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Overview

The world’s largest oil supplier, the Organization of Petroleum Exporting Countries (OPEC), is quickly
becoming a major consumer of its own product. During the past few decades, domestic oil consumption in
OPEC member countries has increased to one quarter of its total production, rivaling international demand from
other important oil consumers including United States, China and Europe (Gately et al., 2013). One of the main
structural forces underlying the surge in oil demand is OPEC’s rapidly growing population. Thanks to the
improvements in life expectancy and the relatively slow decline of fertility, total population in OPEC countries
have been growing at 2.33% per annum between 1970 and 2014, and increasingly concentrated in the working
ages (between 15 and 64). Since growing domestic demand undermines OPEC’s ability to profit from exports to
the international market, and may also lead to greater price volatility, it is crucial to understand the effects of the
changing demographics on oil demand within these countries, so that policymakers and other stakeholders can
make informed decision. To achieve this goal, this research investigates the demand of two oil products, gasoline
and distillate oil (diesel and fuel oil), and using panel data from nine OPEC member countries: Algeria, Iran,
Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, United Arab Emirates and Venezuela. Two main demographic
factors, i.e. size and age structure of the population, along with income and price subsidies are accounted for as
main determinants of oil demand.

Data & Methods

Panel data are collected and compiled for the nine OPEC countries for the period 1995-2014. The size of total
population and the share of working age cohort are the two demographic variables employed to respectively
reflect the extensive and intensive aspects of oil consumption by the population. Income is represented by real
GDP per capita. These data are primarily from World Bank, with missing information being furnished with data
from UN and IMF. Aggregate consumptions of gasoline and diesel oil are reported by The World Energy
Balance (IEA, 2016). Prices of the two oil products are compiled from GIZ international fuel prices database and
data provided in Coady et al. (2010), with missing values supplemented by data from various issues of OPEC
Annual Statistical Bulletin.

Several panel unit root tests, including those developed by Pesaran (2007), Im et al. (2003), Breitung (2000),
Hadri (2000), and Maddala and Wu (1999) are employed to account for the nonstationarity of the data. The
Pedroni panel cointegration test (Pedroni, 2004) and Fully Modified OLS approach are then applied to check for
cointegration and estimate long run elasticities, respectively.

Results

Gasoline is mostly used for transportation in the residential sector, whereas diesel oil is more used in the
industrial and commercial sectors, primarily for large vehicles and heavy machinery, and power generation. The
results are quite consistent with intuition based on the distinctions of the two fuel types. Population size is
significant in both cases. The same finding is also true for share of 15-64 age group in total population with
larger elasticities. The significant and positive effect of population and the age group on gasoline and distillate
oil consumption is theoretically consistent with STIRPAT framework and empirically is in line with prior
studies.

The long-run impact of diesel price on its consumption was found negative and significant while price of
gasoline does not provide explanatory power in explaining gasoline consumption. Possible explanation for these
findings is that although both diesel and gasoline prices are considerably cheap in the selected countries, diesel is
mainly used by industry and other business sectors and they respond to price changes accordingly because of
their profit margin. However, it is not the case for gasoline as it is mainly used for transportation in the
residential sector. This probably suggests that even though both residential and business sectors rely on cheap
energy supply, businesses are more responsive to the incurred costs and quicker to adjust consumption in the
face of price changes.



Conclusions

This research investigates the impacts of demographic change (as represented by population growth and age
structure change), income and price subsidy on the consumption of gasoline and distillate oil products in nine
OPEC member countries. The results suggest that total population and working age structure are important for
both products. Since the rapid population growth and young age structure are projected to persist in the near
future, oil consumption may continue to grow at a fast pace in the coming decades, despite increasing efforts in
OPEC countries to curb domestic consumption through policy reform such as subsidy reduction. The policy
implications of this research is that as a main driver of oil consumption, demographic change should deserve
more attention.
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