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Abstract

:

The purpose of this study was to analyze the irregular pattern of changing inflation as a result of the pass-through of the exchange rate and fluctuations in oil prices in the current globalization scenario. We used annual data sets for crude oil prices, real effective exchange rates, and inflation in Pakistan from 1972 to 2021 for the analysis. The control variables used in the current study were imports (IMP), gross domestic product per capita (GDP), exports (EXP), globalization (GLOB), and interest rates (CRATE). Our findings from a non-linear autoregressive distributed lag (NARDL) analysis showed that inflation had an asymmetric rocket and feather pattern regardless of how globalization was defined or measured. On the other hand, GDP, EXP, and GLOB negatively impacted inflation, and CRATE and IMP had positive effects on inflation. Our study suggested that alternative policies, such as fixing the exchange rate, might decrease uncertainty and stabilize the Pakistani economy in the future. Moreover, increasing the use of sustainable energy would reduce the dependence of the economy on oil prices, which would lower its impact on the economy.
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1. Introduction


Inflation primarily refers to persistent increases in the prices of goods and services. A rise in the prices of commodities leads to a decrease in the purchasing power of the people in society. The decline in the purchasing power of individuals in the economy eventually leads to a reduction in the level of savings and investments in the economy [1]. Oil is an imported good and the exchange rate affects the price of oil immensely. Therefore, understanding the relationship between the exchange rate and the price of oil and its pass-through on inflation is critical for developing economic policies [2]. Fluctuations in exchange rates play a crucial role in shaping the economic link or as a transmission mechanism between domestic and international markets, directly affecting the prices of goods and services in the domestic economy [2]. Exchange rate movements can influence actual inflation and future price movements. Macroeconomists simultaneously linked oil price shocks to diminished economic activity and higher inflation [3]. As Lescaroux and Mignon [4] observed, several transmission networks exist through which oil prices can influence economic activity and inflation. For instance, a surge in the price of crude oil affects the prices of petroleum products, eventually affecting consumers and producers. This is because crude oil prices directly affect the prices of energy-related items, such as household fuels, electricity, and motor fuels. From the production side, a rise in the price of crude oil increases production costs, which lowers the overall output, employment, real wages, investments, and profits.



The government does not fix the exchange rate at a specific level but lets the supply and demand for the currency determine the exchange rate [4]. The participation of the Central Bank in the foreign exchange market (whether buying or selling dollars) is limited to ensuring orderly conditions and avoiding extreme exchange rate swings [5]. Central banks are also critical to maintaining economic and financial stability. They implement monetary policy to achieve low and stable inflation. Following the global financial crisis, central banks’ toolkits for dealing with financial stability risks and managing volatile exchange rates have grown. The policy response of central banks ultimately explains the transmission of the fluctuations in energy prices to general inflation. Theoretically, the degree to which a rise in oil prices gives rise to inflation through complex production costs depends, among other things, on the supply and demand conditions underlying the global oil market and the inflationary expectations of producers and consumers. As inflation expectations rise in the long run, the chances of an increase in energy costs and wages to consumer prices also surge. In other words, rising oil prices may lead to a perpetual increase in general inflation. As oil prices fall, inflationary pressures begin to dissipate [6].



The Asymmetric Relationship between Oil Prices and Other Variables


Shocks to the price of oil were blamed for economic recessions, financial crises in different industries, unemployment, depression of investment through uncertainty, high inflation, low equity and bond values, trade deficits, etc. [7]. Furthermore, oil prices can have both real effects and inflationary effects. The impact of oil price shocks on the US economy is asymmetric. Specifically, increases in oil prices tend to have significant adverse effects, while decreases do not produce corresponding positive results [8,9]. Therefore, analyzing the asymmetric effects of oil price shocks in the context in which they affect domestic prices is interesting.



The asymmetric impact of a shock can be broadly subdivided into two types. One is an asymmetry in sign (asymmetry of direction), which means that the effect will be different in direction. The other one is an asymmetry in magnitude (asymmetry of size), which describes a difference in the scale of changes. Several studies [10,11,12,13] considered the symmetric impact of oil prices and exchange rate pass-through (EXRPT) on food prices. All these studies addressed the symmetric and linear effects of exchange rate fluctuation. Thus, there exists a research gap in estimating the non-linear impacts of changes in oil prices and their impacts on macroeconomic variables. This is because the macroeconomic variables do not behave linearly in practice if real-time data is used.



Asymmetric relationships between variables suggest that increasing and decreasing variables may have differential effects. For example, rising oil prices may impact inflation differently than falling oil prices. Positive oil price shocks tend to increase the money supply in oil-producing countries [14], significantly affecting consumer prices [15]. Furthermore, falling oil prices reduce the foreign earnings of oil-producing countries, resulting in currency depreciation and rising inflation [16].



Concern regarding asymmetric pricing was explored by researchers during high-priced episodes. Karrenbrock [17] published several studies from the United States during the gasoline price spike caused by Iraq’s invasion of Kuwait in 1990. Sen [18] referenced official investigations into anti-competitive practices in Canada and the United States. Bacon [19] noted that the Monopolies and Mergers Commission in the United Kingdom had investigated gasoline pricing for anti-competitive behavior three times and found evidence of asymmetric pricing. The high oil prices that caused the peak in 2008 produced similar responses. A typical reaction was the Attorney General’s Report on gasoline pricing in Bocklet and Baek [20] and an investigation into asymmetric pricing in Portugal. Similar responses also occurred in developing countries, as noted by Kojima [21]. Currently, the Russia–Ukraine war has created the same scenario. As stated by a Bloomberg report, thousands of miles away from the Ukraine conflict, Pakistan is facing the strain of the war and the West’s push to penalize Russia for its invasion. South Asian countries are experiencing an energy crisis due to a fuel shortage and rising oil prices in the international market. They are enduring prolonged power outages, mainly due to their inability to procure liquefied natural gas (LNG) from Italian and Qatari suppliers.



All of this is the outcome of a European campaign to abandon Russian fuel to isolate Moscow due to its offensive against Ukraine, shifting the entire burden of fuel procurement to suppliers other than Russia. This has caused an oil price hike and led to mayhem in Pakistan. With the increase in oil prices amid the Russia–Ukraine war, the economy of Pakistan could be gravely impacted, causing the country’s currency to be devalued, increasing the current account deficit, and spiking inflation [21,22]. With rising oil prices, declining exchange rates, and rising inflation in Pakistan, scholars are researching the subject.



In exchange-rate-related studies, especially in Pakistan, researchers [23,24,25,26] empirically investigated the effect of oil price changes and shocks on inflation. In Pakistan, petroleum products account for approximately 50% of the current energy consumption. Moreover, the share of motor spirit (petrol) and high-speed diesel (HSD) exceeds 50% in the petroleum product group. The country’s demand for petroleum products is nearly 21 million tons, out of which not even 19% is met through resources that are available locally, while the balance is met through imports. Oil is the most expensive and widely used among the fuels utilized in thermal power plants. Policymakers cannot overlook the fluctuating price of oil and its potential impact on prices because it is inextricably linked to our daily lives in modern times.



Previous studies did not account for the role of exchange rate fluctuations and oil prices to determine the reasons behind asymmetric inflation (rocket and feather hypothesis) in Pakistan. Therefore, the first contribution that this study made was to provide additional evidence on the rocket and feather hypothesis as shown in Pakistan. The rocket and feather hypothesis refers to the asymmetric changes in domestic price indices of exchange rate pass-through, together with fluctuations in the price of oil. Prices do not always change systematically. Hence, the logic behind it is interpreted as the rocket and feather hypothesis [27]. The rocket and feather hypothesis focuses on the rapid change in variables associated with the economy caused by transactions on the real effective exchange rate and fluctuations in oil prices. In other words, the rocket and feather hypothesis analyses the pattern of the consumer price index varying on one side differently to how it varies on the other. A rocket speeding swiftly and a feather drifting slowly are analogous to the asymmetric pattern associated with the movement of the variables because of the oscillations and variations in the economy. The inspection of asymmetric patterns in EXRPT and oil prices was previously absent in Pakistan’s case.



This study made three significant contributions to the literature. First, the current research objective was to test whether and how the rocket and feather hypothesis was valid under the forces of globalization. We considered three types of globalization: globalization, economic globalization, and trade globalization. Second, in contrast to the previous studies that assumed that the nature of the variables was linearly cointegrated in the case of Pakistan, we executed suitable non-linear cointegration techniques to address the issue of non-linearity. Specifically, our study used annual data from 1972 to 2021 to examine the asymmetry and non-linearities of exchange rate pass-through and oil price fluctuations on inflation. Finally, our study was the first study to our knowledge that attempted to investigate the impact of the EXRPT and oil price on inflation jointly. Accordingly, we answered the following questions: (1) Is there any evidence of an asymmetrical EXRPT to be found during appreciation and depreciation? (2) Was there any nonsignificant EXRPT in the long run? (3) Was there an asymmetric relationship between oil prices and inflation? To answer these questions, we first estimated the EXRPT and oil price effects on inflation by applying Shin et al.’s non-linear autoregressive distributed lag (NARDL) framework [28].





2. Some Glimpses from Previous Literature


Bénassy-Quéré et al. [29] found that the long-run pass-through is significant and inelastic in the short run, having lower pass-throughs than the long-run exchange rate pass-through effect on the consumer price index. Unlike Usman et al. [30], Baharumshah et al. [31] found that the pass-through was more asymmetric in the short run than in the long run. No changes were observed in appreciation in the short run, while inflation affects consumer price levels, leading to increased depreciation in Sudan. Baryan and Cecchetti; Balcilar et al. [32,33] also found, using the vector smooth transition autoregressive (VSTAR) method, that there was evidence of asymmetric pass-through in all the countries exhibiting a higher pass-through when the size of the shocks to the transition variable moved the system above a threshold level. Delatte and López-Villavicencio [34] discovered that currency depreciations have stronger effects than currency appreciation in the long and short runs. The pass-through effect is higher in countries with large import shares [35]. Jiang and Kim [36] concluded that shocks in the exchange rate have an instant effect, i.e., within one quarter, on producers’ prices. The producer price index (PPI) and retail price index (RPI) are generally not complete relative to the exchange rate pass-through (ERPT), PPI and RPI are influenced relatively quickly, and the ERPT’s effect on the RPI is less than that of the ERPT on the PPI in China. Younus and Yucel [37] carried out research regarding the pass-through of the exchange rate in Pakistan to inflation from the period of 2008 to 2019. Their result indicated a substantial impact of the exchange rate on domestic price levels, which had an upward trend. Saidu et al. [38] found that a decrease in oil price had a more significant impact on the exchange rate than an increase, and this varied in sign and size across countries. In their research, Kwofie and Ansah [39] concluded that inflation and the stock market have a significant relationship over the long run while showing no relationship in the short run.



On the other hand, the exchange rate has a relationship with the stock market, both in the long and short runs. In the short run, the parallel exchange rate pass-through affects inflation significantly in the long run [40]. If we look at the exchange rate, depreciation of the exchange rate leads to an increase in import prices and an increase in inflation expectations, which leads to a rise in wage demand, thus creating upward inflationary pressure [41].



Milani [42] applied the New Keynesian model using variables, such as IS, and Philips curves to study inflation in the US economy. Their results led them to the conclusion that the sensitivity of US inflation to global measures of output may have increased over the sample, but it remained minimal. Therefore, globalization has a limited effect on the US economy. Sajid and Siddiqui; Fiaz et al. [43,44] studied the effect of money growth and exchange rate depreciation on inflation in Pakistan. They took Pakistani data from 1982 to 2012 and applied the Hansen Model in combination with a Philips curve equation. They evaluated their results by using the generalized moments technique. It was found that money growth affects inflation and the effect on inflation due to exchange rate depreciation is present but is not significant. Algaeed [45] concluded that exchange rate depreciation alongside symmetric price shocks of oil could be responsible for domestic consumer price inflation in the long run in Saudi Arabia. There are threshold effects on the inflation of money growth, but there is no threshold effect on the inflation of exchange rate depreciation [46].



Shahzad and Jaffri [47] and Wimanda [48] investigated whether the exchange rate, output gap, global energy inflation, and lagged inflation positively affect monthly inflation in Pakistan. Based on their results, they suggested that a fixed exchange rate is vital for controlling domestic inflation. Ahmed et al. [49] estimated that the most significant shock in variables is noted in the money supply compared with other variables from the exchange rate, which is the most significant cause of fluctuation in Pakistan’s economy. Asad et al. [50] also highlighted a strong and significant positive relationship between inflation and the real effective exchange rate. Ali et al. [51] observed that an increase in interest rates and money supply leads to inflation and exchange rate volatility.



Using quarterly data from 2008 to 2019, Younus and Yucel [37] researched the pass-through of the swapping scale in Pakistan with expansion locally, which strongly affects the customer container, from 2008 to 2019. Ahmed et al. [49] assessed the conversion scale of the pass-through to costs of oil and imported great costs, alongside the purchaser costs, cash supply, and loan fees in Pakistan using monthly data from 2005 to 2015 and calculating it using an unlimited VAR model. These studies observed that the most significant shock in factors is noted in cash supply when contrasted with different factors from the swapping scale, which is the most crucial reason for the change in the nation’s economy.



Benigno and Faia [52] studied the impact of globalization on pass-through channels. Specifically, they used sectoral information for the US to analyze the pass-through of conversion standards, particularly after 1999. The outcomes indicated an increase in the level of pass-through for close to half of the sectors in their study. Their results suggest that in the wake of changing the exchange strategy toward more major advancement, the ERPT rises. Additionally, López-Villavicencio and Mignon [53] analyzed the pass-through of swapping scales to import costs of three central Eurozone nations by focusing on globalization in the pass-through channel. Gust et al. [54] contended that rising unfamiliar rivalry through globalization prompts a lower ERPT. They argued that in an open economy, firms’ evaluating choices depend on the host’s minor expenses and the contenders’ costs. Accordingly, the fall in pass-through is ascribed to bringing down exchange costs because of globalization. A study of Nigeria also provides intriguing indications of the degree of the pass-through of the swapping scale, disregarding that pass-through during the time of enthusiasm for homegrown money is not the same as devaluation.



Concluding Remarks


Pakistan is a developing country that experienced very few years of economic stability during the study period. Low growth was caused by various factors, including political unrest, social issues, cultural barriers, and policymakers’ poor-quality economic policies. Every country now relies on others for goods and commodities in an era of rapid globalization. Furthermore, the exchange rate and oil prices are critical to economic growth in developing countries, such as Pakistan. By reviewing the past literature, we concluded that the non-linear effect of real effective exchange rate pass-through on prices following the rock and feather hypothesis was missing in the case of Pakistan. Therefore, in this research, the rocket and feather hypothesis was investigated.





3. Materials and Methods


3.1. Conceptual Framework


Theoretically, the exchange rate affects the economy’s exports and imports, which affects the value of the money in the economy and eventually affects the demand and supply of goods. As oil is an imported item, the change in the exchange rate affects the prices of imported goods. International changes in oil prices, along with a change in the exchange rate, have a high impact on oil prices. Oil is used in the production and transportation of goods, which affects the cost of production, ultimately affecting the prices of output, leading to an increase in overall prices in the economy. Inflation affects the economy’s purchasing power, affecting the income per capita. Furthermore, globalization affects the demand and supply of goods, which affect the prices in international markets and ultimately affect the prices in the domestic economy. Figure 1 shows the transmission mechanism of the effects of oil prices and EXPRT on food prices, along with other controlled variables.




3.2. Econometric Methodology


3.2.1. Variables, Data Sources, and Econometric Model


For this research study, we used annual data for Pakistan from 1972 to 2009. The consumer price index (CPI) was used as a proxy to measure inflation and is the weighted average of the price of a basket of goods, such as medicine and transportation, that a consumer requires on a day-to-day basis [55]. The details of the variables used in the current research are presented in Table 1.



Data for this study was taken from the World Bank Index Stats, the State Bank of Pakistan Statistics, and the Economic Survey of Pakistan. Data on globalization was derived from the KOF Swiss Economic Index of Pakistan. Using the data we obtained for the study, we estimated the model specified in Equation (1):


      I N  F t  =  β 0  +  β 1  L R E  R t  +  β 2  O I L  P t  +  β 3  L I M  P t  +  β 4  E X  P t  +  β 5  C R A T  E t  +  β 6  I N C O  M t  +    β 7  G L O  B t        +  β 8  E G L O  B t  +  β 9  T G L O  B t  +    μ t       



(1)




where the subscript t refers to a specific time, each β is a constant to be determined, and μt is the error term.




3.2.2. Description of the Variables


Dependent Variable


Inflation is measured as the change in the consumer price index (CPI). Inflation refers to the general increase in prices over time within a specific period [55].




Independent Variables



Real Effective Exchange Rate


The exchange rate is the weighted average of the country’s currency in a nominal effective manner against other foreign currencies. The effect of the exchange rate is seen on the dependent variable, where its frequencies and fluctuations are observed in inflation [55]. The real value of the exchange rate adjusted for inflation is known as the real effective exchange rate used in most studies:


  R E R =   N E R   x   p r i c e   o f   d o m e s t i c   g o o d s   p r i c e   o f   f o r e i g n   g o o d s    








where NER is the nominal exchange rate.




Income Per Capita


Per capita income is the average income earned by individuals living in a specific area or region [31]. It indicates how much an individual earns over a period and helps to measure their purchasing abilities and future trends. It is commonly calculated by using the formula.


  I n c o m e   p e r   c a p i t a =   N a t i o n a l   i n c o m e   p o p u l a t i o n    












Globalization


The globalization index refers to the rate of globalization across the different countries of the world economy by measuring economic integration. The globalization index effects are seen and observed on the consumer price index by observing the world market and trading systems [56].




Economic Globalization


Economic globalization refers to the increasing interdependence of world economies due to the growing scale of the cross-border trade of commodities and services, the flow of international capital, and the wide and rapid spread of technologies. It reflects the continuing expansion and mutual integration of market frontiers and was an irreversible global economic development trend at the turn of the millennium. Economic globalization also refers to the agreement of countries to meet economic goals, which affects components such as the consumer price index.




Trade Globalization


Trade globalization is a measure of economic integration for a country [57]. More generally, it loosely represents the proportion of all production that crosses the boundaries of a country, as well as the number of jobs in that country that are dependent upon external trade. On a global scale, it represents the proportion of all world production used for imports and exports between countries.




Imports


Imports refer to the goods and services a country purchases from other countries. Each country has different import policies, and their imports are also heavily dependent upon the value of their currency.




Exports


Exports are goods and services that a country produces internally and then sells to other countries. A country’s exports depend on the exchange rate, which, in turn, depends on the value of its currency in the world market. The exchange rate of a country’s currency affects the price of imported goods and the consumer process.




Oil Prices


Oil prices generally denote the spot price of a barrel of crude oil. As crude oil prices fluctuate daily, it affects other economic parameters, such as inflation. Specifically, since the production of manufactured goods depends heavily upon transport costs, increases in the price of oil affect the price of manufactured goods and other production costs.




Call Money Rate


The call money rate is the benchmark of the interest rate established by the banks for brokers who obtain loans for fund purposes. Investors are supposed to pay the call money rate on margin accounts for not facing any losses, which also indirectly affects the CPI [58].





3.2.3. Estimation Technique


The econometric model for our study is specified below in Equations (2) and (3) and estimated using the non-linear autoregressive distributed lag (NARDL) model. The stability of the model was tested using the augmented Dickey–Fuller test. The variables were mixed; some were stationary, while some were nonstationary and integrated using an order of one. According to extant theory, we applied the NARDL methodology in this situation. Following the estimation sequence, we checked the long-run relation view ARDL. The ARDL model was as follows:


      I N  F t  =  η 0  +   ∑   i = 1  q       η  1         I N F     t − 1   +         ∑   i = 1  q   η  2         R E R     t − i   +   ∑   i = 1  q   η  3         O I L P     t − i     +   ∑   i = 1  q   η  4         L I M P     t − i            +   ∑   i = 1  q   η  5       ( L E X P )   t − i   +   ∑   i = 1  q   η  6       ( C R A T E )   t − i   +   ∑   i = 1  q   η  7       ( I N C O M E )   t − i   +   ∑   i = 1  q   η  8       ( G L O B )   t − i            +   ∑   i = 1  q   η  9       ( E G L O B )   t − i   +   ∑   i = 1  q   η  10       ( T G L O B )   t − i   +  μ t       



(2)







ARDL Cointegration Equation



       I N  F t  =  η 0  +   ∑   i = 1  q       η  1         I N F     t − 1   +         ∑   i = 1  q   η  2         R E R     t − i   +   ∑   i = 1  q   η  3         O I L P     t − i     +   ∑   i = 1  q   η  4         L I M P     t − i          +   ∑   i = 1  q   η  5       ( L E X P )   t − i   +   ∑   i = 1  q   η  6       ( C R A T E )   t − i   +   ∑   i = 1  q   η  7       ( I N C O M E )   t − i   +     ∑   i = 1  q   η  8       ( G L O B )   t − i          +   ∑   i = 1  q   η  9       ( E G L O B )   t − i   +   ∑   i = 1  q   η  10       ( T G L O B )   t − i   +  λ 1      I N F    t  +        λ 2      R E R    t  +  λ 3      O I L P    t         +  λ 4      L I M P    t  +  λ 5    ( L E X P )  t  +    λ 6    ( C R A T E )  t  +  λ 7    ( I N C O M E )  t  +  λ  8       ( G L O B )  t         +    λ 9    ( E G L O B )  t  +  λ  10     ( T G L O B )  t  +  μ t        



(3)





Equations (2) and (3) are an error-correction specification that provides both long-run and short-run coefficients. In this model, each λ represents a long-run coefficient, while each difference variable  η  depicts a short-run coefficient. However, Equations (2) and (3) show the symmetric relationships between explanatory variables. Considering the aspect of non-linearity, which is essential, we are concerned that positive and negative changes in LRER and OILP may have different effects. To capture the asymmetric effect of these positive and negative changes, the NARDL model is more appropriate (Mundell et al., 2014) [59], where the exchange rate and oil prices were decomposed into LRER_POS, LRER_NEG, OILP_POS, and OILP_NEG. Therefore, the model was as follows:




Real Effective Exchange Rate



   P O S =  ∑  j = 1    t  l n R E  R  j     +   =  ∑  j = 1  t  max     l n R E R ,   j     



(4)






   N E G =  ∑  j = 1    t  l n R E  R  j    −  =  ∑  j = 1  t  min     l n R E R ,   j     



(5)






Oil Proces



   P O S =  ∑  j = 1    t  O I L  P  j     +   =  ∑  j = 1  t  max     O I L P ,   j     



(6)






   N E G =  ∑  j = 1    t  O I L  P  j    −  =  ∑  j = 1  t  min     O I L P ,   j     



(7)





By combining these equations, we obtained the following asymmetric error correction equation:



Model 1


         I N    F t  =  α 0  + I N  F  t − 1        + ∑  α 1  L R E  R  t − 1      +   + ∑  α 1  L R E  R  t − 1     −  +   ∑  α 2  L I M  P  t − i     +   ∑  α 3  L E X  P  t − i              + ∑  α 4  G L O  B  t − i     +   ∑  α 5  C R A T  E  t − i   + ∑  α 6  O I L  P  t − i        +   +   ∑  α 6  O I L  P  t − i     −    + ∑  α 7  I N C O  M  t − i          +  π 0    + I N  F t  + ∑  π 1  L R E  R t     +   + ∑  π 1  L R E  R t    −  +   ∑  π 2  L I M  P t    +   ∑  π 3  L E X  P t         + ∑  π 4  G L O  B t    +   ∑  π 5  C R A T  E t  + ∑  π 6  O I L  P  t        +   +   ∑  π 6  O I L  P t    −  + ∑  π 7  I N C O  M t  +    μ t       











Model 2


      I N  F  t − 1   + ∑  α 1  L R E  R  t − 1      +       + ∑  α 1  L R E  R  t − 1     −  + ∑  α 2  L I M  P  t − i   + ∑  α 3  L E X  P  t − i   + ∑  α 4  E G L O  B  t − i          + ∑  α 5  C R A T  E  t − i   + ∑  α 6  O I L  P  t − i        +   + ∑  α 6  O I L  P  t − i        −   + ∑  α 7  I N C O  M  t − i   +  π 0  + I N  F t         + ∑  π 1  L R E  R t     +   + ∑  π 1  L R E  R t    −  + ∑  π 2  L I M  P t  + ∑  π 3  L E X  P t  + ∑  π 4  E G L O  B t         + ∑  π 5  C R A T  E t  + ∑  π 6  O I L  P  t        +   + ∑  π 6  O I L  P t     −   + ∑  π 7  I N C O  M t  +      μ   t       











Model 3


        I N  F t  =  α 0  + I N  F  t − 1       + ∑  α 1  L R E  R  t − 1      +   + ∑  α 1  L R E  R  t − 1     −  + ∑  α 2  L I M  P  t − i   + ∑  α 3  L E X  P  t − i          + ∑  α 4  T G L O  B  t − i   + ∑  α 5  C R A T  E  t − i   + ∑  α 6  O I L  P  t − i        +   + ∑  α 6  O I L  P  t − i      +   + ∑  α 7  I N C O  M  t − i          +  π 0  + I N  F t  + ∑  π 1  L R E  R t     +   + ∑  π 1  L R E  R t    −  + ∑  π 2  L I M  P t  + ∑  π 3  L E X  P t         + ∑  π 4  T G L O  B t  + ∑  π 5  C R A T  E t  + ∑  π 6  O I L  P  t        +   + ∑  π 6  O I L  P  t        −   + ∑  π 7  I N C O  M t  +      μ   t       















4. Results and Discussion


4.1. Stationarity Test


The results of our estimation process are presented in Table 2, Table 3 and Table 4. The results of the unit root test of stationarity in Table 2 show that the variables used were a mixture of stationary and nonstationary variables. Furthermore, no variable in the model was stationary at the second lag. Therefore, the NARDL non-linear autoregressive lag methodology was appropriate for this estimation. The results of the long-run bound test (Table 2) showed that there existed a non-linear relationship between the variables.




4.2. Bound Test


Table 3 shows the results of the bound test of the three models developed based on globalization, economic globalization, and trade globalization. The bound test shows the upper and the lower limit at each level of significance; it confirmed the long-run relationships between the variables, as the F-statistic value was greater than the limit that validated our variables and the study. It showed the significance of the variables used in the study and their impact on inflation.




4.3. Empirical Results


It is well understood in international economic transactions that finance, trade, tourism, investment, migration, and many more are all influenced by cross-border monetary policies. The governments of many third-world countries have actively searched for solutions that can help them to overcome the instability in international currency markets. Their policymakers have explored or experimented with different currency schemes, such as dollarization, managed floating exchange rates, nominal anchors, and target bands. Hypothetically, in an open economy, capital flexibility profoundly affects the policy choices of the exchange rate. As Robert Mundell explained, the management of a monetarily unified economy faces a choice between monetary policy autonomy or a fixed exchange rate [57]. Empirically, the impact of globalization has been observed in the international exchange rates for quite a few years. With the increasing trend of globalization, advanced trading countries are less prone to adverse shocks from unstable oil prices compared with less developed countries and newly industrialized countries (NICs). An increase in the price of oil results in a comparatively lower rate of economic loss over time for the advanced trading nations. The differences in the impact of fluctuating or rising oil processes may be because the advanced trading nations are gradually becoming effectively information-based and less energy-intensive in the presence of globalization. On the other hand, with the development of heavy industrialization, NICs are in their initial phase of becoming more energy intensive. Therefore, they might be expected to be more subject to the adverse impacts that are associated with the increased energy price.



4.3.1. Models of Globalization and the Rocket and Feather Hypothesis


In this section, the results of three tested models are presented and then summarized in Table 4. Specifically, the non-linear ARDL model was applied to test the rocket and feather hypothesis. All the indicators tested showed significant impacts on inflation.



In model 1, we tested the rocket and feather hypothesis in the presence of globalization. The results of model 1 showed that when the real effective exchange rate decreased, the consumer price index showed a decreasing trend of up to 14.31 percent. In contrast, if the exchange rate increased, the consumer price index decreased by 10.56 percent. These results demonstrated an asymmetric effect, though the CPI decreased under both conditions (increasing real exchange rate and decreasing real exchange rate). Thus, the rocket and feather hypothesis did make sense in the presence of globalization in the economic system of Pakistan. Due to globalization, fluctuations in oil prices also affected the consumer price index in Pakistan. Specifically, as the price of oil increased, the consumer price index also increased by 0.18 percent, and when the oil prices decreased, the consumer price index increased by 0.02 percent. This result lent support to the asymmetric effect on the consumer price index of the rocket and feather hypothesis. In our literature survey, we observed that LRER_NEG and OILP_NEG inflation is in control as consumer prices are lower in such cases [58]. As a result, the stabilization of the exchange rate and oil prices must be emphasized. When the currency appreciates, inflation tends to decrease more than when the currency depreciates. Therefore, appropriate policies should be developed to cope with the increasing inflation [59].



Model 2 considered the presence of economic globalization. The results indicated that when the real effective exchange rate decreased, inflation decreased by 54.97 percent, whereas if the real effective exchange rate increased, inflation decreased by 2.92 percent. Therefore, it can be noted that in both scenarios of exchange rate fluctuations, inflation fell. However, as the exchange rate increased, inflation moved toward being positive. These results provided evidence of asymmetric exchange rate pass-through on inflation and lent further support for the rocket and feather hypothesis, as prices decreased more rapidly than they increased. As far as oil prices were concerned, the fluctuation was monitored, along with the exchange rate on the consumer price index to witness the effects. Therefore, the literature suggests that currency appreciation decreases inflation more than it does when the currency depreciates, which also suggests incorporating policies that increase the foreign attraction to local currency [60]. Oil prices tend to decrease inflation in both cases, though the decrease in oil prices supports a reduction in inflation [61].



The rocket and feather hypothesis was further tested using the NARDL in the context of trade globalization. In model 3, we tested how the real effective exchange rate pass-through and fluctuations in the oil prices affected inflation. The results are presented in Table 4. The results showed that when the real effective exchange rate decreased, inflation decreased by 42.72 percent, whereas when the real effective exchange rate increased, the consumer price index also decreased by 62.95 percent. Therefore, in either case, a negative pattern of inflation was observed.



Further results indicated that when the price of oil increased, inflation increased by 0.158 percent. On the other hand, if the price of oil decreased, inflation increased by 0.047 percent. Control variables, such as INCOM, LEXP, and globalization, affected inflation negatively, while interest rates positively impacted inflation in all three models. These results suggested that the stabilization of the exchange rate is crucial in reducing uncertainty and controlling or managing inflation levels in the country [62].



It can be observed from our tests that no matter what the exchange rate trend was, inflation tended to decrease, though at a different rate. Therefore, fluctuations in oil prices can create uncertainties in economic operations. Accordingly, renewable energy resources are being emphasized by countries to decrease their burden in world affairs [63].




4.3.2. Short-Run Results


Table 5 shows the short-run results. The model 1 results show that the variables exports, imports, real effective exchange rate, and globalization were statistically significant, indicating that they impacted inflation. At the same time, the coefficient of oil prices was insignificant. Apart from this, income per capita, exports, and globalization negatively impacted inflation. However, imports and call money rates positively impacted inflation by increasing its magnitude.



Moreover, due to the increase in globalization, the real effective exchange rate fell further. It generated a negative value, while when globalization decreased, the real effective exchange rate increased toward a less negative value. On the other hand, oil prices increased when globalization increased and decreased when globalization decreased.



The results of model 2 showed that the income per capita, exports, and call money rates were statistically significant, whilst imports were insignificant. Therefore, the effects of the exchange rate pass-through were witnessed in the consumer price index. Other variables, such as income per capita, exports, and globalization, had a negative relationship with inflation, while imports and call money rates positively impacted inflation by increasing its magnitude. According to model 3, the statistically significant variables included income per capita, imports, exports, and call money rates, alongside exchange rate and oil prices; thus, they affected inflation accordingly. Moreover, the variables followed a similar trend in trade globalization as in economic and just globalization. Additionally, the results for ECM were also calculated and shown in the table, where the models were highly significant.





4.4. Granger Causality Test


Table 6 shows the results of the Granger causality test. It was observed that unidirectional causal relationships were found for LRER, OILP, INCOM, LEXP, LIMP, CRATE, GLOB, EGLOB, and TGLOB. Hence, these causal relationships supported the elasticity of the NARDL for each series.




4.5. Structural Stability Test


Figure 2, Figure 3 and Figure 4 show the graphs of the models that represented the CUSUM and the CUSUM square of the plot to check their stability for the coefficients, both in the long run and the short run of two different models. These figures describe the presence of globalization in the economy, which was found to be under the critical limit of 0.05 and predicted structural stability and goodness of fit.



Table 7 provides information about the diagnostic testing of the data. The table indicates that there was no serial correlation between the variables because the probability value was greater than 0.05, which led us to reject the null hypothesis that there was a serial correlation in the data. The second diagnostic test was White’s test for the detection of heteroskedasticity. These results also showed no signs of heteroskedasticity among the variables, as the probability values found using White’s test were greater than 0.05, which meant that we rejected the null hypothesis.





5. Conclusions and Policy Implications


Pakistan is a developing country that has witnessed very few years of economic stability during the period covered by this study. The low growth was due to many reasons, including political unrest, social issues, cultural barriers, and poor-quality economic policies by policymakers. In a time of rapid globalization, every country now depends on others for goods and commodities. If one country changes its policies, it quickly affects the economy of another. Moreover, in the case of developing countries, such as Pakistan, the main component of growth, namely, oil, is mainly imported from other countries. Therefore, the economic systems of developing nations suffer from having a lower ability to contribute or affect prices. The real effective exchange rate pass-through and the fluctuations in oil prices show significantly different effects on inflation that can be observed. Therefore, in this study, the evidence of the rocket and feather hypothesis was explored in the scenario of globalization in the case of Pakistan. It was observed that the asymmetric exchange rate pass-through led to the domestic economy inflation increasing similar to a rocket when the oil prices increased and falling similar to feathers when oil prices decreased. The data set used for empirical analysis was from 1972 to 2021 and applied the non-linear autoregressive distributed lag (NARDL) framework. The variables included annual crude oil prices, real effective exchange rates, imports, gross domestic product per capita, exports, globalization, interest rate, and inflation. The results showed that INCOME, EXP, and GLOB negatively impacted inflation, as an increase in income with an increase in exports and globalization led to more production, which eventually reduced inflation. However, CRATE and IMP produced a positive impact on inflation. An increase in the interest rate led to reduced investment, which reduced production, and when production was lower, the demand increased prices in the economy.



Furthermore, the increase in imports negatively impacted domestic production and demand for domestic products, which negatively affected inflation. As far as oil prices were concerned, the fluctuation was also monitored, along with the exchange rate on the consumer price index, to witness the effects. The results suggested that currency appreciation decreased inflation more than it did when the currency depreciated, which further suggested incorporating policies that increase foreign attraction to the local currency [64,65]. Oil prices tend to decrease inflation in both scenarios, though the decrease in oil prices supports a reduction of inflation [66]. This result lent support to the asymmetric effect on the consumer price index of the rocket and feather hypothesis. The results showed that LRER_NEG and OILP_NEG inflation was in control as the consumer prices were decreased in such cases [67]. Therefore, the results indicated that stabilizing the exchange rate and oil prices must be emphasized for economic growth. When the currency appreciates, inflation tends to decrease more than when the currency depreciates. Thus, appropriate policies should be developed to cope with increasing inflation [68]. The rocket and feather hypothesis model of the real effective exchange rate and the oil price fluctuations on the inflation were verified by the results. Thus, the country’s policies should make a subtle shift and work on maximizing the purchasing power of individuals to stabilize the economic system as much as possible. Policies such as fixing the exchange rate might provide the much-required rest from the fluxes and stabilize the inflation in the economy, as the increasing pattern of the exchange rate indicated rising inflation, as well as this study’s results. This will further help to stabilize the balance of payment by giving a boost to exports. Additionally, Pakistan’s economy also requires support for the practice of sustainable energy in the economy that will increase the use of renewable energy in production and other operations. Lower utilization of oil will decrease the price fluctuations caused by inflation, as the oil price fluctuation impacts inflation significantly, as shown in the results; thus, reducing its usage will have favorable results.







Author Contributions


Conceptualization, N.K.; Methodology, N.K. and C.E.E.; Software, N.K. and A.F.; Formal analysis, N.K. and A.F.; Resources N.K. and A.S.; Data curation, N.K. and A.F.; Writing—original draft preparation, N.K. and A.S.; Writing—review and editing, C.E.E., N.K. and A.F; Visualization, N.K. and A.S.; Supervision, N.K; Project administration, N.K. and C.E.E. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable as our study was conducted on secondary time series data.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data will be available on request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Qasim, T.B.; Ali, H.; Baig, A.; Khakwani, M. Impact of Exchange Rate and Oil Prices on Inflation in Pakistan. Rev. Econ. Dev. Stud. 2021, 7, 177–185. [Google Scholar] [CrossRef]

	



Galeotti, M.; Lanza, A.; Manera, M. Rockets and feathers revisited: An international comparison on European gasoline markets. Energy Econ. 2003, 25, 175–190. [Google Scholar] [CrossRef]

	



Malik, A. Oil prices and economic activity in Pakistan. South Asia Econ. J. 2010, 11, 223–244. [Google Scholar] [CrossRef]

	



Lescaroux, F.; Mignon, V. On the influence of oil prices on economic activity and other macroeconomic and financial variables. OPEC Energy Rev. 2008, 32, 343–380. [Google Scholar] [CrossRef]

	



Cukierman, A.; Web, S.B.; Neyapti, B. Measuring the independence of central banks and its effect on policy outcomes. World Bank Econ. Rev. 1992, 6, 353–398. [Google Scholar] [CrossRef]

	



Chaudhry, M.A.; Choudhary, M.A. Why the State Bank of Pakistan should not adopt inflation targeting. SBP Res. Bull. 2006, 2, 195–209. [Google Scholar]

	



Cavallo, M. Oil prices and inflation. FRBSF Econ. Lett. 2008, 31, 1–5. [Google Scholar]

	



Lizardo, R.A.; Mollick, A.V. Oil price fluctuations and US dollar exchange rates. Energy Econ. 2010, 32, 399–408. [Google Scholar] [CrossRef]

	



Coudert, V.; Mignon, P. Oil Price and the Dollar. Energy Stud. Rev. 2008, 15, 2. [Google Scholar] [CrossRef]

	



Borenstein, S.; Cameron, A.C.; Gilbert, R. Do gasoline prices respond asymmetrically to crude oil price changes? Q. J. Econ. 1997, 112, 305–339. [Google Scholar] [CrossRef]

	



Frey, G.; Manera, M. Econometric models of asymmetric price transmission. J. Econ. Surv. 2007, 21, 349–415. [Google Scholar] [CrossRef]

	



Jung, Y.C.; Das, A.; McFarlane, A. The asymmetric relationship between the oil price and the US-Canada exchange rate. Q. Rev. Econ. Financ. 2020, 76, 198–206. [Google Scholar] [CrossRef]

	



Meo, M.S.; Chowdhury, M.A.F.; Shaikh, G.M.; Ali, M.; Masood Sheikh, S. Asymmetric impact of oil prices, exchange rate, and inflation on tourism demand in Pakistan: New evidence from nonlinear ARDL. Asia Pac. J. Tour. Res. 2018, 23, 408–422. [Google Scholar] [CrossRef]

	



Peltzman, S. Prices rise faster than they fall. J. Political Econ. 2000, 108, 466–502. [Google Scholar] [CrossRef]

	



Omolade, A.; Ngalawa, H.; Kutu, A. Crude oil price shocks and macroeconomic performance in Africa’s oil-producing countries. Cogent Econ. Financ. 2019, 7, 1607431. [Google Scholar] [CrossRef]

	



Bala, U.; Chin, L. Asymmetric impacts of oil price on inflation: An empirical study of African OPEC member countries. Energies 2018, 11, 3017. [Google Scholar] [CrossRef]

	



Karrenbrock, J.D. The behavior of retail gasoline prices: Symmetric or not? Fed. Reserve Bank St. Louis Rev. 1991, 73, 19–29. [Google Scholar] [CrossRef]

	



Sen, A. Higher prices at Canadian gas pumps: International crude oil prices or local market concentration? An empirical investigation. Energy Econ. 2003, 25, 269–288. [Google Scholar] [CrossRef]

	



Bacon, R.W. Rockets and feathers: The asymmetric speed of adjustment of UK retail gasoline prices to cost changes. Energy Econ. 1991, 13, 211–218. [Google Scholar] [CrossRef]

	



Bocklet, J.; Baek, J. Do oil price changes have symmetric or asymmetric effects on the unemployment rate? Empirical evidence from Alaska. Energy Sources Part B Econ. Plan. Policy 2017, 12, 402–407. [Google Scholar] [CrossRef]

	



Kojima, M. Government Response to Oil Price Volatility: Experience of 49 Developing Countries; World Bank: Washington, DC, USA, 2009. [Google Scholar]

	



ANI. 2022. Available online: https://www.aninews.in/news/world/asia/russia-ukraine-war-could-derail-pakistans-economy-devalue-countrys-currency-experts.2022.20220314181026/ (accessed on 14 March 2022).

	



Ahmed, E.; Ali, S.A. Exchange rate and inflation dynamics. Pak. Dev. Rev. 1999, 38, 235–251. [Google Scholar] [CrossRef]

	



Hanif, M.N.; Iqbal, J.; Khan, I.N. Global Commodity Prices and Inflation in a Small Open Economy (WP No. 76); SBP Working Paper Series 76; State Bank of Pakistan, Research Department: Karachi, Pakistan, 2016. [Google Scholar]

	



Hyder, Z.; Shah, S. Exchange Rate Pass-through to Domestic Prices in Pakistan (No. 0510020); University Library of Munich: Munich, Germany, 2005. [Google Scholar]

	



Siddiqui, R.; Akhtar, N. The impact of changes in the exchange rate on prices: A case study of Pakistan. Pak. Dev. Rev. 1999, 38, 1059–1066. [Google Scholar] [CrossRef]

	



Usman, O.; Elsalih, O.M. Testing the effects of real exchange rate pass-through to unemployment in Brazil. Economies 2018, 6, 49. [Google Scholar] [CrossRef]

	



Shin, Y.; Yu, B.; Greenwood-Nimmo, M. Modeling asymmetric cointegration and dynamic multipliers in a nonlinear ARDL framework. In Festschrift in Honor of Peter Schmidt; Springer: New York, NY, USA, 2014; pp. 281–314. [Google Scholar]

	



Bénassy-Quéré, A.; Mignon, V.; Penot, A. China and the relationship between the oil price and the dollar. Energy Policy 2007, 35, 5795–5805. [Google Scholar] [CrossRef]

	



Usman, O.; Iorember, P.T.; Jelilov, G. Exchange rate pass-through to restaurant and hotel prices in the United States: The role of energy prices and tourism development. J. Public Aff. 2021, 21, e2214. [Google Scholar] [CrossRef]

	



Baharumshah, A.Z.; Sirag, A.; Soon, S.V. Asymmetric exchange rate pass-through in an emerging market economy: The case of Mexico. Res. Int. Bus. Financ. 2017, 41, 247–259. [Google Scholar] [CrossRef]

	



Bryan, M.F.; Cecchetti, S.G. Inflation and the distribution of price changes. Rev. Econ. Stat. 1999, 81, 188–196. [Google Scholar] [CrossRef]

	



Balcilar, M.; Usman, O.; Agbede, E.A. Revisiting the exchange rate pass-through to inflation in Africa’s two largest economies: Nigeria and South Africa. Afr. Dev. Rev. 2019, 31, 245–257. [Google Scholar] [CrossRef]

	



Delatte, A.L.; López-Villavicencio, A. Asymmetric exchange rate pass-through: Evidence from major countries. J. Macroecon. 2012, 34, 833–844. [Google Scholar] [CrossRef]

	



McCarthy, J. Pass-through of Exchange Rates and Import Prices to Domestic Inflation in Some Industrialized Economies; Technical Report; Research Department, Federal Reserve Bank of New York: New York, NY, USA, 2000. [Google Scholar]

	



Jiang, J.; Kim, D. Exchange rate pass-through to inflation in China. Econ. Model. 2013, 33, 900–912. [Google Scholar] [CrossRef]

	



Younus, R.A.; Yucel, E. Exchange Rate Pass-Through in Pakistan. Available online: https://mpra.ub.uni-muenchen.de/98955/MPRA_paper_98955.pdf.2020 (accessed on 4 March 2022).

	



Saidu, M.T.; Naseem NA, M.; Law, S.H.; Yasmin, B. Exploring the asymmetric effect of oil price on the exchange rate: Evidence from the top six African net oil importers. Energy Rep. 2021, 7, 8238–8257. [Google Scholar] [CrossRef]

	



Kwofie, C.; Ansah, R.K. A study of the effect of inflation and exchange rate on stock market returns in Ghana. Int. J. Math. Math. Sci. 2018, 2018, 7016792. [Google Scholar] [CrossRef]

	



Osabuohien, E.; Obiekwe, E.; Urhie, E.; Osabohien, R. Inflation Rate, Exchange Rate Volatility, and Exchange Rate Pass-Through Nexus the Nigerian Experience. J. Appl. Econ. Sci. 2018, 13, 574–585. [Google Scholar]

	



Odusola, A.; Akinlo, A. Output, inflation, and exchange rate in developing countries: An application to Nigeria. Dev. Econ. 2001, 39, 199–222. [Google Scholar] [CrossRef]

	



Milani, F. Expectations, learning, and the changing relationship between oil prices and the macroeconomy. Energy Econ. 2009, 31, 827–837. [Google Scholar] [CrossRef]

	



Sajid, G.M.; Muhammad, M.; Siddiqui, Z. Threshold effects of Exchange Rate Depreciation and Money Growth on Inflation Rate: Evidence from Pakistan. Artech J. Art Social Sci. 2018, 1, 1–8. [Google Scholar]

	



Fiaz, A.; Khurshid, N.; Satti, A.; Malik, M.S. Real Exchange Rate Misalignment in Pakistan: An Application of Regime Switching Model. J. Asian Financ. Econ. Bus. 2021, 8, 63–73. [Google Scholar]

	



Algaeed, A.H. Symmetric oil price shocks and government expenditure-real exchange rate nexus: ARDL and SVAR models for an oil-based economy, 1970–2018. Cogent Econ. Financ. 2020, 8, 1782076. [Google Scholar] [CrossRef]

	



Fiaz, A.; Khurshid, N. Revisiting the macroeconomic variables and economic growth nexus: A Markov regime-switching approach. Econ. J. Emerg. Mark. 2022, 14, 101–112. [Google Scholar] [CrossRef]

	



Shahzad, K.; Jaffri, A.A. An Empirical Study on Exchange Rate Pass-Through In Pakistan: A New Evidence. Pak. J. Soc. Issues 2019, X, 139–149. [Google Scholar]

	



Wimanda, R.E. Threshold effects of exchange rate depreciation and money growth on inflation: Evidence from Indonesia. J. Econ. Stud. 2014, 41, 196–215. [Google Scholar] [CrossRef]

	



Ahmed, F.; Owais, M.; Kumari, S.; Rajjani, R. Exchange rate pass-through to macroeconomic indicators using Vector Auto Regression: Empirical evidence from Pakistan. Theor. Appl. Econ. 2018, 3, 61–76. [Google Scholar]

	



Asad, I.; Ahmad, N.; Hussain, Z. Impact of real effective exchange rate on inflation in Pakistan. Asian Econ. Financ. Rev. 2012, 2, 983–990. [Google Scholar]

	



Ali, T.M.; Mahmood, M.T.; Bashir, T. Impact of interest rate, inflation and money supply on exchange rate volatility in Pakistan. World Appl. Sci. J. 2015, 33, 620–630. [Google Scholar]

	



Benigno, P.; Faia, E. Globalization, pass-through, and inflation dynamics. Int. J. Cent. Bank. 2016, 12, 263–306. [Google Scholar]

	



López-Villavicencio, A.; Mignon, V. Exchange rate pass-through in emerging countries: Do the inflation environment, ¿monetary policy regime and central bank behavior matter? J. Int. Money Financ. 2017, 79, 20–38. [Google Scholar] [CrossRef]

	



Gust, C.; Leduc, S.; Vigfusson, R. Trade integration, competition, and the decline in exchange-rate pass-through. J. Monet. Econ. 2010, 57, 309–324. [Google Scholar] [CrossRef]

	



Hesniati, H.; Koo, F.; Fernando, F.; Winardy, J.; Chuadra, W.D. The Impact of BI Rate, Exchange Rate, and Inflation on Broad Money in Indonesia. Jambura Equilib. J. 2022, 4, 2. [Google Scholar] [CrossRef]

	



Giulianotti, R.; Robertson, R. Forms of glocalization: Globalization and the migration strategies of Scottish football fans in North America. Sociology 2007, 41, 133–152. [Google Scholar] [CrossRef]

	



López-Córdova, J.E.; Meissner, C.M. The Globalization of Trade and Democracy, 1870-2000. Working Paper 11117; National Bureau Of Economic Research: Cambridge, MA, USA, 2005. [Google Scholar] [CrossRef]

	



Ghosh, S.; Bhattacharyya, I. Spread, volatility and monetary policy: Empirical evidence from the Indian overnight money market. Macroecon. Financ. Emerg. Mark. Econ. 2009, 2, 257–277. [Google Scholar] [CrossRef]

	



Mundell, R.A. Capital mobility and stabilization policy under fixed and flexible exchange rates. Can. J. Econ. Political Sci./Rev. Can. De Econ. Et Sci. Polit. 1963, 29, 475–485. [Google Scholar] [CrossRef]

	



Chen, S.S.; Chen, H.C. Oil prices and real exchange rates. Energy Econ. 2007, 29, 390–404. [Google Scholar] [CrossRef]

	



Baghesani, H.; Toledo, H. Oil prices and real exchange rates in the NAFTA region. North Am. J. Econ. Financ. 2019, 48, 253–264. [Google Scholar] [CrossRef]

	



Nikbakht, L. Oil prices and exchange rates: The case of OPEC. Bus. Intell. J. 2010, 3, 83–92. [Google Scholar]

	



Chaudhuri, K.; Daniel, B.C. Long-run equilibrium real exchange rates and oil prices. Econ. Lett. 1998, 58, 231–238. [Google Scholar] [CrossRef]

	



Amano, R.A.; Van Norden, S. Oil prices and the rise and fall of the US real exchange rate. J. Int. Money Financ. 1998, 17, 299–316. [Google Scholar] [CrossRef]

	



Hunter, L. The Contribution of Nonhomothetic Preferences to Trade. J. Int. Econ. 1991, 30, 345–358. [Google Scholar] [CrossRef]

	



Korhonen, I.; Juurikkala, T. Equilibrium exchange rates in oil-exporting countries. J. Econ. Financ. 2009, 33, 71–79. [Google Scholar] [CrossRef]

	



Nusair, S.; Khaled, K. Asian Real Exchange Rates and Real Oil Prices: A Cointegration Analysis Under Structural Breaks. Bull. Econ. Res. 2014, 67, S1–S25. [Google Scholar] [CrossRef]

	



You, K.; Sarantis, N. Structural breaks and the equilibrium real effective exchange rate of China: A NATREX approach. China Econ. Rev. 2012, 23, 1146–1163. [Google Scholar] [CrossRef]








[image: Sustainability 15 01611 g001 550] 





Figure 1. EXRPT transmission mechanism from foreign oil prices to local food prices. 
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Figure 2. CUSUM globalization. 
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Figure 3. CUSUM economic globalization. 
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Figure 4. CUSUM trade globalization. 
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Table 1. Descriptions of the variables.






Table 1. Descriptions of the variables.





	
Abbreviations

	
Explanation

	
Data Source






	
Dependent Variable




	
INF (inflation)

	
Consumer price index was used as a proxy for inflation

	
IFS




	
Independent Variables




	
LRER (real effective exchange rate)

	
The real effective exchange rate is a proxy for the exchange rate

	
SBP




	
OILP (oil prices)

	
The spot price of a barrel of crude oil

	
WDI




	
LIMP (imports)

	
Imports in billions of US dollars

	
SBP




	
LEXP (exports)

	
Export in billions of US dollars

	
SBP




	
CRATE (interest rate)

	
The policy rate is a proxy for the interest rate

	
SBP




	
INCOM (GDP/capita)

	
GDP per capita

	
WDI




	
GLOB (globalization)

	
Globalization index

	
KOF Globalization Index




	
EGLOB (economic globalization)

	
Economic globalization index

	
KOF Globalization Index




	
TGLOB (trade globalization)

	
Trade globalization index

	
KOF Globalization Index
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Table 2. Unit Root Results.






Table 2. Unit Root Results.





	Variables
	At Level
	Integration
	Decision





	INFLATION
	−3.46 **
	−9.46 ***
	I(0)



	INCOM
	−0.23(no)
	−11.39 ***
	I(1)



	LEXP
	−2.94 **
	−6.62 ***
	I(0)



	LIMP
	−1.89(no)
	−5.68 ***
	I(1)



	LRER
	−1.03(no)
	−5.62 ***
	I(1)



	LTOT
	−0.76(no)
	−8.42 ***
	I(1)



	OILP
	−1.61(no)
	−6.36 ***
	I(1)



	PORATE
	−2.14(no)
	−5.42 ***
	I(1)



	GLOB
	−1.13(no)
	−4.73 ***
	I(1)



	CRATE
	−3.08 **
	−6.58 ***
	I(0)



	EGLOB
	−2.04(no)
	−6.52 ***
	I(1)



	TGLOBA
	−1.84(no)
	−7.50 ***
	I(1)







Note: (***) Significant at the 1%; (**) Significant at the 5% and “no” means Not Significant.
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Table 3. Bound Test Results.
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Bound Test

	

	

	




	
Value

	
Signif.

	
I(0)

	
I(1)






	
11.781

	
10%

	
3.02

	
2.05




	
7.614

	
5%

	
3.33

	
2.3




	
10.904

	
2.50%

	
3.6

	
2.52




	

	
1%

	
3.93

	
2.79
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Table 4. Long-run results.






Table 4. Long-run results.





	
Variables

	
Model 1

	
Model 2

	
Model 3




	

	
Coefficient

	
Coefficient

	
Coefficient






	
LRER_POS

	
−10.56

	
−2.92

	
−62.95




	

	
(0.00)

	
(−0.88)

	
(−0.04)




	
LRER_NEG

	
−14.31

	
−54.97

	
−42.72




	

	
(−0.06)

	
(0.00)

	
(0.00)




	
OILP_POS

	
0.18

	
0.11

	
0.15




	

	
(0.00)

	
(0.00)

	
(−0.01)




	
OILP_NEG

	
0.02

	
0.20

	
0.05




	

	
(−0.48)

	
(−0.01)

	
(−0.09)




	
INCOM

	
−8.07

	
−19.10

	
−8.27




	

	
(−0.10)

	
(0.00)

	
(0.00)




	
CRATE

	
0.92

	
1.76

	
0.98




	

	
(0.00)

	
(0.00)

	
(−0.06)




	
LEXP

	
−15.22

	
−13.96

	
−15.33




	

	
(0.00)

	
(−0.01)

	
(0.01)




	
LIMP

	
11.01

	
2.74

	
11.62




	

	
(−0.03)

	
(−0.49)

	
(−0.01)




	
GLOB

	
−0.81

	
-

	
-




	

	
(−0.05)

	
-

	
-




	
EGLOB

	
-

	
−0.70

	
-




	

	
-

	
(−0.09)

	
-




	
TGLOB

	
-

	
-

	
−0.29




	

	
-

	
-

	
(−0.38)








Note: values in parentheses show the ρ values.
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Table 5. Short-run results.






Table 5. Short-run results.





	
Variables

	
Model 1

	
Model 2

	
Model 3




	

	
Coefficient

	
Coefficient

	
Coefficient






	
LRER POS (−1)

	
−131.64

	
−4.99

	
−83.96




	

	
(0.00)

	
(0.88)

	
(0.04)




	
LRER NEG (−1)

	
−17.85

	
−93.81

	
−56.99




	

	
(0.06)

	
(0.00)

	
(0.00)




	
OILP POS (−1)

	
0.22

	
0.18

	
0.21




	

	
(0.00)

	
(0.00)

	
(0.01)




	
OILP NEG (−1)

	
0.03

	
0.33

	
0.06




	

	
(0.49)

	
(0.01)

	
(0.10)




	
LRER_NEG

	
−0.28

	
−16.04

	
−7.79




	

	
(0.98)

	
(0.21)

	
(0.51)




	
LRER_NEG (−1)

	
26.16

	
55.72

	
48.58




	

	
(0.02)

	
(0.01)

	
(0.00)




	
LRER_POS

	
9.21

	
58.13

	
32.52




	

	
(0.66)

	
(0.03)

	
(0.21)




	
LRER_POS (−1)

	
104.07

	
82.08

	
87.08




	

	
(0.00)

	
(0.00)

	
(0.00)




	
LRER_POS (−2)

	
84.26

	
73.24

	
60.14




	

	
(0.00)

	
(0.01)

	
(0.00)




	
OILP_POS (−1)

	
0.01

	
−0.14

	
−0.08




	

	
(0.84)

	
(0.05)

	
(0.24)




	
OILP_POS (−1)

	
−0.08

	
82.08

	
−0.12




	

	
(0.12)

	
(0.00)

	
(0.09)




	
INCOM

	
−10.06

	
−32.6

	
−11.03




	

	
(0.11)

	
(0.01)

	
(0.00)




	
LEXP

	
−18.98

	
−23.82

	
−20.45




	

	
(0.00)

	
(0.01)

	
(0.01)




	
LIMP

	
13.73

	
4.67

	
15.5




	

	
(0.02)

	
(0.48)

	
(0.01)




	
CRATE

	
1.15

	
3.00

	
1.31




	

	
(0.00)

	
(0.00)

	
(0.07)




	
GLOB

	
−1.01

	
-

	
-




	
EGLOB

	
-

	
−1.19

	
-




	

	

	
(0.11)

	




	
TGLOB

	

	
-

	
−0.39




	

	

	

	
(0.38)




	
ECM

	
−0.92

	
−0.87

	
−0.92




	

	
(0.00)

	
(0.00)

	
(0.00)








Note: values in parentheses in the model columns show the ρ values.
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Table 6. Granger causality results.






Table 6. Granger causality results.





	Null Hypothesis
	F-Statistic
	Prob.





	INCOM does not Granger cause INFLATION
	3.16018
	0.0529



	INCOM does not Granger cause LIMP
	11.4462
	0.0001



	LRER_NEG does not Granger cause INCOM
	2.53454
	0.0914



	OILP does not Granger cause INCOM
	2.44136
	0.099



	INCOM does not Granger cause EGLOB
	7.39790
	0.0017



	LRER_POS does not Granger cause LEXP
	3.45912
	0.0407



	LIMP does not Granger cause LRER_POS
	2.51930
	0.0926



	LRER_NEG does not Granger cause LIMP
	2.51974
	0.0926



	CRATE does not Granger cause LIMP
	5.10313
	0.0103



	LIMP does not Granger cause CRATE
	4.87031
	0.0124



	LRER_POS does not Granger cause LRER_NEG
	3.07807
	0.0566



	OILP does not Granger cause LRER_POS
	4.64383
	0.0151



	OILP does not Granger cause CRATE
	3.08965
	0.0558



	CRATE does not Granger cause EGLOB
	4.14228
	0.0226
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Table 7. Diagnostic tests.






Table 7. Diagnostic tests.





	Items
	Test Applied
	Value
	Prob.





	Serial correlation
	Breusch–Godfrey LM test (F-stat)
	3.089
	0.154



	Heteroskedasticity
	White’s test (F-stat)
	1.598
	0.517



	Normality
	Histogram test (Jarque–Bera)
	0.942
	0.624
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