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Abstract

This article proposes a complementary explanation for why oil-rich economies
have experienced a relative low GDP growth over the last decades: the proportion of
taxes in the prices of petroleum products have been globally increasing for the four
last decades, thus making oil revenues grow slower than output from manufacturing
and yielding a low growth of oil-exporting countries' GDPs. This is illustrated in
a two-country model of oil depletion examining why a net oil-exporting country
and a net oil-importing country are di�erently a�ected by increasing taxes on the
resource use. The hypothesis is constructed on the theory of non-renewable resources
taxation. The argument is based on the distributional e�ects of taxes on exhaustible
resources, that are mainly borne by the suppliers. The theoretical predictions are
not invalidated when put up against available statistics.
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1 Introduction

Development economists and resource economists have advanced several complementary
theories for why oil-exporting economies have experienced low growth of income. An-
other explanation may be provided on the basis of the literature about the taxation of
exhaustible resources. The rent extraction e�ect of those taxes and their trend over the
last decades may account for a substantial part of oil-rich economies' GDP dynamics.
This is the hypothesis developed in this paper: the GDP of oil-rich countries may have
decreased relatively because more and more of their rents have been captured by tax
revenues of top oil-consuming countries.

The resource curse literature deals actually with the role of all kinds of natural re-
sources, mostly non-renewable though, and does not focus exclusively on petroleum.
Many scholars have supported the view that resource-abundant economies have tended
to grow slower than other economies. In particular, the seminal study by Sachs and
Warner (1995 and 2001) assesses a negative relationship between the ratio of natural
resource exports to GDP and economic growth. Now revisited on the basis of other mea-
sures of resource-abundance, the negative in�uence of large quantities of natural resources
on economic growth is still discussed (e.g. Brunnschweiler and Bulte, 2008).

However, �gures bear clear witness to the negative e�ect of large oil endowments
on growth. Indeed, some of the most tremendous development failures are among oil-
exporting countries. Gylfason (2002) computes that, from 1965 to 1998, OPEC members
experienced a per annum average 1.3% decrease in their per capita GNP, whereas lower-
and middle-income developing countries as a whole grew by an average rate of 2.2% over
the same period. Figure 1 illustrates this di�erence in growth rates. In particular, the
GNP per capita in Nigeria remained constant over this period. The rate of growth of per
capita GNP was on average -1% per year in Iran and Venezuela, -2% in Libya, -3% in
Iraq and Kuwait and -6% in Qatar (from 1970 to 1995 for this latter country)1.

More recently, Kaldor, Karl and Said (2007) select a group of oil-dependent states,
de�ned as countries with high ratios of fuel-based exports to merchandize exports in 2004,
and compare their per capita GDP growth between 1980 and 2004. Figure 2 shows that
many oil dependent states experienced rates of growth much lower than world average
and lower-income developing countries average2. Some of them had very low, negative
growth rates in this period. This was particularly the case for three major oil-producing
countries, namely the United Arab Emirates, Saudi Arabia and Venezuela.

Hence, if the curse of natural resources is a debated issue, the low growth performances
of oil-exporting countries is striking. This is the reason why case studies on the latter
countries have often provided illustrations of the resource curse phenomenon (e.g. Auty,
2001, and Gylfason, 2002).

The economics literature has formulated several kinds of explanations for the so-called
curse of natural resources. Of course, these theories are not competing and it is believed
that they all play some role in explaining the low economic performances of resource-rich

1Source: World Bank, World Development Indicators (2000).
2Source: World Bank, World Development Indicators (2006).
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Figure 1: Rate of growth of per capita income in OPEC 
countries and lower- and middle-income developing

countries  from 1965 to 1998.

countries. Let us mention the main classes of explanations and discuss their capability
to convincingly apply to the case of oil-abundant countries.

The controversial Prebisch-Singer hypothesis (Prebisch, 1950, and Singer, 1950) points
to a tendency for prices of primary commodities to decline relatively to those of man-
ufactured goods. Although this fact seems to be veri�ed for oil prices, the tendency is
generally far from settled (Sapsford, 1990, and Kellard and Wohar, 2003). This dynamics
of relative prices would be partly explained by the increasingly competitive structure of
primary sectors relative to manufacturing sectors. This seems to hardly apply to the case
of oil production.

Another explanation is provided by the overshooting theory. Rodríguez and Sachs
(1999) emphasize that a temporary resource boom makes an economy develop faster
towards its steady state, thus experiencing slower transitional dynamics. In their model,
an economy can even rise above its long term steady-state. In this case, it experiences a
negative growth after the resource boom. This dynamics is somewhat exaggerated by the
exogeneity of the extractive activity and the assumption that resource revenues can only
be used in the form of capital, thus forcing the accumulation engine. However, this theory
illustrates very convincingly that resource-abundant economies live temporarily "beyond
their means" and the model approximates the Venezuelan economy's performance over
its oil boom. Nevertheless, the "key assumption (...) that exports of natural resources
cannot expand at the same rate as other industries" remains unexplained.

3



Figure 2: Change in per capita GDP in oil
dependent countries between 1980 and 2004.
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The Dutch disease view supports that a natural resource boom can lead an economy
to shift resources away from other sectors, possibly explaining a temporary low economic
performance. The basic argument is that larger exports of natural resources entail a cur-
rency appreciation, shifting resources to the production of non-tradable goods at the ex-
pense of the production of tradable goods. If the tradable sector is more capital-intensive
(Corden and Neary, 1982) or more favorable to growth in some way (In Krugman, 1987,
and Matsuyama, 1992, manufacturing features learning-by-doing), the resource-abundant
economy can experience a slow capital accumulation or can lose irreversibly competitive-
ness in manufacturing, leading to relatively low growth even after the boom has subsided.
However, one can remark that oil extraction can be a long, not permanent though, con-
tinuous activity and is, after all, comparable to manufacturing given the discovery and
transformation processes it is going with (Davis and Tilton, 2005). A simple related story
is that of frictions rendering di�cult to shift back resources to traditional tradable sectors
after a boom.

It has been also advanced that a cause of low development in oil-rich countries relies in
the concentration of identi�able rents from resource-abundance. This is likely to encour-
age socially damaging rent-seeking behaviors (Auty, 1997). The symptoms are manifold;
they can take the form of protection, other privileges, corruption..., all contributing to
the deterioration of institutions and to lower economic growth (Bardhan, 1997).
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Resource-abundance may also give people a "false sense of security" (Gylfason, 2001),
providing governments with low incentives to adopt good economic policies. In partic-
ular, this results in relatively low openness to trade, and bureaucratic and institutional
ine�ciencies (Sachs and Warner, 1999). This government failure may as well explain why
resource-rich countries, especially the OPEC member countries, have devoted inadequate
expenditures to education (Gylfason et al., 1999, and Gylfason, 2001).

The present paper develops a complementary hypothesis that has never been sug-
gested before: the proportion of taxes in the prices of petroleum products has increased
substantially, thus contributing to the low GDP growth in oil-exporting countries.

The argument is based on the theory of the taxation of exhaustible resources. Since
the seminal article by Hotelling (1931), several contributions, among which Dasgupta
and Heal (1979), Dasgupta, Heal and Stiglitz (1980) and Sinn (1982), have evoked the
distributional e�ects of taxes (anticipated or not) on exhaustible resources. These taxes
capture pure rents of the mining activity, thus transferring a part of the pro�ts from
extracting into the tax revenues of the �scal authority. This is because of the rather
inelastic resource supply induced by the �niteness of cumulated extracted �ows (Sinn,
2008). There is no general argument about the e�ect of a standard commodity taxation
on the exporters and the importers of the commodity. However, we shall see that when
dealing with a non-renewable resource, its exhaustible character is critical. For instance,
in a multi-country model where an exhaustible resource is entirely owned by one region,
resource taxation results in an international transfer from the exporting-region to the
importing ones. This has been examined by Bergstrom (1982), Brander and Djajic (1983)
and Daubanes and Grimaud (2006).

Nevertheless, these papers have not drawn all the implications of the distributional
e�ect of exhaustible resources taxation. In particular, they have not investigated how
this transfer a�ects the GDP components of the resource-importing and the resource-
exporting countries and how the dynamics of these components is altered by the variation
of the resource taxes over time. Moreover, due to a lack of data on oil-products taxation
at the global level, the historical trend in taxes on these products has not been assessed
until now. Doing so will enable us to formulate our hypothesis.

The paper is organized as follows. Section 2 refers to the available empirical stud-
ies showing that the proportion of taxes in petroleum products has been rising over
the last decades. Section 3 proposes a dynamic, general equilibrium, two-country (oil-
exporter and oil-importer) model of oil depletion. This aims at illustrating how this
historical trend, taken as exogenous, has a�ected the GDPs of the oil-exporting and the
oil-importing regions di�erently. In particular, it shows that the increasing path of taxes
entailed a lower GDP growth in the exporting country. Section 4 puts the intermediary
theoretical prediction that oil revenues grew slower than output from manufacturing up
against statistics. Moreover, some evidence is given that the e�ect of increasing taxes on
oil products may have been of a substantial magnitude. Section 5 draws the implications
of the analysis.
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2 Trends in taxes on oil products

One can encounter di�culties in assessing trends in fuel taxes. This is partly due to a lack
of empirical work on this issue. Let us refer here to some statistical studies. Although
partial, they suggest an increase in the proportion of tax in the prices of fuel products
over the last four decades.

Recent data are available for the EU15, representing 20% of world oil consumption in
the early 2000s3. Indicator Fact Sheets of the European Environment Agency (2002 and
2007) provide data4 on prices and taxes of four categories of oil-based products, namely
unleaded gasoline for transport, diesel for transport, heating oil for households and fuel
oil for industry, for the periods 1985-2001 and 1991-2005. For the period 1985-2001, the
proportion of tax in �nal energy prices has increased for all categories at important rates.
For instance, the average5 proportion of tax in fuel oil prices has risen by 140%. For
the period 1991-2005, the data suggest signi�cant increases in the proportion of tax in
prices of all kinds of oil products. Put together, these two studies give the increases in
the proportions of tax in prices, over the longest possible periods between 1985 and 2005,
which are represented in Figure 3. Figure 3 shows a jump in energy taxes in EU15.
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Figure 3: Proportion of tax in final energy prices in the 
EU15 (longest possible period given available data).

3Source: Energy Information Administration (2003).
4Source: Eurostat.
5Member states are weighted according to their respective energy consumption.
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Europe is one of the top oil-consuming regions but is not representative of the World
as a whole. Hence, it is worth focusing on how tax rates on petroleum products have
evolved at a larger scale. Gupta and Mahler (1995) provide data on regional average tax
rates, as percentage of tax exclusive retail price, for �ve categories of petroleum products
(Premium gasoline, regular gasoline, kerosene, automotive and heavy fuel oil) in 1974
and 19906. In OECD, representing more than 62% of world oil consumption in 19907,
the �gures show a sharp increase in ad valorem tax rates on oil products between 1974
and 1990. Figure 4 illustrates these changes.
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Figure 4: Average tax rates (as percentage
of tax exclusive retail price) in OECD.

Data are less readily available for non-OECD countries. However, Gupta and Mahler
(1995) compute average tax rates at the continental and world levels. Figure 5 shows that
the tax rates on oil products have globally increased, except for regular gasoline, whose
tax rate has decreased by 1%. The tax increases are more moderate at the world level
than in OECD. However, for some products, the ad valorem tax rate has risen drastically.
For example, the world average tax rates on kerosene and heavy fuel oil have jumped by
71% and 166% respectively.

This global increase must not hide regional disparities. In Africa and Central and
South America, representing 6% of world oil consumption in 19908, tax rates have in-

6Sources: Saito (1975), OECD (1990, 1991, 1992), Energy Détente and authors' estimates.
7Source: Energy Information Administration (2003).
8Source: Energy Information Administration (2003).
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Figure 5: Average tax rates (as percentage
of tax exclusive retail price) in the World.

creased much more moderately than in OECD, whereas in Asian non-OECD member
countries, representing 10% of world oil consumption in 19909, they have decreased
markedly. As concerns the Middle East, data are far from being complete. However,
they suggest that tax rates have decreased or have remained constant10.

Because of the speci�c tax components of energy prices, tax rates and proportions of
tax in the prices are in�uenced by the tax exclusive prices, thus being rather volatile.
Taking this volatility into account would require to have more complete time series. Nev-
ertheless, the variations noted above are marked enough to draw a reasonable conclusion
about the trends in fuel taxes.

Overall, the ad valorem tax rates on oil products (or the proportions of tax in �nal
prices)11 can be considered to have signi�cantly risen at the global scale, this increase
being drastic in top oil-consuming regions. For the sake of simplicity12, we will assume
that taxes have increased homogeneously at the world level, i.e. at the same rate in all
regions.

9Source: Energy Information Administration (2003).
10Some data are available for Ecuador, Indonesia, Nigeria, Saudi Arabia and Venezuela.
11The rate of growth of the ad valorem tax rate and of the corresponding proportion of tax in the �nal

price have the same sign.
12This is made in order to keep the point clear and to avoid computational di�culties. We will come

back later on why regionally di�erentiated tax increases would not bias the results substantially.
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3 A simple oil importer-exporter model

3.1 Basics

At each date t ≥ 0, the �nal output Yi of each country's (i = I, E) production sector is
given by the production function13

Yi = Rα
i (AiLi)

1−α, α ∈ (0, 1), i = I, E, (1)

where Li is the quantity of labor employed and Ri the �ow of resource consumed in
country i. Moreover, Ai is an index of labor productivity in country i and allows for a
productivity gap between both countries. Technical improvement is given exogenously
by the common rate of growth of labor productivities indexes14:

gAI = gAE = x > 0. (2)

The resource is freely extracted from two stocks located in both regions:

Si(t) = Si0 −
∫ t

0

RS
i (s) ds, Si0 given, i = I, E, (3)

where Si is the size of the reserves in country i and RS
i the instantaneous �ow extracted

from country i's stock.
The preferences of both countries' in�nitely-lived representative households are iden-

tical and represented by the intertemporal utility functions

Ui =

∫ +∞

0

(Ci/Li)
1−ε

1− ε
e−ρt dt, ρ > 0, i = I, E, (4)

where Ci is the consumption level of country i's households and ρ is a psychological
discount rate.

Households of country i are endowed with the local stock of resource Si and the
constant quantity of labor Li.

Labor is immobile while the �nal good and the resource extracted are freely trans-
portable.

The world resource constraints for the resource input and the �nal good are:

RI +RE = RS
I +RS

E, (5)

CI + CE = YI + YE. (6)

13For simplicity, the time argument of each variable is dropped as long as this does not create ambiguity.
14The derivative with respect to time of any variable X is denoted by Ẋ. Its rate of growth is denoted

by gX = Ẋ/X.
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3.2 Equilibrium dynamics under a global tax increase

Assume there are two local labor markets on which wages are denoted by wi, a world
market for the resource extracted whose producer price is denoted by p, a world market
for the �nal good whose price is normalized to unity and a world �nancial market on
which the interest rate is denoted by r.

A multiplicative tax15 τi > 1 is applied to the price of the resource consumed in
country i, so that the unit consumer price of the resource paid by the �rms located
in country i is pτi. Tax revenues of country i are then p(τi − 1)Ri. They are equally
redistributed to the households of this country. These taxes grow at a given positive rate:

gτI = gτE = gτ > 0. (7)

The optimizing behavior of households results in the Ramsey-Keynes conditions:

gCI = gCE =
r − ρ
ε

. (8)

The pro�t-maximizing behavior of both extraction sectors leads to the Hotelling rule:

gp = r, (9)

and to asymptotic exhaustion of both resource stocks:∫ +∞

0

RS
i (t) dt = Si0, i = I, E. (10)

These two conditions determine uniquely the world extraction path but leave inde-
terminate the dynamics of the local stocks and extraction rates. Let us restrict the local
depletion dynamics to be balanced in the sense that the two local extraction �ows evolve
at the same rate. In other words, the local relative stocks will be independent of time, or
equivalently, the relative supply, RS

I /R
S
E, will be constant over time16.

The pro�t-maximizing behavior of the �nal sectors leads to the equalization of prices
and marginal productivities:

α
Yi
Ri

= pτi, (11)

(1− α)
Yi
Li

= wi, (12)

15The magnitude of taxes can be expressed in di�erent terms. In order to be clear about how the
increasing trend in taxes is introduced, it is worth mentioning what an increase in the multiplicative tax
τ means. An increase in τ is equivalent to an increase in the associated ad valorem tax rate (tax rate
expressed as a percentage of the tax exclusive �nal price) τ − 1 and to an increase in the proportion of
tax in the �nal price (τ − 1)/τ .

16This is a standard assumption of symmetry. First, this restriction is necessary for allowing a com-
parison of both countries' dynamics. Indeed, without it, the dynamics of resource revenues, and thus
of GDPs, can be nearly everything and anything. Second, this symmetry between the depletion of the
two stocks is supported by the observed strong correlation between national instantaneous supplies and
estimated national remaining reserves.
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where i = I, E.
The following proposition gives the dynamics of the regional economies and the split

of resource extraction �ows and resource consumption levels.

Proposition 1 In a balanced equilibrium,

gCI = gCE = gYI = gYE =
−αρ+ (1− α)x− αgτ

1− α(1− ε)
, (13)

gRI = gRE = gRSI = gRSE =
−ρ+ (1− α)(1− ε)x− gτ

1− α(1− ε)
, (14)

RI

RE

=
(τE
τI

) 1
1−α AILI

AELE
, (15)

RS
I

RS
E

=
SI0
SE0

. (16)

Proof of Proposition 1 See the Appendix.

Since both regional taxes, τI and τE, grow at the same rate, the relative local �nal price
of the resource remains constant. As a result, a constant fraction of the world extraction
�ow is used in each country. This implies that the quantities of resource used in the two
countries, RI and RE, and thus the regional outputs, YI and YE, grow respectively at the
same rates. Then, the economy is balanced in the sense that every variable grows at the
same rate in both countries.

In this model of perfect foresight, the future path of taxes is anticipated correctly and
in�uences economic growth. The anticipated variations of the tax over time distort the
path of the resource price, thus a�ecting the intertemporal arbitrage of the extractors.
This is why the growth rate of the taxes, gτ , enters negatively in the expressions of the
rate of growth of resource uses and outputs. In brief, the higher the taxes in the future,
the less pro�table to extract later, the more the extractors will supply currently relative
to in the future. This e�ect of anticipated future taxes is emphasized in many papers,
among which Sinclair (1992), Grimaud and Rougé (2005) and Groth and Schou (2007).
This is due to perfect foresight. However, we will argue that our results are perfectly
independent of this e�ect of anticipated taxes but on the e�ect of actual taxes17.

In equilibrium, the split of the world extraction �ow between the two �nal sectors is
determined by the equalization of marginal productivities of the resource input to its �nal
price in both countries respectively. As a result, the relative resource use in country I is
decreasing with the relative tax in this country because the relative local price increases
with the level of the local tax. Moreover, the relative resource use is increasing with the
relative local e�ective labor quantity which locally improves, by complementarity, the
productivity of the resource.

17In a model of imperfect foresight where actual tax increases and expected tax increases are allowed
to di�er, the expected rate of growth of the taxes would replace gτ in equations (13) and (14). However,
the results of the paper relative to the e�ects of the increasing trend in actual taxes on oil products are
robust to imperfect foresight. In this the paper, for simplicity, we don't make this point and stick to the
standard perfect foresight assumption.
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As concerns the relative resource supply in one country, it is, because of symmetric
extraction, proportional to relative reserves in this country.

3.3 On the GDPs of the resource-importing and the resource-

exporting countries

Among the two countries, one is a net resource-importer while the other is a net resource-
exporter. Let us assume that I is the importing country and E the exporting one.

Using equations (15) and (16), this amounts to assuming

SI0
SE0

<
(τE
τI

) 1
1−α AILI

AELE
. (17)

Indeed, (17) can be shown to be equivalent to

RS
E −RE = −(RS

I −RI) > 0. (18)

Hence, the exporting country is the one endowed with large reserves relative to its quan-
tity of e�ective labor, thus extracting more resource than it uses. Equipped with our
main ingredients, namely an oil-importing country, an oil-exporting country and an ex-
ogenous increasing trend in taxes on oil products, we can go into the details of the GDPs'
dynamics.

On the income side, the GDP of country i = I, E equals the market value of its �nal
output, plus the value of resource supply, minus the payment for the resource input, plus
tax revenues: GDPi = Yi + pRS

i − pτiRi + p(τi − 1)Ri, i.e.

GDPi = Yi + pRS
i − pRi, i = I, E, (19)

where gYI = gYE , gpRSI = gpRSE and gpRI = gpRE , the components of the GDPs growing

respectively at the same rate in both countries. Indeed, our assumptions18 guarantee there
is no sources of growth di�erential between the two countries but the globally increasing
trend in taxes on oil products. It is worth noting that the taxes do not appear in the
previous expression of the GDPs. This is because the taxes included in the gross payment
for the resource input are collected back by the local residents and thus reinjected into
the GDP. Hence, in this expression, the term on the far right represents the payment for
the resource use net of this tax collection.

However, the tax increase and the di�erent structures of the GDP of the resource
importer and of the resource exporter will result in di�erent GDP growth.

The GDPs can be decomposed this way:
GDPI = YI + p(RS

I −RI)︸ ︷︷ ︸
(<0) net payment for the resource

GDPE = YE + p(RS
E −RE)︸ ︷︷ ︸

(>0) net resource revenues

. (20)

18The critical ones are the identical technologies, the world �nancial market, the homogeneity of the
tax increase and the symmetry of local extraction.
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These expressions highlight that, beyond the value of manufacturing, the GDP of the
importer is reduced by the net payment for the resource and that of the exporter is
increased by the net resource revenues.

Now, because of the tax increase, these two terms won't grow at the same rate as
outputs. From (11), gYi = gpRi + gτ , i = I, E. Moreover, from Proposition 1, gpRI =
gpRE = gpRSI = gpRSE and gYI = gYE . Then, since gτ > 0,

gYI = gYE > gpRI = gpRE = gpRSI = gpRSE , (21)

thus implying gYI = gYE > gp(RSI −Ri) = gp(RSE−RE). Finally, this and the di�erent struc-

tures of the GDPs (as expressed in (20)) lead to a di�erence in GDP growth.

Proposition 2 If country E is the net resource-exporting country and country I the net
resource-importing country and if taxes on oil products rise globally, then country E will
experience a lower GDP growth than country I.

Proof of Proposition 2 See the Appendix.

This relies on the distributional e�ects of the non-renewable resource taxation. Be-
cause of the Cobb-Douglas speci�cation of the production function, the payment for the
resource input is always a constant fraction of output. From (11), pτiRi = αYi, i = I, E.
If taxes are constant, i.e. gτ = 0, then the net of the tax extractor's unit revenue pRi is
also a constant fraction of output. However, if gτ > 0, pRi decreases relative to output.
Why is that? Taxes are paid by the consumers but not earned by the resource producers.
Because of the relative inelasticity of the resource supply entailed by the exhaustibility
constraint, the taxes on oil products have little e�ect on the �nal price (including the
tax), but do a�ect its split between the resource suppliers and the national �scal author-
ities. Hence, taxes on oil products are borne by the suppliers and are transferred into
the government's income of the consuming region. If taxes are increasing, this partial
capture of the resource rent is getting larger and larger, thus widening the gap between
output from manufacturing and resource revenues. Since the resource-exporting coun-
try supplies more resource than it uses, the increasing trend in fuel taxes yields a lower
growth of output in this country relative to the resource-importing country19.

This e�ect depends on the asymmetric structure of the GDPs in the two countries,
favoring growth in the country with relatively low reserves, at the expense of the resource-
rich. Hence, relative low growth of the resource-exporting country will get worse as it is
more resource-dependent.

Proposition 3 The gap between the GDP rate of growth in the resource-importing coun-
try and the resource-exporting country is widening with the stock of resource in the latter
region.

Proof of Proposition 3 See the Appendix.

19In a model where taxes are imperfectly anticipated, one would still have this rent capture and the
lower growth of the net exporter's GDP, thus showing that Proposition 2 has nothing to do with the
assumption of perfect foresight.
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4 Dynamics of oil revenues in the oil-exporting coun-

tries' GDPs, stylized facts and expected magnitude

4.1 On the dynamics of oil revenues in the oil-exporting coun-

tries' GDPs

According to the proposed hypothesis, the e�ect of changes in taxes over time on GDP
growth in the oil-exporting countries is borne by the di�erence between the growth rates
of oil revenues and output. Indeed, the model predicts that an increase in ad valorem
taxes on oil results in a slower increase of rents than manufacturing output. This is a key
point.

In the literature, this is the basic assumption of the overshooting theory such as
formulated in Rodríguez and Sachs (1999): "Our key assumption is that exports of natural
resources cannot expand at the same rate as other industries". However, one can see
from Proposition 1 that without any variation in oil taxes (gτ = 0), this does not hold
(i.e. gpRSi = gYi) in our standard model of oil depletion. This is due in particular to
the implicit assumption, resulting from the Cobb-Douglas speci�cation, that the price
elasticity of the demand for the resource is constant over time. Here, a lower growth of
oil revenues compared to that of output from manufacturing requires a tax increase. The
above theory thus suggests that this low growth may be a consequence from a global
tax increase: oil revenues would rise at a lower rate than the value of �nal output, i.e.
formally, if gτ > 0, then gpRSi < gYi , which is equivalent to gpRSi < gGDPi , i = I, E.

This intermediate implication can be confronted with the data. In the case of Venezuela,
Rodríguez and Sachs (1999) �nd that per capita petroleum exports have declined faster
than per capita GDP over the period 1960-1990.

Between 1990 and 2000, OPEC net oil export revenues remained stable20. Over the
same period, the GDP of all OPEC members grew (from 1.6% in Venezuela to 4.9% in
Kuwait, per annum on average). Accordingly, the output of industry (including mining)
grew faster than that of manufacturing (industry excluding mining) in 6 out of 8 countries
for which data are available21.

Over the period 1980-2004, per capita OPEC oil revenues have decreased by about
65%. At the same time, the worst performance on per capita GDP growth was that of
UAE with slightly less than -50%22.

The intermediate prediction that oil revenues grew slower than output from manufac-
turing is thus not invalidated.

20Source: Energy Information Agency (2006).
21Source: World Bank, World Development Indicators (2007).
22Source: World Bank, World Development Indicators (2006), for 7 countries for which data are

available out of 11 OPEC members.
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4.2 On regional tax increases

According to the observations made in Section 2, a more realistic assumption about
the increases in regional taxes on oil use would allow them to di�er. Indeed, the data
suggest that taxes on oil products (as a proportion of the �nal price) have increased more
drastically in top consuming regions than in oil-producing countries, where they may
have remained constant or even decreased. Hence, it would be more accurate to assume
gτI > 0 ≥ gτE .

First, the assumption that gτI > 0 would still drive the relatively low growth in the
oil-exporting region. Moreover, if gτI > gτE , another feature would be the widening
gap between the �nal prices of the resource in the two countries. This would increase
the fraction of the world resource supply used in the resource-exporting country, thus,
in turn, favoring growth of output in this region. Finally, at the cost of complicated
computations of the unbalanced dynamics of the two-country economy, it would mitigate
our result if the exporter is not su�ciently resource-dependent.

However, as a matter of facts, oil is largely used out of the top oil-producing countries23

and the fraction of the total oil supply used out of these countries has remained stable
since 196024.

It is thus reasonable to think that the presumed relatively lower increase in taxes on
oil products in the top oil-exporting countries has played a marginal role on their GDP
dynamics.

4.3 Expected magnitude

In the absence of any econometric analysis, one can hardly tell about the part of the low
GDP growth in oil-exporting countries explained by the global increasing trend in fuel
products taxes. However, the explanatory power of this hypothesis is likely to be high if
the e�ect of this increasing trend in taxes and this trend itself are of a large magnitude.

The study of the increasing trend in oil products taxes led to the conclusion that it has
been rather marked at the global level and rather drastic in top oil-consuming regions.
What about its e�ect on the GDP growth in oil exporting countries? It is expected to be
high because taxes in top oil-consuming regions are very high, capturing a large part of oil
revenues and because oil revenues represent usually a very large fraction of oil-exporting
countries' GDPs.

Indeed, taxes on oil products constitute 6% of the total �scal revenues in OECD
countries25. Through these taxes, the G7 countries captured $517 billion per year over
the period 2003-2007, whereas annual oil revenues made by the OPEC were lower than
this amount26. This amount is enormous relative to the OPEC countries' GDPs. For
instance, if the share of Nigerian oil in the G7's consumption were identi�ed to its share

23The Middle-East represents 6.7% of world oil consumption. Source: Energy Information Adminis-
tration (2004).

24Source: Energy Information Administration (2000).
25Source: International Energy Agency.
26OPEC (Organization of Petroleum Exporting Countries), 2008.
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in world consumption27, the G7 would have captured around 15% of Nigeria's GDP each
year between 2003 and 2007.

The governments of oil-exporting countries acknowledge frequently that taxes in oil
products a�ect their revenues. This is true even if the taxes are levied on the consumption
of a transformed product from oil. Indeed, transformation is a standard industry, not
characterized by pure rents. The rents captured by the product taxation are thus those
supposed to be earned by the owners of the primary resource.

Variations of these taxes over time may thus entail far from negligible variations in
the GDP of oil-dependent, oil-producing countries.

5 Concluding implications and future research

Available data suggest a marked increasing trend in the proportion of tax in the �nal
prices of oil products over the last decades. In a two-country model of oil depletion,
this trend has been shown to deteriorate the relative GDP growth in the net resource-
exporting country. This occurs because globally increasing taxes on the resource use
make resource revenues rise more slowly than output from manufacturing. Data con�rm
this key intermediate prediction.

This work thus provides a hypothesis, based on the theory of non-renewable resource
taxation, for why oil-exporting countries have experienced a relatively low GDP growth
over the last 40 years. It does not question the existing theories on the oil curse and is
thought to be complementary.

The major implication of our hypothesis is that the dynamics of the taxes on oil
products has to be controlled for when measuring the explanatory power of other factors
of the resource curse. Of course, a measurement of the explanatory power of the proposed
hypothesis itself needs to be implemented. However, the lack of time-series data on oil
taxes at a large scale is a major obstacle, and such a study thus seems impossible in the
short run. This is kept for future research.

Appendix

Proof of Proposition 1 Let us denote by Y , C and R, the world output, the world
consumption level and the world �ow of resource extracted and used.

From the production functions (1), one gets YI/YE = (RI/RE)α(AILI/(AELE))1−α.
On the other hand, equations (11) give: YI/YE = (RI/RE)(τI/τE). These two equations
imply RI/RE = (τE/τI)

1/(1−α)(AILI)/(AELE) and YI/YE = (τE/τI)
α/(1−α)(AILI)/(AELE).

The former equation is (15).
The two later equations imply gYI = gYE = gY and gRI = gRE = gR. From (8) and the

constraint on the use of the �nal good (6), one gets: gY = gC = (r − ρ)/ε.
On the other hand, using (9), equations (11) imply gY = gR + r + gτ . This and the

log-di�erentiation of the production functions (1) imply gY = −α/(1− α)(r + gτ ) + x.

27Source: International Energy Agency.
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Overall, the two above relations between gY and r lead to r = [(1− α)ρ+ (1− α)x−
αεgτ ]/(1−α(1− ε)) and to equation (13). Using, from above, gR = gY − r− gτ , one gets
equation (14).

Since, by (7), the growth rate of the producer price is the same for both producers,
their problems are similar. However an indeterminacy in local extraction �ows remains.
The restriction made in Section 2 is gRSI = gRSE = gR. From (10), it implies Si0 =

RS
i (t)

∫ +∞
0

e
∫ s
t gR(u) du ds, i = I, E, which implies equation (16).

Proof of Proposition 2 From Proposition 1, condition (17) implies RS
I /R

S
E < RI/RE.

Since RS
I +RS

E = RI +RE, it also implies RS
E −RE = −(RS

I −RI) > 0.
The GDPs, as expressed in (19), can be rewritten, GDPi = Yi + p(RS

i −Ri), i = I, E.
In this expression, the second term, representing net of tax transfers resource revenues,
is positive for E and negative for I: p(RS

E −RE) > 0 and p(RS
I −RI) < 0.

Moreover, from Proposition 1 and (9), one can get gYE = gYI and gpRSE = gpRE =
gpRSI = gpRI = gYE − gτ = gYI − gτ , thus implying, since gτ > 0, gp(RSE−RE) = gp(RSI −RI) <
gYE = gYI .

Overall, this results in gGDPE < gGDPI .
To sum up, if (17), so that RS

E − RE = −(RS
I − RI) > 0 and because of gτ > 0, then

gGDPE < gGDPI .

Proof of Proposition 3 From (19), one can show gGDPi = gYi−pRi(Yi − pRi)/GDPi +
gpRSi pR

S
i /GDPi, i = I, E. Using (11), Yi−pRi = Yi(1−α/τi). Moreover, from (19), (Yi−

pRi)/GDPi = 1−pRS
i /GDPi. Finally, gGDPi = gYi(1−α/τi)+(gpRSi −gYi(1−α/τi))pR

S
i /GDPi,

i = I, E.
From Proposition 1, note that gpRSI = gpRSE = gpRI = gpRE = gpR and that RS

I =

R−RS
E. Hence, the gap between both GDPs' rates of growth writes

gGDPE − gGDPI = gYE(1−α/τE) − gYI(1−α/τI) (22)

+ (gpRE − gYE(1−α/τE))pR
S
E/GDPE

− (gpRI − gYI(1−α/τI))p(R−RS
E)/GDPI , i = I, E.

First, let us show that gYi(1−α/τi) > gpRi , i = I, E. gYi(1−α/τi) = gYi−pRi = gpRi−Yi =
gpRipRi/(pRi − Yi) − gYiYi/(pRi − Yi) = gpRi − (gYi − gpRi)Yi/(pRi − Yi), i = I, E. We
know that Yi > pRi. Moreover, from (21), we know that gYi > gpRi. Hence, gYi(1−α/τi) >
gpRi , i = I, E.

Second, since GDPi > pRS
i , i = I, E, pRS

E/GDPE is increasing in RS
E, in turn

increasing in SE0. Similarly, −p(R−RS
E)/GDPI is increasing in SE0.

Finally, gGDPE − gGDPI is decreasing in SE0.
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07/77 A. Schäfer, S. Valente
Habit Formation, Dynastic Altruism, and Population Dynamics

07/76 R. Winkler
Why do ICDPs fail? The relationship between subsistence farming, poaching and
ecotourism in wildlife and habitat conservation

07/75 S. Valente
International Status Seeking, Trade, and Growth Leadership

07/74 J. Durieu, H. Haller, N. Querou and P. Solal
Ordinal Games

07/73 V. Hahn
Information Acquisition by Price-Setters and Monetary Policy



07/72 H. Gersbach and H. Haller
Hierarchical Trade and Endogenous Price Distortions

07/71 C. Heinzel and R. Winkler
The Role of Environmental and Technology Policies in the Transition to a Low-
carbon Energy Industry

07/70 T. Fahrenberger and H. Gersbach
Minority Voting and Long-term Decisions

07/69 H. Gersbach and R. Winkler
On the Design of Global Refunding and Climate Change

07/68 S. Valente
Human Capital, Resource Constraints and Intergenerational Fairness

07/67 O. Grimm and S. Ried
Macroeconomic Policy in a Heterogeneous Monetary Union

07/66 O. Grimm
Fiscal Discipline and Stability under Currency Board Systems

07/65 M. T. Schneider
Knowledge Codification and Endogenous Growth

07/64 T. Fahrenberger and H. Gersbach
Legislative Process with Open Rules

07/63 U. von Arx and A. Schäfer
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