivity, access to finance and the efficiency of financial intermediation play a pivotal
role, as financial systems influence investment decisions, innovation capacity, and firms’ ability to adopt
advanced technologies (Khalgi, 2025; Pishrooyan Varki, 2025). When financial systems fail to allocate credit
efficiently, credit frictions emerge and constrain productive activities.

Credit friction refers to imperfections in financial markets that prevent firms and economic agents
from accessing external finance at reasonable cost. These frictions may arise from information asymmetry,
weak legal frameworks, banking sector inefficiencies, high risk premiums, or macroeconomic instability.
In bank-based financial systems, such frictions are often reflected in high non-performing loans, elevated
loan loss provisions, restrictive lending conditions, and excessive public debt crowding out private
investment (Akbarzadeh et al., 2025; Taghavi, 2025). As a result, firms may reduce investment in physical
capital, postpone technology upgrades, and limit spending on human capital, all of which negatively affect
productivity.

In resource-rich and oil-dependent economies, the relationship between credit conditions and
productivity is further complicated by fluctuations in oil prices and exchange rates. Oil price changes
affect government revenues, liquidity conditions in the banking sector, and overall macroeconomic
stability. Periods of high oil prices often expand fiscal space and credit supply, whereas oil price
downturns tend to tighten financial conditions and intensify credit constraints (Liu et al., 2023; Tatar et al.,
2024). Exchange rate volatility also plays a critical role, particularly in economies that rely heavily on
imported intermediate and capital goods. Currency depreciation raises production costs and increases
firms’ financing needs, which can be difficult to meet in the presence of credit frictions (Barati &
Moghadam Nia, 2025; Shahbaz et al., 2023).

Empirical evidence suggests that high interest rates and exchange rate instability discourage long-
term investment and innovation, thereby weakening productivity performance. Moreover, excessive
public debt may absorb financial resources that could otherwise support private sector activity, especially
in environments with limited financial depth (Kumar, 2025; Ramzan et al., 2023). These dynamics highlight
the importance of examining credit frictions within a broader macroeconomic context that includes oil
price movements and exchange rate fluctuations.

Recent advances in technology and digital transformation further emphasize the importance of
financial access for productivity enhancement. Studies across engineering, construction, and industrial
systems demonstrate that productivity gains increasingly depend on capital-intensive technologies such
as automation, artificial intelligence, machine learning, and advanced digital infrastructure (Doost
Mohammadi, 2025; Pant & Belz, 2026). However, adopting such technologies requires stable and affordable
financing. Research in areas such as intelligent construction systems, advanced modeling, and robotics



consistently underscores that technological efficiency cannot be separated from financial capacity (Blanco-
Valcarcel et al., 2025; Chen et al., 2025; Cho et al., 2025; Gong et al., 2024; Helian et al., 2024; Hu et al., 2025).

Despite a growing body of literature on financial constraints and productivity, several gaps remain.
Many empirical studies rely on variables with identical data frequencies, which may obscure the short-
run effects of high-frequency macroeconomic shocks such as oil price and exchange rate fluctuations.
Furthermore, limited attention has been paid to integrating credit friction indicators with mixed-frequency
macroeconomic variables in a unified empirical framework. Addressing this gap requires methodological
approaches capable of capturing both short-term dynamics and long-term relationships.

The Mixed Data Sampling (MIDAS) approach provides a suitable framework for this purpose, as
it allows the incorporation of variables observed at different frequencies within a single regression model.
By combining annual productivity indicators with quarterly or higher-frequency macroeconomic
variables, MIDAS models offer more accurate and timely insights into the transmission mechanisms
linking credit conditions and productivity (Pant & Belz, 2026; Tang et al., 2025; Tanoli et al., 2025). In line
with recent methodological developments and empirical needs, this study applies the MIDAS framework
to investigate the effects of credit friction on total factor productivity, emphasizing the roles of oil prices
and exchange rate movements in the Iranian economy.

Methods and Materials

This study adopts an applied, descriptive—correlational research design. The empirical analysis is
conducted using a combination of annual and quarterly data covering the period from 1991 to 2024. Total
factor productivity serves as the dependent variable and is constructed based on value added relative to
labor and capital inputs in the production sector.

Credit friction is measured through a composite set of indicators, including the ratio of loan loss
provisions to total assets, the ratio of loan loss reserves to total assets, the ratio of non-performing loans
to total loans, and public debt as a percentage of gross domestic product. These variables capture different
dimensions of financial constraints and banking sector inefficiency.

Quarterly oil prices, exchange rates, and real interest rates are included as control variables to
account for macroeconomic conditions affecting productivity. To accommodate the mixed-frequency
nature of the data, the Mixed Data Sampling (MIDAS) regression approach is employed. Prior to
estimation, standard econometric procedures are applied to assess stationarity and long-run relationships
among the variables. Model diagnostics are conducted to ensure the statistical adequacy and robustness
of the estimated relationships.

Findings

The empirical results indicate that all credit friction indicators exert a negative and statistically
significant effect on total factor productivity. Higher loan loss provisions, larger loan loss reserves,
increased non-performing loans, and higher public debt levels are associated with lower productivity in
the production sector. These findings suggest that financial constraints reduce firms’ capacity to allocate
resources efficiently and limit their ability to invest in productivity-enhancing activities.

Oil prices exhibit a positive and significant relationship with productivity, implying that higher oil
revenues contribute to improved productive performance, likely through enhanced liquidity and increased
investment capacity. In contrast, exchange rate depreciation and higher real interest rates have significant
negative effects on productivity, reflecting increased production costs and higher financing expenses.
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The estimated model demonstrates strong explanatory power, and diagnostic tests confirm the
validity of the imposed MIDAS structure. The inclusion of high-frequency macroeconomic variables
improves the model’s ability to capture short-term shocks and their transmission to productivity outcomes.

Discussion and Conclusion

The findings of this study provide clear evidence that credit frictions constitute a major structural
impediment to productivity growth. By constraining access to finance, credit frictions limit firms’
investment in capital accumulation, technological upgrading, and human capital development. The
negative impact of public debt further suggests that macro-financial imbalances can crowd out private
sector activity and weaken productive efficiency.

The positive role of oil prices underscores the importance of revenue channels in oil-dependent
economies. However, reliance on oil income also exposes productivity performance to external shocks,
highlighting the need for diversification and prudent fiscal management. The adverse effects of exchange
rate volatility and high interest rates emphasize the importance of macroeconomic stability for sustaining
productivity growth.

Methodologically, the application of the MIDAS framework demonstrates the value of integrating
mixed-frequency data to capture complex economic dynamics. This approach allows for a more nuanced
understanding of how short-term macroeconomic fluctuations interact with long-term productivity trends.

In conclusion, enhancing productivity requires a comprehensive policy approach that addresses
financial constraints, stabilizes macroeconomic conditions, and promotes efficient allocation of resources.
Reducing credit frictions, improving financial sector performance, and managing oil revenues and
exchange rate volatility are essential steps toward achieving sustainable productivity growth.
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