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Abstract

Since a more diversified and exclusive production structure is associated with a high level of
industrialization, variables that affect the share of industry in GDP also affect the economic
complexity and production capacities of countries. One of these variables is the exchange
rate. Changes in the exchange rate, by increasing the cost of imported inputs, reduce the
diversity of exports in the short term and have a negative effect on economic complexity.
In this study, the effect of the real exchange rate on economic complexity with an emphasis
on structural changes in the Iranian economy is examined using the Bayesian averaging
method during the period 1974-1979. Accordingly, first, the structural change index in the
Iranian economy is extracted using the principal components method and eleven economic,
social, and political variables. Then, using this variable and other variables such as GDP
per capita, government final consumption expenditure, degree of trade openness, natural
resource rent, financial depth, population density, and education, the analysis is carried out.
According to the model results, the economic complexity index is affected by three key
variables: the intensity of structural change, the real exchange rate, and GDP per capita.
The effect of structural change on economic complexity is negative and very weak. This
factor can be related to the lack of attention to highly complex and high-tech export sectors
in the industrialization process, which indicates dependence on limited and low-diversity
goods. In other words, weak structural change or specific structural changes can prevent the
promotion of economic complexity. In contrast, the real exchange rate has a positive effect,
albeit with high uncertainty, on economic complexity, which is consistent with another
research. This factor can indicate the moderating role of competitiveness in promoting the
export structure.
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1. Introduction
Since a more diversified and less monopolized production structure is associated with a
higher level of industrialization, the variables that affect the share of industry in gross
domestic product (GDP) also influence economic complexity and the productive capacities
of countries. One of these variables is the exchange rate. Exchange rate fluctuations, by
increasing the cost of imported inputs, reduce export diversification in the short run and
have a negative impact on economic complexity. In this study, the effect of the real
exchange rate on economic complexity, with an emphasis on structural changes in Iran’s
economy, is examined over the period 1974-2023 using Bayesian Model Averaging
(BMA). First, the structural change index of Iran’s economy is extracted using the Principal
Component Analysis (PCA) method and eleven economic, social, and political variables.
Then, using this index along with other variables—GDP per capita, government final
consumption expenditure, trade openness, natural resource rents, financial depth,
population density, and education—the analysis is conducted.
In contrast, the real exchange rate has a positive effect—albeit with high uncertainty—on
economic complexity, which is consistent with other studies. This reflects the role of
competitiveness adjustment in improving export structures. GDP per capita shows a
relatively strong positive effect, indicating a direct relationship between the level of
economic development and economic complexity. The interaction model performs best
among all models. In this model, structural change maintains a negative and persistent
effect, while the interaction effect of the exchange rate and structural change on economic
complexity is positive, whereas the exchange rate alone plays a limited role. Financial
development has a relatively strong positive effect on economic complexity, indicating its
complementary role. Natural resource rents show a weak negative effect, and finally,
government consumption expenditure has a very weak negative effect, suggesting a limited
role for the government in economic complexity.

2. Methodology

The aim of this article is to examine the effect of the real exchange rate on economic
complexity with an emphasis on structural change in Iran’s economy. Based on the existing
literature and following the models of Kuznets et al. (2014), the structural change index is
extracted. To examine the effect of real exchange rates on economic complexity, it is
necessary to calculate the structural change variable. Studies in the field of structural
change have used various methods to calculate this index, including the Lillian Index (LI)
(1982), the Dietridge Index (2009), the Modified Lillian Index (MLI), the ESC Effective
Structural Change Index in Cardiveau (2017), the research method of Teixeira and Quiros
(2016), and the method presented by McMillan and Roderick (2011). A review of these
methods shows that in some of them, one or a limited number of variables are entered as
structural change indicators in an equation (Sirquin, 1986 & Pender, 2003). In some other
studies, a large number of macroeconomic variables are considered individually in separate
equations (Branson ef al., 1998 & Chenery & Lillian 1975). In short, most studies have
been limited to analyzing labor mobility and productivity convergence between economic
sectors to calculate structural change. This study, using the 2014 Kolbor study, attempts to
fill this gap by providing a multidimensional index. In relation to why this method is used,
it is worth mentioning that structural change includes several aspects of important changes
in the economy.



One of the main attractions of Bayesian model averaging techniques is that they provide
a coherent way to infer the regression parameters of interest by explicitly considering the
uncertainty arising from the estimation and model selection steps (De Luca & Magnus
2011). The introduction of uncertainty is often in the context of including explanatory

variables in the model, choosing dependent forms, or choosing the lag length of dynamic
responses. As shown by Magnus & Durbin (1999) and Danilov & Magnus (2004), the
model selection process is important and likely has non-negligible effects on the statistical
properties of the estimators. The basic idea of Bayesian model averaging is that, despite
the existence of many plausible models, inference based on a single model is not correct
and one should average over all models.

3. Main Findings

It is recommended to avoid excessive reliance on single-product exports and to pursue
targeted diversification of the export structure. Exchange rate policies should aim at
maintaining real competitiveness rather than merely stabilizing the nominal exchange rate.
In line with other results, investment in productive infrastructure and improvement of
domestic productivity can provide an effective path toward increasing economic
complexity and reducing dependence on primary exports. Therefore, sustainable export
development requires synergy among industrial, exchange rate, and development policies.
Low production productivity exposes society to problems such as higher production costs,
lack of competitiveness in global markets, and declining product quality. Enhancing
national productivity requires appropriate policy implementation. Governments should
design policies that incentivize firms to produce more complex products. Public investment
in infrastructure projects such as education, energy, airports, and highways can improve
economic diversification. Thus, the findings emphasize the necessity of considering
economic complexity in exchange rate policymaking.

4. Conclusion

According to the model results, the economic complexity index is affected by three key
variables: the intensity of structural change, the real exchange rate, and GDP per capita.
According to the results, structural change has been associated with a decrease in economic
complexity. Most importantly, GDP per capita, with a positive and relatively strong effect,
shows a direct link between the level of economic development and economic complexity.
The real exchange rate, as a key indicator in open economies, plays an important role in
shaping comparative advantages, sectoral resource allocation, and export structure. By
affecting relative profitability across sectors, it can influence growth patterns, the
complexity of the economic structure, and the pace of structural change. Since the collapse
of the Bretton Woods fixed exchange rate system and the adoption of floating exchange
rates in 1973, the effects of exchange rates on international trade volumes have been widely
studied theoretically and empirically.

To conduct this research, the structural change index of Iran’s economy was first
constructed based on the studies of Kalmbor, Kuznets, and Chenery using the Principal
Component Analysis method and eleven economic, social, and political variables,
including: the share of agriculture, industry and mining, and services in GDP; the share of
these sectors in employment; the ratio of total exports to GDP; the ratio of total imports to
GDP; urbanization rate; mortality rate; and birth rate.
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Using the first principal component as the structural change index and other variables—
GDP per capita, government final consumption expenditure, trade openness, natural
resource rents, financial depth, population density, and education—the analysis was
conducted using Bayesian Model Averaging. Model 7, chosen as the best Bayesian
structure based on posterior probability (PMP), shows that the Economic Complexity Index
(ECI) is influenced by three key variables: export specialization intensity, the real exchange
rate, and GDP. The results indicate that increased export concentration is associated with

lower economic complexity, reflecting dependence on limited and low-diversity products.
In contrast, the real exchange rate has a positive effect, highlighting its role in enhancing
competitiveness. Most importantly, GDP has a relatively strong positive effect, indicating
a direct link between economic development and export complexity, such that countries
with higher productive capacity are better able to produce complex products.
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Tab. 3: KMO and Bartlett's Test
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Tab. 5: Total Variance Explained
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Tab. 6: Component Matrix
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Tab. 7: Rotated Component Matrix
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Tab. 8: Component Transformation Matrix
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Tab. 9: Research variables in the Bayesian model
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Tab. 10: Results of the stationarity test variables
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Tab. 12: Bayesian model selection
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Tab.13. Bayesian linear regression results by MCMC
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