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Abstract 

This paper updates estimates of fossil fuel subsidies, defined as fuel consumption times the 
gap between existing and efficient prices (i.e., prices warranted by supply costs, environmental 
costs, and revenue considerations), for 191 countries. Globally, subsidies remained large at 
$4.7 trillion (6.3 percent of global GDP) in 2015 and are projected at $5.2 trillion (6.5 percent 
of GDP) in 2017. The largest subsidizers in 2015 were China ($1.4 trillion), United States 
($649  billion), Russia ($551 billion), European Union ($289 billion), and India ($209 billion). 
About three quarters of global subsidies are due to domestic factors—energy pricing reform 
thus remains largely in countries’ own national interest—while coal and petroleum together 
account for 85 percent of global subsidies. Efficient fossil fuel pricing in 2015 would have 
lowered global carbon emissions by 28 percent and fossil fuel air pollution deaths by 
46 percent, and increased government revenue by 3.8 percent of GDP. 
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I.   INTRODUCTION 

There is now unprecedented worldwide interest in the reform of fossil fuel pricing, reflecting 
several underlying factors.1 First, reducing carbon dioxide (CO2) emissions from fossil fuels is 
central to greenhouse gas (GHG) mitigation commitments submitted by 190 countries for the 
2015 Paris Agreement. Second, many countries are concerned about dangerously high local air 
pollution concentrations that frequently exceed (often dramatically so) World Health 
Organization (WHO) guidelines, and much of this pollution comes from fossil fuel combustion. 
Third, in the aftermath of the financial crisis, many countries face growing fiscal pressures from 
rising debt levels, which are likely to be reinforced over the medium to longer term by spending 
pressures from ageing populations (especially in advanced economies) and financing needs for 
the Sustainable Development Goals (especially in developing economies). Increasing fossil fuel 
prices is administratively straightforward and could play the central role in addressing all three 
concerns. 

Information on the gap between existing and efficient levels of fossil fuel prices is a key 
ingredient of an informed debate on the need for, and benefits of, fuel pricing reform. It provides 
a basis for understanding the environmental, fiscal, and economic welfare impacts of moving to 
more efficient pricing, the likely social and political challenges, and a benchmark against which 
alternative policies (e.g., less ambitious fuel pricing or the use of non-pricing instruments) can be 
evaluated. This helps policymakers understand trade-offs, prioritize reforms, understand 
differences across countries, and communicate the case for reform. 

This paper provides an updated assessment of global and regional energy subsidies2 based on 
comprehensive country-level estimates for 191 countries. Coady and others (2015) projected 
global energy subsidies for 2015 at a striking $5.3 trillion, or 6.5 percent of global GDP, with 
under-charging for domestic air pollution accounting for about half of the total subsidy and 
global warming about a quarter.3 Updating these estimates is important for various reasons. For 
one thing, the policy landscape is continuously changing as some countries move to more 
liberalized energy prices, some introduce or scale up carbon taxes and emissions trading systems 
(ETSs), some adjust pre-existing energy tax systems, and some take additional measures (e.g., 
through air emission regulations) to reduce local environmental impacts.4 For another, the 
impacts of domestic energy price reforms are constantly changing with changes in fuel 
consumption, international energy prices, numbers of people exposed to air pollution, road 
safety, people’s valuation of environmental risks, and so on. In addition, new and often higher 
                                                 
1 Appendix 1 provides statistical background on these factors for selected countries. 
2 Henceforth, we use the terms fossil fuel pricing/subsidies and energy pricing/subsidies interchangeably. 
3 Coady and others (2015) estimated global energy subsidies using estimates of efficient taxes for fossil fuel 
products based on a methodology developed by Parry and others (2014), while also accounting for the additional 
taxation needed to contribute to revenue raising objectives using consumption taxation. This provided a basis for 
estimating the gap between existing fossil fuel consumer prices and efficient prices reflecting supply costs and 
efficient taxes for a range of energy products. Both analyses also provided practical online spreadsheet tools 
readily enabling cross-country comparisons and sensitivity analysis; see 
https://www.imf.org/external/np/fad/subsidies/ and https://www.imf.org/external/np/fad/environ/. 
4 Appendix 2 highlights some recent energy and carbon pricing developments. 
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quality data are constantly becoming available (e.g., on components of environmental costs or 
fuel-price responsiveness) and methodologies for using these data may evolve. The new 
estimates presented in this paper are based on a comprehensive updating of a diverse range of 
international databases on fuel consumption, prices, air pollution emission rates, health 
indicators, road statistics, and environmental valuations, in addition to refined methodologies. 

The main findings of the paper can be summarized as follows:5 

 Underpricing of fossil fuels remains pervasive and substantial. For example, country-level 
coal prices were typically well below half of their fully efficient levels in 2015. 
Undercharging for road fuels is also pervasive with prices frequently falling short of their 
efficient levels by over 20 percent. 

 At the global level, energy subsidies are estimated at $4.7 trillion6 (6.3 percent of world 
GDP) in 2015 and $5.2 trillion (6.5 percent of GDP) in 2017. At the aggregate level, the 
moderately smaller global figure for 2015 compared to previous estimates is mainly due 
to lower externality estimates (e.g., lower air pollution emission rates in China) and lower 
(than previously projected) fuel consumption, reflecting mostly updated data and 
regulatory policy changes. At the product and country level, there are numerous other, 
often offsetting, factors significantly changing energy subsidy estimates. The impact of 
recent energy (and carbon) pricing reform at the global level is limited.  

 In absolute terms, China was still, by far, the largest subsidizer in 2015 (at $1.4 trillion), 
followed by the United States ($649 billion), Russia ($551 billion), European Union 
($289 billion), and India ($209 billion). By region, Emerging/Developing Asia accounts for 
nearly 40 percent of global energy subsidies, followed by Advanced Economies 
(27 percent), Commonwealth of Independent States (15 percent), Middle East, North 
Africa, Afghanistan, and Pakistan (9 percent), Latin America/Caribbean (5 percent), 
Emerging/Developing Europe (3 percent), and Sub-Sahara Africa (2 percent). 

 By component, underpricing for local air pollution is still the largest source (48 percent in 
2015), while that for global warming is similar to earlier estimates (24 percent), followed 
by broader environmental costs of road fuels (15 percent), undercharging for general 
consumption taxes (7 percent) and for supply costs (7 percent). Energy pricing reform 
therefore remains largely in countries own interest, given that about three quarters of the 
benefits are local. 

 By fuel, coal remains the largest source of subsidies (44 percent), followed by petroleum 
(41 percent), natural gas (10 percent), and electricity output (4 percent). 

 If fuel prices had been set at fully efficient levels in 2015, estimated global CO2 emissions 
would have been 28 percent lower, fossil fuel air pollution deaths 46 percent lower, tax 

                                                 
5 The focus on 2015 when reporting on the composition of subsidies reflects the more complete data available 
for that year. 
6 All monetary figures below are expressed in nominal terms. 
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revenues higher by 3.8 percent of global GDP, and net economic benefits (environmental 
benefits less economic costs) would have amounted to 1.7 percent of global GDP. 

The rest of paper is organized as follows. Section 2 recaps the definition of corrective fuel taxes 
and energy subsidies and discusses procedures for updating their estimates with a particular 
focus on local air pollution given its importance for the results. Section 3 distills some of the 
quantitative results—the complete set of results for 191 countries is provided in the online 
spreadsheet—and reconciles results with earlier estimates. Reflecting the uncertainty associated 
with the estimates, it also presents sensitivity analyses with respect to key parameter 
assumptions. Section 4 offers concluding remarks. 

II.   METHODOLOGY 

A.   Conceptual Issues: A Quick Recap 

Components of Efficient Fuel Prices 

Economically efficient fossil fuel prices have three basic components.  

First, and most straightforward, is the economic (or opportunity) cost of supplying fuel to 
consumers. For products traded across regions, such as gasoline and diesel, this can be 
measured by the international reference price as reflected in the cost faced by importers or the 
revenue foregone by domestically consuming rather than exporting the product. For non-traded 
energy, such as electricity, the supply cost is the domestic production cost or ‘cost-recovery’ 
price, with fuel inputs evaluated at international reference prices. 

Second, there are the environmental costs associated with fossil fuel consumption, the most 
quantitatively important of which includes local air pollution mortality, broader costs associated 
with the use of fuels in road vehicles, and global warming.7 The valuation of environmental costs 
is, however, much more contentious than for supply costs.  

For one thing, environmental costs are measured with considerable uncertainty—most obviously 
global climate change, but another example is local air pollution, where there are several 
sequential linkages between the burning of a fuel and changes in the mortality rates for exposed 
populations (see below), all of which involve plenty of data uncertainties. In addition, there are 
differing views on how to value the associated health risks. Nonetheless, environmental costs are 
just as real as supply costs, and undercharging for an unbiased (albeit uncertain) estimate of 
them is tantamount to undercharging for the true social costs of consumption. Moreover, the 
estimates presented here should be viewed as indicative—the implications of alternative views 
on underlying parameters should be largely transparent from the discussion and the spreadsheet 
tools available online. 

                                                 
7 Other externalities associated with fossil fuel production and consumption are not considered because they are 
not well defined (e.g., energy security), a country-level database to quantify them is not available (e.g., methane 
and CO2 from petroleum and natural gas field operations), or their damages are relatively small. On the last 
point, combined estimates of morbidity, impaired visibility, crop damage, and building corrosion for local air 
pollution tend to be moderate relative to mortality impacts (e.g., NRC 2009, Ch. 2). 


