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Abstract

This study examines the impact of macroeconomic factors and financial
development on non-performing loans (NPLs) across developed,
developing, and less developed countries. Utilizing panel data from 2004
to 2019 and employing the Generalized Method of Moments (GMM)
approach, the analysis explores the short-term determinants of NPLs,
while long-term dynamics are assessed through the Granger causality test.
The empirical framework is based on a modified version of the model
proposed by Goyal et al. (2023). The findings indicate that NPLs are
negatively associated with economic growth (GDP) and inflation (INF),
and positively associated with unemployment (UNE). Furthermore,
banking sector variables such as bank capital (BCE), return on assets
(ROA), non-interest income to total income (NIT), bank credit ratio
(CRB), financial capitalization ratio (AFI), and the share of foreign bank
assets (AFB) exhibit a negative relationship with NPLs. The study also
finds that, in the long run, higher levels of economic growth are
associated with a decline in NPLs, and that financial development—along
with enhanced regulatory and supervisory mechanisms—contributes to a
reduction in loan delinquency.

* Assistant Professor, Department of Macroeconomics and Future Studies, Institute for Trade Studies and Research,
Tehran, Iran (Corresponding Author), amirsoori@gmail.com
** Economics Researcher, Department Of Macroeconomics And Future Studies, Institute for Trade Studies and
Research, Tehran, Iran. zhilapanahi59@gmail.com

How to Cite: Souri, A. R. & ,Panahi, F. (2025). Macroeconomic changes and financial development on non-
performing loans are developing, developed and less developed .Economic Modeling. 19 (69) 1-25.



https://eco.firuzkuh.iau.ir/
https://doi.org/https:/doi.org/10.71849/ECO.2025.1130343

Economic Modeling

Volume 19, Issue 69, Spring 2025, 1-25. sanad.iau.ir/journal/eco (4

1. Introduction

This study analyzes data from 94 countries over the period 2004-2019, encompassing
developed, developing, and less developed economies. The extensive sample size and
16-year time span provide a robust basis for examining the effects of macroeconomic
variables and financial development on non-performing loans (NPLs). The findings are
particularly relevant for bank managers, financial institutions, and monetary and
financial policymakers, including central banks, as they offer insights into the dynamics
influencing credit risk. The structure of the paper is as follows: the first section reviews
the theoretical literature on macroeconomic and financial development variables
affecting NPLs; the second section outlines the research methodology, data sources, and
estimation techniques; the third section presents the empirical model and results; and the
final section offers a summary of key findings, conclusions, and policy
recommendations.

2. Research method and data

This study examines the determinants of non-performing loans (NPLs) using country-
level panel data for the period 2004 to 2019, drawn from the International Monetary
Fund and the World Bank’s Global Financial Development Database. Due to data
limitations regarding financial development indicators in some countries, the final
sample includes 94 countries—comprising 21 developed, 48 developing, and 25 less
developed nations. To address the research objectives and test the proposed hypotheses,
the study investigates the impact of two main categories of variables—macroeconomic
indicators and financial development measures—on NPLs. A panel data regression
model is estimated using annual data and STATA14 software. The model specification
includes NPLs as the dependent variable (NPLy), with its lagged value (NPLt-1)
incorporated to account for persistence in credit risk over time.

(NPL);; = a + BINPL;,_; + B2BCE;, + B3ROA;; + B4NIT;, + B5CRB;, + B6AFI;,
+ B7AFB;, + B8GDP,, + BOUNE; , + B10INF;, + &;,

The explanatory variables used in the analysis include bank cost efficiency (BCE),
return on assets (ROA), the ratio of non-interest income to total income (NIT), capital
adequacy ratio (CRB), financial intermediation (AFI), the ratio of foreign bank assets to
total bank assets (AFB), gross domestic product (GDP), unemployment rate (UNE), and
inflation rate (INF). The study employs the Generalized Method of Moments (GMM) to
estimate the model. The use of GMM is justified by the limitations of the ordinary least
squares (OLS) approach, particularly in contexts where heterogeneity and endogeneity
are present, as is often the case when examining the impact of financial variables on
non-performing loans (NPLs). Prior studies (e.g., Kedir et al., 2018; Goyal, 2023;
Singhal) have demonstrated that OLS estimators can be biased and inconsistent due to
the endogenous nature of banking variables and their simultaneous interaction with
NPLs. Accordingly, GMM provides a more robust framework for addressing these
econometric issues.
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3. Analysis and discussion

The empirical analysis reveals a strong and positive relationship between current and
lagged non-performing loans (NPLs), indicating persistence in NPL levels over time.
This finding aligns with the results of Ozili (2018) and Ghosh (2022). Across all panels,
gross domestic product (GDP) is negatively associated with NPLs, supporting the
conclusion that economic growth contributes to a reduction in loan defaults, consistent
with the studies by Laven and Majnouni (2003) and Ozili (2015). Economic expansion
fosters financial stability and higher repayment capacity, thereby lowering the volume
of NPLs. In contrast, inflation (INF) is positively correlated with NPLs, a result in line
with Sharika (2014) and Beck et al. (2015), suggesting that inflationary pressures may
undermine borrowers’ real income and repayment ability.

Furthermore, the results indicate a positive relationship between unemployment
(UNE) and NPLs, echoing the findings of Enkoso (2011). Higher unemployment rates
reduce household income and creditworthiness, contributing to increased default risks.
Bank cost efficiency (BCE) exhibits a negative relationship with NPLs, corroborating
the results of Lozis et al. (2012); improved cost efficiency reflects stronger risk
management and operational effectiveness, which help to reduce default rates.
Similarly, the return on assets (ROA) is negatively related to NPLs, as noted in Berger
and DeYoung (1997), implying that more profitable banks tend to have lower levels of
problematic loans.

The capital adequacy ratio (CRB) also demonstrates a negative association with
NPLs, consistent with the findings of Bodriga et al. (2010) and Klein (2013). This
suggests that banks with stronger capital buffers are better equipped to manage credit
risk, benefiting from more rigorous monitoring and credit screening practices. A
negative relationship is also observed between the ratio of non-interest income to total
income (NIT) and NPLs, supporting Ozili (2019). Banks with diversified income
streams are less reliant on risky interest-bearing assets, reducing their exposure to
default risk.

Moreover, financial intermediation (AFI), measured by domestic credit provision, is
inversely related to NPLs across all panels, indicating that more developed financial
systems are associated with improved credit allocation and reduced loan defaults. The
share of foreign bank assets (AFB) among total bank assets is also negatively associated
with NPLs, as observed in Ghosh (2022), suggesting that foreign participation in the
banking sector can enhance prudential practices and reduce credit risk. Finally, the
effect of financial freedom on NPLs is consistently significant and negative across all
panels, underscoring the role of liberalized financial environments in improving credit
quality and reducing default rates.

4. Conclusion

The findings of the study indicate a long-term convergence between economic growth
and the reduction of non-performing loans (NPLs). Periods of sustained economic
growth are typically associated with increased income levels and greater stability in the
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manufacturing and service sectors, thereby decreasing the likelihood of loan defaults. In
such conditions, borrowers’ capacity and willingness to repay loans improve, enhancing
banks’ ability to meet financial obligations and maintain financial soundness.
Additionally, financial development contributes to more effective supervisory and
regulatory mechanisms, thereby reducing the volume of non-performing assets in the
banking sector.

A key responsibility of central banks and other financial supervisory authorities is to
ensure the reliability and efficiency of the financial system, thereby safeguarding the
interests of all stakeholders. Financial stability fundamentally depends on a robust
banking sector that can efficiently intermediate between savers and borrowers. In
advanced economies, prudential oversight mechanisms such as bank stress testing are
employed to monitor systemic risk, with NPL modeling serving as a critical component
of such evaluations. These practices aim to restore and uphold public confidence and
financial stability during periods of stress.

Moreover, the study underscores the role of financial development in mitigating NPL
levels. Financial liberalization, in particular, enables banks to adopt advanced
technologies and introduce innovative financial products and services, thereby
strengthening operational capacity and reducing exposure to credit risk.
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1. Introduction

Economic vulnerability—an increasingly pivotal topic in economic and social
research—captures the constellation of economic and social conditions that renders
certain population groups especially susceptible to shocks, with consequences ranging
from income inequality, poverty, and unemployment to social instability and diminished
quality of life (Parry etal., 2007; Frisch & Acker, 2020). Evidence suggests that large
informal sectors exacerbate these outcomes by depressing labor-market conditions and
undermining equitable income distribution; in many countries, individuals gravitate
toward informal employment when formal jobs are scarce or access to them is highly
unequal (Feld & Schneider, 2010). Although policymakers and scholars increasingly
recognize economic vulnerability as a pressing challenge, the specific role of the
shadow economy in shaping a country’s vulnerability remains under-explored. This
study therefore, examines how the size of the shadow economy influences economic
vulnerability in emerging economies. The remainder of the paper reviews theoretical
and empirical literature, describes the data and model, presents estimation results, and
concludes with a discussion of policy implications.

2. Research Method and Data

To investigate the impact of the shadow economy on economic vulnerability, this study
employs a nonlinear panel data methodology. Specifically, the Panel Smooth Transition
Regression (PSTR) approach is used to assess how natural resource abundance
moderates this relationship, with the level of resource abundance serving as the
transition variable. The analysis is based on a sample of 47 emerging economies,
selected according to established studies and indices, covering the period from 2007 to
2021 to ensure sufficient data availability for robust and comprehensive analysis.

3. Analysis and Discussion

Across the two regimes, the shadow economy is positively associated with economic
vulnerability, though its impact moderates as natural-resource rents rise: below the
5.79 %-0f-GDP threshold, each unit increase in the shadow economy raises
vulnerability by 0.1828 wunits, whereas above the threshold the coefficient falls
to 0.1585. Financial development lowers vulnerability in both regimes, and its
mitigating effect doubles from —0.0485 to—0.1006 when rents exceed the threshold,
indicating stronger protection in resource-rich economies. The buffering influence of
per-capita GDP weakens beyond the threshold, shifting from —0.1035 to—0.012, while
urbanization’s adverse effect intensifies from 0.0684 to 0.0812. Economic freedom
remains a significant stabilizer, yet its benefit drops sharply in the high-rent regime
(from—0.5394 to—0.0029). Governance quality also reduces vulnerability in both
regimes, with its effect strengthening from —0.0205 to—0.0813 once natural-resource
rents surpass the threshold.
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4. Conclusion

The findings indicate that the size of the shadow economy exerts a positive impact on
economic vulnerability. In emerging countries, the shadow economy is often linked to
illegal activities and corruption, which generate economic uncertainty and instability,
thereby heightening vulnerability. Moreover, widespread tax evasion within the shadow
economy reduces government revenue, limiting public investment in infrastructure and
essential services, and increasing exposure to external shocks. lllegal operations,
corruption, diminished fiscal capacity, and underinvestment in public goods collectively
contribute to rising economic vulnerability. However, significant disparities in natural
resource endowments among emerging countries may alter the intensity of these effects.
To examine this heterogeneity, the study applies the PSTR approach to distinguish
between resource-rich and resource-poor countries. The results demonstrate that the
adverse effects of the shadow economy on economic vulnerability are less severe in
resource-rich countries, suggesting that abundant natural resources may buffer or offset
some of the negative consequences associated with informal economic activity.
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1. Introduction

Risk and rates of return are fundamental concepts in financial economics. Generally,
investors aim to implement strategies that maximize returns while minimizing risk. The
price volatility of financial assets is influenced by both systematic (external) and
unsystematic (internal) risks (Dahmene et al., 2021). Total risk can be divided into
systematic risk, which cannot be eliminated through diversification, and unsystematic
risk, which can be mitigated; systematic risk arises from factors outside the market
(Foroughi & Jahanbakhsh, 2020). Over the past three decades, Iran has faced various
macro-level risks, including economic, financial, and political risks, which affect market
activity and efficiency (Mohseni et al., 2019). At the macro level, such risks and
instability significantly impact financial markets like the stock market (Hashemi
Kochaksaraei et al., 2020).

Corporate governance essentially refers to the framework of rules, legal, cultural, and
institutional arrangements that guide a company’s decision-making and performance.
Key elements include shareholders and their ownership structure, the board of directors
and its composition, company management led by the CEO, and other stakeholders who
can influence company actions (Zhou et al., 2021). This paper examines the role of
financial intermediation and the threshold effects of corporate governance on the stock
returns of listed banks, considering risk and monetary policy shocks, using the Panel
Smooth Transition Threshold Auto Regression (PSTR) model.

2. Literature Review

Corporate governance systems vary based on the management style and legal
environment in which a company operates. Internally, corporate governance
mechanisms include key stakeholders such as the board of directors and ownership
structure, while externally, they involve market controls and the legal-regulatory
framework. Emphasizing the role of financial intermediation, this study investigates the
threshold effects of corporate governance on the stock returns of listed banks amid risk
and monetary policy shocks, using the Panel Smooth Transition Threshold
Autoregression (PSTR) model. Given the significance of this issue in shaping banks’
monetary and financial policies, conducting this research is both timely and necessary.

3. Methodology

This research is applied in terms of its purpose, descriptive in its analytical nature, and
classified as post-event research with respect to data collection. The statistical
population consists of data from listed banks over the period 2013 to 2022 (1392 to
1401 in the Iranian calendar). For model estimation, this data is used within the
framework of a Panel Smooth Transition Regression (PSTR) model, which is estimated
using EViews and Stata software.
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4. Analysis and Discussion

Based on the model estimation results, liquidity shocks have a negative impact on the
stock returns of selected listed banks in Iran. As liquidity shocks increase and the overall
liquidity in the economy rises, inflation rates have also escalated in recent years. Under
such inflationary pressures, borrowers are less motivated to repay their loans, leading to
higher loan arrears for banks. This, in turn, reduces banks’ profit margins and stock
returns in the stock market.

Similarly, liquidity risk negatively affects the stock returns of these banks. Managing
liquidity is a critical function of financial management for banks. Holding cash in current
accounts, with the central bank, or as legal reserves helps reduce liquidity risk but
simultaneously limits investment opportunities, ultimately reducing profitability. As
liquidity risk rises in the banking system, profit margins decline, causing a drop in stock
returns.

Credit risk, identified as a primary banking risk, also negatively influences stock
returns. This risk arises when borrowers are unable or unwilling to meet their obligations.
The impact of credit risk is traditionally measured by the financial loss resulting from
borrower defaults. Since the loan portfolio forms the core of commercial banks’ assets,
banks must carefully assess borrowers’ creditworthiness before granting loans. Losses
from credit risk can materialize even before actual default, as credit risk represents the
possibility of loss due to a deterioration in a borrower’s ability to fulfill obligations. As
credit risk increases and banks’ lending capacity decreases, stock returns decline
accordingly, as reflected in the model estimation results.

5. Results

The estimation results of the nonlinear part of the model (second regime) reveal that
corporate governance, bank size, and capital adequacy have a positive and significant
effect on the stock returns of the selected banks. These findings suggest that companies
with higher corporate governance quality tend to exhibit greater stock liquidity. As
corporate governance improves, the frequency and volume of stock trading sessions also
increase, reflecting enhanced stock liquidity. This may be because stronger corporate
governance leads to better oversight by shareholders, resulting in more accurate, timely,
and comprehensive company information. By reducing information asymmetry,
shareholders trade with greater confidence, thereby increasing transaction volume and
liquidity. This aligns with signaling theory, which posits that companies provide
transparent financial information to gain investor trust and attract capital in a
competitive market.

Stock liquidity is a key advantage of the stock exchange, as investors prefer assets
that can be traded quickly and at low cost. Since investors expect returns proportional to
the risks they bear, illiquidity is considered a risk for which they demand compensation.
Bid argues that higher stock liquidity intensifies capital market pressure on managers to
focus on short-term results, potentially encouraging short-term management strategies.
Conversely, other scholars believe that increased liquidity enhances shareholder control
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over management through heightened scrutiny and the threat of selling shares,
motivating managers to strengthen long-term company value and reputation, including
dividend policies.

These results are consistent with the findings of Afsari et al. (2019), Monir et al.
(2019), and Salehi Kordabadi, Sajjad, and Zaddousti (2013), who also reported a
significant positive relationship between corporate governance quality and stock returns
in banks and companies, reinforcing the conclusions of this study.
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1. Introduction

Iran’s persistent political, social, and economic volatility exposes the country to
financial instability, and sharp swings in housing prices regularly strain society.
Because housing absorbs a large share of household budgets, any difficulty in securing
adequate accommodation intensifies economic pressure and can trigger social harm.
Among the forces that influence these dynamics, social capital—defined as the trust,
norms, and networks that foster cooperation—plays a pivotal role: high inequality
weakens social interactions, erodes trust, and ultimately affects market behaviour.
Housing prices, meanwhile, often fluctuate not only in response to fundamentals but
also to speculative activity, so pinpointing the true drivers behind price surges is
essential for sound policy. Existing theories suggest that the link between social capital
and housing prices may vary by context, yet no prior study has explored this
relationship in Iran. Accordingly, the present research asks whether shifts in social
capital can help explain changes in Iranian housing prices.

2. Research method and data

Saikkonen (1992) and Stock and Watson (1993) introduced the Dynamic Ordinary
Least Squares (DOLS) method as an enhancement of the traditional Ordinary Least
Squares (OLS) approach. The term "dynamic" refers to the method’s ability to account
for the temporal pattern in how the dependent variable responds to changes in the
independent variables over time. DOLS was developed to address issues arising from
random trends in time series data and to provide a reliable estimation technique for
relationships among variables that exhibit such trends. The cointegration relationship in
the DOLS model is expressed as follows:

y, =X/ +D, 7+ Z AX

i=—a

!
t+] 5+Vlt

3. Analysis and discussion

The model estimation results indicate that social capital, gold price, exchange rate, and
economic growth significantly affect housing prices in Iran at the 5% significance level,
while the total stock index does not have a significant impact. Social capital and the
exchange rate exert a negative influence on housing prices, with the social capital
coefficient estimated at -0.43. Conversely, gold price and economic growth have
positive effects on housing prices. The positive relationship between gold price and
housing suggests that as gold values rise, individuals tend to invest more in other safe
assets like housing. During economic crises or market volatility, gold and housing often
serve as safe investment havens. The exchange rate (dollar) also shows a significant
negative effect on housing prices. Economic growth, representing overall welfare and
income levels, positively and significantly correlates with housing prices, reflecting that
higher income and improved living standards increase demand for housing.
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4. Conclusion

Housing prices are a key economic indicator that significantly influence social welfare,
wealth distribution, and economic sustainability. Consequently, accurate analysis and
continuous monitoring of housing prices are crucial for policymakers, urban planners,
and economists to develop effective strategies that stabilize the market and improve
access to adequate housing. Social capital—a fundamental concept in social and
economic sciences—plays a vital role in sustainable development and enhancing
individuals’ quality of life. It encompasses social networks, norms, and mutual trust
among community members, which facilitate cooperation and coordination. Beyond
interpersonal relationships, social capital also impacts the performance of social,
economic, and political institutions. The relationship between social capital and housing
prices is therefore an important area of inquiry in urban and economic research. This
study aims to examine the effect of social capital on housing prices in Iran from 1991 to
2022 using the Dynamic Ordinary Least Squares (DOLS) method. The findings reveal
that social capital and the exchange rate (USD) have a significant negative impact on
housing prices, while increases in gold prices and economic growth contribute to rising
housing prices. Additionally, the total stock index was found to have no significant
effect on housing prices.
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compared to other modes, along with increased foreign exchange earnings
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international road transport in the industrial market. Therefore, the
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1. Introduction

Rapid transformation and uncertainty have become defining features of the modern
world. In this highly competitive environment, creating value for customers and
fostering long-term relationships are critical to business success. Marketing—
particularly in the industrial sector—plays a pivotal role in this process, as value is
created by aligning products and services with organizational needs. As global
competition intensifies, supply chain management has gained increasing importance,
particularly for Iran, which holds a strategic position in the global supply network and
international transportation. Nevertheless, land freight transport continues to face
numerous challenges. In response, this study aims to evaluate the criteria for value
creation in industrial transportation using the DEMATEL approach.

2. Research method and data

This exploratory-applied, descriptive case study adopted a mixed-methods approach
grounded in a pragmatic philosophy, as outlined in the research onion framework. The
qualitative phase involved semi-structured interviews with 14 purposively selected
academic and industry experts to identify customer value creation criteria, ensuring
trustworthiness through credibility, transferability, dependability, and confirmability.
The quantitative phase utilized pairwise comparison matrices based on the DEMATEL
technique, involving 12 experienced executives from international road transport
companies specializing in commercial affairs, R&D, technical operations, and strategic
planning, all with a minimum of ten years of experience. Reliability of the instruments
was confirmed through a test-retest method, with correlation coefficients of 0.77, 0.74,
0.70, 0.75, and 0.72, indicating consistent results across repeated measures.

3. Analysis and discussion

Based on the results obtained using the DEMATEL technique, the most influential
factors in the customer value creation model within industrial marketing are
infrastructure (0.88), regulations (0.76), operational roles (0.61), macro challenges
(0.56), support (0.49), informational roles (0.48), investment (0.33), company reputation
(0.33), market research (0.07), and communication (0.04). In contrast, the most affected
factors include customer value creation (-1.04), organizational outcomes (-0.73),
national impact (-0.70), country positioning (-0.59), transnational effects (-0.54),
industry philosophy (-0.44), trade balance (-0.35), and sustainable development (-0.16).
Notably, market research (8.71) demonstrates the highest level of interaction among the
eighteen identified criteria, underscoring its critical role in shaping industrial marketing
strategies.

4. Conclusion
The analysis reveals that in industrial marketing, certain factors serve as key drivers of
customer value creation, while others are more affected by the process itself. This



https://eco.firuzkuh.iau.ir/

Economic Modeling

sanad.iau.ir/journal/eco Volume 19, Issue 69, Spring 2025, 103-124.

dynamic interplay underscores the importance of strategic management and the
integration of critical elements to optimize value creation for industrial customers.
Notably, market research emerges as a central component, playing a pivotal role in
identifying customer needs and informing strategic decisions, thereby contributing
substantially to overall industry performance.
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1. Introduction

Productivity growth through technology transfer and absorptive capacity offers
developing countries a shortcut to acquire, absorb, and disseminate advanced
technologies from developed nations at minimal cost, risk, and time. One key channel
for this technology transfer is foreign direct investment (FDI) by large multinational
companies, which generates spillover effects within the host country’s economy. The
inflow of FDI enhances absorptive capacity and human capital levels through
interaction with foreign firms, thereby fostering productivity growth.

In this article, beyond assessing efficiency levels via productivity growth analysis, we
employ Data Envelopment Analysis (DEA) and the Malmquist index to examine
changes in total factor productivity in the Iranian industrial sector. These changes arise
from technology transfer driven by FDI and the country’s absorptive capacity. The
primary objective is to investigate the impact of global knowledge transfer through FDI
across 20 Iranian industries and measure the resulting changes in domestic productivity.
Additionally, we consider factors such as research and development expenditure and
labor force quality as indicators of a country’s innovation potential and attractiveness to
foreign investment.

2. Research method and data

This research is applied in nature and employs a quantitative approach. The study
covers 13 years from 2004 to 2017, focusing on Iran as its spatial scope. Data were
collected from the Statistical Center of Iran, the Central Bank of the Islamic Republic of
Iran, and commercial statistics of Iran. The timeframe under analysis includes the first
twelve years of the country’s Development Perspective Document, encompassing the
fourth and fifth Economic Development Plans. The statistical population consists of
manufacturing industries active in Iran during this period, covering 20 industries.

Using Data Envelopment Analysis (DEA) to evaluate efficiency and productivity, this
study incorporates factors such as research and development and labor force quality to
represent the country’s innovative and absorptive capacity. The effects of knowledge
transfer on productivity are then analyzed. Productivity changes are decomposed using a
directional distance function with a generalized Malmquist output index to specifically
assess the impacts of technical change, technical efficiency change, and scale efficiency
change.

3. Analysis and discussion

According to the Malmquist index, the country’s industrial sector experienced a decline
in total productivity in the years 2005, 2014, 2015, and 2016, while productivity
improved during the other years studied. Specifically, the garment, leather, rubber
products, and transportation industries saw a decrease in productivity, whereas the
remaining industries experienced growth.
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Technology transfer through foreign direct investment (FDI) has reinforced the role
of human capital in enhancing both overall and component productivity. Moreover, it
has been demonstrated that in industries with higher absorptive capacity, FDI
contributes to greater productivity gains.

4. Conclusion

The estimation of the research models revealed that productivity growth, technical
change, changes in technical efficiency, and total factor productivity were influenced by
their past values, exhibiting a negative effect. This indicates instability in the growth
rates of productivity and its components within the country’s industries; specifically, an
increase in productivity in one year tends to be followed by a slowdown in growth in the
subsequent year.

The results also show that the interaction between human capital and foreign direct
investment has a positive and significant impact on productivity growth, technical
efficiency growth, and technological change. This suggests that technology transfer
through foreign investment directly contributes to improvements in total factor
productivity, technical efficiency, and technological progress.

Furthermore, the study finds that the cumulative effects of research and development
(R&D) expenditures on productivity are positive and statistically significant,
highlighting the crucial role of R&D in enhancing industrial productivity.
Consequently, industries can boost their absorptive capacity and overall productivity by
increasing investment in R&D.
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