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Abstract

Before the 1990s, political economy theories typically presumed the
security of property rights. The significance of property rights as an
underlying factor in economic growth and development was first
recognized by new institutional economists and has since gained further
attention. The current research examined Marxist and methodological
individualism approaches within political economy that have been used
by several scholars to explain the main causes of underdevelopment in
Iran, with a particular focus on property rights. A common weakness of
these approaches is their neglect of Iran’s unique historical context and
their failure to present an independent theory addressing the
inefficiency of property rights in Iran’s history. The present study
suggested that the new institutional approach, which incorporates
historical analysis and the study of societal institutions, could offer a
more comprehensive understanding of the role of property rights in
underdevelopment. Rather than simply analyzing a series of historical
events and geographical features, the proposed approach emphasizes
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several specific aspects of Iran that must be considered. These include
the country’s unique climatic conditions, particularly the scarcity of
water, which has led to significant tensions. Additionally, the impact of
these climate conditions on political and economic systems (the theory
of government) has shaped nomadic and tribal lifestyles and
contributed to the formation of tribal governments. This, in turn, has
influenced the underdevelopment of property rights (the theory of
property rights) in Iran.

1. Introduction

Before the 1990s, political economy theories typically presumed the
security of property rights. The significance of property rights as an
underlying factor in economic growth and development was first
recognized by new institutional economists and has since gained further
attention. The current research examined Marxist and methodological
individualism approaches within political economy that have been used
by several scholars to explain the main causes of underdevelopment in
Iran, with a particular focus on property rights.

2. Materials and Methods

Drawing on the institutional political economy framework, the present
study employed a descriptive—qualitative method and library research
to examine the theoretical models of Marxist political economy and the
ideas grounded in methodological individualism. The former is
represented through Iranian feudalism and the Asian mode of
production, while the latter is expressed through the concept of
unsuccessful libertarianism. These models have been used by several
scholars to analyze the causes of Iran’s underdevelopment, with a
particular focus on property rights.

3. Results and Discussion

The analysis focused not only on the theoretical inconsistencies of the
models, but also on their contradictions with the historical records of
Iran’s economy, as outlined in the following table:
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Table 1. Characteristics of Political Economy Approaches Used to Explain
Iran’s Underdevelopment

Thinker

Most important
features

Position of
property
rights in

theory

Criticisms

Petrushe
vsky
Nomani
Vali

The emergence of the
autocratic government as
the biggest owner
The existence of the lord-
serf system

At the
disposal of
the royal
family,
nobles and
dependents

The absence of slavery in the history
of Iran
The existence of small ownership in
the history of Iran
The disproportion between the
ownership of the state over the means
of production and the ownership of the
feudal lords over it
The absence of stable legal relationship
between different classes and the
government in Iran
The absence of aristocracy in Iran and
the complete dependence of property
on the monarchy

Ashraf
Katouzia
n
Seif

Emphasis on water
scarcity and the unique
role of the government to
provide the needed
resources
Subjected ownership to
the will of the autocratic
government
Lack of formation
/independence of social
classes
Lack of market
exchanges
The slow growth rate of
productive forces

At the
disposal of
the king

Failure to pay attention to the
complexities and special conditions of
each society
Incompatibility of the hypothesis of
self-sufficient villages with autocratic
government
The existence of other forms of
ownership (private and endowment) in
the history of Iran
No historical record of government
investment in water projects in Iran

Political
economy Theory
approach
Feudalis
m
Marxism
The
Asian
mode of
producti
on
Methodolo  Unsucce
gical ssful
individualis  libertaria
m nism

Tabibian

Ghaﬁinej
ad,
Abbasi

Emphasis on individual
freedoms as the basis of
property rights and
intellectuals’ historical
lack of attention to it
Repeated emergence of
tribal and patriarchal
tyranny as the dominant
model of all the events of
contemporary lranian
history
Harmony between
individual desires or
interests
The emergence of
interventionist state due
to the continuity of
traditional tribal values
and its affinity with
socialist collectivist
ideals

Intellectuals’
lack of
attention to
the
importance
of the issue
and
repression by
the
interventioni
st
government

Neglect of the role of history and
institutions on the decision-making of
agents
Limited rationality, incomplete
information and uncertainty about the
future
Existence of transaction costs
Failure to establish the assumption of a
neutral contractual government and the
history of the tribal government in
form and content until the early Qajar
period (the plundering government)
The lack of application of neoclassical
models in non-competitive conditions
that form the major part of economic
history

Source: Research results
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Based on the theoretical models reviewed in the table above, several
key theoretical flaws in were identified in the theories. First, given the
existence of private ownership and endowment, state ownership has not
been dominant throughout Iran’s history. Second, the models failed to
consider the impact of Iran’s dry, water-scarce climate, which played a
crucial role in shaping tribal life, collective agricultural cooperation,
and the subsequent underdevelopment of private property. Third, these
models overlooked the persistently tribal nature of government in Iran,
which has influenced the political and economic landscape. Another
significant flaw is the predatory nature of the government in Iran, which
has historically focused on maximizing rents and self-preservation
rather than investing in productive inputs. Finally, the models failed to
address the lack of a stable and consistent relationship between different
social classes and the government, as well as the absence of secure
property rights for all classes.

Table 2. A Comparison of Political Economy Theories Concerning Iran’s

Underdevelopment
Tyranny
The and ; ;
Water : ; Failure Tribal
scarcity Supremacy of -Il—z?r? duss]goc;f ex;)sﬁa\;lacteeof '{erlg%;‘o'ﬁg to Shareholding structure
Theory andthe  collective/state s s between the S€cure system in of the
dispersion ownership ST property property  agriculture political
; istribution and government :
of villages e ey rights power
strata
Feudalism * *
The Asian
mode of * * * *
production
Unsuccessful " " " %

libertarianism

Source: Research results

4. Conclusion

A key weakness of these approaches is their failure to account for Iran’s
unique historical context and their inability to present an independent
theory explaining the inefficiency of property rights in Iran’s history.
To address this gap, the new institutional approach, which emphasizes
historical analysis and the study of societal institutions, can provide a
more comprehensive understanding of the role of property rights in
underdevelopment by going beyond simply examining a series of
historical events and geographical features. The present analysis
suggests focusing on specific aspects of Iran, such as its unique climatic
conditions, particularly the scarcity of water, which has been a major
source of tension. Additionally, the impact of these climatic conditions
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on the political and economic systems (the theory of government) has
shaped nomadic and tribal lifestyles, as well as tribal governments.
Finally, the influence of these political and economic structures on the
underdevelopment of property rights (the theory of property rights)
should also be considered.

Keywords: Political Economy, Property Rights, Asian Society,
Methodological Individualism, Institutionalism

JEL Classification: B13, B14, B15, B25, 053
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Abstract

The current study examined the influence of sentiment as a key risk
factor in capital markets, which contributes to behavioral deviations in
the pricing of financial assets. The stochastic discount factor (SDF)
framework was used to propose an estimation of the asset pricing
model, incorporating both traditional and behavioral approaches. An
attempt was made to extend the consumption-based capital asset pricing
model (CCAPM) and incorporate sentiment into the utility function
through Euler equations and the generalized method of moments
(GMM). To measure sentiment, the analysis utilized the market
turnover sentiment index as a reliable indicator. The data covered 18
stock exchange groups, including 63 companies listed on the Tehran
Stock Exchange, over the years 2011 to 2020. The results showed that
the behavioral SDF model demonstrates higher consistency and
efficiency than the traditional model, aligning more closely with
observed market dynamics in the Tehran Stock Exchange. Furthermore,
the sentiment coefficient was found to be statistically significant. In
terms of risk, the behavioral model demonstrated higher coefficients
than the traditional model. Notably, both models indicated that market
participants exhibit a high time preference factor and display patience
in their investment behavior.
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1. Introduction

One of the most important approaches to asset pricing is the asset
pricing model based on the stochastic discount factor (SDF), from
which most asset pricing models can be derived within a general
framework combining macroeconomics, finance, and mathematics. The
model is based on the concept of a random discount factor (Cochrane,
2000; Foldes, 2000). Shefrin (2008) derived the behavioral SDF model
by introducing market sentiment as a random discount factor. A key
premise of the behavioral SDF model is that, despite investor sentiment,
mistakes are made. As long as sentiment remains in the market, stock
prices will not reflect their true value; they may be either inflated or
deflated. This has a significant impact on asset pricing and leads to
fluctuations in the SDF, as investors exhibit mass behavior, such as
excessive optimism or pessimism toward the market (Shefrin, 2008).
The primary objective of this study was to address the following
questions: Is the experimental SDF in the Tehran Stock Exchange
traditional or behavioral? Does sentiment influence asset pricing?
Which model better explains investor behavior, asset market
fluctuations, market bubbles, and inflated or deflated stock values?

2. Materials and Methods
In general, the pricing patterns of capital assets can be analyzed using
two approaches: Behavioral and traditional. In recent years, economists
have introduced new traditional asset pricing models based on the SDF
framework. However, these models often fail to align with real-world
outcomes, primarily due to their reliance on rational assumptions and
the lack of consideration for behavioral factors. Using Shefrin’s Log-
SDF theorem and incorporating sentiment into the utility function, the
present study estimated the empirical SDF through moment equations
and the GMM with both traditional and behavioral approaches.

Shefrin’s approach involves estimating the log-SDF as the sum of
fundamental components and emotions (A). The fundamental variables
included in the SDF are total consumption growth (g), the market’s
relative risk aversion coefficient (y,,) and the market’s time discount
factor (8,). The formal equation relating to the Log-SDF and market
behavior is as follows:
Ln(m) = In (6y) — yuIn(g) + A

In the framework of the traditional classical model, market sentiment
is assumed to be zero and Ln(m) is equal to In(éy) — yu In(g)
(Shefrin, 2008). In the present article, both the traditional and Shefrin’s
behavioral models are estimated and compared. Shefrin presents the
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following figure, comparing the behavioral SDF with the traditional
SDF:

Figure 1. Comparison of Behavioral SDF and Traditional SDF
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Source: Shefrin (2008)

The analysis relied on the seasonal data from 2011 to 2020. The
macroeconomic data included private sector consumption, money
supply, exchange rates in the free market, the volume of demand
deposits in banks and credit institutions, and the gold price per ounce.
Initially, the capital market data sample consisted of 18 stock groups,
totaling 130 shares. However, due to missing data for some stocks
during the timeframe, the final sample was reduced to 63 stocks, as
shown in the table below. An attempt was made to include a diverse
selection of stocks, representing both high and low volatility, as well as
winner and loser stocks from each group. The stock prices were
obtained from the TSE website based on the daily closing prices, and
the average quarterly returns were calculated for all the stocks in the
sample. For the sentiment data across the 18 stock groups, the market
turnover sentiment index was calculated for each group. Finally, the
average sentiment index of stock market turnover and the average
sentiment index of stock price fluctuations across the groups in the
sample were estimated.

3. Results and Discussion

The results of the behavioral SDF model with the assumption of the
market turnover sentiment index by different stock market groups are
as follows:
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Table 1. The Results of the Estimation of the Behavioral SDF Model of the
Stock Groups in the Tehran Stock Exchange

The probability ~ The statistic of the The results Stock group
of test statistic J J estimation
P-VALUE B Y €
0.67 4.02 0.99 0.039 0.020 Metallic minerals
0.73 3.6 0.99 0.034 0.018 Sugar
0.41 6.04 0.99 0.055 0.011 Ceramic Tile
0.51 5.23 0.99 0.083 0.005 Rubber and plastic
0.54 4.04 0.99 0.047 0.031 Financial intermediation
0.35 5.52 0.99 0.031 0.013 Investment
0.33 5.75 0.99 0.030 0.019 Metals
0.22 5.64 0.99 0.091 0.049 Bank
0.90 15 0.99 0.059 0.021 Transportation
0.36 5.39 0.99 0.063 0.030 Car
0.49 4.35 0.99 0.079 0.011 Metal products
0.53 5.06 0.99 0.031 0.003 Equipment and
machinery

0.37 6.49 0.99 0.021 0.003 Non-metallic minerals
0.48 5.48 0.99 0.055 0.020 Electrical devices
0.23 8.01 0.99 0.061 0.006 Oil products
0.59 4.63 0.99 0.031 0.001 Paper
0.45 5.69 0.99 0.035 0.006 Cement
0.32 6.99 0.99 0.061 0.004 Chemical products

Source: Shefrin (2008)

The general tools used in the behavioral SDF test for all groups are
as follows: GSKS (-1), Gexch (-1), Gm (-1), Ghesab (-1), Ggold (-1)

The results and estimations indicated several key points. First, the
time preference factor (B) is close to one in three cases, indicating that
people in the society are patient and have a strong desire to save.
Second, the risk tolerance coefficient (y) in both behavioral SDF models
is higher than in the traditional SDF model. This difference arises from
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the inclusion of the emotion variable in the behavioral model, which
aligns with the theoretical expectations that investors do not always
behave rationally and are often risk-seeking. Third, the € coefficient,
which represents the share of sentiment in the utility function
(indicating optimism and pessimism), varies between 0.04 and 0.001
for different stock market groups in the sample when the turnover
sentiment index is considered. Fourth, the results showed that the risk-
reward ratio of the behavioral SDF model is higher than that of the
traditional SDF model in the TSE. Fifth, when considering the average
quarterly returns of the stock sample as a proxy for risky assets, the risk
premium compared to short-term and one-year deposits is 0.039. The
behavioral SDF model, assuming the turnover sentiment index, yields
a risk premium of 0.035, suggesting that the behavioral SDF model’s
risk-reward results are close to real-world observations. Sixth, the
Hansen-Jonathan (HJ) distance criterion, used to compare the
performance of non-linear models based on the GMM method,
indicated that the SDF model performs better and more efficiently.
Moreover, the coefficients of the model were calculated and placed into
the LOG-SDF equation, and the two models were compared
graphically.

4. Conclusion

According to the results, the behavioral SDF model aligns more closely
with the realities of the TSE than the traditional model, with the
sentiment coefficient being statistically significant. The risk tolerance
factor in the behavioral model is higher than the traditional model, and
in both models, individuals exhibit a high time preference and a degree
of patience. When the charts of the behavioral and traditional SDF
models intersect, it signifies a market where sentiment is zero, and stock
prices are efficient. However, when the behavioral SDF exceeds the
traditional SDF, it suggests that investors are overly optimistic, pushing
prices above their true value. This scenario can lead to market
overvaluation, potentially resulting in sales queues or a shift to negative
sentiment after a large volume of transactions. For instance, in 2019 and
early 2020, the market was inefficient, with prices falling below their
intrinsic value. During this period, the behavioral SDF was lower than
the traditional SDF, reflecting pessimism in the market. The two charts
converged, signaling that prices were undervalued. As we approached
the end of 2020, the gap between the behavioral and traditional SDF
charts widened, indicating that investors became overly optimistic, thus
driving prices beyond their intrinsic value. This reinforces the
importance of considering emotional factors, which are absent in
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traditional models, and demonstrates how the behavioral model can
help in asset pricing. Similar to Barbaris (2018), the findings of the
present study suggest that by incorporating transaction volume as a
sentiment indicator, we can better understand market fluctuations and
identify market bubbles, in line with deviations from the inherent value
of shares. Furthermore, like the results of Lu et al. (2000), this research
showed that the experimental SDF in the TSE is behavioral and volatile.

Keywords: Capital Asset Pricing, CCAPM Model, GMM Method,
Behavioral SDF, Traditional SDF, Sentiment Index

JEL Classification: G02, G12, E13, E03, C52
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Abstract

This study examined the relationship between dividend policy
(measured by dividend yield and dividend payout ratio) and stock price
volatility in the Tehran Stock Exchange. Using fixed effects and
random effects regression models developed by Baskin (1989) and
Allen and Rachim (1996), the study analyzed the data of 200 public
firms listed on the TSE that consistently paid dividends from 2010 to
2020. The results indicated a significantly negative relationship
between dividend policy and stock price volatility. Additionally, firm
size was negatively correlated with stock price volatility, with this
relationship proving statistically significant. Consequently, managers
can partly control the stock risk and influence investors’ decisions
through a firm’s dividend policies. Stock price volatility in emerging
markets, particularly the Tehran Stock Exchange, is substantially
influenced by macroeconomic fluctuations, so considering these factors
notably affects the coefficient sizes.

1. Introduction
Dividend policy has long been a central focus in financial research,
especially concerning its impact on stock price volatility. As a form of
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return to shareholders, dividend payments play a significant role in
shaping investment decisions. In this respect, the present study aimed
to investigate the effect of dividend policy—measured through the
dividend payout ratio and dividend yield—on stock price volatility in
the Tehran Stock Exchange (TSE), using the data of 200 firms over the
period from 2010 to 2019. The research aimed to address the following
questions: How does the dividend payout ratio affect stock price
volatility in the TSE? What is the impact of dividend yield on stock
price volatility in the TSE? How do seasoned offerings and
macroeconomic factors influence the relationship between dividend
policy (dividend payout ratio and dividend yield) and stock price
volatility?

2. Materials and Methods

The research used a sample of 200 firms listed on the TSE from 2010
to 2020 in order to examine the effect of dividend policy on stock price
volatility. Using panel regression analysis, the study evaluated the
effects of the dividend payout ratio and dividend yield, with control
variables such as firm size, earnings volatility, debt ratio, and growth.
The data was sourced from Codal (www.codal.ir) and TSETMC
(www.tsetmc.com). Stock price volatility was measured through the
Parkinson estimator, which calculates volatility based on weekly high
and low prices, thereby minimizing distortions from daily price limits
on the exchange.

3. Results and Discussion

The empirical results revealed a statistically inverse relationship
between dividend yield and stock price volatility, supporting the
duration effect hypothesis. Higher dividend yields contribute to more
stable prices, as stocks with larger dividends are less sensitive to
changes in the discount rate. This finding is consistent with earlier
studies by Baskin (1989), Hussainy (2011), and Mingli et al. (2016).
The relationship remains robust across different model specifications.
However, no significant relationship was found between the payout
ratio and stock price volatility when both dividend yield and payout
ratio were included, which is likely due to multicollinearity. When
dividend yield was excluded, the payout ratio became significant at the
10% level, showing an inverse relationship with volatility (Table 1).
Control variables such as firm size and growth significantly influenced
volatility, with higher growth correlated with higher volatility. Debt
levels, initially insignificant, became significant when total debt was
considered. Adjusting for seasoned equity offerings reduced the effect
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of dividend yield on volatility but still maintained its significance.
Macroeconomic volatility, measured by TEDPIX fluctuations, had the
largest impact on stock price volatility, highlighting the sensitivity of
TSE to Iran's unstable macroeconomic environment.

Table 1. Multicollinearity of Payout Ratio and Dividend Yield, and Its Effect on
Regression Results

Variable ) (4) (5)
DivYield -0.088*** -0.094***
(0.034) (0.032)
PayoutRatio 0.0015- -0.0046*
(0.0024) (0.0028)
EarningVol 0.023 0.023 0.019
(0.070) (0.071) (0.070)
Size -0.015*** -0.015*** -0.015**
(0.0061) (0.0063) (0.0065)
Growth 0.021*** 0.021*** 0.020***
(0.0070) (0.0069) (0.0070)
DebtRatio -0.026 -0.026 -0.035
(0.053) (0.053) (0.053)
Constant 0.526*** 0.652*** 0.650***
(0.083) (0.178) (0.178)
Time Fixed Effect Yes Yes Yes
Industry Fixed Effect Yes Yes Yes
Num of Observation 1801 1692 1692
R? 1692 0.589 0.489

Source: Research results

Table 1 shows the results of assessing the effect of dividend policy
on stock price volatility, taking into account the multicollinearity
between dividend yield and payout ratio. In Specification (3), where all
explanatory variables are included, a significant negative relationship
is found between dividend yield and stock price volatility, while the
payout ratio remains insignificant. Specification (4), which excludes the
payout ratio, shows that the dividend yield remains significantly
negative. In Specification (5), when dividend yield is excluded, the
payout ratio becomes significant at the 10% level, suggesting the
presence of multicollinearity between the two variables. The dependent
variable is stock price volatility, measured using Parkinson’s method,
with the models controlling for firm size, growth, debt ratio, and fixed
effects.

4. Conclusion

This research examined the effect of dividend policy on stock price
volatility in the TSE, using dividend yield and payout ratio as key
indicators. A sample of 200 public firms listed that consistently paid
dividends from 2010 to 2020 was selected, and a panel regression
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analysis was conducted to assess the effect of the indicators. The results
revealed a significantly negative relationship between dividend yield
and stock price volatility, while the payout ratio was not significant due
to multicollinearity. However, when dividend yield was excluded, the
payout ratio became significant at the 10% level, also showing a
negative relationship with volatility. The findings support the duration,
rate of return, and signaling effects, and are consistent with prior studies
by Baskin (1989), Hussainy (2011), and Mingley et al. (2016). Among
the control variables, firm size and growth were significant, and
redefining the debt ratio to include total debt made it significant at the
10% level. The results from alternative specifications using net
dividend yield and payout ratio were consistent, offering valuable
insights for investors and managers in predicting and managing stock
price volatility.

Keywords: Dividend Policy, Dividend Yield, Dividend Payout Ratio,
Price Volatility

JEL Classification: G35, G12
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Abstract

The present study examined the effect of uncertainty on specific
monetary policy transmission mechanisms in Iran from the first quarter
of 1990 to the fourth quarter of 2022. First, the three variables
representing the Central Bank’s policy instruments were considered,
namely monetary base (BM), money (M), and liquidity (M), along
with two target variables of GDP and inflation. The VAR-X method
was used to analyze the three monetary transmission channels: Interest
rate, exchange rate, and credits. The findings indicated the central role
of the credit channel, regardless of the Central Bank’s policy variable
or target. However, the effectiveness of the interest rate and exchange
rate channels varies depending on the type of policy instrument and the
target variable. The study also explored the effect of different levels of
uncertainty on the monetary transmission channels. The 90th and 10th
percentiles of the optimal economic uncertainty index were used as
proxies for high and low uncertainty, respectively. The analysis
employed the interaction vector autoregression (IVAR) method and
extracted impulse response functions (IRFs) for GDP and inflation.
According to the results, monetary policy transmission functions
operated differently under varying levels of uncertainty, indicating that
the level of uncertainty significantly affects the monetary policy
transmission channels.
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1. Introduction

An examination of changes in Iran’s economy over the past few decades
shows that it has faced multiple challenges, including chronic
recessions, inflation, exchange rate fluctuations, economic reform
plans, and severe international sanctions. These factors have
contributed to heightened economic uncertainty. Meanwhile, monetary
policies have been widely applied in Iran to stabilize the economy and
achieve policymakers’ objectives, despite the theoretical and empirical
evidence emphasizing the impact of uncertainty on monetary policy
effectiveness. Concerning the literature on monetary policy
transmission mechanisms in Iran, while some research has identified
various transmission channels, no studies have specifically examined
the performance of these channels under different uncertainty
conditions. Understanding the transmission channels of monetary
policy and the impact of uncertainty on them can help policymakers
control the monetary policy and make its outcomes more predictable
across varying economic conditions. In this respect, the current study
aimed to analyze the three primary channels of monetary policy
transmission: Interest rate, exchange rate, and credit. Then, it applied
the optimal economic uncertainty index developed by Alaei et al.
(2018) to evaluate the uncertainty effect on the transmission channels.

2. Materials and Methods

This study followed a three-step process. First, an uncertainty index was
created by updating the optimal economic uncertainty index for Iran’s
economy, originally developed by Alaei et al. (2018). Second, the two-
stage approach used in studies by Poddar et al. (2006), Nyumuah
(2018), and Anwar and Nguyen (2018) was applied—along with the
extraction of impulse response functions (IRFs) from VAR and VAR-
X models—to examine the monetary transmission mechanisms.
Finally, the interactive vector autoregression (IVAR) method was
employed to assess the effect of uncertainty on the monetary
transmission mechanisms.

3. Results and Discussion

The analysis focused on the three policy instruments adopted by the
Central Bank: The growth rate of monetary base, money growth, and
liquidity. It thus examined the three monetary transmission channels:
interest rate, exchange rate, and credit. These channels were analyzed
in relation to two target variables, inflation (LCPI) and production
(LGDP). The results indicate that the effectiveness of each transmission
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channel varies depending on the type of policy instrument used and the
specific target variable, as shown in Table 1.

Table 1. Results of Examination of Monetary Transmission Channels

Instrument Target Confirmed Monetary
Transmission Channels
Logarithm of Production Credit
Logarithm of Monetary (LGDP)
Base (LBM) Logarithm of Consumer Real Exchange Rate, Credit

Price Index (LCPI)
Logarithm of Production Real Exchange Rate, Credit

Logarithm of Money (LM,) (LGDP)
Logarithm of Consumer Interest Rate, Credit
Price Index (LCPI)
Logarithm of Production Interest Rate, Credit
Logarithm of Liquidity (LGDP)
(LM,) Logarithm of Consumer Real Exchange Rate, Credit

Price Index (LCPI)

Source: Research results

The investigation into the effect of uncertainty on monetary
transmission channels reveals that it varies depending on the type of
policy instrument and the Central Bank’s target variable. During the
period under study, when the logarithm of the monetary base (LBM)
was used as a policy instrument with the growth rate of the logarithm
of the consumer price index (LCPI) as the target variable, high levels
of uncertainty would weaken both the exchange rate and credit
channels. This results in less effective transmission of shocks from the
LBM variable to the LCPI target, as uncertainty reduces the power of
these monetary transmission channels. However, when the production
variable (LGDP) served as the target, high uncertainty instead
strengthened the credit channel. In this case, LGDP exhibited a
heightened response to shocks on the LBM variable. Considering the
logarithm of money (LM:) as the policy instrument, the analysis of the
interest rate channel indicated that lower uncertainty strengthened this
channel in transmitting shocks on LM toward the LCPI target. In
contrast, differing levels of uncertainty did not significantly impact the
effectiveness of the exchange rate channel in transmitting LM1 shocks
to LGDP. For the credit channel, high uncertainty caused LGDP to
respond more slowly to shocks, while uncertainty did not appear to
affect the credit channel’s influence on the response of LCPI to LMy
shocks. Considering the logarithm of liquidity (LM2) as the policy
instrument, not only did uncertainty lead to a change of the interest rate
channel to LGDP, but also the response of the target variable at high
uncertainty levels increased. Similarly, high uncertainty strengthened
the exchange rate channel, resulting in an increased LCPI response to
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shocks on LM2. An analysis of the credit channel under high uncertainty
revealed a stronger LGDP response to shocks in the 4th period;
however, this response weakened over time. In contrast, with LCPI as
the target, lower levels of uncertainty strengthened the credit channel,
leading to a greater response of the target variable to shocks.

4. Conclusion

The findings revealed that the credit channel remained valid regardless
of the Central Bank’s policy instrument or target variable. However, the
validity of other channels was sensitive to changes in the policy
instrument or the target variable. Concerning the period under study,
the monetary transmission channels operated differently across
different levels of uncertainty. In fact, the impact of uncertainty on the
monetary transmission channels proved to be significant, though its
influence varied in degree across channels.

Keywords: Optimal Economic Uncertainty Index, Monetary Policy
Transmission Mechanism, VAR-X Model, IVAR Model.
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Abstract

Most countries define poverty simply as a lack of money, yet poor
individuals themselves often view their experience of poverty more
broadly. A person living in poverty can face multiple overlapping
disadvantages simultaneously, so focusing on a single factor, such as
income, does not fully capture the reality of poverty. In Iran, several
studies have attempted to calculate the multidimensional poverty index,
yet most rely on household income and expenditure survey data, which
is limited in calculating the relevant indicators. The present study aimed
to calculate and measure multidimensional poverty at the provincial
level in Iran, assessing the contribution of each dimension to overall
poverty and using the Alkire—Foster method to inform policymakers in
their poverty alleviation efforts. The data was collected from the 2015
Multiple Indicator Demographic and Health Survey (MIDHS),
encompassing 33,013 households and a wider range of indicators. The
results indicated that, aside from Khuzestan and Qom Provinces, the
multidimensional poverty index was particularly high in provinces
along the eastern borders, while provinces along the northern, southern,
and parts of the western borders experienced less poverty. Additionally,
the contribution of each dimension to overall poverty revealed that the
types of deprivation experienced by households varied across provinces
in 2015.

* Corresponding Author: torabiparya@yahoo.com
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1. Introduction

Income poverty is an important dimension of poverty, but it fails to
capture the full reality of deprivation. The global Multidimensional
Poverty Index (MPI) provides an internationally comparable measure
of acute multidimensional poverty across more than 100 countries. The
global MPI identifies acute deprivations in health, education, and living
standards that affect individuals simultaneously, thus complementing
the traditional monetary poverty measures—such as the World Bank’s
extreme poverty line. The national MPI is a measure of
multidimensional poverty within a specific country, aligned with that
country’s definitions of poverty. It can identify poverty across different
population groups, such as by age or gender. The national MPI reveals
not only who falls below the poverty threshold but also highlights
specific deprivations that may affect even those above it. This insight
allows policymakers to understand how certain deprivations impact
both poor and non-poor segments of society. Using the Alkire—Foster
method, the present study aimed to assess Iran’s national MPI and
examine the contribution of each dimension to the overall MPI across
its provinces. The analysis relied on data from the 2015 Multiple
Indicator Demographic and Health Survey (MIDHS).

2. Materials and Methods

The Alkire—Foster method assigns a deprivation score (c;) to each
household, calculated as the weighted average of deprivation across all
selected dimensions. Households with a deprivation score at or above
the established poverty cut-off are considered multidimensionally poor.
The incidence of poverty is the proportion of the population that is

multidimensionally poor, calculated as (H = q/n). MPI is the product
of poverty incidence (H) and the intensity of poverty, which is
measured as the average deprivation score among the poor (4 =
?:1 Ci ).

All topics related to the national MPI were organized into seven
dimensions, represented by 21 indicators. A poverty cut-off of 33% was
applied, with equal weights assigned to each dimension and to all
indicators within each dimension (see Table 1).
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Table 1. Deprivation Cut-offs, Dimensions, and Indicators of National MPI

Dimensions Indicators

Cut-off: Household is deprived if ...

Child mortality

Any child under the age of 18 years has died in the
family in the five-year period preceding the survey.

Health Disability

At least one household member suffers from one of
the types of disabilities.

Mental health

At least one household member aged 15 or older
suffers from severe mental illness according to
(the score greater than or equal 19). Kessler 6 scale

School attendance

Any school-aged child is not attending school up to
the age at which he/she would complete class eight.

Education
Level of education

No household member aged 15 or older has
completed primary schooling.

Cooking fuel

The household cooks with dung, agricultural crop,
shrubs, wood, charcoal or coal.

Sanitation

The household’s sanitation facility is not improved
(according to SDG guidelines) or it is improved but
shared with other households.

Drinking water

The household does not have access to improved
drinking water (according to SDG guidelines) or
improved drinking water is at least a 30-minute walk
from home, round trip.

Electricity

The household has no electricity.

Well-being
Assets

The household does not own more than one of these
assets: Radio, television, telephone, computer,
motorbike or refrigerator, and does not own a car.

Housing

The household with inadequate housing; the housing
low-quality materials (clay and is made of
mud/wood)

Overall life
satisfaction

At least one household member aged 15 or older is
dissatisfied or very dissatisfied with himself/herself,
her/his family life, friends, current job, income or
place of residence.

Unemployment

No household member aged 15 or older is employed
.or has an income without work

Employment
Insurance

There is at least one household member without
health insurance.

Violent discipline

At least one child aged 1-14 has experienced some
violent discipline.

Security
Domestic violence

At least one woman aged 15 or older has agreed that
her hushand has the right to beat up his wife.

Mass media and
information
technology

At least one household member aged 15 or older does
magazine, does not listen or not read the newspaper
to radio or does not use the internet at all.

Access to cultural
activities for
Culture children

At least one child does not have access to sport,
or religious classes. poetry, painting,

Disaster
preparedness

has not done any action in the past The household
year to deal with natural hazards and disasters.

Drought-stricken
Environment people (1/21)

More than 50% of the population in a particular area
is affected by severe drought.

Proximity to
industrial pollution

At least 50% of the average industrial waste of the
country is generated in the proximity of the
household’s place of residence.

Source: Torabi, et al. (2021)
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3. Results and Discussion
As shown in Table 2, in addition to Qom and Khuzestan provinces, all
provinces bordering Afghanistan and Pakistan experience higher levels
of multidimensional poverty. It also shows the contribution of each
dimension to the overall MPI across Iran’s 31 provinces, ranked from
the most prosperous to the poorest. Qom ranks highest in well-being
and security, yet it is the most deprived in employment and
environment. Hormozgan ranks best in health but is the most deprived
in education. Ilam is the most deprived in security, while it ranks
highest among provinces in environment and employment (with only a
slight difference after East Azerbaijan).

Table 2. The Contribution of Each Dimension in Percentage in MPI by

Province and National Level and the p-Values of the Wald Test

Confidence  Population Well-
Provinces MPI Interval Share Environment  Culture Security ~ Employment : Education Health
(95%) being
Mazandaran 0.007  [0.004,0.010] 4.6 20.9 13.6 17.7 12.8 2.9 16.5 15.6
Chaharmahaland 0010 0.006,0.014] 11 15.2 19.8 204 15.6 53 17 6.7
llam 0.010  [0.006,0.014 0.7 10 21.8 32.1 6.2 1.7 14.9 13.3
Golestan 0.011 0.007,0.015 24 10.6 24.2 25.4 14.9 1.9 15.7 7.3
Boshehr 0.012 0.008,0.016 1.3 18.7 19.9 23.8 14.3 1.7 14.9 6.7
Gilan 0.015 0.010,0.019 3.6 26.7 114 17 14.8 6.2 14 9.9
Western Azerbaijan 0.015 0.010,0.020 4 14.1 18.7 25.3 9.6 4.1 20.6 7.6
Hormozgan 0.015  [0.010,0.020 1.7 16.2 20.8 24.3 11.8 2.6 21 3.3
Kermanshah 0.017 0.011,0.022 2.4 115 17.6 24.5 14.2 4.4 17.8 10
Tehran 0.017 0.010,0.024 17.3 25 12.3 23.8 13.6 1.8 14.6 8.9
Hamedan 0.019 0.014,0.025 2.3 13.7 18.8 27 9.4 4 16.2 10.9
Esfahan 0.020  [0.015,0.025 6.9 25.8 12.4 18.3 15.6 2.8 14.4 10.7
Eastern Azarbaijan 0.021 0.015,0.026 4.8 16.5 18.3 30.9 6.1 3.2 15.2 9.8
Alborz 0.021 0.014,0.027 3.6 31.6 16.6 14.8 17 0.8 11 8.2
Markazi 0.022 0.017,0.028 1.9 25.9 15.6 16.2 17.1 2.7 17 55
Semnan 0.022 0.016,0.028 0.8 25.2 12.7 16.2 15.9 2.9 19.1 8
Lorestan 0.024  [0.016,0.032 2.2 16.9 17.7 25.2 12.8 79 11 8.5
Ardebil 0.024 0.018,0.029 1.6 17.4 17.3 27.1 8.1 34 15.7 11
Fars 0.025 0.019,0.032 6.3 26.8 14.7 20.8 11.3 2.9 115 12
Kordestan 0.029 0.023,0.036 1.9 17.4 16.9 31.3 7.3 1.9 15.9 9.3
Yazd 0.029 0.023,0.035 15 32 14.8 21.9 10.6 2.1 12.7 5.9
Zanjan 0.030  [0.022,0.037 14 23.7 18.5 24.2 9.7 3.7 12.6 7.6
Ghazvin 0.031 0.025,0.038 1.7 31 14.1 20 11.7 1.6 13.1 8.5
g‘fg:gﬁﬁf 0.035  [0.027,0.043] 08 14.9 21.7 30 11.9 28 10.9 78
Kerman 0.036 0.024,0.048 3.6 17.1 21.6 26.7 10.8 4.1 12 7.7
Southern Khorasan 0.036 0.028,0.044 0.9 16.4 16.9 25.7 10.3 4 20.2 6.5
Ghom 0.037 0.028,0.045 14 34 12.7 14.2 18.2 0.8 12.2 7.9
Razavi Khorasan 0.038 0.031,0.045 8 26.8 13.8 22.9 12.7 2 13.8 8

Khuzestan 0.039 0.032,0.047 5.6 27 16.3 22.7 9.9 3 14.8 6.3
Northern Khorasan 0.047 0.039,0.055 1.2 28.1 16.2 21.9 6.7 4.9 15.7 6.5
Sistan & Balouchestan ~ 0.088  [0.075,0.101] 25 13.8 22.3 20.1 13.8 7.3 16.9 5.8
National level 0.025  [0.023,0.026] 100 22.8 16.2 22.6 12.2 3.3 14.6 8.3
p-values - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Source: Research results
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4. Conclusion

Overall, the three dimensions of culture, security, and environment
were found to be the most significant contributors to deprivation in Iran,
accounting for 16.2%, 22.6%, and 22.8% of the MPI, respectively.
Improved access to MIDHS micro-data and administrative data (e.g.,
air pollution and crime statistics), as well as the inclusion of relevant
items into the MIDHS questionnaire (e.g., social protection, violence
against women, and nutrition), would improve the MPI measurement in
Iran.

Keywords: Multidimensional Poverty, Poverty Analysis, Poverty
Measurement, Alkire—Foster Method
JEL Classification: 132
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Abstract

Economic growth and development, as the primary goals of any
country, play a crucial role in improving living standards and promoting
sustainable development. Efforts to achieve these goals, and
consequently increase per capita income, can ensure the enhancement
of economic and social well-being of a nation. However, natural and
political crises can pose significant obstacles to achieving such
objectives. Natural disasters and economic sanctions, in particular, can
have devastating effects on economic growth and development, leading
to a decline in per capita income. Using the Dynamic Ordinary Least
Squares, the present study aimed to examine the effect of economic
sanctions and natural disasters on non-oil per capita income in Iran from
1980 to 2022. The findings showed that, in the long-term, increases in
natural disasters and economic sanctions had contributed to a decline in
per capita income in Iran. Additionally, environmental innovation and
the interaction between innovation and natural disasters positively
influenced per capita income. The results also indicated that factors
such as the labor force, physical capital, and trade openness had
contributed to improvements in per capita income. In light of the
findings, it is recommended that Iran implement effective plans and
policies to mitigate the effects of sanctions and natural disasters,
promote environmental innovations, and strengthen the development of
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fixed capital and the labor force, aimed at ensuring the continued
growth of per capita income.

1. Introduction

In recent years, Iran has become a prominent case study and focal point
in discussions about sanctions within global research and academic
circles. This attention stems from Iran’s status as a target of both
multilateral and unilateral sanctions campaigns, which have had
adverse effects on its economy. The sanctions have led to currency
devaluation; severe budgetary, commercial, and financial deficits;
reduced foreign investment, skyrocketing inflation, and rising poverty
rates. Natural disasters, meanwhile, are large-scale catastrophic events
that intermittently strike, causing extensive human and infrastructural
damage that impacts societies and economies alike. Natural disasters
inflict significant damage on infrastructure, property, and industries,
leading to reduced production, business disruptions, damage to
manufacturing facilities, and interruptions in transportation systems.
Due to their unpredictability, natural disasters have a substantial impact
on the economy. The current study aimed to explore whether natural
and political disasters pose genuine obstacles to economic growth and
development in Iran. The primary research question is: What are the
effects of economic sanctions, natural disasters, and environmental
innovation on per capita income in Iran’s economy?

2. Materials and Methods
To meet the objectives, the study used an experimental model as
defined in logarithmic form based on Equations (1) and (2) below.

InY,=c+aInK,+BInL, +yINES, +5InND, +7InEl, +0InTO, +¢, 1)

InY,=c+aInK +gInL, +7InES,+5InND, +n(InEl, xInND,)+0InTO, +¢, 2)

Per capita income (Y) was considered as the dependent variable, while the
independent variables included economic sanctions (ES), natural disasters
(ND), environmental innovation (El), physical capital (K), labor force (L),
trade openness (TO), and an interaction variable (NDxEI). In line with the
research objectives, time series data spanning from 1980 to 2022 were
utilized. The research model was analyzed using the Dynamic Ordinary Least
Squares (DOLS) estimator in EViews software.

3. Results and Discussion

To analyze the results, a unit root test was first conducted to evaluate
the reliability of the data. The results showed that the variables of trade
openness (TO) and economic sanctions (ES) were at a stationary level,
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while the variables of per capita income (), physical capital (K), labor
force (L), environmental innovation (EI), and natural disasters (ND)
could be stationary with one time difference. Next, the Bayesian
Information Criterion (BIC) was used to determine the optimal lag
length. The presence of long-term relationships among the variables
was then tested using the Augmented Engle-Granger cointegration test
and the Cointegrating Regression Durbin-Watson (CRDW) test, both
of which indicated at least one long-term relationship among the
variables. The DOLS method was then employed to estimate the
research model (see Table 1). The findings revealed that economic
sanctions (ES) had a significant and negative effect on per capita
income () in Iran’s economy. Specifically, a one percent increase in
ES in Models 1 and 2 reduces non-oil per capita income by 0.108% and
0.063%, respectively. Additionally, the frequency of severe natural
disasters (ND) had a significantly negative correlation with non-oil per
capita income. A one percent increase in ND results in a reduction of
0.161% and 0.158% in non-oil per capita income. Conversely,
environmental innovation (EI) had a significantly positive effect on per
capita income, with a one percent increase in El leading to a 0.032%
rise in non-oil per capita income. The interaction variable (NDXEI) was
also positive and significant, where a one percent increase in this
variable results in a 0.025% increase in non-oil per capita income ().
Furthermore, physical capital (K) had a significantly positive effect on
non-oil per capita income. In this case, a one percent increase in K is
associated with an increase in Y by 0.185% and 0.25% in Models 1 and
2, respectively. Labor force (L) also had a positive and significant effect
on non-oil per capita income, with a one percent increase in L leading
to an increase in Y by 0.611% and 0.518% in Models 1 and 2,
respectively. Finally, trade openness (TO) had a positive effect on per
capita income, as a one percent increase in TO results in a rise of

0.253% and 0.208% in non-oil per capita income.
Table 1. Estimation Results of Research Models

. Model 1 Model 2
Variables Coefficients t statistic Coefficients t statistic
K 0.185 2.483" 0.250 5.140™
L 0.611 3.887" 0.518 2.2577
TO 0.253 4.4627 0.208 5.5167"
ES -0.108 -2.119™ -0.063 -1.883"
ND -0.161 -4.946™ -0.158 -8.704™
El 0.032 2.359™ - -
NDxEI - - 0.025 47457
C 3.533 2.028" 4.296 3.994™

Note: ***, ** and * represent significance levels of 1%, 5% and 10%, respectively.
Source: Research results
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4. Conclusion

The research findings suggested that repeated political and natural
disasters could drive a country and its economy into a period of
stagnation. On the one hand, these events lead to the destruction of
physical, human, and natural resources. On the other hand, they disrupt
trade processes, halting the transfer of technology through imports and
impeding the modernization of domestic industries. As a result, both
outcomes contribute to a decline in per capita income. Moreover, the
study showed that adopting environmental innovations could not only
increase per capita income but also positively influence the relationship
between natural disasters and per capita production, thus helping to
mitigate the impact of such disasters. Therefore, investing in research,
development, and innovation will strengthen the country’s ability to
cope with and adapt to such challenges, while reducing risk levels. In
conclusion, this study demonstrated that the political and natural
disasters observed during the analyzed period hah negatively impacted
the country’s economic growth and development, leading to a decrease
in Iran’s per capita income.

Keywords: Economic Sanctions, Natural Disasters, Environmental
Innovation, Per Capita Income, Iran

JEL Classification: 040, Q54, Q55, F51
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3. Bayesian Information Criterion (SBC)
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1. Augmented Engle-Granger Cointegration Test (AEGC)
2. Cointegrating Regression Durbin-Watson Test (CRDW)



VEor Ol | 49 oyl | ¥4 Jls | 01t bl sla iags | YYE

oRIR Jde ;Jﬂﬁ @LD Y-o

1(0) 5 1(1) uimurﬁ LUl lyls Jimgs s pite 45 odd et asllle opl 53
L}.&:)};kﬁﬁdL;L&d.,u)bk;:}l.g\ra.kﬁ;\:A{L}QDOLSJJ&)))'H:W\\.U.M
M\{Gi;:uvuﬁ)‘@}; iy 4 e 5,57 5 51 LS addlls cpl 3 cauplil S
Wl ok A a0 85 015 = 53 5 Bl e i 8 - S5 S0,
ok (sl it s okt sl 5 &S5 Bt o 315 0L Saslilon (sa0 g0 3T s 10
U Jsame Slaye Jolio 5,85 55 51 oslizul (gl Aol by 95l ol 3,05 3505
S35 5 b U (ool Lgl.aﬁjm” S oaddlas ol g 1 Lol 18
Ssere Slrs e Bl 59y 5leslinal b Ol sl 53 s O g &l s aT 53 5 o ons
oo adlas pl 53 cpl pesdhe (5 I E cwy 350 (VAT YY) )0y L Ly
SLO el p Ll g oiiS kel ite 6 Olsie 4 aomelan S 60T 5 S i
SIS L g o 2515 5 5 O8>l 3l SIS ST (2 b e T 5 ace
Lo sosls il LU 5b 2l 5 & e 53 awlal glas,aly 51 S Lily o
colinsyllia slaallu j oslitul GGl (s § oes b a5 o (slacs 5l 31 (6 S0 e
L )5 b U ol 5o Caslie ed ((Shs0 4 35 5 pdida Slag, sl
] ﬂfﬁsbﬁ.,m) g5

(DOLS) L gy Jsoms Slony o Jold 295 4 sy s 2550 5 s .0 i

olas e ol pen 1Y Jke ealas e B 1) Jue ) i
Jlal to)bl oy Jal  to,bl o o =
VAEEENJAR DAL /A Y/EAY v /VAO K N b asle e
SeseX/YOV 4/0VA dees YAV A L S s
Geewo0/0NT YA IR YIS\ SYA T\ ¢ TO Solw g5l
VY SVAAY ey LVAE 2 S VAR R S VA RVA ES sabaidl (..i)’u'
deve SAIVeE —v/VOA R ZA A NETVARY ND b U

- - - YA YYO4 /Y El PSPPI
Ceve o BNVEO a/eYO - - - NDXEI elas e
IR VALY A VA LR /100 Y/SYA Y/oYY C O

i claasl dsle



Yo | ol 5 e

ol oslitel ok LD 5 (05T 5 (Jolws e Sl ans p opl 05e3T 6l onl 2l
L;u,gc,‘453@@ow@w.@uuy,tﬁ(a)d).@,;de)jTﬁ@u.cM\
5L ol e o Jamaon (55T 5 (e ST (meb (b 5 (ool sla o
iyl Gl el s s Cite 31 (g)lasd 5LealT 5, (6,0 ¢ (S wrle ¢35
ey V50 Jlas| CLMJ" sl L;Lnr.ifd geli S das e 0Ll o]
ol B Sy g 53 &S (5 sba 3,15 Ol ) slal s &l . MTJJﬁdé;»Jj\jjbu_:M
Jalas S5 O &l Ty s S 40 ¥ ) J.\ﬁjadauﬁ!duﬁﬁ);wﬁ&
Jl 51 01! galasl Sl RGN PP I\ (IR PR T AT WS T VAT A SPRVARV
cad sl YIS Sl 05,5 sgdoes L L“g"ifJ Syls aslsl g8l 4 B ij& 14va
OT ol 4y s 5 3l 3T (golasil udy s b 5 sbay (slagle o 5 (Slabamls
FB 2 #5900 Ol &l Djla 5 4l e Al ys slaesls Slej (6 m . Canl ol
XY b o o Jn sbay (F JS2) s o O3 o 25 53 2 51 ey b e 5
&l o 53 Cpimmen 313 2l A Jle 53 doj3 YY s |y Sl 5 Sl sl 4l
Yy IJC,»I;)I}LM);YT\)Q\)JLp}:}\’WAdebﬁﬁ.@\sﬂgw)sb}g
VAVA G Y44 ‘_gl.adl..,«‘-gbslf)jbd\{.@lo;l;&.alfw):?\)dlﬁ.xﬁT):jA.p)z
Jl 510l ! ade s 25 pas L Cdls As ), A s AVA Lo ga g O 5l szl
5 Ol il daT 53 idwy Lo 53 Ao y3 Y/V e @ Ol iy Jows 620 Yo YY Jlo 5 14VA
Ay Y00V 4 YoXY Jlo OLL 55 a5 55 Y5 0VF4/0Y Uslee VAV JLe s
3 Y AFZ/AY 4 \AVA L 55 NS VOFP/A S 50 5 5aS &l e Sleds s YIS Ol ysls
0593 b (gslal Sl Jlasl 48" das oo OLES b el asl Sl Y YY Jle



VEor Ol | 49 oyl | ¥4 Jls | 011 bl sla iags | YYS

C)‘ﬁ‘).} 43‘,.« QJ\QJ}AS‘,« Jﬁ-‘.ﬁ UAJ\P'-U -L*J‘,S ud-ﬁ%‘ 6\#&,"6 -XSJJ £ Jgo:«

v N

=1 [N

Al adgs sail ol ol y oy
3
1
11
i

[FRPURPEIRT A R ReE AN

18 ) o e 50
B

e i 5 YIS 2ol Wl s allal sl e i YIS 2l )y —lil g el

Sha s slaasl sle

s grn Ao 3 G ezl pea 3 e Cdhe b b (SLM 457 das 0o OLES s
T3 e b (LD 31w 53 o3 &K ol 531l 0l &l s e T 3 2alS” Esl
Cslaal Sl 31 das el o3 V0N 5 NN Ol 4 1) Ol 53 6 &l e
By oSain Sl e 5 bl 5 odlgal 4 a5 BB Sl G b 5L
I T slaa a5 el 1) s gladaTys ol Ses ks (6L £ 85
Sl ide o Il 51 5L ok sas (oolaml iy L2l L Cgs dal s JialS Ldas
ol yad ks ek GO 1 36 DSt s w5 a5 505l (s K £
s 5 b oo il 53l coolamdl 35 (6l S s Glaay 5o cararls Jlu )3 .l
a3 b SO s o ses ladaly SL5L 1)) baas e L)l Ll
45\Jw.xﬂT)>ﬁM)>aJW\CLM);‘_;)\J@MJ@;\&,QAMJL;),T};
1w AaT 33 Ol s S 3 Jomen b a5 o (sla 55T 5 arw 5 5 dao 3 &5 il 581 3,0
LT 3 ols Jeoes (6557 55 .Sl osls ol 530 oy /oY Ol 4 15 Ol 5l 25,8
S oles 5 0t VT (S Ji5s fu Ul 1 ealital dile  Jaosealow ) oS3y 3
(ol ol S 5 5 S Je 3 el (slae i3 5 ST A 5 slac b
el s Shas 5 iy 4 oliws 6l L 6oL 5 6ol sl b s sla )T 5
23 5 e Coodle L andllas cpl 53 5 WD 5 65T 5 helad e . ins o a1l (glazbl
3phen Eol Jales it 55 Lo )3 G RISl ls gan deoys S ez o



Y| oL 5 e

il 5 (6551 5 odiS Jda yurie Il 21580 deo s /0 YO 2 b dil e e s ST
Syt 3l oslital b (5557 i dnw g5 tns L2alS 1 &l eT s 5 UM 3T 031051 ol
Sl G s e slaske s b,y csloylgals (615 5 1 guad 5 bajylaly e 1 i
03728 5 sbay ab SU Sy ke 3 lomr| Sadile; 5 dadsa sla 5 S Ll
55 dal g $SGS s le 5 bis g Lol Ol Slos 4

2 o3 ) 50 Jlal o 55 (6olsgan 5 Sute ST ek 53 (SO 5 wle
S le 3 il s 55 65 s Gl o1 Oyl sbasl s o 4l LT s
2ol opl WAL el Rl Ao s /YD 5 AL Ol 4 &l deT s It
db‘cb)})lf&jﬁjw.w@u\;tu\:j};Lgl.&u\:\iTJé‘)JQLAJM‘}A[QCA:.&A‘
ol 2813 S5 b Lsyls @l daT s e sl Sute 3T 5 Ll gme des 3 K
o3 IOVA 5 /9N 5 5 aY 5 ) Gladde 53,8 (6,5 53 dao g3 &S5 a3l 03] 50
L;\ﬂvﬁjj&)\féjjgﬁMbdow@Lﬁd\.u\{li@&\)éléﬁoj.\{d\fﬂ.una
5 agbe e RN L ol pen I8 (5 a3 s (S5 St 15 ol g M5
G3lsl3T Culg 53 das (2151 ohlS 5 5 5 Slas 35 il 50 6558
LT3 5 oo 53 &G oz pelaw 53 (6515 gmn 5 oo 1 ls 03525k 4 53 b (s
&\J'é\ PP RS csj\yﬁl.w O;Li:&g\jl{@tj&b.;)b Q‘J-L‘ slasl s 45\}.«
il Ao ys /YA 5 YOY i O il e eT 3 cules (g5lealT s Ao ys S5
5 b e drn s 1y e Glagsls Ll (gl (3lslT copcnlsl . al el
s S e slowl (g3l e, Kl (Ooylos AS o g ) G908 S5
Joges L 15 o Sdakils 55 9 A oo EalS Sdeoli 557 )5 1, GL'..« Sl eslatal e st
S ad ol Wiy Cel a iy (59le b slaVIS Solsylg 1 gyals 5 2ils HLil

RS ‘_;thyﬂ @L:S £-0
Jol- ;53“\:5‘;»" 3,550 53 gl e oL 5 Sdedidy oy g s Sl
s ks Bl (sla pize ¢ pmila (5L oo o.(m,;\rﬁ 53T 51 Lg Jsene Sl e
odd 518 (8) Uk 53 5 b 0 go5T gl il ok sslizal o 8= IS5 5 ST
6\,: 6\56/5 a)LaT} /YW dJl&A u.w;l.&b L)jﬁ)T LS‘J" J“ny o)L»T ‘C‘,'Lb L}“‘b |



VEOr Ol | 49 oyl | ¥4 Jls | 01t 3Ll sla ia g | YYA

s $hd Hllime golaT L 5l /00 Y Jsles ST,k ol a3l) (la uikia O ga 3T
Dl ok a8 5y U pite Olio Dkaidly dlasly 5 g9 9 03 adUlen 5 (Se o 40 3
35 LT L 31 & ol <P /Y Uslas 55 o0 S K 05037 (8l Z o,leT pioman
St b b 5 05031 53 NS 0503T ol )3 sl 13 s 3 &S ez o
B 5 el oy 5550 i 455 pl ol ST e O5a5T ) be e 05 55 il
5 dee 53 st dlar 0351 e (oo 81 impet ST (o0 B 15 5 050 5T 5
owTa,uT(i)J,.}@w@.cw\,.u°>u;,~|‘\ﬁ-¢§)\?G;;u,~oy5To,uT,'\
cb,u)%;,uT,]a;jla\f;Mlau;,jTﬁ~/\aad>wégu;o}ﬁﬂ6\j|ﬁ—5ﬂ?
s gt s o 4 3 45 s oo Ol S ol ply o 13 e Ao 53 O Jloz|
e a5 hed Jle w5 5 o1 redileSl ¢ R g5y Jibe )5 350 ad 35 05

el 1,5 p dle s w8 Sl A

s 5 Fadlilen b0 g5l @l N Jsi

e T A o go5f

>0 Y R LC oLl Tomle ()1l pe (Sxililen O ge)
a0 ey 12 o lal TSl ekt L (gla pia K2ililea O a3
oA g /87 Z . L F i S UK (Fealilen & g3

+/AY0 +/\oo JB oLl LAUaéAl.aeoba}g Jbe 5 O eyl

Sha s slaasl dsle

=

adie g e Gleasl il sls 5 (Sesens 5 0 505T s (V) Jsdr
/. é P . s & . - F

)&M}\J}u)\ oB9 R J.LA)J9MJ}> 9 o)y Lg\ﬁ ol 0l

el 5 (Sans g il 5l3sm 53 31 05057 al (sl ol ok elized Vi S

1. Jarque-Bera Test

2. Hansen Parameter Instability
3. Park Added Variables

4. Engle-Granger

5. Testing Normality

6. Autocorrelation

7. Correlogram Q Statistic

8. Autocorrelation (AC)
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2. Heterogeneity of Variance
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Abstract

The total GDP of the MENA region is approximately $7 trillion (5.9%
of the world economy), and its population is around 405 million (5.5%
of the global population). This article aimed to evaluate the drivers of
sustainability in 15 MENA countries from 1998 to 2019, examining
different sub-periods. Evidence indicated that 14 countries made strides
in catch-up growth between 1999 and 2019. The correlations were also
calculated in four periods: 1980-1989, 1990-1999, 20002009, and
2010-2019. In the first period, only Egypt and Morocco showed
progress in catching up. During the second period, nine countries
experienced catch-up, while six lagged behind. The third period saw
substantial improvements in the catch-up across most countries, with
the exception of the UAE. In the fourth period, most countries
continued on a catch-up trajectory. The analysis revealed that capital
deepening played a crucial role in the performance of 11 countries. The
human resource participation was positive in most countries but was
negative in lrag, Syria, and Saudi Arabia—although overall, its
contribution was less significant than capital deepening. None of the
countries demonstrated a positive contribution of productivity, and
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there was no evidence of productivity growth supporting performance
improvements, leaving a considerable gap compared to the United
States (as an ideal example). Furthermore, the catch-up patterns of large
economies mirrored those of smaller economies.

1. Introduction

Among the various explanations for the surge in per capita income
growth during the quarter-century following World War Il, the most
prominent hypothesis is that industrialized Western countries were able
to produce a large amount of unused technology. Most of these
technologies included methods of production and systems of industrial
and commercial organization that were already established in the
United States but had yet to be widely adopted in other Western
countries. According to the hypothesis, the United States is viewed as a
leader, while other nations are followers with the opportunity to catch
up. Following this perspective, the loss of catch-up opportunities is
often cited as a reason for lagging behind concerning the per capita
income in the follower countries. The concept of catch-up and follow-
up suggests a broader hypothesis stating that per capita income levels
among countries tend to converge. However, catch-up and convergence
are distinct concepts. To address the issue, the present study tried to
answer the following questions: How has the gap in per capita income
among MENA countries evolved over recent decades? And is the catch-
up phenomenon evident in these nations? At first glance, distinguishing
between these questions may seem challenging, as both involve a
progress toward more equitable living standards among countries—
often referred to as convergence. This article, therefore, sought to assess
the convergence and catch-up in MENA countries, shedding light on
the factors driving the catch-up.

2. Materials and Methods
The first section of the methodology was to clarify the distinction
between convergence and catch-up. It specifically examined how
differences in growth rates across countries influenced both the average
GDP per capita relative to the United States and the Mean Log
Deviation (MLD) over time. The MLD reveals how variations in
average growth relative to the United States, along with the distribution
of growth rates among countries, impact these two metrics.

To evaluate the catch-up performance over a given period, we
defined the Catch-Up Index (CUI) as follows:

rel_yﬂ /7 (1)

rel_yrﬁ'
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Where (relyti) represents for the relative per capita income of

country i in year t compared to the United States, which is defined as
follows: _
Yt )

us

rel_yt =

r .

Note that y; and y** denote the per capita income of country i and
the United States in year t, respectively, measured based on purchasing
power parity (PPP) at constant prices. According to this definition, if
the index CUIj ris positive (rely% > rel_y§), country i has
experienced catch-up; If the (CUI{;,T) index is negative (rely% <
rel_yt), country i has lagged behind. Moreover, if the CUI} rindex is
zero (rely% = rel_y{), country i has neither caught up nor lagged

behind. To analyze the factors driving the catch-up, the study employed
the analytical framework of GDP growth developed by Jorgenson et al.
(2005), as presented below: _
CULy ¢ = (kpopcy r — kpopcyy) + (Ipopci r — Ipopeiy)
+ (TFP ; — TFPYS )
Thus, the CUI of a country can be divided into three components,
representing its performance relative to the United States across three
sources of per capita growth:
(kpopch 1 — kpopcd): The difference in the capital deepening rate.
(lpopch + — lpopcd): The difference in the labor force participation
rate.
(TFP} ; — TFPYS): The difference in total factor productivity (TFP).

3. Results and Discussion

In Figure 1, the left axis displays convergence, shown by the MLD of
GDP per capita (blue line). The right axis displays catch-up, measured
by the average GDP per capita of 15 Middle Eastern countries relative
to that of the United States (red line). Note that GDP per capita is
measured at constant 2017 prices based on purchasing power parity.
The graph clearly demonstrates that convergence and catch-up are
distinct concepts. A comparison between 1980 and 2019 revealed
significant convergence, as the dispersion of per capita income across
these countries in 2019 (MLD = 0.40) was significantly lower than in
1980 (MLD = 1.07). However, no catch-up was observed during this
period, as the average per capita income of these countries relative to
the United States declined from 1.12 in 1980 to 0.47 in 2019.
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Figure 1. Convergence and Catch-Up in MENA Countries
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Source: Research results

Refer to Table 1 for further clarity. Concerning the entire 40-year
period as a whole, the results indicated both convergence and a relative
lagging behind.

Table 1. Convergence and Catch-Up

1980-1999 2000-2009 2010-2019 1980-2019
Dispersion Convergence Convergence Slight Convergence
among convergence
countries
Gaps with Lagging Catch-up Lagging behind Lagging behind
the USA behind

Source: Research results

Evidence suggests that capital deepening played a significant role in
the performance of the 11 countries that experienced catch-up. In
contrast, the impact of human resources appears to be less pronounced
compared to that of capital deepening.

Catch-Up
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Table 2. Drivers of Economic Catch-Up (1980-2019)

Catch-up components (amount)

Catch-up components (Share)

Country Catch- Capital Human Total factor Capital Human Total factor
up deepening resource productivity deepening resource productivity
Index participation participation
(Cul
Egypt 3.69 9.36 0.47 -6.14 253.3 12.7 -166.0
Lebanon  2.42 4.25 1.13 -2.96 175.8 46.5 -122.3
Iran 1.4 2.6 0.4 -1.6 179.6 28.4 -108.0
Irag 1.13 0.9 -0.03 0.26 79.9 -2.6 22.7
Oman 1.02 6.03 2.95 -7.96 594.3 290.1 -784.4
Morocco  0.83 7.24 0.49 -69.1 873.3 59.7 -833.0
Jordan 0.6 3.8 1.2 -4.4 606.7 196 -702.7
Syria 0.44 3.95 -0.41 -3.1 900.9 -94.0 -706.9
Tunisia 0.31 6.1 0.61 -6.4 1946.1 201.4 -204.75
Bahrain 0.13 3.33 1.37 -4.57 2610.8 1072.0 -2583.0
Qatar 0.04 3.27 1.46 -4.69 7350.7 3290.6 -10541.3
Kuwait -0.05 0.74 1.84 -2.63 -1529-9 -3782.5 5412.4
Saudi -0.58 0.79 -0.21 -1.16 -135.2 36.1 199.1
Arabia
Algeria -1.95 -0.03 1.57 -3.49 1.4 -80.3 178.9
The -4.74 -4.14 0.26 -0.86 87.5 -5.6 18.1
Emirates

Source: Research results

4. Conclusion

The findings showed that MENA economies are heavily reliant on
capital accumulation and deepening, with capital deepening serving as
the primary driver of economic growth. This trend has continued for
over 40 years and is likely to persist. There is no evidence to suggest
that productivity growth has significantly contributed to the
performance of MENA countries, leaving them substantially behind the
United States in this respect. Additionally, the catch-up patterns seen in
larger economies closely resemble those of smaller economies. To
enhance economic stability and improve future prospects, it is essential
for these countries to prioritize investment, increase the involvement of
skilled labor (especially in knowledge-based industries), and gradually
make a transition toward a knowledge-based economy. Producing more
complex goods and fostering regional collaboration to reduce political
tensions and economic risks are also crucial steps. By adopting these
strategies, MENA countries can bolster their catch-up and pave the way
for sustainable economic development in the future.

Keywords: Catch-up, Lagging Behind, Capital Deepening,
Productivity, MENA Countries

JEL Classification: 047, J24, O16.
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