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Highlights

e lran and Saudi Arabia are both considered key players in the oil market, but Iran’s position has been
negatively affected by the economic sanctions.

o Both countries have oil sensitive capital markets, and Iran’s capital market shows more sensitivity to oil
price movements although it is more diversified and under the influence of various sanctions.

e As suggested by the literature, oil-dependent economies are more affected through adverse oil price
movements. The provided data and results support the aforementioned theory for both Tehran and Tadawul’s
stock markets.
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Abstract

Several studies in the field of capital markets indicate that changes in macroeconomic parameters, including
crude oil price changes in many cases, have significant effects on capital market indexes. The present study
seeks to investigate the effect of crude oil price changes on the indexes of Tehran Stock Exchange and Saudi
Stock Exchange, also known as the Tadawul Exchange, using the two-factor capital asset pricing model with
samples gathered from both markets between 2016 and 2022. The results of the study show that both markets
are relatively sensitive to the oil price index. Despite severe economic sanctions imposed on Iran, its capital
market, more significantly having oil-related indexes, is still more oil-dependent than that of Saudi Arabia. The
results also indicate the asymmetric relation with oil price movements in both countries due to their oil-
exporting nature, where both markets are more sensitive to negative oil price movements than to its positive
ones. Further, it is concluded that due to the diversity of industries in Tehran Stock Exchange, the economic
sanctions imposed on Iran have a more direct impact on its capital market rather than affecting it through a
mediator parameter such as oil price movements.
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1. Introduction

Over the past century, crude oil has increased its importance as a vital element for the world economy,
especially in case of some developing countries. Crude oil is considered the most actively traded
commodity in the world. Meanwhile, given the fact that Iran was and Saudi Arabia still is considered a
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potential key player in the production of crude oil in the Middle East and developing countries, both
are committed to the excellence of their economies in the coming years. The increase in the price of oil
through employment rates, the increase in inflation, and the devaluation of the dollar, which are mainly
associated with a decrease in economic growth, has definite effects on the world economy (Hamilton,
1983). Any sudden increase or decrease in the price of crude oil affects the state of stock markets around
the world (Ghosh et al., 2016). Further, considering the principle that Iran and Saudi Arabia are
considered among the largest producers and exporters of crude oil in the world, the effect of crude oil
price on their capital market indices should always be taken into consideration.

Lower crude oil prices help governments manage their finance processes since it leads to low subsidies
on petroleum-based products (LPG and kerosene), thereby reducing budget deficiencies. The
aforementioned effect would help governments stay committed to fiscal consolidation roadmaps while
avoiding the risk of economic growth jeopardy (Hamilton, 1983). The decrease in the global oil price
may also be beneficial for its importers, but it will negatively impact the exporters and producers of oil.
Global oil fluctuations affect the economy of countries positively and negatively depending on whether
the country is importing or exporting crude oil, and it is essential for investors and policy makers to
understand the relationship between the crude oil price and the stock market. The present study seeks
to investigate the effect of crude oil price changes on the major capital market indexes of two countries,
Iran and Saudi Arabia: as the members of the OPEC agreement and as one of the potential symbols of
single-product economies. Considering both stock markets emerging while one is affected by severe
economic sanctions, the results of the quantitative comparison can better illuminate the role of sanctions
and whether or not they have reinforced the oil dependency of emerging capital markets (due to
conclusions made by Bashir et al., 2012).

1.1. Tehran Stock Exchange (TSE) and Saudi Stock Exchange (Tadawul)

Established in 1967 as Iran’s largest stock exchange and a member of Euro-Asian stock exchanges
federation, Tehran’s Stock Exchange is consisted of more than 666 firms with a market cap of $145
billion; in the literature, it is considered one of the emerging stock markets. Iran’s capital market also
has a wide range of industries listed, including but not limited to essential metals, oil products,
pharmaceuticals, banks, and financial firms, many of which are formerly state-owned firms that are
privatized. The trading process in this market is conducted through licensed brokers which are private
firms registered with the Iran’s securities and exchange organization; also, as of 2023, there were 108
active brokerages in Iran according to official reports (Wikipedia).

Saudi Stock Exchange (aka Tadawul) is its official stock market established in 2007 as a joint stock
company authorized to act as the main stock and securities exchange. As of 2020, there were 203
publicly traded firms listed in Tadawul exchange. In contrast to its Iranian equivalent, industries listed
in the Tadawul exchange are more limited both in number and variety, yet yielding a higher market cap
equivalent to $2 trillion. Tadawul exchange is also a member of the world federation of exchanges
(WFE), United-Nations sustainable stock exchanges (SSE), and Arab federation of exchanges
(Wikipedia).

1.2. Statement and significance of the problem

Even though various studies have concluded the existence of a significant relation between oil price
changes and capital market returns, most studies have taken a general viewpoint while ignoring specific
conditions such as sanctions, war, and political crisis. The detail-oriented cases are also limited in case
of Iranian capital market. Given the fact that both TSE and Tadawul are considered emerging capital
markets with their national economy classified as oil-dependent, a thorough quantitative comparison
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with explicit consideration of the economic sanction of one side as a preventing-presumed factor could
help with understanding the role of factors as such in reinforcing or suppressing the already concluded
oil-dependency of capital markets.

1.3. Research hypotheses

The present study is divided into four main sections each bearing their own specific hypotheses. First,
the empirical section is to study whether or not the main market index of Iran is affected by the economic
sanctions. Thus, the first section’s null hypotheses are as follows:

H1: There is no statistically significant relationship between economic sanctions and TSE market
returns.

H2: There is no statistically significant relationship between economic sanctions and oil-effected TSE
market returns.

Next goal is to study whether or not TSE and Tadawul’s different industry indexes are oil-related.
Hence, the second section’s null hypothesis is as follows:

H3: There is no statistically significant relationship between oil price changes and industry-based index
returns in both markets.

Third, the asymmetric effect of oil price movements is to be studied in both markets.
H4: Both markets are symmetrically affected by the positive and negative oil shocks.

Fourth, given on the results obtained from testing the aforementioned hypotheses, whether to study or
not the sanction affected stock market of Iran is less oil-dependent that the Tadawul exchange.

2. Methodology

Various studies have been conducted on OPEC and Persian Gulf countries as one of the main oil
exporters both in the Middle East and West Asia. In the work of Ghosh et al. (2016), the most volatile
periods in the history of oil price shocks, better known as the bullish crisis, were studied, and it was
concluded that international oil price changes affect the Indian stock market.

Siddiqui et al. (2020) investigated the impact of the drop in oil prices between 2014 and 2019 on the
stock markets of the Persian Gulf Cooperation Council countries and the four major oil importing
countries, namely China, Japan, India, and South Korea. The results of their studies showed that
compared to the period before the recession, negative changes in oil prices had more effects on stock
prices in oil exporting countries; however, positive changes in oil prices had more effects on oil
importers. They also found a time-dependent relationship between oil prices and stock prices by
examining the rate of change in stock prices for both groups.

Investigating political-economic events, Mzoughi et al. (2020) investigated the effect of COVID-19 on
oil prices, CO; emissions, and stock market volatility from January 22, 2020 to March 30, 2020 using
unrestricted the vector auto regressive (VAR) method. Their results indicated that the growth of
COVID-19 cases caused a decrease in the price of crude oil, but the mentioned reaction was short-term
in terms of time. In addition, it was proven that the stated event had a more direct effect on the capital
market than on crude oil prices and CO, emissions.

Hung et al. (2020) investigated the relationship between crude oil prices and five developed stock
markets in European countries (UK, Spain, Italy, Germany, and France) before and during the outbreak
of COVID-19. The results of their studies showed that, contrary to the results of the pre-COVID-19
period, these markets are the net recipients of return spillovers, which reached a maximum level of
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about 23% during the COVID-19 outbreak; return transfer is also more evident during the COVID-19
crisis than the pre-COVID-19 period. More importantly, there are significant correlational patterns of
information spillovers, and the frequent temporal linkages between crude oil and the five major stock
markets may have immediate salient implications for portfolio managers, investors, and government
agencies.

Bashir et al. (2012) studied the relationship between oil prices, emerging capital markets, and currency
exchange rates using the VAR method. Their result showed that positive oil price shocks decrease the
stock prices of emerging markets and the exchange rate of the US dollar in the short term. Further, a
positive production shock decreases oil price, while positive economic changes (activities leading to
growth) increases it.

Kang et al. (2008) investigated the relationship between oil price shocks and the Chinese capital market
using multivariate VAR. Their results showed that oil price shocks do not have any significant effect
on the stock returns in most indexes, with the manufacturing index and some oil companies being the
exception. Some oil price shocks reduced oil companies’ stock prices. It was concluded that higher oil
price volatility may result in higher speculation in the mining and petrochemical index, which increases
the return on their stocks.

Farzangan et al. (2009) reported that Iran’s economy is highly vulnerable to oil price fluctuations. The
analysis performed on the dynamic relationship between oil price changes and macroeconomic
variables in Iran using the VAR method pointed out the asymmetrical effects of oil price shocks,
significantly increasing inflation. Their results also implied a strong positive relationship between
positive oil price changes and industrial production growth.

Arori et al. (2011) studied the returns and volatility transfer between oil prices and capital markets in
the GCC countries from 2005 to 2010. The multivariate moving average (MA) method was used as the
empirical configuration to detect spillovers between markets. The result of this study showed that there
are significant volatility spillovers between oil and stock markets in half of the cases (3 out of 6
countries), where the transfer of volatility from oil to stock markets is more obvious.

According to the related literature, the actual relationship between oil price changes and a firm’s stock
returns depends on the net effects resulting from expected cash flow changes and expected discount
rates. First, the impact of oil price changes on stock markets for a particular country (or industry) can
be positive or negative depending on whether the country (or industry) is an importer or exporter of oil
resources. Second, rising oil prices can cause a reallocation of resources (Hamilton, 1996) from more
adversely affected to less adversely affected sectors, which will eventually affect industry cash flows
and profits. Third, Killian (2009) indicated that oil price shocks can have different economic effects
depending on whether the price changes are attributed to global supply or demand shocks. Killian and
Park (2009) found evidence that the impact of oil price shocks on stock returns varies significantly from
industry to industry, depending on the underlying causes of the oil price shocks.

In the present study, the monthly returns on West Texas Intermediate oil prices as the oil price reference
for both countries and the monthly return on the market index of the Tehran Stock Exchange and that
of the Saudi Stock Exchange were used as independent variables. The monthly return on essential
metals, banks and financial institutions, industry, transportation, oil products, and food industries in
Iran as well as monthly returns on energy index, materials, banks and financial institutions,
transportation, utilities, and food industry in Saudi Arabia are used as dependent variables.

In order to estimate the effects of macroeconomic risk bearing factors on stock returns, we should apply
the linear factor pricing model as a special case of a consumption-based asset pricing model (for
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example, the Cochrane (2005) model). Based on this, the following yield generation process will be
applicable:

(1)

where is the risk parameter at time t. The following conditions must also be met:

As mentioned earlier, one of the macroeconomic factors that has attracted empirical attention is the
price of oil. This study also focuses on measuring oil price sensitivity in the stock markets of the Islamic
Republic of Iran and Saudi Arabia for some important industrial indexes. According to the yield
generation process in Equation (1), the relationship of oil price changes and capital market return with
the return of different indexes is modeled using a two-factor model as follows:

)

where is the logarithmic return on the country’s capital market index and indicates the logarithmic
return on the crude oil price index. Previous studies by Kilian (2008) and Nandha and Fal (2008) have
also expressed an asymmetrical relationship to measure the effect of oil prices on the performance of
various indicators; by combining it with Equation (2), the following equation is obtained:

©)

where D is a dummy variable taking the value of 1 in positive and 0 in negative oil price changes.

Further, in order to take the sanctions into account in case of Iran, we add another dummy variable to
Equation (2) to indicate both direct and through-oil effects of economic sanctions on different industries
of TSE as follows:

(4)

where S is the sanctions dummy variable taking the value of 1 when sanctions are in effect and the value
of 0 in any other counter-situation; denotes the event parameter defined to measure the through-oil
effects of economic sanctions.

2.1. Data

The present study uses the real-time data gathered from official website of both markets and various
studies (Mohanty et al., 2011; Ghosh et al., 2016; Nandha et al., 2008; Cong et al, 2008). Being
recommended as the measuring base for price shocks due to being accepted in international commodity
spots and future markets, the West Texas Intermediate oil price is used herein for calculating the oil
price returns. The observations were made from 2016 to 2022, with sanctions beginning to intensify in
2018 due to USA’s default in Iran’s nuclear agreement. The Wald test is used for testing the issued
hypothesis, and the logarithmic return is used to maintain stationary condition of data through time as
follows:
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Moreover, as already stated, the indexes used in the empirical study are industry index, essential metals,
banks and financial institutions, transportation, oil products, and food industries for Iran and energy
index, materials, banks and financial institutions, transportation, utilities, and food industry for Saudi
Arabia.

3. Empirical results

First, the relation between TSE’s main index and oil price with the effect of sanctions is estimated using
Equation (1). The risk parameters of oil price, sanctions, and the effect of sanctions on oil price are used
to obtain a proper model as follows:

(6)
The results of Equation (6) are listed in Table 1.
Table 1
The impact of oil on the TSE Index

- H1: H2:

Index Ad). R® DW (p-value) (p-value)
0.080***  0.098 -0.072**  -0.293 5.101** 1.174

Market  “3808) (0954) (2.258) (1083 O 148 6023 (0.278)

Note: The T-statistic values are reported in parentheses; ***, ** and * indicate the significance level of 1%, 5%,
and 10% respectively.

Next, the relations between TSE and Tadawul’s industry indexes and oil price changes are to be
estimated using Equation (2) for Saudi Arabia and Equation (4) for Iran to take the sanctions into
account. The results of these equations are presented in Table 2.

Table 2

The symmetric results

. H3:
Index Adj. R? DW (p-value)
Tehran Stock Exchange
- 0008 0887 0.088** 0.022%% 0087 g, ggc 4474
(0.874)  (8319) (2115) (.1668) (0.791) : (0.034)
. 0010  1.380%** 0180 0016 1557 0.244
Food Industries (0.142)  (3.153)  (-0.540)  (0.153)  (~1.796) 031 225 (0.620)
0006 1075%** 0000 0008 0011 0.000
Industry (1005 (3.241) (0126) (1.048) (0166) O 313 (00gg)
0000  1.042%%* 0080** 0000  -0.002 4,034
Metals (0019)  (8902)  (1.906)  (0.018) (0025) 088 207 (5046
OilProducs 0019 L265%%* 0233 0029 0227 oo, LL1IEe

(-1.223)  (13.979)  (3.334)  (1.291)  (-1.238) (0.000)
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Tadawul Exchange

Energy (8:832) (225;%; (giggg) _ ; 029 202 (8:382)
Financials (8883) 1(3?351;* (:8222) i ) 090 211 (828%
Food Industries 006l o206y (0378) ] 038 181 g7y
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Note: The T-statistic values are reported in parentheses; ***, ** and * indicate the significance level of 1%, 5%,
and 10% respectively.

Third, the asymmetric relations between the TSE and Tadawul industry indexes and oil price changes
are estimated using Equation (3), and Table 3 presents the corresponding results.

Table 3

The asymmetric results

H3:
Index Adj.R?  DW
(p-value)
Tehran Stock Exchange
o 0.020%%%  0.005%%%  _0240%%*  (.133% 16,802+
Financials (~2.760) (9.855) (-4.676) (2.117) 087 204 5 .000)
. 10025 1241%%* 0528 ~0.259 0.083
Food Industries —g318)  (2661)  (1006) (0404 O 295 (9773
0001  1064%* 0033 -0.033 1.172
Industry (0.302) (4.410) 0951) (o791 0% 314 57
0.011*  1036***  0143** 0045 4,550+
Metals (1.308)  (7.355)  (2538) (0655 088 215039
. 0002  1250%%%  0296*** 0,086 1,525
Oil Products 0.198)  (4634) (3083  (0.73) 070 218 551
. 0012 1343 0,054 0.107 0.469
Transportation 5 e59y  (11.312)  (0410) (0658 088 186 5493
Tadawul Exchange
10007 0761%** 0041 0.090 0.490

0.15 2.68

Energy (-0501)  (2.824)  (-0.331)  (0.694) ' ' (0.483)
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H3:
Index Adj.R? DW

(p-value)
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Note: The T-statistic values are reported in parentheses; ***, ** and * indicate the significance level of 1%, 5%,
and 10% respectively.

4. Discussion

The effect of crude oil price changes on the industry indexes was investigated using the values of
monthly returns on each of the mentioned indexes from January 2016 to January 2022 (72 working
months). The following conclusions can be drawn from the obtained results:

For the first section, it is observed that economic sanctions have direct significant impact on
Tehran Stock Exchange and its financial index, rejecting hypothesis (1) where no statistically
significant relation is assumed; however, the empirical study does not possess the sufficient
evidence to reject hypothesis (2), assuming indirect (oil-through) impact of sanctions on the
market and considering the food industry index of Tehran Stock Market an exception.

In the studied sample, both markets show relative sensitivity to oil price changes: Iran’s market
has more significant relations than Saudi Arabia’s market, implicitly rejecting the assumption
that Iran’s market is less oil-dependent due to severe economic sanctions limiting its oil sale
and revenue potentials. Further, hypothesis (3), assuming no statistically significant relation
between the market indexes, is rejected for financials, metals, and oil product indexes of TSE
and food industries and transportation indexes of Tadawul.

In the asymmetric analysis of the effects of oil prices on industrial indexes in the studied sample,
both markets show statistically significant relation with negative oil price movements; further,
the asymmetric impact assumption of oil price movements is explicitly rejected for the
financials and metals indexes of TSE and the food industries and transportation indexes of
Tadawul.

The results in Tables 1-3 possess the sufficient evidence to reject the hypothesis that the Tehran
Stock market is less oil-dependent than Tadawul’s market since the number of significantly
related indexes is more in Tehran’s observed sample.

5. Conclusions

Based on the obtained results, we can conclude that:

Changes in oil price can affect the monthly returns on both indexes of the Tadawul and Tehran
Stock exchanges; therefore, the market indexes such as oil products, metals, financials,
transportation, and food industries are significantly related in both cases of symmetric and
asymmetric price movements. The aforementioned results are consistent with those of Bashir
et al. (2012), indicating the existence of the relation between oil price movement and emerging
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capital markets. The results also approve the conclusions drawn by Killian and Park (2009),
stating the oil sensitivity of an index depending on its oil consuming or oil producing nature.
The asymmetric results are also consistent with those of Farzanegan (2009) regarding Killian’s
viewpoint indicating that the oil-related nature of an index affects the asymmetric movement
of its monthly return. In addition, the results approve the work of Siddiqui et al. (2020),
implying that oil exporting countries and their capital market are more affected by negative oil
price movements rather than positive ones.

e Even though economic sanctions have negative effect on TSE’s main index, the indirect or oil-
through effect of sanctions cannot be proved: a statement consistent with the results of Mzoughi
et al. (2020), indicating that an economic crisis such as COVID-19 pandemics can have direct
impacts on capital markets rather than affecting it through a mediator parameter such as
currency exchange or oil price movements.

Nomenclature

D Positive oil price dummy variable

Rit Return on industry index

Rmt Return on market index

Roil Return on West Texas Intermediate oil price

Rxt Natural Logarithmic return of variable x

S Sanctions dummy variable

t Time indicator

TSE Tehran Stock Exchange

WTI West Texas Intermediate Oil

X Assumed risk bearing parameter
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