
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary 
 
The UK's self-sufficiency in fossil fuels shields public finances from the negative 
effects of higher oil prices on general economic activity. Changes in the international 
price of oil affect government revenues from the corporate and household sectors. 
Taxes on oil production are estimated to increase by around 0.1% of GDP for every 
$10 increase in the oil price. The increase in tax revenue on profits from oil 
production is partly mitigated by the fall in profits of the oil-consuming industries. 
Nevertheless, even if the non-oil corporate sector were to absorb the entire increase 
in production costs through a reduction in profit margins, the net impact on corporate 
taxation would remain non-negligible, at 0.05% of GDP. On the demand side, we 
estimate a weaker effect of changes in oil prices on taxation revenues in the UK, as 
the reduction in fuel duty revenues following an increase in the crude oil price would 
offset higher revenues from VAT. The estimates on the budgetary impact of 
changes in oil prices underline the role of taxation regimes on oil production and 
energy demand, as well as the effect of changes in oil prices on the distribution of 
profits across industrial sectors and on the composition of household spending. 
 

 
 
Tax bonanza with higher oil prices? 
 
Over the past 18 months, the international price of crude oil has been subject to 
unprecedented volatility. The Brent price of oil fell to $35 at end-2008 from $140 at 
the beginning of July 2008, before rising back to around $70 in September 2009. 
The United Kingdom's status as the largest oil producer in the EU suggests the 
country's public finances could be exposed to asymmetric shocks from oil price 
changes. In the UK, past large oil price increases have often been associated with a 
tax bonanza for the Exchequer, sometimes triggering calls for compensatory cuts in 
other taxes.  
 
Higher oil prices boost profits from oil production, thereby raising corporate tax 
revenue. At the same time, revenue from value added taxation (VAT) on fuel sales 
also increases in response to higher crude oil prices. But a number of offsets could 
limit the overall impact on public finances. Higher energy and fuel costs depress 
profit margins for the non-oil producing segment of the economy, while the 
downward demand for fuel reduces intakes from fuel sales. Similarly, higher 
expenditure on domestic fuel and power, which is subject to a reduced VAT rate of 
5%, could crowd out expenditure on other goods and services that are subject to the 
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standard VAT rate, thereby exerting downward pressure on VAT receipts. This 
Country Focus examines the impact of changes in oil prices on public finances.  
 
 
 
Top-down approach  
 
One approach to assess the indirect impact of changes in oil prices on public 
finances that is consistent with the European Commission's method of estimating 
the cyclically-adjusted budget balance (CAB) involves identifying the effect of 
changes in oil prices on GDP and, subsequently, measuring the impact on public 
finances using the budgetary sensitivity parameters that are presently used for 
calculating the CAB. Barrell and Kirby (2008), using NIESR's global econometric 
model, find that a temporary two-year $20 increase in oil prices would, assuming a 
policy reaction that stabilises the price level, reduce UK GDP by 0.06% after one 
year and by 0.14% after two years. The increase in inflation reduces real household 
income and in the NiGEM simulation leads to a policy response in the form of higher 
interest rates. With UK exports depending overwhelmingly on demand in oil-
consuming countries, the increase in the price of oil also cuts UK exports1.  
 
In Table 1, the budgetary sensitivity parameters, representing the change in the 
budget balance-to-GDP ratio associated with a unit change in the output gap, are 
used to estimate the impact of oil-induced changes in GDP on public finances. The 
results imply that significant variations in oil prices, such as those experienced since 
the second half of 2007, have non-negligible effects on public finances. A doubling 
in the international price of oil from an average annual price of $70 to $140 would 
increase the UK budget deficit by 0.2% of GDP, around half the increase in the euro 
area, reflecting a smaller fall in output as a result of the UK being almost self-
sufficient in fossil fuel.   
 
Table 1: "Top-down" approach to estimating the budgetary impact of oil prices  

UK DE FR IT ES Euro area 
Output effect of a temporary two-year $10 
increase in oil prices (% difference from 

year t -0.03 -0.07 -0.05 -0.01 -0.04 -0.04
year t+1 -0.07 -0.15 -0.10 -0.10 -0.13 -0.11

Sensitivity of budget balance (% of GDP) to 
one unit change in output gap2 0.42 0.51 0.49 0.50 0.43 0.48

Effect on budget balance (% of GDP)3: 
fall in oil price from $70 to $35

year t 0.02 0.06 0.04 0.01 0.03 0.03
year t+1 0.05 0.13 0.09 0.09 0.10 0.09

increase in oil price from $70 to $140
year t -0.04 -0.12 -0.09 -0.02 -0.06 -0.07

year t+1 -0.10 -0.27 -0.17 -0.18 -0.20 -0.18
SOURCE: 1 Barrell and Kirby (2008), National Institute for Economic and Social Research; 2 Girouard and Andre (2005), OECD;                  
3 Own calculations.   
 
 
Corporate tax on oil and natural gas production  
 
The United Kingdom is the European Union's major oil producer, accounting for 
around two-thirds of total EU production. Compared to the other EU Member States, 
the UK has the highest share of oil production in GDP after Denmark; the latter 
being the only net oil-producing country in the EU. This notwithstanding, oil 
production in the UK has been on a steep downward trend, with production volumes 
between 2000 and 2008 falling at an annual average of 6.9%. In 2005 the UK 
became a net importer of crude oil for the first time in decades, while in 2008 crude 
oil consumption net of oil production UK was equivalent to 0.2% of GDP. 
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Chart 1. Oil production and consumption in
 selected countries, 2008 

Chart 2. Revenues on oil and gas production
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Companies which earn profits from extracting UK oil and natural gas, almost entirely 
from the North Sea, are liable to three forms of taxation. First, like all major 
companies in the UK, oil and gas extraction firms are liable to the main corporate tax 
rate on profits, which as from April 2008 stood at 28%. Second, profits from oil and 
gas extraction and from rights on such resources are subject to a supplementary 
charge of 20%. Third, gross profits2 on extraction from oil fields approved before 
March 1993 are subject to a petroleum revenue tax (PRT) at a rate of 50%. This 
PRT liability is allowed as a deduction against profits subject to the main corporate 
tax rate and the supplementary charge. North Sea companies, most of which have 
calendar year accounting periods, pay their corporate tax liability through three 
instalment payments, with the final payment typically being made in January after 
the end of the accounting period. Given the instalment payments system, and with 
corporation tax receipts (including the supplementary charge) and the petroleum 
revenue tax being recorded in government accounts on a cash basis, government 
tax revenues during financial-year t/t+13 predominantly reflect profits made by North 
Sea companies during the calendar-year t4. In turn, the level of North Sea profits 
depends on production levels, the international price of crude oil, the sterling 
exchange rate with respect to the US dollar, and operating and capital costs.  
 
Over the past ten years, taxation on oil and gas extraction ranged from 0.2% of GDP 
in financial year 1999/00 to 0.9% in 2008/09, with revenues fluctuating by an annual 
average of ±0.2% of GDP.  As Chart 3 shows, according to our calculations the 
increase in the international price of crude oil between 2000 and 2008 has 
contributed to a cumulative increase in oil and gas tax revenues by ¾% of GDP 
since the beginning of the present decade, primarily reflecting the steep increase in 
the annual average price of crude oil in 2005, 2006, and 20085. By contrast, the 
steady drop in oil production, especially since 2003, is estimated to have reduced 
government revenue by ¼% of GDP.  
 
The appreciation of sterling against the dollar during the fourth quarter of 2003, the 
first quarter of 2004, and in 2007 contributed to a fall in oil tax revenues in 2007/08 
by 0.15% of GDP. The sharp fall in the value of sterling in the second half of 2008, 
however, boosted oil tax revenues in 2008/09 by close to 0.1% of GDP compared to 
the preceding year. A residual component captures changes in the taxation regime 
and in North Sea companies' operating and capital costs. The profile for this residual 
component appears consistent with indices on oil production costs showing modest 
cost increases in the early years of the present decade, followed by a sharp 
acceleration in oil production and capital replacement costs in 2006 and 20076.  
 
The sensitivity of taxation revenues from oil and gas producers to changes in crude 
oil prices is shown in Chart 4. Given the exchange rate, production levels and oil 
production costs, an average annual price of crude oil of $35 in 2008, compared 
with an actual average annual price of $97, would have reduced government 
revenue from oil production in 2008/09 by 0.6% of GDP. On the other hand, an 
average annual oil price of $140 would have increased oil production revenues by 
0.3% of GDP. Government revenues accruing in the counterfactual oil price 
scenarios imply that for every $10 increase in the oil price, revenue from taxes on oil 
and gas production increase by around £1¼ billion, or 0.1% of GDP7. Looking 
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forward, the trend in the price of crude oil in the first half of 2009 suggests that tax 
revenues from oil and gas production in 2009/10 will exceed official projections. If 
the average price of oil in the last five months of 2009 is close to its level in August 
2009, the average annual price for 2009 would reach $62, up from $47 assumed in 
the 2009 Budget. The higher price of oil, coupled with the assumption of in 2009 a 
5% drop in oil production and an 8% fall in operating and capital costs8, imply a 
forecast of revenue from oil and gas production in 2009/10 of 0.65% GDP, 0.15 
percentage points higher than foreseen in the 2009 Budget.  
 

Chart 3. Components of cumulative change in oil 
tax revenues since FY 2000/01  

Chart 4. Sensitivity analysis for taxation on oil 
production and updated Commission services' 

forecast for 2009/10   
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Given the exhaustibility of oil reserves, the intergenerational equity considerations 
embedded in the UK's fiscal framework suggest that part of the oil wealth should be 
allocated across generations through saving part of the current oil receipts for future 
years when reserves are depleted. With oil revenues averaging around 1% of GDP 
per annum and with reserves expected to be depleted by 20209, intergenerational 
equity would be better achieved through a current budget in surplus by ½% of GDP 
over the business cycle.  
 
With the UK being almost self-sufficient in fossil fuels, an increase in the profits of oil 
companies feeds through into an almost equivalent increase in the production costs 
of domestic oil-consuming industries, especially manufacturing and electricity 
generation which in 2006 consumed around four-fifths of the combined value of UK 
extraction and net imports of mineral oil10. The actual drop in non-oil corporate 
profits would depend on the ability of those firms to pass on higher production costs 
to their customers. If the non-oil corporate sector were to absorb the entire increase 
in production costs through a reduction in profit margins (full-cost absorption 
scenario), the net impact of higher oil prices on total corporate tax revenue would be 
around half the impact on revenue from taxation on oil production profits. In this full-
cost absorption scenario, the increase in government revenue following higher oil 
prices is due to the fact that the taxation regime on profits from oil production 
includes elements other than the standard corporate tax rate. In the full-cost 
absorption scenario, an average annual price of crude oil of $35 in 2008 would have 
reduced government corporate tax revenues in 2008/09 by ⅓% of GDP. Thus, in the 
full-cost absorption scenario, total corporate tax revenues increase by around £0.7 
billion, or 0.05% of GDP, for every $10 increase in the international price of oil. 
 

 
 

Taxation on demand for fuel  
 
Government revenue from fuel consumption consists of VAT and fuel duty levied on 
the value and the volume of fuel sales respectively.  Such receipts are inter alia a 
function of the tax regime, the international price of crude oil, fuel consumption 
volumes and the elasticity of fuel demand to changes in retail prices. An increase in 
the crude oil price passes through into higher pre-tax fuel prices, which, for a given 
VAT rate, results in a higher VAT yield per litre of fuel consumed. Government 
revenues from fuel duty, which is a fixed volume tax charged on a per litre basis, is 

Knock-on effect 
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industrial activity 
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affected by changes in the international price of oil via the effect on consumers' 
demand for fuel.  
 
The underlying pre-tax price of fuel also reflects refinery costs, distribution and 
marketing expenses, and profit margins. In the UK and Germany, the cost of crude 
oil accounts for two-thirds of the pre-tax fuel price, compared to slightly more than 
50% in Italy, and around 60% in Spain and in France11. Between 2000/01 and 
2008/09, the increase in UK fuel prices for unleaded petrol and diesel was 
equivalent to around half and three-fifths, respectively, of the total increase in the 
crude oil price during the period (Chart 5), suggesting that fuel distributors have 
been able to pass on to consumers the greater part of the increase in the oil price12. 
 
Taxes on fuel account for a very significant share of the retail fuel price; in the UK 
over the past two years taxes account for approximately two-thirds of the price for 
unleaded petrol and half the price for diesel. The standard VAT rate is charged on 
the post-duty price of fuel. The VAT rate was kept constant at 17½% between April 
1991 and December 2008, when it was lowered to 15%. Duty rates have been 
revised upward from 48 pence per litre in 2000/01 to 51 pence per litre in 2008/09. 
Notwithstanding government policy that fuel duty rates should rise each year at least 
in line with inflation, duty rates in real terms are estimated to have declined by 15% 
over that period. The total tax levied on a litre of fuel in real terms fell by 12% over 
the period, as Chart 6 shows, in part cushioned by an increase in the VAT paid per 
litre of fuel as a result of the higher crude oil price.   
 
 

Chart 5. Trends in the international oil price and 
fuel pre-tax prices  

Chart 6. Total fuel tax per litre, in nominal and real 
terms 
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Government revenue from fuel consumption declined from 2¾% of GDP in 2000/01 
to 2¼% in 2008/09, as Chart 7 shows. During this period, fuel duty revenues fell 
from 2¼% of GDP in 2000/01 to 1¾% in 2008/09, whereas VAT receipts from 
consumption of petrol and diesel were stable at around ½% of GDP. The downward 
trend in fuel tax revenues reflects the combined effects of the drop in the real total 
tax per litre and the decline in fuel consumption relative to GDP. In turn, the lower 
energy intensity of the economy mirrors the strong contribution of the financial 
sector to UK output growth over the past ten years.  
 
Higher pre-tax fuel prices raise the VAT paid per litre of fuel consumed, but also 
reduce fuel sales and, hence, depress duty revenues. Graham and Glaister (2002) 
report that the demand for fuel is price inelastic, especially in the short run, and also 
varies considerably across EU Member States. They note that estimates on the 
short-run price elasticity of gasoline across EU MS vary from -0.06 to -0.42. A 10% 
increase in the price of fuel reduces demand by around 3¾% in France and Italy, 
1¼% in the UK and in Spain, and by ½% in Germany. The relatively low elasticity of 
fuel demand in Germany could be in part due to the fact that the road share in total 
freight transport in Germany is significantly lower than in the other four Member 
states13 and firms are expected to react more economically to a fuel price increase 
than consumers with low car usage14. However, Drollas (1984) estimates a relatively 
similar price elasticity of demand in Germany and France, of around -0.45.  
 
 
 

Taxation on fuel 
consumption 

down due to drop 
in real fuel duty 

rates and reduced 
energy-intensity of 

the economy 

Real duty rates 
down by 15% 
since 2000/01 

Increase in price 
of oil passed on to 

fuel consumers 

http://www.exxonmobil.co.uk/files/PA/UK/uk_pump_prices.pdf
http://tonto.eia.doe.gov/oog/info/gdu/gasdiesel.asp
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsien080


ECFIN Country Focus  Volume VI, Issue 8 Page 6 

 
 

Chart 7. Government revenues from fuel 
consumption 

Chart 8. Real fuel consumption relative to GDP at 
constant 2003 prices  
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Our calculations show that that if the price elasticity of fuel demand were assumed 
to be uniform across the five EU MS under review, the reduction in fuel duty 
revenues following an increase in the crude oil price would more than offset higher 
revenues from VAT. In Germany, France, Italy and Spain, a doubling in the oil price 
from $70 to $140 would lower tax intakes by 0.2% of GDP. The drop in revenue in 
the UK would reach ⅓% of GDP, due to the somewhat different characteristics of 
taxation on fuel; the UK has the lowest VAT rate and the highest duty rate in this 
group of countries. Table 2 shows the effect of changes in oil prices on fuel-related 
taxes in the largest European economies taking into account the varying price 
elasticities of fuel demand. Given an increase in the average annual price of oil from 
$70 to $140, government revenue from taxation on fuel consumption in France and 
Italy, where fuel demand is more sensitive to price changes, would fall by ½% of 
GDP. The loss in government revenue in the UK is estimated at just 0.1% of GDP, 
or 0.015% of GDP for every $10 increase in the oil price. The price inelasticity of fuel 
demand in Germany contributes to a slight net increase in fuel taxation revenues 
following the rise in the crude oil price. Given the varying empirical estimates on the 
price elasticity of demand in the EU Member states, the country-specific estimates 
should be treated with some caution. Nevertheless, they confirm that differences in 
the characteristics of fuel demand may contribute to noteworthy asymmetries in the 
effect of changes in oil prices on public finances.  
 
 
Table 2: Sensitivity of taxation on fuel consumption to crude oil price 

VAT  Duty  Total tax 

Italy 0.56 1.30 1.86
Germany 0.44 1.23 1.67
France 0.46 1.16 1.62
Spain 0.51 1.21 1.72
UK 0.54 1.67 2.21

Italy -0.10 -0.45 -0.54
Germany 0.10 -0.06 0.05
France -0.07 -0.39 -0.46
Spain 0.09 -0.16 -0.07
UK 0.08 -0.17 -0.09
Italy 0.01 0.25 0.26
Germany -0.06 0.03 -0.03
France 0.00 0.22 0.22
Spain -0.07 0.09 0.02
UK -0.06 0.10 0.04

difference from baseline, % of GDP

Baseline scenario based on 
annual average price of $70

$140

$35

SOURCE: Own calculations, Eurostat, EC Oil Bulletin, OECD Consumption Tax Trends (2008) 

Crude oil price Country % of GDP
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Conclusion 
 
Macro-based estimates of the budgetary impact of changes in oil prices, based on 
the effect of oil prices on GDP and on budgetary sensitivity parameters, confirm that 
the UK's self-sufficiency in fossil fuels helps shield public finances from the negative 
effect of higher prices on general economic activity. The micro assessments in this 
article underline the importance of the peculiarity of taxation regimes on oil 
production and energy demand, the redistribution of profits across industrial sectors, 
and the impact on household spending patterns. Changes in oil prices are found to 
have especially important effects on corporate taxation revenues. Revenues are 
found to increase following a rise in oil prices, due to the higher taxation on oil 
production compared to oil-consuming industrial activity. Taxes on oil production are 
estimated to increase by around 0.1% of GDP for every $10 increase in the oil price. 
If the non-oil corporate sector were to absorb the entire increase in production costs 
through a reduction in profit margins, the net impact on corporate taxation would 
remain non-negligible, at 0.05% of GDP.  
 
However, to the extent that changes in the crude oil price are passed on to 
consumers, higher pre-tax fuel prices raise the VAT paid per litre of fuel consumed, 
but also reduce fuel sales and, hence, depress duty receipts. Our estimates show 
that the net effect of changes oil prices on indirect tax revenues is small. In the UK, 
the reduction in fuel duty revenues following an increase in the crude oil price would 
more than offset higher revenues from VAT. Assuming a uniform price elasticity of 
fuel demand across the largest five EU MS, a doubling in the oil price from $70 to 
$140 would lead to a drop in revenue on fuel consumption in the UK by ⅓% of GDP, 
compared to 0.2% of GDP in the other MS, reflecting the lower VAT rate and the 
higher duty rate in the UK. However, varying price elasticities of fuel demand across 
the larger EU MS are found to lead to significantly different budgetary effects from 
changes in oil prices, with the price inelasticity of fuel demand in the UK reducing 
estimated revenue losses to just 0.015% of GDP for every $10 increase in the oil 
price. 
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1 Exports from countries that trade predominantly with oil producers would potentially increase. Barrell and 
Kirby (2008) find that an increase in oil prices would thus raise output in Denmark, Sweden, Finland and the 
Baltic countries if the windfall revenues accruing to Russia and Norway were assumed to translate into an 
equivalent increase in domestic demand in the two oil-producing countries. 
2 Gross profits defined as the value of oil and gas produced, tariffs received and any receipts from selling assets 
less the costs of developing and running the field. 
3 The financial statements of the UK government are published on a financial year basis. The financial year runs 
form April to March. 
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4 PRT is charged for half-yearly periods. It is paid in 6 equal monthly instalments of one-eighth of the previous 
half-yearly tax liability, with the first payment due at the end of the second month of each new chargeable 
period. The sixth and final payment is made two months after the end of the period and is a balancing payment 
of the outstanding liability for the half year. As a result of this schedule, revenue from PRT in FY t/t+1 would 
almost entirely reflect the tax liability accrued on profits made in calendar year t.   
5 This Country Focus assumes that over a 12-month horizon crude oil and natural gas prices are perfectly 
correlated. Villar and Joutz (2006) identify a significant historically stable relationship between crude oil and 
natural gas prices. They estimate that a permanent 20% increase in the crude oil price leads to a 16% increase in 
the natural gas price within one year.    
6 The IHS/CERA Upstream Operating Costs Index (UOCI) and Upstream Capital Costs Index (UCCI) grew by 
an average of around 2¾% per annum between 2000-2003, compared with an average increase of 18½% per 
annum between 2006 and 2007: http://www.ihsindexes.com.  
7 These estimates assume constant production and investment levels.   
8 The assumption of a drop in oil production is in line with projections made by the UK Department of Energy 
and Climate Change in April 2009: 
https://www.og.berr.gov.uk/information/bb_updates/chapters/production_projections.pdf. The assumption of a 
drop in operating and capital costs takes into account the IHS/CERA Upstream Operating Costs and Upstream 
Capital Costs indices published in June 2009 for the first quarter of 2009.    
9 The Blue Book 2008, Table 13.1: Estimates of remaining recoverable oil and gas reserves. 
10 The Blue Book 2008, Table 2.1: Supply and use tables for the UK - 2006. Manufacturing includes production 
of petroleum products. Extraction of mineral oil and gas accounts for 92% of mining and quarrying activity.   
11 Commission estimates based on data sourced from OPAL Wood Mackenzie 
(http://www.exxonmobil.co.uk/files/PA/UK/uk_pump_prices.pdf) and from the Energy Information 
Administration (http://tonto.eia.doe.gov/oog/info/gdu/gasdiesel.asp).    
12 By contrast, the price of electricity is less closely tied to oil prices, which is largely explained by the fact that 
oil and gas account for only around two-fifths of the fuel used to generate electricity 
(http://www.berr.gov.uk/energy/statistics/source/electricity/page18527.html).   
13 Since 2000 the road share in total freight transport has averaged around 65% in Germany, compared to an 
aggregate average of almost 90% in the other four MS:   
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsien080      
14 Pock (2007), pp.19.  
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