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Abstract

This study was aimed to investigate the status of the banking system of
Iran, based on the annual financial statements of 16 sample banks, using
difference-in-difference (DID) technique originated in the field of
econometrics, over the period 2013 — 2021. DID is a quasi-experimental
design that makes use of longitudinal data from treatment and control
groups to obtain an appropriate counterfactual to estimate a causal effect.
By examining the difference between the performance of the treatment
group and the control group before and after the implementation of the
policy, results showed that compliance with capital requirements by the
country's banks improves the performance of banks in lending and also
has a positive effect on the ratio of non-performing loans. Also by
examining the difference between the treatment group and the control
group before and after the implementation of the The requirement for
sustainable investment policy, it was found that this requirement improves
the performance of banks in the amount of lending. Based on the results,
it is suggested that the emphasis of the Central Bank on the
implementation of Basel Il requirements and the follow-up and
supervision of their implementation in the banking system should be
among the priorities of the Central Bank.
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1. Introduction

After the financial crisis of 2008, financial and accounting standards as well as banking
supervision faced fundamental changes in order to clarify the reporting of financial
items in the balance sheet and financial statements and banking operations, and banks
had to comply with very strict regulations and operate within the framework of legal
supervision. Complicated were required. In this regard, in 2010, the legislators, in the
form of the Basel Ill agreement, amended the laws related to capital requirements in
response to the global financial crisis in 2007-2008. Also, the BCBS proposed new
liquidity standards to minimize the maturity mismatch of banks. The need to apply the
requirements of the Basel Ill agreement in order to improve the performance of the
banking system in the country and reduce the effects of the risks facing this sector,
prompted this study to investigate the level of implementation of the Basel IlI
guidelines and their effect on the performance of the banking system in Iran. The reason
for making these reforms is that banks are changing the content associated with the
weight of risky assets. Accordingly, during this process, the capital adequacy ratio and
other capital-related criteria are overvalued, as they underestimate risk-weighted assets,
and as a result, it can have negative effects on banking stability as well as banks'
lending. Therefore, it is clear that one of the consequences of the Basel Il treaty, and
specifically the two capital and liquidity requirements, can be on the amount of banks'
lending. In this regard, in the present study, this issue for the banking sector of Iran has
been investigated. In order to achieve this goal, the main question of the present study is
whether liquidity and capital requirements affect the lending performance and the ratio
of non-performing loans of banks listed in the Tehran Stock Exchange.

2. Methodology

In this regard, this research using the information obtained from the annual financial
statements of 16 sample banks, including Bank Ekhtaz Novin, Parsian, Tejarat, Sina,
Saderat, Kerebehan, Mellat, Post Bank, Saman, Pasargad, Day, Shahr, Tourism, Capital,
the future and the Middle East for the annual period from 2013 to 2021 studies the state
of the banking system in lIran. This research uses DID models to carry out the
aforementioned investigation.

3. Analysis and Discussion

Regarding the ratio of facilities to assets under the conditions of applying the
requirement of sustainable investment, the effect of the ratio of cash balance to assets
has a positive effect and the ratio of non-performing loans to assets and the growth of
liquidity in the country has a negative effect on the ratio of facilities to assets of the
banks under study. Under the conditions of applying the requirement of sustainable
investment in banks, the effect of liquidity, inflation rate, and economic growth rate of
the country have a positive and significant effect on the ratio of non-performing loans.
By examining the difference between the treatment group and the control group before
and after the implementation of the policy, it was found that this requirement improves
the performance of banks in the amount of lending.
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It is observed that at the time of applying capital requirements, only two variables, the
ratio of cash to assets and the ratio of outstanding loans to assets, have a positive and
negative effect on the amount of banks' lending, respectively.Also, the variables of
liquidity, inflation rate, liquidity growth rate, and economic growth rate of the country
have a positive effect on the ratio of non-performing loans, and only the variable of
capital flight rate from the elastic has negative effects. By examining the difference
between the treatment group and the control group before and after the implementation
of the policy, it was found that compliance with capital requirements by the country's
banks improves the performance of banks in lending and also has a positive effect on
the ratio of non-performing loans. According to the results of the parallel test, there is
equivalence for pre-occurrence effects in the model of the ratio of non-performing loans
and facilities to assets and their dynamics are confirmed. This is also true for post-event
effects. Both tests show that the use of the difference in difference model provides
strong results and this model is suitable.

4. Conclusion

Accordingly, it is suggested that the Central Bank's emphasis on the implementation of
Basel 111 requirements and the follow-up and supervision of their implementation in the
banking system should be among the priorities of the Central Bank. In addition, the
Central Bank should limit the granting of unreasonable and excessive facilities by the
banking sector to the public sector and put more emphasis on the capital requirements
and facilities granted by banks. In addition, the Central Bank should seek to provide
new solutions to the government to finance itself as the largest economic actor in order
to reduce the government's dependence on the monetary base and thus prevent the
creation of new debt and its transfer to the coming years and increase the monetary
base.
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1. Introduction

Data Envelopment Analysis (DEA) provides a nonparametric method to evaluate the
relative efficiency of decision-making units (DMUSs). It calculates the ratio of weighted
outputs to weighted inputs to assess the efficiency of DMUs with multiple inputs and
outputs. Practitioners widely use DEA and Multiple-Criteria Decision-Making
(MCDM) tools in management, control, and decision-making processes. However, basic
DEA models fail to discriminate among efficient DMUs, which creates the need to
combine DEA with MCDM techniques, such as TOPSIS, for ranking purposes.
Traditional DEA also struggles to handle imprecise or ambiguous input and output
values, which often arise in real-world data. Researchers use fuzzy logic to integrate
DEA and TOPSIS to address this issue. This approach manages uncertain data by
representing it with fuzzy numbers, ensuring more reliable and valid decisions.
Researchers have increasingly combined DEA and TOPSIS with fuzzy set theory to
enhance decision-making in uncertain environments. They analyze various multi-
criteria decision-making (MCDM) problems using the fuzzy TOPSIS method and
develop extensions to solve real-life scenarios. This paper reviews these studies,
emphasizing the effectiveness of the fuzzy TOPSIS method in addressing complex
MCDM challenges.

2. Research method and data

This research aims to present an integrated Fuzzy DEA and fuzzy TOPSIS technique
based on similarity to the ideal solution for the complete ranking of DMUs in a fuzzy
environment.

3. Analysis and discussion

We demonstrate the effectiveness and capability of the proposed approach through two
illustrative examples and a real-world application. The first example involves two fuzzy
inputs and two fuzzy outputs, with the dataset presented in Table 3 using triangular
fuzzy numbers. These data have also been referenced in prior studies. The ranking
results, derived using the proposed method, appear in Table 5. The second example
includes two fuzzy inputs, two desirable fuzzy outputs, and one undesirable fuzzy
output. The dataset, detailed in Table 4, also employs triangular fuzzy numbers. Table 9
presents the ranking results based on the proposed method. To showcase the
applicability of the model with real-world data, we analyze variables from nine
branches of NIOC in Iran, spanning nine provinces. The dataset includes two input
variables—number of staff (11) and costs (12) (comprising operational expenses, labor
costs, maintenance, and other services)—and three output variables: gas extraction
volume (O1), oil extraction volume (02), and production quality (O3). Table 11
provides the input-output dataset, with company names anonymized for confidentiality.
The ranking results, calculated using the proposed algorithm, are displayed in Table 12.
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Table 12: d~, d" and cl; values; ranking results based on proposed method

DMUs d* d- clf rank
Col 0.6041 2.7719 0.8211 1
Co2 0.6391 2.7490 0.8114 2
Co3 1.5889 1.6400 0.5079 6
Co4 1.4709 1.7515 0.5435 5
Co5 1.6717 0.7024 0.4815 7
Cob 2.5477 0.6915 0.2135 8
Co7 2.6847 0.5703 0.1752 9
Cos8 0.8710 2.3847 0.7325 3
Co9 1.4676 1.8539 0.5582 4

The ranking outcomes in Table 12 reveal that Company 1 exhibits the most favorable
situation, while Company 9 shows the least favorable circumstances among the
companies.

4. Conclusion

This paper ranks all DMUs in a fuzzy environment by integrating fuzzy DEA and
TOPSIS. The process treats each fuzzy input and output as an attribute and each DMU
as an alternative. After normalizing the fuzzy decision matrix, the approach calculates
the distance of each DMU from the best and worst solutions. Numerical experiments
validate the proposed method and compare it with existing ranking techniques based on
a-levels. The proposed method performs effectively for undesirable fuzzy output
variables and offers several advantages over existing approaches. These include cost-
efficient computation and independence of results from a-levels. Unlike most ranking
methods in fuzzy DEA that rely on a-levels, the proposed approach provides a unique
rank for all a-levels, addressing a significant limitation of traditional methods.
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1. Introduction

Monetary policy, along with fiscal policy, is a crucial aspect of a country’s economic
strategy. The central bank employs various tools to achieve its monetary policy
objectives, primarily focused on stabilizing inflation through interest rate adjustments.
In parallel, governments implement fiscal policies to promote financial stability and
economic growth using budgetary measures. On the other hand, to effectively
coordinate monetary and fiscal policies, it is crucial to consider the role of foreign
exchange market participants, particularly in the economies of developing countries.
These participants serve as a third active actor in achieving the desired economic goals.
Research on the Iranian economy has analyzed the influence of market speculators and
foreign exchange market traders on the strategic decisions of policymakers. Research
indicates that speculative activities exacerbate inequality, divert individuals from
legitimate businesses, and fuel greed with the allure of quick wealth, putting
inexperienced small investors at heightened risk of bankruptcy. In the Iranian economy,
the significant reliance on oil revenues for the government's and Central Bank's total
foreign exchange reserves means that negative shocks in the oil market can quickly
impact the foreign exchange market. As a result of this, the Central Bank's ability to
maintain a balance between supply and demand to support its target exchange rate is
limited, especially due to the presence of multiple exchange rates. This imbalance
between high foreign exchange demand and insufficient supply contributes to the
divergence between official and unofficial (market) foreign exchange prices.

2. Research method and data

In this study, we assume that there are three key players in the game: the government,
the central bank, and economic speculators in the foreign exchange market. The
government aims to achieve the highest possible economic growth by implementing
fiscal policies through the use of budgetary instruments. The central bank aims to
control inflation in the economy by using monetary policies and interest rate tools. On
the other hand, participants in the foreign exchange market seek to maximize their
profits through trading foreign currencies in the unofficial market. They do this by
taking advantage of the difference between the official exchange rates and the market
prices of foreign currencies.et. In this game, we aim to explore what strategies and
interactions among the three players can maximize their utility while minimizing social
loss. Specifically, we will examine whether non-cooperation among these players, as
described by Nash equilibrium, is more effective than forming coalitions for mutual
benefit. We will also consider the effects of competing coalitions and whether they can
implement a coordinated and combined policy among the three players within the
context of a semi-cooperative game, which blends elements of both non-cooperative and
cooperative gameplay. We want to determine if these different approaches yield more
optimal outcomes.

3. Analysis and discussion
To simulate and derive the best response functions for each player, we construct an
outcome matrix in normal form based on their welfare functions, first extracting
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relevant parameters to numerically define the equations. The analysis focuses on
equilibria in non-cooperative and semi-cooperative games, emphasizing coalition
formation. Three players adopt distinct strategies aligned with specific policy
instruments: the government employs budgetary strategies—contractionary,
intermediate (equilibrium), and expansionary fiscal policies; the central bank uses the
interest rate to implement contractionary, intermediate (equilibrium), and expansionary
monetary policies; and speculators seek to profit from market-official currency price
disparities through minimal, intermediate, or maximum intervention in the foreign
exchange market. This framework facilitates understanding of strategic interactions and
equilibrium outcomes under varying cooperative scenarios.

4. Conclusion

The results of this game indicate that the non-cooperative Nash equilibrium occurs
when the government implements a contractionary fiscal policy, the central bank adopts
a contractionary monetary policy, and participants in the foreign exchange market
engage in minimal intervention. The results of the greedy scalar equilibrium in the
coalition game indicate that the best outcome occurs when three players—the
government, the central bank, and the speculator—cooperate and negotiate to achieve
an optimal social result. In this scenario, the speculator's profit decreases to zero.
Additionally, the losses for both the government and the central bank are minimized. In
this situation, the government adopts a contractionary fiscal policy, the central bank
implements an expansionary monetary policy, and the speculator takes an active role in
the foreign exchange market. The most unfavorable scenario among these five
coalitions occurs when there is a lack of coordination and cooperation among the
players in forming a coalition. Additionally, when comparing the outcomes of the two
Nash equilibria with the greedy scalar equilibrium in the coalition game, it becomes
evident that the coalition equilibrium is superior to the non-cooperative Nash
equilibrium.
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1. Introduction

During the years 1980-1990, many countries in Europe, Asia, and Latin America
experienced currency crises, leading to significant fluctuations in currency markets.
These fluctuations and market instability resulted in a decline in the value of domestic
currencies (Hajrati, 2010). However, central banks could intervene to counteract this
depreciation by raising interest rates or exchanging domestic currency for foreign
reserves (ibid).

Currency crises impose substantial economic losses and undermine policymakers'
confidence. Their consequences extend beyond affected nations, influencing global
trade and capital flows. To mitigate these deficits, countries often increase exports or
seek short-term foreign loans to finance long-term projects. Research highlights that
currency crises are a major factor contributing to pressure in currency markets (Hajrati,
2010). This pressure is primarily reflected in exchange rate fluctuations. Despite these
challenges, some companies respond by accelerating stock offerings, increasing
production capacity, and creating new investment opportunities (Ozek & Ergur, 2022).

Theories on exchange rates emerged in the 1960s, with the concept of currency
market pressure first introduced by Girton and Roper in 1977. This concept quantifies
total pressure on the exchange rate, which can be alleviated through market
interventions. Essentially, foreign exchange market pressure leads to currency
depreciation, reflecting investors' reluctance to hold the national currency (Klaassen &
Mavromatis, 2016). Recent studies on foreign exchange market pressure emphasize two
key indicators: exchange rates and foreign exchange reserves. Various studies have
incorporated variables such as the nominal exchange rate, interest rate, and foreign
exchange reserves. Other influential factors include the consumer price index, per capita
production growth, trade balance, capital flow, and government debt (Varoska & Kakel,
2014). Some studies further emphasize that exchange market pressure depends on a
country’s economic structure, requiring macroeconomic models for accurate assessment
(Rao, 2013). An increase in a country’s exchange rate, a decrease in foreign reserves, or
simultaneous changes in both can intensify pressure on the foreign exchange market.
During crises, this pressure disrupts economic stability and negatively affects key
economic indicators (Parlactona & Karpat, 2018).

Sanctions involve imposing restrictions on specific countries, companies, or
individuals as a response to particular actions. Beyond affecting economic development,
these restrictions also impact various other sectors. Given their adverse effects on the
general population, policymakers often adapt strategies to mitigate their negative
consequences. Over the past two centuries, approximately 110 countries have faced
sanctions (Turki & Mazaheri, 1401).

2. Research method and data

This study examines the growth rate of production, the ratio of government
expenditures to GDP, the ratio of government debt to GDP, and the impact of embargo
periods between Iran and Russia. Data collection is based on library research, with data
sourced from the World Bank and the Central Bank for the period 2000-2023. The
model estimation follows an autoregressive approach with a distributed lag structure.
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To measure currency market pressure and estimate the relevant model, this research
adopts the framework developed by Eisenman and Biniki (2015) in their study.
equation (1)
EmP = e —€-1 IRy — IR;_4

€t-1 IR¢ 4
It is the nominal exchange rate and IR is the foreign exchange reserves, so the currency
market pressure is related to changes in foreign reserves and exchange rates.
equation (2)
Emp = GDP, + Expense; + Debt; + Sanc+e;
EMP: is the currency market pressure index for country i at time t.
GDP :economic growth
Debt:The ratio of the government's external debt based on the percentage of GDP
Expense:Government expenses based on percentage of GDP:
Also, since there has been a global embargo in these sample member countries during
the investigated periods, therefore, the virtual variable indicating the embargo with the
Sanc symbol has also been included in the model.

3. Analysis and discussion

The estimation results of the ARDL model for Russia indicate that, in the short term,
comprehensive sanctions have a negative effect on foreign exchange market pressure.
This suggests that increased sanctions during the analyzed period contributed to a
reduction in currency market pressure. Studies have shown that while sanctions led to a
depreciation of the Russian ruble and triggered a financial crisis, Russia was able to
mitigate their impact by compensating through other economic sectors. Another
contributing factor is the elasticity of consumer demand for Russian goods, which
allows for short-term adjustments. For Iran, the ARDL model results show that the
coefficient of sanctions is negative and significant. The short-term negative effect of
sanctions can be attributed to the elasticity of consumer demand, as it takes time for
alternative markets to substitute Iranian products. Consequently, despite sanctions,
currency market pressure decreases in the short run.

Economic growth, both in the short and long term, has a negative effect on currency
market pressure in Iran. A 1% increase in economic growth reduces foreign exchange
market pressure by 2% in the short term and by 3% in the long term, aligning with the
findings of Desai et al. (2017). Additionally, government spending has a negative and
significant effect on currency market pressure, decreasing it by 0.003% in the short term
and 0.004% in the long term. Although this effect is small, it can be explained by the
government's role in importing raw materials for production, which boosts GDP, fosters
economic growth, and ultimately increases foreign exchange reserves—thereby
reducing market pressure.

Finally, the estimation results indicate that the negative effect of sanctions is not
statistically significant in the long term.
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19/11/2024 Abstract . .
The Civil Service Pension Fund and the Armed Forces Pension Fund rely
on government budgets for more than 85% of their funding. In contrast, the
Accepted: Social Security Organization (SSO) is the only major pension fund in the
11/01/2025 country with the lowest share of government support, highlighting the need
for careful attention to its revenues and expenditures.One of the most
Keywords: pressing issues facing the country today is the financial instability of
Public Pension Funds, pension funds, manifesting as a resource deficit relative to expenditures.
Financial Sustainability, | without timely solutions, this problem could have a significant impact on
Actuarial Calculations, the overall economy.This study aims to address this issue by first using
DSGE Model,

actuarial models to assess how changes in parameters, such as the
contribution rate, affect the financial sustainability of pension funds.
Subsequently, the financial sustainability of the Social Security
JEL Classification: Organization is evaluated within a dynamic stochastic general equilibrium
H, 55G, 22R13 (DSGE) framework, and the outputs of these two approaches are compared.
The results reveal that following a change in the contribution rate and the
introduction of shocks, the actuarial model indicates an improvement in the
financial sustainability of the SSO due to increased resources. However, the
DSGE model presents different findings. It shows that the fund's resources
did not grow substantially because the higher contribution rate and the
associated shock disrupted the labor market, leading to negligible changes
in the fund’s assets. Moreover, due to the equilibrium maintained across
various economic sectors, the fund's liabilities increased. This is attributed
to contributors paying higher premiums now expecting higher pensions in
return, thereby worsening the fund's sustainability challenges.
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1. Literature Review

The literature review in this study aims to examine the financial sustainability of
pension funds and the impact of macroeconomic variables on their performance.
Financial sustainability is defined as the ability of a financial system to initiate, grow,
and maintain operations over the long term. Research findings indicate that pension
funds can only ensure financial sustainability if they remain resilient to economic
shocks.

Studies further reveal that pension funds not only respond to macroeconomic factors
but also actively contribute to economic dynamics. The key economic impacts
include:1) Labor Market: Pension funds are influenced by changes in labor supply and
demand, wages, and participation rates.2) Capital Market and Firms: By investing in
financial assets such as bonds and stocks, pension funds simultaneously affect and are
influenced by the capital market.3) Economic Growth: The rate of economic growth is a
critical determinant in improving or worsening the financial condition of pension
funds.4) Demographic Changes: Population aging represents one of the most significant
challenges for pension systems. 5) Government: When pension funds face financial
instability, they tend to develop high dependency on government budgets for their
survival.

2. Methodology

The research employs a descriptive-applied methodology utilizing a Dynamic
Stochastic General Equilibrium (DSGE) model. This model is designed to analyze the
impact of macroeconomic variables on the financial sustainability of pension funds. The
statistical population of the study is confined to Iran, with the Social Security
Organization of Iran as the sample under examination. The data used in this research
spans the years 2016 to 2021 (1395 to 1400 in the Iranian calendar).

The research framework draws upon the models proposed by Kastelein and Romp
(2020) and Frankovic et al. (2020), with specific adjustments to reflect the conditions of
Iran's economy. Additionally, components related to job-seeking individuals are
integrated into the analysis based on two previous studies and the Iranian labor laws, as
incorporated by the researcher .The DSGE model used in this study comprises six core
components: 1) Households (employed, job seekers, and retirees), 2) Firms, 3) Pension
Fund, 4) Labor Market, 5) Government, and 6) Central Bank.

3. Analysis and discussion
The analysis and discussion emphasize that parametric reforms, such as increasing
contribution rates, are insufficient to resolve the financial sustainability challenges faced
by pension funds. Without structural and systemic reforms, these funds will likely
encounter financial instability, exacerbating their inability to fulfill financial obligations
in the future.

While raising contribution rates temporarily boosts fund resources, the resulting
disruptions in the labor market and the emergence of new liabilities driven by retirees'
heightened expectations make this increase unsustainable in the long run. Findings from
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the DSGE model reveal that such measures may negatively impact other sectors of the
economy and further escalate the debt burden of pension funds.

4. Results
he findings of this study indicate that raising the contribution rate has a positive effect
on the fund’s resources; however, this impact is evaluated differently within the
framework of the Dynamic Stochastic General Equilibrium (DSGE) model. Actuarial
calculations suggest that increasing the contribution rate enhances the fund’s resources.
Nonetheless, the DSGE model reveals that higher contribution rates lead to increased
liabilities due to retirees' elevated expectations, thereby exacerbating financial
challenges and further destabilizing the financial sustainability of the Social Security
Organization.

These results underline the necessity of comprehensive and fundamental reforms, as
the absence of such measures will likely result in a more critical financial state for
pension funds in the long term.
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1. Introduction

The "learning by exporting” hypothesis presumes that firms may enhance their
production and efficiency via engaging in export operations. This hypothesis posits that
nations may get foreign knowledge resources absent in local markets by promoting
corporate exports and leveraging this information to generate superior innovations.
Despite several research investigating the relationship between innovation and exports
at both firm and country levels, the influence of mediating role of country's degree of
development on this connection in upper-middle-income nations remains unexamined.
The main research questions are: Firstly, does export influence innovation in upper-
middle-income nations? Secondly, may the degree of economic development serve as a
moderating factor in the link between innovation and exports? Comprehending the
mediating function of nations' level of development is crucial for formulating efficient
strategies that foster export expansion and technological advancement.

2. Research method and data

This study employs the Panel Generalized Method of Moments (Panel GMM) to
investigate the moderating effect of economic development levels on export learning in
upper-middle-income countries from 2011 to 2021. The general form of the dynamic
model used in this study is as follows:

GlI; =F(GIl;¢_4, EX;y, GDPPC;y, EX; * GDPPC;, HCR;,, INFRA; ,
INS,;, GFCF;y, ER; ;)

Where, "GII" is the Global Innovation Index. The variables EX represent exports of
goods and services as a percentage of GDP, GDPPC represents GDP per capita at
constant 2017 prices, which is considered as a proxy for the level of economic
development according to Vendrell-Herrero et al. (2025), EX*GDPPC is the interaction
effect of economic development and exports. HCR represents the Human Capital and
Research Index. INFRA includes information and communication technologies, public
infrastructure and environmental sustainability. INS represents the institutional index.
HCR, INFRA, and INS variables are among the innovation input variables and play an
important role in creating innovation output. GFCF and ER also represent gross fixed
capital formation and official exchange rate, respectively, and are entered into the model
as control variables. All variables have been entered into the model in logarithmic form.

3. Analysis and discussion

The logarithmic coefficient of exports is 2.2239, indicating that a one percent variation
in the export-to-GDP ratio will result in a 2.2239 percent rise in the GlI. The findings
confirm the learning-by-exports hypothesis in upper-middle-income nations, suggesting
that exports significantly enhance the GII by fostering learning, intensifying
competitiveness, and compelling firms to innovate. The logarithmic coefficient of GDP
per capita, serving as a measure of economic development, is 0.7992, signifying that a
one percent rise in GDP per capita in upper-middle-income nations will elevate the Gl
by 0.7992. More developed countries tend to exhibit greater creativity and higher levels
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of innovation. This beneficial impact may stem from more resources, a more educated
workforce, improved infrastructure, and a more conducive business environment. The
coefficient for the interaction variable between economic development and exports is -
0.5389, which is significant at the 10% level. This finding indicates that the impact of
exports on innovation is contingent upon the degree of development. The negative
coefficient for this variable signifies that the positive relationship between exports and
innovation diminishes in nations with a greater degree of development. This result may
be interpreted in several ways, including diminishing returns to scale, structural
disparities, and technical maturity.

4. Conclusion

The results showed that exports have a positive and significant effect on the Global
Innovation Index. This finding confirms the hypothesis of learning by exporting in
upper-middle-income countries. Also, the results indicate that GDP per capita, as a
proxy for the level of development of countries, in addition to having a positive and
significant effect on the Global Innovation Index, also plays a mediating role in the
relationship between exports and innovation. In other words, the effect of exports on
innovation varies depending on the level of economic development, and as countries'
development level increases, the positive relationship between exports and innovation
decreases and the learning effect from exports weakens.
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