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A B S T R A C T   

This research paper aims to examine the impact of exchange-traded funds (ETFs) on stock 
movements in Iran, particularly during periods of stability and turbulence. The study utilizes a 
sample of 38 active funds listed on the Tehran Stock Exchange that invest in stocks, covering the 
period from 2015Q4 to 2023Q2. The GMM panel regression method is used to analyze the data. 
The results indicate that ETFs in Iran decrease co-movement during stable markets, but increase it 
during turbulent times. This may have significant implications for ETF investors and market 
regulators, as higher stock volatility reduces the diversification benefits that ETFs offer. Market 
regulators should be vigilant of elevated levels of stock co-movement during periods of turmoil, 
particularly in emerging economies where financial markets are more vulnerable.   

1. Introduction 

The necessity for a product that would enable individuals to trade a diversified portfolio of assets on the stock market was high-
lighted by the stock market crash of 1987, also known as Black Monday. The exchange-traded fund ( ) was the first product introduced 
for this purpose and is considered a significant innovation in modern financial markets [1–4]. The global assets of ETFs exceeded 7.74 
trillion dollars at the end of 2020, and the number of ETFs listed on exchanges worldwide reached 7602 [5]. 

In an ETF, the shares trade on an exchange, and their prices fluctuate based on supply and demand. However, the value of the ETF is 
based on the value of the underlying securities it holds. The ETF issuer creates and redeems shares of the ETF in response to changes in 
demand. When there is high demand for the ETF shares, the issuer creates new shares by buying the underlying securities and issuing 
new shares to the Authorized Participants (APs) who then sell them on the exchange. Conversely, when there is low demand for the 
ETF shares, the issuer redeems shares by buying back the ETF shares from the APs and returning the underlying securities [6]. 

This structure creates an arbitrage opportunity because the ETF’s share price may not always perfectly reflect the value of the 
underlying securities. When the ETF’s share price trades at a premium to the worth of its underlying securities, an AP can purchase the 
underlying securities, swap them for ETF shares, and sell those shares on the exchange for a profit. Conversely, when the ETF’s share 
price is lower than the value of its underlying securities, an AP can buy ETF shares on the exchange, redeem them for the underlying 
securities, and sell those securities for a profit. This arbitrage mechanism aids in maintaining the ETF’s share price in tandem with the 
value of its underlying securities. 

However, the process of arbitrage can have negative impacts on the stock co-movement. To carry out arbitrage, a participant in the 
market must exchange the entire group of underlying stocks as a single unit, and this can elevate the correlation of asset returns and 
greatly diminish the benefits of diversification offered by ETFs. This is because the arbitrage mechanism can cause the prices of the 
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underlying securities to move in tandem with the ETF share price, rather than reflecting their individual fundamentals. As a result, the 
ETF structure can create a feedback loop where the ETF share price affects the underlying security prices, which in turn affects the ETF 
share price. This can lead to increased volatility and reduced diversification benefits [7,8]. 

Although ETFs have experienced swift expansion, studies on their effects on the stock market are still in the early phases of 
development [9,10]. Previous studies have demonstrated that ETFs can elevate stock market correlation and volatility [7,11–14]. 
However, certain scholars have suggested that the emergence of innovative and well-crafted ETFs may lead to a demand substitution 
effect, ultimately reducing the co-movement [15]. Consequently, this study aims to investigate how ETFs affect the interdependence 
among stock returns in the emerging Iranian market. The study also explores how ETFs behave during both market turbulence and 
stability, and the consequences that follow. 

The investigation adds to the existing body of research on the economic implications of ETFs by scrutinizing their impact on the co- 
movement of Iranian stock returns, a topic that has not been explored previously. Moreover, this study enhances the scarce literature 
on how ETFs affect developing markets. The Tehran stock market differs in trading mechanisms, investor composition, and ETFs 
activity from developed financial markets, which may lead to notable variations in the effect of ETFs on market interdependence. The 
study takes into account endogeneity issues of liquidity variables and book-to-market ratio and employs the generalized method of 
moments (GMM) estimator to ensure consistent estimators. The study’s findings have implications for market efficiency and can 
furnish valuable insights for policymakers and investors in emerging markets. 

2. Review of literature 

However, the phenomenon of stock co-movement has been studied in various studies such as Uddin et al. [16], Spelta et al. [17], 
Esmaeilpour Moghadam et al. [18], Gkillas et al. [19], and Gong and Dai [20], but research on the effect of ETFs on stock movements is 
limited. The swift expansion of ETFs has captured the interest of investors, regulators, and academics globally, leading to a surge in 
studies on their effects on the stock market. Although a few investigations have evaluated the effect of ETFs on the pricing efficiency of 
securities, research on the overall market-level consequences of ETF activity is still relatively new. Most of the existing studies have 
concentrated on ETF markets in the United States, providing a valuable context for the global interest in ETFs. 

Previous studies conducted by Hasbrouck [21], Tse et al. [22], Fang and Sanger [23], and Xu and Yin [24] have shown evidence of 
the potential effects of ETF markets on the price performance of the underlying index and its price discovery process. Box et al. [25] 
investigated the transmission of shocks from ETFs to their portfolios based on a sample of 423 ETFs in the United States. Their findings 
indicated that there was no significant correlation between ETF transactions and asset prices. According to Malamud [15], the demand 
substitution effect from the introduction of new and improved ETFs may lead to a reduction in co-movement and volatility. This 
phenomenon has been witnessed in cases where ETFs were previously illiquid with substantial deviations from net asset value. With 
the emergence of new, highly liquid ETFs that have gained greater acceptance from investors, this trend may continue. 

In Zhao et al.’s [26] study of China’s stock market, it was found that ETF activity led to a reduction in stock-specific volatility but an 
increase in systemic fluctuations. Despite this, the overall volatility was reduced due to the greater reduction of specific volatility over 
the increase of systemic volatility. Nonetheless, Glosten et al. [27] contended that ETFs disseminate macroeconomic fundamental 
information to the stock market via arbitrage trades, resulting in a rise in market interdependence. Jhunjhunwala and Sethi’s [28] 
research verified that the intensification of the ETFs’ market interdependence effect occurs solely during turbulent market phases. 
Marta and Riva [29] found that ETFs increase the movement of their component stocks. Rhodes and Mason’s [30] study confirmed the 
increasing synergy between ETFs and bonds. 

Ben-David et al.’s [31] examination of non-fundamental shocks and arbitrage activities between ETFs and index stocks showed that 
ETFs cause shocks to be transmitted to their portfolio of securities, resulting in higher volatility for stocks belonging to ETFs. According 
to Israeli et al. [32], ETFs escalate transaction expenses and deteriorate market effectiveness, with a 1 % rise in ETF ownership 
resulting in a 9 % surge in return interdependence. 

Staer and Sotille’s [33] study investigated the relationship between ETF arbitrage and asset co-movement by introducing a new 
measure of relative liquidity. Their findings demonstrated that an increase in this criterion led to a rise in co-movement. Shim’s [34] 
study confirmed this relationship and found it to be stronger in larger market capitalization stocks held by active ETFs. Da and Shive’s 
[8] research revealed that ETFs generate a rise in return interdependence and diminish diversification advantages through persistent 
arbitrage actions, particularly for minor and illiquid stocks. Bhattacharya and O’Hara [35] found that ETFs promote information 
transmission in the market and herd movement. Harada and Okimoto’s [36] research demonstrated that the Bank of Japan’s pro-
curement of stocks using ETFs had a notable impact on stock prices. These studies underscore the need for further research to gain a 
comprehensive understanding of the impact of ETFs, particularly in emerging market economies like Iran. Thus, our investigation 
seeks to bridge this research gap by exploring how ETFs affect stock movements in the Tehran Stock Exchange, which has not been 
previously analyzed. The Tehran Stock Exchange differs from mature capital markets in terms of trading systems, investor structure, 
and ETF activity, which may result in a significant difference in the effect of ETF activity on market fluctuations. Furthermore, this 
study accounts for the endogeneity of liquidity variables and book-to-market ratio and employs the GMM estimator to ensure 
consistent estimators, thus overcoming the limitations of previous studies. The implications of this study’s findings for market effi-
ciency can provide valuable insights for policymakers and investors in emerging markets. 
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3. Research methodology 

3.1. Variables construction 

This research investigates the impact of ETFs that invest in stocks within the Tehran Stock Exchange. The study considers two 
variables related to ETFs: ETF ownership and ETF flows. The ownership of ETFs can be defined as the percentage of a company’s total 
market value that is held by all ETFs, which can be expressed mathematically as equation (1): 

Ownershipit =

∑N

n=1
Holdsi.j.t

MCapi.t
(1) 

In this context, Holds refers to the overall worth of the investments held by the j-th ETF, while MCap denotes the market value. The 
symbols ‘i’ and ‘t’ represent the stock and time period, respectively. A higher percentage of ETF ownership indicates that the ETF has a 
greater investment in that particular stock, which can potentially impact stock movements [7]. 

The level of ETF trading and arbitrage intensity can be estimated by examining the changes in ETF ownership over a specific period, 
which is represented by the ETF flow metric. This metric offers valuable information about the level of trading activity and arbitrage 
opportunities in ETFs. It is calculated by measuring the variation in ETF ownership, represented by equation (2): 

Flowit = abs(Ownershipit − Ownershipit− 1) (2) 

ETF portfolio composition can be altered by changes in ETF flows, which have the potential to impact both individual stock prices 
and market movements [27]. 

The co-movement of stock returns can be assessed using various variables such as stock beta, Sratio, and Sync. Stock beta is 
estimated using the capital asset pricing model, which is sourced from the Rahavard Novin database. Sratio is calculated by dividing 
the total variance of the stock return by its specific variance and reflects the share of systematic (market) risk and specific risk in the 
total stock risk. This measure is used to understand the degree of stock co-movement and exposure to systematic risk, with a higher 
value indicating a greater degree of co-movement with the market. Conversely, a lower value indicates a lower degree of co-movement 
with the market, with specific risk playing a more significant role in total stock risk [8,28]. Lastly, the Sync metric is employed to 
illustrate the degree to which variations in returns of stock are explained by returns of market. The Sync measure, denoted as equation 
(3), is computed by using the adjusted R2

it obtained from the regression of stock returns on market returns. 

Syncit = log
(

R2
it

1 − R2
it

)

(3)  

3.2. Model 

To assess the influence of ETFs on the interdependence of securities returns, the study utilizes the following regression models, 
represented by equations (4) and (5): 

Comovementit =C + β1Ownershipit− 1 + β2Sizeit− 1 + β3Bmit− 1 + β4Votit− 1 + β5Toverit− 1 + β6Illiqit− 1 + εit (4)  

Comovementit =C + β1Flowit− 1 + β2Sizeit− 1 + β3Bmit− 1 + β4Votit− 1 + β5Toverit− 1 + β6Illiqit− 1 + εit (5) 

Several control variables are included in the regression to evaluate the effect of ETFs on the interdependence of securities returns, 
namely Size (natural log of market value of shares), Bm (book-to-market ratio of stocks), Vot (stock volatility calculated as the standard 
deviation of stock returns), Tover (stock turnover), and Illiq (effect of illiquidity). To account for the impact of stock illiquidity, the 
study calculates Amihud’s [37] illiquidity variable as the ratio of return to stock trading volume and included it as a control variable in 
the model. Additionally, the study calculates the turbulence index variable (high TSE) based on the study of Dana and Pozdnyakova 
[38], using the fluctuations of the total index of the Tehran stock market. A value of one is assigned if the index fluctuation in a given 
period exceeded the highest quartile, and zero is assigned otherwise. The interactive term of ETF variables and the disturbance index is 
then added to the regression models to assess the effect of ETFs on the interdependence of securities returns. The resulting equations 
are labeled as (6) and (7): 

Comovementit =C + β1Ownershipit− 1 + β2Ownershipit− 1 ∗ high TSE + β3Sizeit− 1 + β4Bmit− 1 + β5Votit− 1 + β6Toverit− 1 + β7Illiqit− 1 + εit

(6)  

Comovementit =C + β1Flowit− 1 + β2Flowit− 1 ∗ high TSE + β3Sizeit− 1 + β4Bmit− 1 + β5Votit− 1 + β6Toverit− 1 + β7Illiqit− 1 + εit (7) 

The study uses the interactive term of ETF variables and turbulence index to assess the influence of ETFs on the interdependence of 
stock returns during periods of high volatility. On the other hand, ETF-related variables excluding the interaction effect, are utilized to 
evaluate the impact of ETFs in stable market phases. The data in this study is in panel form, and the literature on panel data analysis 
highlights potential issues caused by endogeneity, particularly for variables such as liquidity, size, and book-to-market ratio of stocks. 
To address this issue, the study employs the GMM estimator method. Inaccurate and inconsistent estimates can result from endogeneity 
bias, leading to incorrect theoretical interpretations and conclusions, and even wrong coefficient signs [39,40]. Endogeneity bias can 
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arise from various sources, but there are several techniques available to address it. For instance, the GMM model is suitable for panel 
data with dynamic endogeneity bias, while two-stage least squares (2SLS) and three-stage least squares (3SLS) are typically used for 
survey data. The GMM model, developed by Arellano and Bond [41] and Blundell and Bond [42], is a powerful tool for dynamic panel 
data, where the cause and effect relationship for underlying phenomena tends to change over time. Wintoki et al. [43] asserted that the 
GMM model is a reliable approach to address different sources of endogeneity such as unobserved heterogeneity, simultaneity, and 
dynamic endogeneity. By internally transforming the data through a statistical process that subtracts the present value of a variable 
from its past value, the GMM model diminishes endogeneity [44]. This transformation leads to a reduction in the number of obser-
vations, thereby enhancing the efficiency of the GMM model [45]. 

3.3. Data description 

The number of stock-based ETFs available on the Tehran Stock Exchange has increased significantly from three in 2013 to 49 in 
2023. Despite their presence since 2013, ETFs had a negligible impact until 2015Q4 due to their small assets. This study focuses on a 
sample of 38 ETFs due to data limitations. The study period spans from 2015Q4 to 2023Q2, during which only 304 out of 350 traded 
stocks held by ETFs were suitable for the study. The exclusion of stocks was due to extended suspension periods of 46 stocks during the 
study period. Portfolio reports of ETFs have been published on a monthly basis since the fourth quarter of 2017. This research used 
information from the final month of each quarter. Earlier reports were based on interim financial statements, which included one 
month of the subsequent quarter. However, these changes in reporting were insignificant, as the portfolio of ETFs did not undergo any 
substantial alterations. Data sources include Financial Information Processing of Iran1, Rahavard Novin software, and Codal database2. 
The data related to ETFs portfolios were extracted from the Codal database, while the data related to stocks were extracted from 
Rahavard Novin software. Table 1 shows the descriptive statistics of the variables. The results indicate that the average β value of 1.175 
shows higher volatility of the sample stocks when compared to the market’s average. The sample companies are, on average, owned by 
ETFs at a rate of approximately one-third of the market value, with an average Ownership of 0.341. The Size, determined using the 
natural log of share market value, averages at 9.311. The Bm averages at 0.486, which means that the sample companies are not 
significantly undervalued concerning their book values. Additionally, the Illiq average value is 0.007, indicating that the liquidity of 
the sample stocks is not a significant issue. 

4. Findings and discussion 

Table 2 presents the correlation coefficients between the variables. Specifically, Ownership exhibits a significant negative corre-
lation with β, Sratio, and Sync, while Size shows a significant negative correlation with the same three variables as well. Illiq is also 
significantly negatively correlated with Size and Ownership. Table 3 displays the results of the multicollinearity analyses, which were 
conducted using the variance inflation factor (VIF). The VIF was used to assess whether multicollinearity was a concern among the 
variables. The analysis reveals no evidence of multicollinearity issues among the variables, as indicated by the VIF values. 

Tables 4–7 present the analysis of the GMM estimator-based regression results for the studied regressions. The dependent variables 
are beta in panel A, Sratio in panel B, and Sync in panel C. The non-significant results of the AR(2) and Hansen’s tests indicate that the 
estimation results of the models are unbiased and consistent. The regression results presented in Table 4 investigate the effect of ETF 
ownership on metrics of co-movement in stock returns. The findings suggest that ETF ownership decreases the return co-movement in 
all three panels, leading to lower stock co-movement with higher ETF coverage. This supports Malamud’s [15] demand substitution 
effect. Improved market structure and quality in Iran’s ETF market have resulted in negative coefficients, which may be attributed to 
the demand substitution hypothesis instead of the previous situation of low transparency, high transaction costs, and lack of liquidity. 

According to the demand substitution effect hypothesis, the introduction of ETFs may result in a reduction in the demand for 
individual stocks. This is because ETFs provide a convenient and cost-effective way for investors to gain exposure to a diversified 
portfolio of securities, thereby decreasing the need to hold individual stocks. This decline in demand for individual stocks could lead to 
lower stock prices and reduced stock co-movement. The hypothesis posits that the demand for ETFs substitutes for the demand for 
individual stocks, leading to a decrease in stock co-movement. ETFs are traded on exchanges like stocks and can be bought and sold 
throughout the trading day, making them more liquid than many individual stocks. In addition, ETFs usually have lower transaction 
costs than purchasing individual stocks, making them more cost-effective for investors. 

The regression analysis results of the ETF flow variable on return co-movement criteria are presented in Table 5. The findings reveal 
that the ETF flow does not alter on the co-movement of stock returns in the three panels. The ETF flow variable measures the net inflow 
or outflow of funds into ETFs, and it is an indicator of the demand for ETFs. As such, it can be used as a proxy for investor sentiment 
towards the stock market. By examining the relationship between the ETF flow variable and stock returns, one can gain insights into 
how changes in investor sentiment affect the stock market. However, the results from the study mentioned earlier suggest that changes 
in investor sentiment, as reflected by the ETF flow variable, do not have a significant impact on the co-movement of stock returns. It is 
possible that other factors, such as macroeconomic events or company-specific news, exert a more significant influence on stock 
returns. 

The study examines how ETFs impact the co-movement of stock returns under varying market conditions, particularly during 

1 www.fipiran.com.  
2 www.codal.ir. 
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turbulent times. Table 6 shows the regression analysis findings of the ETF ownership variable on the co-movement measures of returns 
in both stable and turbulent market conditions. The findings indicate that the ETF ownership variable has a negative effect on the co- 
movement of stock returns only during market stability. Furthermore, the coefficients of the interaction term between ETF ownership 
and high TSE are significant and positive, suggesting that ETFs elevate the interdependence of stocks during periods of market turmoil. 

One possible explanation for the increased stock co-movement during turbulent market conditions due to ETFs is that they can 
create herding behavior among investors. When the market experiences a downturn, investors may become more risk-averse and look 
to quickly exit their positions. ETFs, which offer instant liquidity, can be an appealing option for such investors, leading to a large 
number of investors simultaneously selling their ETF shares. This results in downward pressure on the prices of the underlying assets 
held by the ETF. The structure of ETFs can also contribute to increased market volatility during times of turbulence. Although ETFs 
usually hold a diversified portfolio of assets, they trade throughout the day like individual stocks. This trading activity of ETF shares 

Table 1 
Descriptive statistics of the variables.   

β Sratio Sync Ownership Flow Size Bm Illiq Vot Tover (X10) 

Mean 1.175 1.634 0.301 0.341 0.063 9.311 0.486 0.007 0.134 0.014 
Median 1.323 1.859 0.329 0.030 0.009 9.320 0.232 0.001 0.101 0.003 
Maximum 3.121 5.045 0.904 0.459 0.077 16.124 2.064 5.089 0.489 0.231 
Minimum 0.094 0.107 − 0.817 0.010 0.001 7.876 0.006 0.000 0.004 0.000 
Std. Dev. 0.488 0.804 0.503 0.480 0.141 1.526 0.312 0.093 0.076 0.006 
Obs. 9424 9424 9424 9424 9424 9424 9424 9424 9424 9424  

Table 2 
Correlation analyses.  

Variables β Sratio Sync Ownership Flow Size Bm Illiq Vot Tover 

β 1.000          
Sratio 0.435*** 1.000         
Sync 0.332*** 0.045 1.000        
Ownership − 0.305** − 0.353** − 0.425** 1.000       
Flow 0.086 0.078 0.098 0.860*** 1.000      
Size − 0.284*** − 0.334** − 0.339*** 0.798*** 0.674** 1.000     
Bm − 0.104** − 0.136** 0.098*** 0.045 0.378 − 0.102** 1.000    
Illiq 0.081** 0.054 0.031 − 0.523** 0.354 − 0.639*** 0.477 1.000   
Vot − 0.142*** − 0.235** − 0.116** − 0.552** − 0.314 − 0.744** 0.633 0.535 1.000  
Tover 0.121** 0.563 0.332 0.364** 0.242 0.690** 0.586 0.502 0.321** 1.000 

The notations *** and ** indicate statistical significance at the 1 % and 5 % level, respectively. 

Table 3 
Multicollinearity analyses.   

Ownership Flow Size Bm Illiq Vot Tover 

Variance Inflation Factors (VIF) 1.654 – 2.142 1.365 1.558 2.345 1.245 
– 1.009 2.810 2.866 1.031 2.101 1.063 

The initial and second rows contain results for the multicollinearity test in regressions involving Ownership and Flow variables, respectively.  

Table 4 
Results of the estimation based on the ownership variable.  

Variables Panel A: β Panel B: Sratio Panel C: Sync  

Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio 

C 0.471*** 10.355 0.023*** 19.201 − 5.045*** − 6.18 
Ownership − 0.091*** − 2.691 − 0.116*** − 2.861 − 0.152*** − 4.010 
Size − 0.079** − 2.340 − 0.128*** − 5.320 − 0.175*** − 6.292 
Bm 0.052**- − 2.122 − 0.112** − 2.132 − 0.077** − 2.381 
Illiq − 0.007 − 1.321 0.043 1.353 0.015 1.377 
Vot 0.131*** 3.442 0.139*** 2.523 0.142*** 3.807 
Tover 0.031 1.124 0.042 1.032 − 0.023 − 0.876 
AR(2) test (p-value) 0.917 0.524 0.721 
Hansen test (p-value) 0.137 0.144 0.187 

The panel model’s estimation results were obtained from Equation (4). The notations *** and ** indicate statistical significance at the 1 % and 5 % 
level, respectively. 
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can influence the prices of the underlying assets, and vice versa, creating a feedback loop that amplifies market volatility, particularly 
during times of stress. Moreover, ETFs can create a crowding effect in the market, where numerous investors hold similar positions in 
the same assets or sectors through ETFs. During times of market turbulence, this crowding effect can further intensify the impact of 
market movements on the underlying assets, leading to increased co-movement among stocks. 

Table 7 provides the regression analysis results of the ETF flow variable on the return co-movement criteria in both stable and 
turbulent market conditions. The findings demonstrate that the ETF flow variable does not significantly impact stock co-movement 
when the markets are stable. However, the interaction term coefficients of ETF flow and high TSE are positive and significant, sug-
gesting that ETFs increase stock co-movement during times of market turmoil. The study’s results indicate that non-fundamental 
shocks resulting from ETF arbitrage activities offset the positive effects of the demand substitution hypothesis during times of mar-
ket turbulence. ETF arbitrage activities can result in non-fundamental shocks that affect overall market performance. Such shocks may 
arise due to market distortions resulting from the creation and redemption of ETF shares. During this process, APs may buy or sell a 

Table 5 
Results of the estimation based on the flow variable.  

Variables Panel A: β Panel B: Sratio Panel C: Sync  

Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio 

C − 0.112*** − 3.365 − 0.153*** − 3.321 − 5.045*** − 6.108 
Flow − 0.010 − 0.882 − 0.006 − 0.861 − 0.066 − 0.712 
Size − 0.085** − 2.342 − 0.363*** − 3.321 − 0.231*** − 5.281 
Bm − 0.012 − 0.732 − 0.105*** − 2.859 − 0.077** − 2.378 
Illiq − 0.021 − 1.493 − 0.010 − 0.689 0.058 1.425 
Vot 0.124*** 5.326 0.128** 2.318 0.119*** 2.786 
Tover − 0.021 − 0.982 0.014 1.087 − 0.017 − 0.658 
AR(2) test (p-value) 0.608 0.593 0.897 
Hansen test (p-value) 0.128 0.147 0.192 

The panel model’s estimation results were obtained from Equation (5). The notations *** and ** indicate statistical significance at the 1 % and 5 % 
level, respectively. 

Table 6 
The impact of ETF ownership on return co-movement during market turmoil.  

Variables Panel A: β Panel B: Sratio Panel C: Sync  

Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio 

C − 0.968*** − 2.315 0.830*** 2.291 0.506*** 4.153 
Ownership − 0.114** − 2.345 − 0.198*** − 2.816 − 0.134*** − 3.652 
Ownership* high TSE 0.156*** 2.689 1.731*** 2.903 0.048*** 4.107 
Size 0.090 1.291 − 0.103** − 2.310 − 0.214*** − 3.109 
Bm − 0.034 − 0.354 − 0.102*** − 2.974 − 0.063*** − 2.763 
Illiq − 0.012 − 0.674 0.020 1.405 0.023** 2.342 
Vot 0.287*** 5.962 0.138*** 3.132 0.132*** 3.918 
Tover − 0.052 − 1.186 0.021 0.874 − 0.061 − 0.891 
AR(2) test (p-value) 0.610 0.592 0.698 
Hansen test (p-value) 0.112 0.172 0.151 

The panel model’s estimation results were obtained from Equation (6). The notations *** and ** indicate statistical significance at the 1 % and 5 % 
level, respectively. 

Table 7 
The impact of ETF flow on return co-movement during market turmoil.  

Variables Panel A: β Panel B: Sratio Panel C: Sync  

Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio 

C − 0.071*** − 7.328 − 0.310*** − 5.321 − 0.689*** − 7.112 
Flow − 0.016 − 1.086 − 0.017 − 1.134 − 0.012 − 0.897 
Flow* high TSE 0.035 0.659 0.624*** 4.875 0.046 0.879 
Size − 0.106 − 1.458 − 0.213*** − 3.227 − 0.245*** − 4.687 
Bm − 0.016 − 0.532 − 0.110*** − 2.935 − 0.059** − 2.291 
Illiq − 0.008 − 0.654 0.016 1.187 0.017 1.537 
Vot 0.236*** 6.478 0.124** 2.246 0.194*** 2.872 
Tover − 0.028 − 1.364 0.029 0.937 − 0.029 − 0.876 
AR(2) test (p-value) 0.689 0.648 0.876 
Hansen test (p-value) 0.178 0.125 0.165 

The panel model’s estimation results were obtained from Equation (7). The notations *** and ** indicate statistical significance at the 1 % and 5 % 
level, respectively. 

H. Esmaeilpour Moghadam                                                                                                                                                                                          



Heliyon 9 (2023) e21048

7

basket of underlying assets that reflect the ETF’s holdings in exchange for new shares or cash. If the ETF’s net asset value (NAV) 
significantly differs from the prices of the underlying assets, APs may engage in arbitrage activities to profit from the price differential. 
For instance, if the ETF’s NAV is higher than the prices of the underlying assets, APs may purchase the underlying assets and exchange 
them for ETF shares, leading to increased demand for the underlying assets and a subsequent increase in their prices. Conversely, if the 
ETF’s NAV is lower than the prices of the underlying assets, APs may sell the underlying assets and redeem ETF shares, leading to 
decreased demand for the underlying assets and a subsequent decrease in their prices. These arbitrage activities can cause temporary 
price distortions in the underlying assets, leading to non-fundamental shocks that impact overall market performance. Additionally, 
the creation and redemption process may require the purchase or sale of large quantities of underlying assets, leading to market 
imbalances and price volatility. These results align with the previous investigations by Da and Shive [8] and Jhunjhunwala and Sethi 
[28]. 

5. Conclusion 

The proliferation and growth of ETFs as a financial innovation have been remarkable, and it is essential to comprehend their 
unintended impacts on financial components and markets. The objective of this research is to determine the influence of ETFs on the 
co-movement of stock returns in Iran’s emerging market. The research applies two indicators of ETF, flow and ownership, along with 
three metrics of beta, Sratio, and Sync to gauge stock interdependence. The study’s regression analysis, based on the GMM estimator 
method, demonstrates that ETFs have varying effects on stock co-movement, Contingent upon market circumstances. During stable 
market phases, ETFs tend to reduce stock co-movement, while during turbulent periods, the opposite effect is observed. The study’s 
results are trustworthy, as they have undergone rigorous testing, including the use of different criteria and specification conditions. 
The study’s robustness checks confirm the reliability of the findings, providing confidence in the validity and accuracy of the results. 

This study supports the demand substitution hypothesis of Malamud [15], which proposes that the introduction of newer and 
better-designed ETFs could replace the demand for poorly designed funds and impact co-movements in the stock market. In Iran’s ETF 
market, newer funds with high liquidity have gained popularity, leading to a transitional phase in the market. However, during periods 
of high volatility when mispricing is common, stronger non-fundamental shocks caused by ETFs can overcome the positive 
demand-substitution forces and increase stock co-movement. 

This study’s findings have significant implications for investors who use ETFs to diversify their portfolios at a lower cost. Market 
regulators should be vigilant of elevated levels of stock co-movement during periods of turmoil, particularly in emerging economies 
where financial markets are more vulnerable. These issues are relevant from a policy-making perspective. The study’s results 
emphasize the importance of monitoring the impact of ETFs during market turbulence and taking appropriate measures to mitigate any 
potential negative consequences. These findings are noteworthy for investors, policymakers, and market regulators, providing valu-
able insights into ETF performance in emerging markets. While the study provides valuable insights into the impact of ETFs on stock 
co-movement in the Iranian emerging market, there are several limitations that should be addressed in future research to provide a 
more comprehensive understanding of this complex relationship. The study’s focus on the Iranian market may limit the generaliz-
ability of the findings to other emerging markets or contexts. To address this limitation, future research could examine the impact of 
ETFs on stock co-movement in other emerging markets or across different types of ETFs such as sector ETFs, international ETFs, smart 
beta ETFs, and leveraged ETFs. 
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