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Abstract: The goal of this study is to look into how changes in crude oil prices affect GDP per capita
and exchange rate fluctuations.to investigate the influence of crude oil price shocks on GDP per
capita and exchange rate movements. This research employed yearly time series data for the price of
crude oil, exchange rate (USD/INR), and GDP per capita, from 1990 to 2020. Arithmetical tools such
as Descriptive, Unit Root, Granger Causality Test, and OLS Model were applied. The present study
discovered a strong bi-directional Granger causality effect of Dubai crude oil prices on exchange
rates, as well as a bi-directional Granger influence of exchange rates on WTI crude oil prices. The
diagnostic tests were successfully passed by the estimated models. According to the OLS model,
the exchange rate was driven only by the price of Dubai crude oil, although the price of WTI crude
oil influenced both the GDP per capita and the exchange rate over the research period. The key
policy recommendation derived from this analysis is that the Reserve Bank of India (RBI) must
depreciate the rupee, first to restore much-needed exchange rate stability, then to stimulate domestic
manufacturers, and finally, to attract foreign capital inflows.

Keywords: oil price; economic growth; Granger causality; exchange rate

1. Introduction

Crude oil price movements have significant impact on the world economy and mar-
ket movements and are a critical component in the expansion of a country’s industrial
growth [1,2]. Academic, market practitioners, and politicians are increasingly interested
in determining the reasons and repercussions of oil price changes. Because crude oil is a
critical energy source and a widely traded commodity, a great number of academics believe
that price fluctuations have significant impact on economic changes and development [3,4].
Many institutions, such as the central bank, government, and energy-related corporations,
require accurate predictions of oil price tendencies to assess risk and develop appropriate
policies and projects. Since the previous century, oil has been a key source of energy [5,6].
Crude oil accounted for the majority of the world’s energy sources [7]. After World War
II, the significance of oil, as a source of energy, expanded dramatically, especially with
the growing use of vehicles as the primary mode of transportation [8,9]. Agreeing to the
International Energy Outlook (2013), the energy consumption in Asian countries is expected
to increase, on average, by 17% over the period from 2010–2040. India is the fourth biggest
consumer of crude oil in the globe [10,11].

Since 1991, when economic reforms were adopted, the country’s demand for oil has
been rising quickly. The amount of oil consumed by India has substantially increased
recently, reaching 195.5 million tonnes in 2015. This is an increase from 12.6 million tonnes
in 1965 and 57 million tonnes in 1991–1992. The total domestic crude oil production fell by
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1.36% during 2014–2015, from 37.461 million metric tonnes (MMT) to 36.950 million tonnes
(736,000 bbl/day). Hence after coal, crude oil is regarded as one of the commercial energy
sources in India. The percentage of oil in India’s principal commercial energy mix was at
36.39% (in 2003–2004), according to the Integrated Energy Policy (IEP), which is projected
to go down to 29.43% in 2031–2032 [10].

India imports 80% of its total oil, and it is among the leading importers of oil in
the world, accounting for one third of its total imports; however, the oil price in India is
fluctuating due to huge imports [12,13]. The fluctuations in oil prices, especially when it
falls, will lead to reductions in the value of imports. This reduces the amount of foreign
exchange India owes to the rest of the world, which is known as its current account
deficit. The current account deficit is reduced by $9.2 billion as a result of a $10 per barrel
drop in oil prices, according to Livemint report. This represents almost 0.43% of Gross
Domestic Product, a measurement of the size of the economy. Hence, the oil is used for the
transportation of goods and services; the price of oil has an impact on the whole economy.
All goods and services’ prices are directly related to the oil price changes. When the price of
gasoline and diesel rise, this will impact all the prices of the entire end users. High inflation
is detrimental to an economy. Companies are influenced both directly either by increase in
inputs cost and/or indirectly by a decline in customer demand.

As the price of gasoline and diesel rises, it also directly affects all of us. Inflation
increases as a result [14]. High inflation is detrimental to an economy. Companies are also
impacted, both directly by an increase in input costs and indirectly by a decline in customer
demand [15,16]. India will benefit when there is a decline in the global crude price. A
Money control research states that for every $10 per barrel drop in crude oil prices, retail
inflation is reduced by 0.2%, and wholesale inflation price is reduced by 0.5%. The cost of
fuel is set at a subsidized rate by the government and as protection to the companies, if
any losses occur in selling petroleum goods for less to the corporations. The term “under-
recoveries” refers to these losses, and as a result, government overall spending increases,
increasing the fiscal deficit for the amount it borrows from the market. When the oil price is
lower, it will reduce the business losses and oil subsidies and help in the fiscal deficit. The
decline in oil prices will, however, have a less significant impact on the government budget
deficit when diesel is unregulated [17,18]. Furthermore, the government is still responsible
for covering earlier under recoveries. The payments benefits for prior under-recoveries will
outweigh any advantage from fall.

Policymakers, economists, and the general public have been predominantly attracted
to the link between crude oil prices and economic growth [9,19,20]. Furthermore, a few
studies have formerly established that the connection between crude oil price and economic
growth is non-causal [21]. Several additional studies have established that fluctuations in
crude oil prices facilitated a rise in national revenue. The layout of the paper is as follows.
The literature is introduced in Section 2. The data and procedures are detailed in Section 3.
Section 4 contains the findings and discussion, while Section 5 has the conclusion and
policy implications.

2. Literature Review

In recent years, an emerging number of studies have examined the link between crude oil
prices and economic activity. There has been continuous argument in the literature about the
trend in crude oil prices and its impact on economic position. According to certain research,
the upsurge in the oil price was caused by the self-centreed desires of some exporting nations,
resulting in an increase in their revenue and, as a result, investment [22]. Exporting nations’
consumption and earnings increased over the course of time, resulting in stronger GDP growth
for these countries [23]. The literature section of this study comprises two parts: studies that
have focused on the exchange rate and variations in the price of crude oil, and studies which
discuss the crude oil price changes and economic movements (GDP).
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2.1. Currency Exchange Rates and Crude Oil

Numerous studies revealed that there is a positive correlation between changes in
crude oil prices and exchange rates, as was previously mentioned [24]. The price of crude
oil has been one of the major determinants of trade terms [25]. More significantly, ref. [26]
discovered that there was an equilibrium link between exchange rates and oil prices for
oil-dependent countries. Since the price of crude oil had a significant long-term impact on
exchange rates, other research examined the long-term relationship between exchange rates
and oil prices [27,28]. Similarly, to this, ref. [29] examined the relationship between changes
in the exchange rate and the price of crude oil in the context of India and discovered two
different sorts of outcomes. The price of crude oil increases leads to two things: first, a
devaluation of the Indian rupee; and second, a long-lasting effect on the exchange rate. In
the G20 nations, oil prices and exchange rates were inversely correlated, claimed [30].

2.2. Crude Oil and GDP

To prove a connection between changes in crude oil and economic activity, much
academic research has been conducted [31–35]. The possibility of nonlinear behaviours in
the Indian GDP have come to light more recently than it did twenty years ago. Variations in
crude oil prices have a substantial impact on economic development, evidenced by previous
researchers [36–38]. Changing crude oil prices have an impact on the economy both directly
and indirectly [39]. The supply and demand sides of the economy are both impacted by
changes in crude oil prices [40]. Numerous elements, including import cost, inflation, the
price of petroleum products, and production expenses, which impede economic activity,
were affected by the rise in crude oil prices [41]. Changes in crude oil prices had an effect
on investment as well, which in turn affected economic growth [42]. Economic growth is
negatively impacted by the price of crude oil, particularly in countries that import crude
oil [43,44]. Increased production costs as a result of the surge in crude oil prices hurt
supply [45]. More significantly, refs. [46,47] discovered that although the consumer price
index was positively impacted by the crude oil price shock, China’s GDP and exchange
rate were negatively impacted. The relationship between crude oil prices and exchange
rates, inflation, and interest rates in Brazil, India, Indonesia, South Africa, and Turkey were
found to be negative by [48]. According to [49], unanticipated changes in crude oil prices
have a negative impact on economies and the general progress of the country. According
to [6], Norway’s economy profited from the change in crude oil prices. [50] investigated
how it affected Liberia. Refs. [51,52] examined the implications for Pakistan and Indonesia,
respectively. According to [53], fluctuations in crude oil prices had a negligible impact.
There was a significant correlation between changes in crude oil prices and Venezuelan
economic variables such as GDP, investment, and government revenue [54]. The majority
of earlier studies on the relationship between crude oil prices and economic activity focused
on developed economies while neglecting developing Asian nations such as India. India
contributed roughly 7.09 percent of the world’s GDP in 2020, and by 2026, this is anticipated
to rise to 8.36 percent. Therefore, it is important to investigate the significance of crude oil
prices, exchange rates, and their effects on the Indian economy. In light of this, the current
study examines the relationship between the fluctuations in the oil price of crude oil and
the performance of the Indian economy. El Anshasy (2009) [55] found out how oil prices
affected economic growth in oil-exporting nations between 1970 and 2004. He discovered
that there was a positive impact on GDP during the study period. Additionally, Ref. [56]
examined the relationship between changes in crude oil prices and Iran’s growing economy.
It was discovered that the price of oil had a favourable effect on economic expansion. Table 1
contains the literature review’s executive summary. Only a small portion of earlier research
looked at non-oil-exporting nations such as India; the majority of earlier studies had a strong
emphasis on countries that export crude oil, such as Kuwait, Saudi Arabia, and Russia.
Therefore, the purpose of this study is to investigate how changes in global crude oil prices
affect the Indian economy. While the majority of other research concentrated only on the
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movement in crude oil prices and the stock price, this study exclusively evaluates the effects
of two crude oil prices, specifically WTI and Dubai crude, on the Indian national income.

Table 1. Executive Summary on the Literature Review.

Authors Details Country Crude Oil Impact on GDP

El Anshasy (2009) [55] 15 oil-exporting countries Positive effect

Farzanegan, M.R (2009) [56] Iran Positive effect

Mendoza and Vera (2010) [57] Venezuela Positive effect

Fezzani and Nartova (2011) [58] Iraq Positive effect

Moshiri and Banihashem (2012) [59] Kuwait and Saudi Arabia Negative effect

Ito (2012) [60] Russia Negative effect

Alkhathlan (2013) [61] Saudi Arabia Negative effect

Nwani and Orie (2016) [62] Nigeria Positive effect

Nusair (2016) [63] Gulf Cooperation Council
(GCC) countries Positive effect

Benramdane (2017) [64] Algeria Positive effect

Sadeghi (2017) [65] 28 oil-exporting countries Positive effect

Vohra (2017) [66] Gulf Cooperation Council
(GCC) countries Positive effect

Foudeh (2017) [67] Saudi Arabia Positive effect

Alekhina and Yoshino (2018) [68] Non-OPEC countries Positive effect

Taghizadeh-Hesary et al. (2019) [69] oil exporting Countries Positive effect

Balashova, and Serletis (2020) [70] Russia Positive effect

Abdelsalam (2020) [71] MENA countries Positive effect

3. Research Methods
3.1. Objectives of the Study

This study’s primary objective was to determine how changes in crude oil prices
affected India’s GDP per capita and exchange rate.

3.2. Hypotheses of the Study

The following hypotheses were established and evaluated, in order to achieve the
above objective, in the present study.

• NH1—There is no normal distribution among the crude oil price shocks on GDP per
capita and exchange rates (USD/INR).

• NH2—There is no stationarity among the crude oil price shocks on GDP per capita
and exchange rates (USD/INR).

• NH3—There is no causal relationship between the crude oil price shocks and GDP per
capita and exchange rates (USD/INR).

• NH4—There is no influence of crude oil price shocks on GDP per capita and exchange
rates (USD/INR).

4. Theoretical Background

The main driver of a country’s economic growth is its gross domestic product. Inter-
national crude oil is regarded as the crucial input in the gross domestic production process
since production cannot take place without energy resources, despite labour, capital, and
land being known as the key inputs of GDP. When general prices rise due to an increase
in supply due to the increase in oil prices, enterprises’ output is reduced [72]. It should
be emphasised that not all countries are affected equally by the transportation of crude
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oil; instead, it depends on the category to which each one of them belongs (exporting or
importing countries). The common consensus is that countries that export crude oil benefit
from rising crude oil prices, while the nation that import crude oil will suffer [73].

5. Data Source and Estimation Techniques
5.1. Sample Selection

The purpose of this study was to examine the impact of crude oil prices on GDP per
capita and the exchange rate movement in India. For the purpose of this study, annual time
series data on GDP per capita, exchange rates (USD/INR), Dubai crude oil prices, and WTI
crude oil prices were utilised from 1990 to 2020, as used by [74].

5.2. Sources of Data

The required data were collected from the official websites of the Ministry of Finance
(https://www.finmin.nic.in/data-and-statistics, accessed on 20 May 2021), World Bank
databank (https://databank.worldbank.org/home.aspx, accessed on 20 May 2021), Inter-
national Monetary Fund (IMF) (https://www.imf.org/en/Data, accessed on 20 May 2021),
and Federal Reserve Bank of St. Louis (https://fred.stlouisfed.org/categories, accessed on
20 May 2021).

5.3. Variables

In the light of the relevant literature, four variables, GDP Per Capita, Exchange Rate
(USD/INR), Dubai Crude Oil, and WTI Crude Oil, were used. Figure 1 shows the graphical
expression for the data of GDP per capita in India, while the graphical expression for the
data of exchange rates of the US Dollar (US $)/Indian Rupee (INR) during 1990 to 2020 is
displayed in Figure 2. The graphical expression for the data of Dubai crude oil price per
barrel (in USD) during 1990 to 2020 is shown in Figure 3, and the graphical expression
for the data of WTI crude oil price per barrel (in USD) during 1990 to 2020 is presented in
Figure 4. The daily closing prices of crude oil, exchange rates, and GDP were converted by
a natural logarithm of the raw data. The returns, used in each of the sample variables, were
computed as follows:

Rt = ln
[

It

It−1

]
× 100

where
Rt = Daily return,
ln = Natural log,
It = Daily closing value
It−1 = Closing value on trading day (t − 1).
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capita and the exchange rate (USD/INR). The data estimations and tests of the model were
conducted by EVIEWS-10 software. This paper includes analysis presented as follows:

i. Normality test for the GDP and exchange rate effects of crude oil prices (USD/INR)
ii. Stationarity for the Effects of Crude Oil Prices on GDP and Exchange Rates (USD/INR)

iii. Granger Causality Test for the Impact of Oil Prices on GDP and Exchange Rate
(USD/INR)

iv. OLS Regression Test for GDP and exchange rate effects of crude oil prices (USD/INR)
v. Graphical Expression for Crude Oil Price on GDP and Exchange Rate (USD/INR)

6.1. Normality Test for Crude Oil Price on GDP and Exchange Rate (USD/INR)

The statistical values of the sample variables were calculated in the first half of this
section. As stated earlier, the descriptive statistics provide the historical context for the
behaviour of sample variables’ data, such as GDP per capita, exchanges rates, and crude oil
(Dubai crude and WTI crude), used in the study. From the results of descriptive statistics
presented in Table 2, it is observed that the crude oil price, GDP, and exchange rate were
not stable at all during the period from 1990 to 2020. It is to be noted that the Std. Dev.,
Skewness, Probability values, Minimum, Mean, Maximum, Kurtosis, and Jarque-Bera were
used for the analysis of the sample variables. With respect to crude oil prices, WTI earned
a high mean value of 0.05494, followed by Dubai crude oil prices (−0.001579), exchange
rates (0.007888), and GDP per capita (−0.054688) during the study period. These values
clearly established the volatility of the sample variables. From the differences between
the maximum values (0.212836 for GDP, 0.200351 for exchange rate, 0.886789 for Dubai
crude, and 0.581721 for WTI crude) and minimum values (−0.215476 for GDP, −0.170664
for exchange rate, −0.345377 for Dubai crude and −0.476589 for WTI crude), it is evident
that the sample variables were extremely volatile during the study period. The measures
of skewness indicated that all the sample variables, except WTI crude oil prices, skewed
positively during the study period. It is significant to note from Table 1 that all the sample
variables earned values of kurtosis larger than three, and values of Jarque-Bera (JB) were
also greater than three. It is clear from the overall analysis of descriptive statistics that the
sample variables (GDP per capita, exchanges rate, Dubai crude oil, and WTI crude) were
normally distributed. Hence the null hypothesis, NH1—There is no normal distribution
among the crude oil price shocks on GDP per capita and Exchange rates (USD/INR), was
rejected during the study period.

Table 2. The Results of Descriptive Statistics for Crude Oil Price on GDP and Exchange Rate
(USD/INR) during the period from 1990 to 2020.

Descriptive
Statistics

Variables
GDP

(USD)
Exchange Rate

(USD/INR)

Sample Crude Oils

Dubai Crude
(USD) WTI (USD)

Mean −0.054688 0.007888 −0.001579 0.05494

Max. 0.212836 0.200351 0.886789 0.581721

Mini. −0.215476 −0.170664 −0.345377 −0.476589

Std. Dev. 0.080218 0.089152 0.276779 0.237845

Skew. 0.882229 0.109226 1.352391 −0.071378

Kurt. 5.61316 2.696174 4.975049 2.812809

Jarque-Bera 12.4274 8.175039 14.02083 9.069275

Prob. 0.002002 0.006201 0.000902 0.005956
Sources: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx, https:
//fred.stlouisfed.org/categoriesa and computed using E. Views-10. Note: WTI—West Texas Intermediate; GDP—
Gross domestic product; USD—US Dollar; INR—Indian Rupee.

https://www.imf.org/en/Data
https://fred.stlouisfed.org/categoriesa
https://fred.stlouisfed.org/categoriesa
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6.2. Stationarity for Crude Oil on GDP and Exchange Rate (USD/INR)

The first stage was to look at the stationary property of sample variables’ time series
data, choose the best econometric approach, and avoid getting false findings. The use of
non-stationary variables in the time series analysis could lead to misleading inferences [53].
The results of the unit root test for the returns of GDP per capita, exchanges rate, and
crude oil (Dubai crude and WTI crude), during the period from 1990 to 2020, are presented
in Table 3. The presence of unit roots for all the sample variables in the mean equation
was tested by applying ADF and PP tests. It is to be noted that the stationary level was
analyzed at 1%, 5%, and 10% levels of significance. The probability values for all the four
sample variables were zero on the basis of the two tools (ADF and PP). The statistical
values using ADF test for all the sample variables were at −6.281444 for GDP, −3.921206
for exchanges rate, −4.808928 for WTI crude oil prices, and −4.799945 for Dubai Crude,
while the statistical values of PP tests for sample variables were at −6.375143 for GDP,
−3.956364 for exchanges rate, −4.775808 for WTI crude oil prices, and −4.793186 for Dubai
crude oil prices. It is clear that these values were less than those of test critical values at
1%, 5%, and 10% levels of significance. Therefore, the results of the unit root test clearly
revealed that the return data for all sample variables attained stationarity during the study
period. Hence, the null hypothesis (NH2), namely, there is no stationarity among the crude
oil price shocks on GDP per capita and exchange rates in India, was rejected.

Table 3. The Results of Unit Root Test for Crude Oil Price on GDP and Exchange Rate in India during
the period from 1990 to 2020.

ADF PP

GDP (USD)
t-Statistic Prob. t-Statistic Prob.

−6.281444

0

−6.375143

0
Test critical values:

1% level −3.679322 −3.679322

5% level −2.967767 −2.967767

10% level −2.622989 −2.622989

Exchange rate (USD/INR)
t-Statistic Prob. t-Statistic Prob.

−3.921206

0.0056

−3.956364

0.0051
Test critical values:

1% level −3.679322 −3.679322

5% level −2.967767 −2.967767

10% level −2.622989 −2.622989

WTI (USD)
t-Statistic Prob. t-Statistic Prob.

−4.808928

0.0006

−4.775808

0.0006
Test critical values:

1% level −3.679322 −3.679322

5% level −2.967767 −2.967767

10% level −2.622989 −2.622989

Dubai Crude (USD)
t-Statistic Prob. t-Statistic Prob.

−4.799945

0.0006

−4.793186

0.0006
Test critical values:

1% level −3.679322 −3.679322

5% level −2.967767 −2.967767

10% level −2.622989 −2.622989
Source: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx and https:
//fred.stlouisfed.org/categoriesa and computed using E. Views-10. Note: Critical Value at 1%, 5% and 10% levels
of significance.

https://www.imf.org/en/Data
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6.3. Granger Causality Test for Crude Oil on GDP and Exchange Rate (USD/INR)

According to Figure 5, the inverse roots of AR characteristic polynomials were within
the circle, and this confirmed the stability of the VAR model. Table 4 shows different lag
length criteria for a VAR specification of the endogenous variables, with a maximum of
five lags in each case. It is to be noted that lag order selection was based on AIC (Akaike
Information Criterion), while an optimal lag length was five periods. Using the five (5) lag
orders, the results of the Granger causality test [1,37] for the returns of GDP per capita,
exchanges rate, and crude oil (Dubai crude and WTI crude), during the period from 1990
to 2020, are presented in Table 5. It is clear from the table that Dubai crude oil recorded a
one-way unidirectional causal relationship (with F-Statistic values of 4.93553 and p Values
of 0.0165) with exchange rates. Further, the study recorded one-way bidirectional causality
relations between exchanges rates and WTI crude oil prices, with the value of F-Statistics
(6.79922) and p Value (0.0048), during the study period. It is understood that GDP recorded
a one-way causal relationship with WTI crude oil price during the study period. Hence, the
null hypothesis (NH03)—There is no causal relationship among the crude oil price shocks
on GDP per capita and exchange rate in India, was partially accepted.
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Figure 5. AR Characteristic Polynomial of the Endogenous Graph of the Crude Oil Price Shocks on
GDP per Capita, and Exchange Rate in India during the period from 1990 to 2020; Source: Developed
by authors.

Table 4. Lag Order Selection Criteria for Crude Oil Price Shocks on GDP per Capita, and Exchange
Rate in India during the period from 1990 to 2020.

Lag LogL LR FPE AIC SC HQ

0 70.64681 NA 5.68 × 10−8 −5.331745 −5.136725 −5.277655

1 106.3954 57.19778 1.20 × 10−8 −6.911634 −5.936533 −6.641183

2 117.6304 14.38080 1.96 × 10−8 −6.530434 −4.775253 −6.043622

3 134.0805 15.79209 2.59 × 10−8 −6.566442 −4.031180 −5.863268

4 154.4214 13.01814 3.85 × 10−8 −6.913709 −3.598367 −5.994174

5 225.7380 22.82132 2.95 × 10−9 −11.33904 −7.243617 −10.20314

Sources: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx, and
https://fred.stlouisfed.org/categoriesa, and computed using E. Views-10.
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Table 5. Results of Granger Causality for the Returns of Crude Oil Price Shocks on GDP per Capita,
and Exchange Rate in India during the period from 1990 to 2020.

Null Hypothesis (H0) F-Statistic Prob. Decision

Exchanges does not Granger Cause Dubai Crude 2.18417 0.1354 Don’t Reject H0

Dubai Crude does not Granger Cause Exchanges 4.93553 0.0165 Reject H0

GDP does not Granger Cause Dubai Crude 2.25433 0.1276 Don’t Reject H0

Dubai Crude does not Granger Cause GDP 1.08634 0.3541 Don’t Reject H0

WTI does not Granger Cause Dubai Crude 0.20226 0.8183 Don’t Reject H0

Dubai Crude does not Granger Cause WTI 68.7768 2.0010 Don’t Reject H0

GDP does not Granger Cause EXCHANGES 0.3751 0.6913 Don’t Reject H0

Exchanges does not Granger Cause GDP 0.17172 0.8433 Don’t Reject H0

WTI does not Granger Cause Exchanges 1.62921 0.2179 Don’t Reject H0

Exchanges does not Granger Cause WTI 6.79922 0.0048 Reject H0

WTI does not Granger Cause GDP 1.03775 0.3703 Don’t Reject H0

GDP does not Granger Cause WTI 3.60339 0.0435 Reject H0

Sources: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx, and
https://fred.stlouisfed.org/categoriesa, and computed using E. Views-10.

6.4. OLS Regression Test for the Returns of Crude Oil Price Shocks on GDP per Capita, and
Exchange Rate (USD/INR)

The returns of Dubai crude oil prices, GDP per capita, and exchange rates in India,
from 1990 to 2020, were analysed by an OLS regression test, and the results are presented
in Table 6. The price of crude oil was used as the dependent variable in the study’s analysis.
The study used ordinary least square (OLS) to conduct the robustness check on a long-run
basis. The OLS model is capable of addressing the endogeneity issue, simultaneity bias, and
small sample bias. The analysis amply shows that during the study, GDP per capita (0.0012)
and exchange rate (0.0003) had positive coefficient values. However, the R2 was 0.7909,
the F-statistics value was 1.0669, and the probability (F-statistic) value was modest (0.3743)
during the study period. The result of the Durbin–Watson statistic (2.1255) suggested
residuals. Only one of the two variables, the exchange rate, had achieved the customary
threshold of significance per the analysis of the Table 6. It is obvious that during the study
period, variations in the price of Dubai’s crude oil had a statistically significant impact on
changes in the values of the returns on exchange rates. Table 7 displays the findings of the
OLS test for the WTI crude oil price for the years 1990 to 2020. It is clear that the sample
variables’ coefficient values were positive. The price of WTI crude oil was regarded as the
independent variable for the study’s analysis. Furthermore, during the study period, the
R2 was 0.6926. According to the analysis of the F-statistic value, the study period, had
a positive value (2.2255). The Durbin–Watson analysis (2.4284) revealed that there were
residuals throughout the research period. Two variables, namely, GDP per capita and
exchange rates, had reached conventional levels of significance, according to the table. It
is obvious that during the study period, fluctuations in the price of WTI crude oil had a
statistically significant impact on the returns for GDP per capita and exchange rates. As
a result, part of the null hypothesis (NH04) that shocks to the price of crude oil have no
effect on India’s GDP per capita or exchange rate was partially accepted.

The graphical expression for the impact of returns of crude oil prices (WTI crude oil
price and Dubai crude oil price) on GDP per capita and exchange rates in India, during the
study period from 1990 to 2020, is presented in Figures 6–9. It is to be noted that the lines
of all the sample variables showed more volatility during the study period. However, the
values of crude oil prices experienced highly fluctuating movements, with positive sharp
spikes in 1996, 2000, and 2014, while negative sharp spikes were observed in 1999, 2010,
and 2015. It is clearly observed from the Figures that the movements in the Dubai crude

https://www.imf.org/en/Data
https://fred.stlouisfed.org/categoriesa
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oil price and exchange rate were in the same direction during the study period. Changes
in the WTI crude oil price and GDP per capita and exchange rate also moved in the same
direction during the study period.

Table 6. The Results of OLS Regression Analysis for Analyzing the Impact of Dubai Crude Oil Price
and National Income during the period from 1990 to 2020.

Variables Coefficient Std. Error t Sig.

(Constant) 0.0978 0.0932 −3.756 0.000

GDP per capita 0.0012 0.0048 0.0025 0.954

Exchange rate 0.0003 0.0002 0.0005 0.006

R-squared 0.7909 F-statistic 1.0669

Durbin–Watson stat 2.1255 Prob (F-statistic) 0.3743

Dependent Variable: Dubai crude oil price
Sources: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx, and
https://fred.stlouisfed.org/categoriesa, and computed using E. Views-10.

Table 7. The Results of OLS Regression Analysis for Analyzing the Impact of WTI Crude Oil Price
and National Income during from 1990 to 2020.

Variables Coefficient Std. Error t Sig.

(Constant) 0.00785 0.00049 2.0544 0.01701

GDP per capita −0.00601 0.02004 2.62209 0.0600

Exchange rate 0.00109 0.01805 2.09305 0.0120

R-squared 0.6926 F-statistic 1.0563

Durbin–Watson stat 2.2255 Prob (F-statistic) 0.6474

Dependent Variable: WTI crude oil price
Sources: Compiled from https://www.imf.org/en/Data, https://databank.worldbank.org/home.aspx, and
https://fred.stlouisfed.org/categoriesa, and computed using E. Views-10.
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7. Conclusions

Crude oil constitutes a crucial energy resource in the global economy [75], and there-
fore, understanding its behaviour has aroused the interest of many experts and decision
makers in a variety of corporate enterprises and government agencies. A large body of
academic study has proven that the changes in crude oil prices have impacted economic
activities. India has been facing oil-related problems for many years, specifically due to
its enhanced demand for crude oil in every sector of the economy, hence the study of
the impact of oil price shocks on the national income. Besides, this study empirically
investigated the effects of crude oil price shocks (Dubai crude oil price and TI crude oil
price) on the exchange rates (USD/INR) and GDP per capita of India using annual data
from January 1990 to December 2020. Time series data were used in this study to test the
impact of global crude prices on the economic variables through descriptive statistics and
theADF test, Granger causality test, and OLS regression test. The relationship between the
two variables (Exchange rate (USD/INR) and GDP per capita) is crucial, particularly for
developing countries such as India which have been heavily dependent on the import of
crude oil and, therefore, subject to different exchange rate regimes [76,77]. The Granger
causality test revealed significant bi-directional Granger causality between Dubai crude
oil prices and exchange rates, while exchange rates reported a uni-directional Granger
causality relationship with WTI crude oil prices. According to the OLS model, Dubai crude
oil prices influenced exchange rates alone, but WTI crude oil price changes influenced GDP
per capita and exchange rates during the study period. The present study has clearly found
that the crude oil price impacted GDP per capita and exchange rates. Policymakers need to
ensure adequate investments in renewable energies, and alternative energy systems should
be developed using technological innovation. The switching over to these new energy
systems should be the major priority of developing countries such as India, in order to
minimize the effects of crude oil markets on the economy. The key policy recommendation
derived from this analysis is that the Reserve Bank of India (RBI) should depreciate the
rupee, first to restore much-needed exchange rate stability, then to stimulate domestic
manufactures, and finally, to attract foreign capital inflows.

8. Limitations of this Study

This study suffered from the following limitations.

• Only two crude oil indices, namely, the Dubai index and WTI index, were selected as
the sample.

• Only secondary data were used to support the study.
• This study may potentially be subject to the limitations associated with various statis-

tical techniques.

9. Scope for Further Research

• Researchers could attempt to forecast other macro-economic variables, with reference
to crude oil price movements.

• A study of this nature could be conducted in comparison with other countries.
• The study can be extended by using other econometric models to accommodate the

breakpoints in the data series, which could give more insight into the data.
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