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This paper examines how international oil and gas price fluctuations affect India’s 
imports of crude oil, refined oil, and LPG. We show that aggregate import demand 
responses can mask significant country-level differences in price elasticity. Our findings 
highlight the importance of country-specific analysis for understanding energy trade 
dynamics and offer new insights for policymakers in India and other oil-importing 
nations managing market volatility. 

I. Introduction   

In this paper, we examine how fluctuations in interna
tional oil and gas prices influence the import demand for 
crude oil, refined oil, and liquefied petroleum gas (LPG) in 
India. Our hypothesis is that the price elasticity of import 
demand is heterogeneous, varying not only by product cat
egory but also by trading partner. This relationship is mo
tivated by recent changes in India’s energy import struc
ture, which reflect both shifting geopolitical alliances and 
evolving technical requirements (Athukorala & Khan, 2015; 
Kobek et al., 2015; Kulakhmetov, 2024). 

Understanding this heterogeneity is important because 
India is one of the world’s largest importers of energy. 
Volatility in global oil and gas prices can have direct im
pacts on energy security, trade balances, and macroeco
nomic stability. Traditionally, India relied heavily on sup
pliers from the Middle East, such as Saudi Arabia, Iraq, and 
Qatar (Standing Committee on Petroleum and Natural Gas, 
2023–2024). However, recent years have seen diversifica
tion in the import mix, with increased imports from Rus
sia and North America. These changes raise critical ques
tions about how responsive India’s import volumes are to 
changes in global prices, and whether existing relationships 
shaped by long-term contracts, refinery configurations, and 
geopolitical considerations alter this responsiveness. 

The literature suggests that refined products and LPG 
may exhibit higher price elasticity, reflecting market flexi
bility and the ability of importers to adjust sourcing in re
sponse to price differentials (Pal & Mitra, 2015; Peersman 
& Van Robays, 2011; Rogers, 2015). In contrast, the de

mand for crude oil imports is often more inelastic, con
strained by technical specifications of domestic refineries, 
the prevalence of long-term supply agreements, and strate
gic considerations (Caldara et al., 2016; Tordo et al., 2011; 
Wolf, 2009). As India continues to diversify its sources of 
energy, the degree of substitutability among suppliers is 
determined by a complex mix of price and non-price fac
tors. 

To address these questions, we employ monthly trade 
data from January 2006 to December 2023, covering im
ports from approximately 40 major exporting nations. Our 
empirical strategy combines an autoregressive distributed 
lag (ARDL) model and Seemingly Unrelated Regression 
(SUR) models, allowing us to estimate both aggregate and 
country-specific price elasticities for crude oil, refined 
products, and LPG. We find that while aggregate models 
suggest limited overall price responsiveness, disaggregated 
analysis uncovers substantial heterogeneity across trading 
partners and product categories. These findings remain ro
bust across model specifications and after accounting for 
possible endogeneity and unobserved heterogeneity. 

These results make two key contributions to the litera
ture. First, we demonstrate that aggregate analysis can ob
scure important country-specific variation, underlining the 
value of a disaggregated approach to studying energy im
port demand. Second, our findings emphasize the role of 
institutional, technical, and strategic factors in shaping In
dia’s response to price shocks, offering actionable insights 
for policymakers managing energy security in an increas
ingly volatile global market. 
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The structure of this study is organized as follows. Sec
tion II outlines the data and methodology employed to ex
amine the price elasticity of India’s imports across crude 
oil, refined products, and LPG. Section III describes the es
timation methods used to address both short-run and long-
run relationships and to account for cross-country hetero
geneity. Section IV presents empirical results, offering a 
detailed analysis of how variations in price influence import 
volumes from key trading partners. Finally, Section V con
cludes the study, summarizing the main findings and dis
cussing their broader implications for policy and future re
search. 

II. Data and Methodology     

A. Data   

This study uses a panel dataset containing monthly im
port quantities, Asian market average monthly oil and gas 
prices, and the average monthly oil production levels of ex
porting countries. Imports are classified as crude oil (un
processed), refined products (such as gasoline and jet fuel), 
and LPG (including butane and propane). Data on imports 
and prices are drawn from the ITC Trade Map and various 
national public databases, while monthly production fig
ures are sourced from the U.S. Energy Information Admin
istration. The sample covers the period from January 2006 
to December 2023, encompasses over 98 percent of India’s 
crude oil imports, and includes approximately 40 major ex
porting countries. 

B. Empirical model    

The following import demand equation is used to esti
mate short-run and long-run price elasticities: 

where  is the exporting country to India, 
 is the time unit in months and,  is im

port quantity,  is the export price of the product to Asian 
market from country ,  is the monthly average oil output 
of the exporting country ,  is exporting country specific 
effects,  is the time effect, and  is the disturbance term. 

In analyzing the panel dataset spanning January 2006 to 
December 2023 using Equation (1), we anticipate several 
potential issues that could affect the robustness of the re
sults. First, the potential presence of non-stationary data 
is a significant concern, as it may lead to spurious findings 
(Baltagi, 2005). Second, serial correlation in the error terms 
could bias our estimates. 

Third, cross-sectional dependence may arise due to 
shared global shocks or interdependencies among coun
tries. Fourth, heteroscedasticity is a common challenge in 
unbalanced panel datasets, where the variance of errors 
may differ across time or countries. To address these issues 
and ensure robust results, we proceed with an autoregres
sive distributed lag (ARDL) model specification to uncover 
both long-run and short-run relationships: 

The error corrected form for the above equation is: 

In Equation (3), the coefficients represented by  and  rep
resent the short-run and long-run elasticities, respectively. 
The parameter  signifies the speed of adjustment toward 
the long-run equilibrium. If the estimate of  is negative 
and statistically significant, it indicates a long-term rela
tionship between the variables, suggesting that the vari
ables are co-integrated, meaning they tend to move to
gether in the long-run. 

The estimation process starts with Dynamic Fixed Effect 
(DFE) as they consider the long-run dynamic adjustment 
process and the heterogeneity in the model. While GMM 
and 3SLS estimation methods were initially considered, we 
recognize their limited relevance within the ARDL frame
work and focus on approaches better suited for dynamic 
long-run and short-run estimation. With emphasis on hav
ing consistent and efficient estimates in the long-run, the 
ARDL model ensures an efficient and consistent parameter 
estimates irrespective of possible endogeneity due to the 
presence of lags of dependent and independent variables. 
For cross-sectional insights, we employ Seemingly Unre
lated Regression (SUR) to explore error correlations across 
countries (Srivastava & Giles, 1987). 

III. Empirical Results    

The results from Equation (3), estimated using the DFE 
approach and presented in Table 1, indicate that the long-
run adjustment coefficients are highly significant at the 
one-percent level. This confirms the existence of a long-
run co-integrating relationship between import volumes 
and price changes across all three categories of petroleum 
products. These findings align with those of Caldara et al. 
(2016), who emphasized the critical role of long-term con
tracts and supply-demand dynamics in shaping oil price 
elasticities, particularly for crude oil imports. 

The relatively low long-run price elasticity for crude oil 
(-0.4535) highlights India’s dependence on refinery con
figurations and long-term supply agreements, mirroring 
global trends identified by Kilian (2020). Kilian observed 
that crude oil supply is typically inelastic due to production 
constraints and contractual obligations. 

In contrast, refined petroleum products show a higher 
long-run price elasticity (-1.1947), demonstrating a greater 
sensitivity to price fluctuations. This observation is consis
tent with Paital et al. (2019), who attribute this responsive
ness to expanding refinery capacities and cost-optimiza
tion efforts in emerging economies like India. The findings 
suggest that India’s strategic adjustment of refined product 
imports in response to cost advantages reflects broader 
global trends, in which refining capacity is a key determi
nant of international trade flows. 

For LPG, the notably low long-run price elasticity 
(0.3570) underscores its status as an essential commodity 
with limited storage options. This result is consistent with 
Ziramba (2010), who found similar patterns for essential 
energy products in other developing countries. Short-run 
elasticities for all product groups are smaller, indicating 
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Table 1. Estimation from DFE model     

Crude Oil Refined Oil Gases 

Error correction term 
-0.5095*** 

(0.0246) 
-0.6277*** 

(0.0271) 
-0.6256*** 

(0.0291) 

Long-run coefficients 

Price 
-0.4535*** 

(0.0390) 
-1.1947*** 

(0.1324) 
0.3570* 
(0.1910) 

Production 
0.6128*** 
(0.1423) 

0.9262*** 
(0.2131) 

0.9175*** 
(0.2410) 

Short-run coefficients 

Price 
-0.1292*** 

(0.0365) 
-0.7202*** 

(0.1339) 
-0.6513*** 

(0.1025) 

Production 
0.3498*** 
(0.0219) 

0.4504*** 
(0.1221) 

0.2179*** 
(0.0795) 

Number of Observations 5714 3315 2147 

Number of Countries 47 32 28 

SSE (full form) 8144.1 6560.2 1956.5 

MSE (full form) 1.4371 1.9982 0.9233 

Breusch-Pagan Test (p-values) 0.3776 0.3142 0.4789 

Notes: Standard errors are reported in parenthesis.***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Estimates for the time trend and constants 
are not reported. 

Table 2. Long-run price elasticity for middle eastern oil and gas exporting countries            

Long-run price coefficients Crude Oil Refined Oil Gases 

Saudi Arabia -1.0373*** 
(0.0222) 

-1.6070*** 
(0.6111) 

-0.0179 
(0.2255) 

United Arab Emirates -1.0174*** 
(0.0373) 

-0.5728** 
(0.2268) 

0.4442 
(0.6475) 

Oman -0.7491*** 
(0.0630) 

0.0886 
(0.5415) 

-0.3602 
(0.3794) 

Kuwait -0.8659*** 
(0.0662) 

-0.0501 
(0.9005) 

0.8662** 
(0.3425) 

Bahrain 1.1460*** 
(0.0439) 

0.4767 
(0.6999) 

1.8924*** 
(0.0526) 

Iraq -0.9473*** 
(0.0525) 

-2.5381*** 
(0.4380) 

-0.3423 
(0.2538) 

Note: Standard errors are reported in parenthesis.***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

that immediate adjustments to price changes are limited. 
This is further supported by Caldara et al. (2016), who 
noted that short-term supply and demand rigidities often 
impede prompt responses to price volatility. 

The results from the Seemingly Unrelated Regression 
(SUR) model, shown in Table 2, further highlight supplier-
specific relationships. For instance, the long-run elastici
ties for crude oil imports from Saudi Arabia (–1.0373) and 
the United Arab Emirates (–1.0174) underscore the strate
gic significance of these partnerships. As Kilian (2020) 
points out, such relationships often result in near-unit 
elasticities due to negotiated pricing arrangements. In con
trast, the elasticity for LPG imports from Bahrain (1.8924) 
reflects India’s diversification strategy, aligning with global 
efforts to strengthen energy security through flexible, 
multi-sourced imports. 

IV. Conclusion   

This study analyzes how global oil and gas price fluctua
tions affect India’s import demand for crude oil, refined pe
troleum products, and LPG. The results reveal that refined 
products are the most sensitive to price changes, while 
crude oil imports are only moderately responsive—largely 
due to long-term contracts and specific refinery require
ments. In contrast, LPG imports display minimal price elas
ticity, reflecting their essential nature and limited substi
tutability. 

These findings underline the importance of considering 
both price and non-price factors—such as technological 
constraints and strategic partnerships—when evaluating 
India’s energy import patterns. Overall, the study adds to 
the literature by demonstrating considerable variation in 
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price responsiveness across different petroleum products 
and supplier relationships. 

However, this study is not without limitations; it primar
ily focuses on price elasticities without delving into broader 
economic factors or potential shifts in energy policy. Future 
research should explore these dimensions, including the 
impact of renewable energy adoption and changing geopo
litical landscapes on India’s petroleum import strategies. 
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