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To date, global cooperation has not provided enough funds to counter climate change, as evidenced by the Green
Climate Fund experience. Based on this fact, this document evaluates the revenue potential of an international
tax on crude oil to finance programs to mitigate climate change. For this purpose, a dynamic, general equilibrium
model for the world economy with two regions is proposed. One region is a net importer of oil, while the other is
an exporter. In the model, oil exports are subject to a permanent per-barrel tax. Short- and long-run revenue
projections are offered under alternative assumptions. Some exercises suggest that the resources generated from
a $5 per-barrel tax on 25% of world oil exports would amount to $18.4 billion dollars in the initial year. To
implement such policy at the international level, an “Oil and Climate Club” is proposed, where revenues from oil
taxation would be allocated to funding environment-friendly programs. The paper includes a discussion on how
to make the club’s rules consistent with international trade laws.
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1. Introduction
Greenhouse gas (GHG) emissions represent a global risk due to their
adverse effects on climate and the well-being of present and future
generations. For several years now, these concerns have been addressed
at the conferences of the parties to the United Nations Framework
Convention on Climate Change (UNFCCC). The current consensus at the
global level is reflected in the Paris Agreement outlined in December
2015, which aims to contain GHG emissions. Not surprisingly, the
fulfillment of this goal requires considerable and stable resources over
time. In this regard, developed countries have proposed the creation of a
fund of up to $100 billion per year by 2020 (UNFCCC, 2009). Govern
ments have agreed that a large part of these resources be channeled to
the Green Climate Fund, which is one of the institutions responsible for
implementing the Paris Agreement. However, today, this goal is still far
from being achieved. In its most recent document, the Fund reports
contributions equivalent to only $10.2 billion.1 Therefore, collecting
resources with which to combat climate change has become a pressing
need worldwide.
This article evaluates the revenue potential of a tax on crude oil with
the aim of obtaining resources to mitigate climate change.2 This esti
mate is not trivial, since it is required to consider how oil prices and
exports respond endogenously to the tax, not only at the time of its

implementation but also over time. For this purpose, a dynamic, general
~ o (2013) is proposed.
equilibrium model inspired by Nakov and Nun
Unlike the work of these two authors, the current model has two regions:
a crude oil-exporting region and an importing region. In the model, oil
production in the exporting region is entirely destined for consumption
in the importing region, which does not produce oil. Thus, a tax on oil
exports is equivalent to a tax on production. By construction, both the
equilibrium oil price and exports are determined endogenously as a
function of the tax and other parameters. As far as is known, there are no
such estimates available in the literature.
In the model, the crude oil-exporting region is represented by the
major oil net exporters. These countries comprise 94% of worldwide oil
exports, as detailed below. The rest of countries encompass the
importing region. The simulations assume that the global economy with
no tax is initially at steady state. Then, a per-barrel tax on oil exports is
introduced permanently, so that the economy transits to a new steady
state. Given the equilibrium path of exports, oil revenues can be esti
mated for a given per-barrel tax. To give an empirical content to the
analysis, it is also assumed that the initial price of a barrel of oil is $60
and that initial global exports are equivalent to the levels observed in the
year 2016, which is the most recent data available. Oil revenues are
computed over time under the assumption that world GDP, oil prices
and exports grow at their long-run trends. Projections are made under
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alternative values for the price elasticity of oil demand and supply, and
per-barrel taxes equivalent to $1 and $5.
Simulations suggest that oil revenues could be significant. For
example, a tax of $1 per barrel would raise $7.4 billion dollars after the
first year of implementation, assuming that 50% of worldwide exports
are taxed. In real terms, revenues increase gradually over time so that
tax collection would amount to between $12.9 and $13 annual billion
dollars after 20 years, depending on the value for the price elasticity of
demand. On the other hand, if the tax is $5 per barrel and only 25% of
global exports are taxed, total revenue after the first year would amount
to $18.4 billion dollars. After 20 years, this figure in real terms would
increase to between $31.3 and $32.3 annual billion dollars. Compared to
what has been raised to date by the Green Climate Fund, these are not
negligible numbers.3 Of course, these results would change if the as
sumptions on long-run trends for world GDP, oil prices and quantities
were different. However, these estimates provide a rough idea of the
potential from taxing crude oil exports.
Given the difficulties observed in the past for reaching effective in
ternational agreements to fight climate change, the paper discusses a
proposal on how these revenues might be obtained. This proposal is
based on the premise that international environmental cooperation is
subject to free-riding (see, for example, Gollier and Tirole, 2015;
Nordhaus, 2015; and Stiglitz, 2015). As discussed by Nordhaus (2015),
an effective way to combat the free-rider problem at the global level is
through the formation of clubs involving a limited number of countries.4
Based on these ideas, a voluntary “Oil and Climate Club” is proposed,
with the goal of raising revenues through a tax on crude oil aimed at
financing programs to mitigate climate change. Specifically, club
members that are oil exporters would set a tax on their own oil exports,
and oil-importing countries would tax oil imports from non-member
countries. A scheme defining how these revenues are shared is also
discussed, including the possibility of making transfers to an interna
tional fund such as the Green Climate Fund. Given that such proposal
might be against the Most Favored Nation (MFN) principle under in
ternational trade law, the paper also discusses how this proposal might
be compliant with WTO rules.
Finally, the paper identifies pivotal countries for the eventual for
mation of an “Oil and Climate Club”. According to data, only 19 export
and import countries account for 42.3% of global oil trade, including
relevant players such as the US, China, India, Saudi Arabia and Russia.
As emphasized by some authors (Falkner, 2016; Hovi et al., 2016), the
existence of a small but influential group of countries might be crucial
for the creation of the club.
The remainder of the document is organized as follows. Section 2
presents the model used for the analysis. Data and parameter values are
discussed in section 3. The main results are presented in section 4,
whereas section 5 discusses the proposal of the “Oil and Climate Club” in
detail, including some alternatives that would make the club compliant
with international trade laws. Finally, section 6 offers some conclusions.

2. The model
~ o (2013). Unlike that
The present model is inspired in Nakov and Nun
work, in this case, two groups of countries are considered: oil producers
and oil importers. All the production of the former group is exported to
the importing region, which produces no oil. Under these assumptions, a
tax on oil exports would be equivalent to a tax on oil production.
2.1. Oil-importing region
Households in this region are identical. The utility of the represen
tative household at time t is a function of consumption Ct , leisure Lt , and
~ o (2013),
oil Ot . Following the specification proposed by Nakov and Nun
this function is given by:
UðCt ; Ot ; Lt Þ ¼ logðCt Þ þ

η

νt O1t
1

η

ψ
L1þ
t
;
1þψ

(1)

where η > 0 is the inverse of the price elasticity of oil demand, and ψ > 0
is the inverse of the Frisch elasticity of labor supply. The term νt denotes
efficiency in the use of oil in the importing region. The variable νt fol
lows an exogenous path, which will be described in detail later.
The household earns some labor income wt Lt , where wt is the wage
rate denominated in units of the consumption good C, which is the
numeraire. It also receives capital revenue rt Kt 1 , where rt is the rental
rate of capital Kt 1 . This variable follows its usual law of motion,
namely:
Kt ¼ It þ ð1

δÞKt 1 ;

(2)

where It denotes gross investment and δ 2 ð0; 1Þ is the depreciation rate
of capital.
Let St denote the price of oil per unit of the consumption good.
Accordingly, the household budget constraint can be written as:
Ct þ It þ St Ot ¼ wt Lt þ rt Kt 1 :

(3)

The household’s problem is to choose quantities fCt ; Ot ; Lt ; It ; Kt g∞
t¼0
to maximize its lifetime utility, namely:
∞
X

max

fCt ;Ot ;Lt ;It ;Kt g

βt UðCt ; Ot ; Lt Þ;

t¼0

subject to expressions (1)–(3) and an initial level of capital K 1 > 0. The
discount factor β satisfies β 2 ð0; 1Þ
From first-order conditions, oil demand and labor supply may be
written as:
�
Ot ¼

Lt ¼

vt Ct
St

�1η
;

� �ψ1
wt
:
Ct

(4)

(5)

The final good Yt is produced by identical firms in a competitive
framework. The technology is represented by a Cobb-Douglas produc
tion function:
3
As previously mentioned, the Green Climate Fund reports contributions to
date of $10.2 billion. The Paris Agreement of 2015 ratified the goal of $100
billion per year in contributions from developed countries through 2025. Prior
to 2025, the Conference of the Parties will set a new goal from a floor of $100
billion per year (UNFCCC, 2016).
4
A club coalition is successful to the extent that the benefits of membership
outweigh the costs involved in joining the club. To determine the net benefits of
membership, it matters not only the number of members but also who they are.
Nordhaus (2015) and Hovi et al. (2017) provide interesting simulations on how
net benefits and GHG emissions are affected under alternative “climate club”
memberships, including key players such as the US, China and the European
Union.

Yt ¼ ðZt Lt Þα K 1t 1α ;

(6)

where Zt is an exogenous productivity variable and parameter α satisfies
α 2 ð0; 1Þ. Productivity Zt is deterministic and grows at a constant rate

given by expðgz Þ, with gz � logðZt =Zt 1 Þ.
The standard profit maximization problem yields optimal demand
for labor and capital:
Lt ¼

2

αYt
wt

;

(7)
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αÞYt

ð1

rt

expressed as:
� * ��
ð1
C
1 ¼ β *t
Ctþ1

(8)

:

Finally, it may be shown that the resource constraint of the region is
represented by:

γÞðStþ1
K *t

τÞO*tþ1

þ1

�
δ ;

(16)

which is obtained after substituting equation (11).

Ct þ It þ St Ot ¼ Yt :

2.3. Government

2.2. Oil-exporting region
Oil production O*t is carried out by identical firms in a context of
perfect competition.5 The typical firm requires intermediate inputs Xt
and capital K*t 1 . In this case, technology is represented by a CobbDouglas production function:

In this context, there is an international institution called “govern
ment”. The only role of the government is to set a tax τ per unit of oil
production and distribute lump-sum transfers Tt in units of the con
sumption good to the household of the oil-exporting country. The cor
responding budget constraint is simply:

γ
O*t ¼ Z *t X γt K *;1
t 1 :

Tt ¼ τO*t :

(9)

In expression (9), γ 2 ð0; 1Þ is a parameter related to the price elas
ticity of supply, as detailed below. At the same time, Z*t denotes the
exogenous productivity in oil production. This productivity is deter
ministic and evolves over time according to the expression Z*t ¼

After substituting expression (17) into the household’s budget
constraint (14), it may be shown that the resource constraint in the oilexporting region is simply:
C*t þ I *t þ Xt ¼ St O*t

Z*0 expðgz tÞ, with gz < 0. The intermediate input Xt is provided by the
oil-importing region, while capital K*t 1 is offered by households in the
exporting region at a rent price rt . As mentioned at the beginning of this
section, all oil produced is exported.
Oil exports are subject to a tax τ per unit of production. Accordingly,
the representative firm must choose inputs to maximize after-tax
benefits:
�
�
γ
max ðSt τÞZ *t X γt K *;1
Xt rt K *t 1
t 1
fXt ;K *t 1 g
*

*

2.4. Market clearing and balanced growth path
by:

The corresponding condition for the goods market is:
Yt ¼ Ct þ It þ C*t þ I *t þ Xt :

K *t 1 ¼

ð1

As discussed, the model exhibits deterministic trends in the tech
nology of both regions. Along the balanced growth path, the production
*
function (9) dictates that oil must grow at rate gz þ gz . Simultaneously,
the ratio St Ot =Yt must be constant. Given that the growth rate of output

(10)

τÞO*t ;
τÞO*t

γÞðSt
rt

:

(11)

Yt is gz , the oil price St must grow at rate gz > 0. Also, from first-order
condition (4) it is inferred that oil efficiency νt evolves at rate
*

After substituting equation (10) in the oil production function (9),
the short-run oil supply curve is obtained by:
O*t ¼ ½γðSt

τÞ�1

γ
γ

Z *t

�1 1 γ

K *t 1 :

ðη 1Þðgz þgz Þ along the balanced growth path.6
Given that variables exhibit a trend over time, the model must be
rewritten in terms of non-stationary variables to find a solution (see the
Appendix for a non-stationary version of the model). Once the equilib
rium path is obtained, oil price St and oil exports Ot can be recovered
from their corresponding stationary paths st and ot according to the
*

(12)

From (12), it can be shown that the price elasticity of oil supply, εs ,
with τ ¼ 0 is constant and equal to γ=ð1 γÞ.
On the other hand, the lifetime utility of the representative house
hold is expressed as follows:
U* ¼

∞
X

�
βt log C*t :

Naturally, the market-clearing condition in the oil market is given

Ot ¼ O*t

From first order conditions, optimal input demands are given by:
Xt ¼ γðSt

(17)

*

expressions St ¼ st expð gz tÞ and Ot ¼ ot Zt expðgz tÞ: To avoid that τ
decreases over time relative to price St , per-unit tax adjusts over time
according to τt � τexpð

(13)

t¼0

*

gz tÞ.

3. Data and calibration

The household rents its capital to firms and receives a lump-sum
transfer Tt from the government. This income is allocated to consump
tion and investment. Its budget constraint is thus given by:

In this framework, the representative household’s problem consists
of choosing consumption, investment and capital to maximize (13)
subject to (14) and (15), given an initial level of capital K* 1 > 0.
The Euler equation for consumption corresponding to this problem is

~ o (2013), the model is calibrated on a
Following Nakov and Nun
monthly basis. Most of the parameters are set following typical values
reported in the literature. The labor share α is fixed at 0.67, while the
1, which is equivalent to a
depreciation rate δ is set at 1:101=12
depreciation rate of 10% per year. The value for the discount rate β is
fixed at 1:01 1=12 , consistent with a rate of return for capital of 4% per
year. Based on the findings of Keane and Rogerson (2012), the inverse of
~ o (2013), the
Frisch’s elasticity, ψ , is fixed at 1. From Nakov and Nun
growth rate of technology in the oil-importing region is set at expðgz Þ ¼
1:031=12 , which implies an average world output growth rate of 3% per
year.
The oil-exporting region is defined by those countries with average

5
In cases in which oil-importing and -exporting regions share similar vari
ables, the latter are denoted with an asterisk.

6
Not surprisingly, these conditions are also satisfied in Nakov and Nu~
no’s
model.

C*t þ I *t ¼ rt 1 K *t 1 þ Tt ;

(14)

where I*t is gross investment. The law of motion of capital is standard,
namely:
K *t ¼ I *t þ ð1

δÞK *t 1 :

(15)

3
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crude oil net exports of 100,000 barrels per day (bpd) or more in the
years 2015–2016. Using information from the U. S. Energy Information
Administration, there are 29 countries that satisfy such criterion.7 The
rest of countries comprise the oil-importing region. According to this
data source, the average growth rate of crude oil imports from the oilimporting region is 1.4% per year for the period 1980–2016. Given
*
the calibrated value for gz and that oil grows at the rate gz þ gz in the

Similarly, the parameter γ is alternatively set at 0.09 and 0.26, which
imply price elasticities of supply of 0.10 and 0.35.
Regarding the productivity parameter in the oil-exporting region, Z* ,
it is set so that the oil price s in the model with no taxes is 0.1 at the
steady state.10 Because Z* is also a function of γ, two alternative values
for Z* are required. Specifically, Z* ¼ 0:228 is set for γ ¼ 0:09, and Z* ¼
0:642 is required for γ ¼ 0:26. The oil efficiency parameter v0 is cali
brated in such a way that the value of crude oil imports as a percentage
of GDP in the oil importing region, sO=Y, is consistent with the data for
the period 2015–2017. The value of crude oil imports for the oilimporting region is obtained from the United Nations’ Comtrade Data
base. GDP from the oil-importing region is estimated from the World
Bank Open Data. These numbers yield an average sO=Y ratio of 1.1%,
which is the value used to estimate v0 . Unless otherwise noted, numbers
are reported in US dollars.
Finally, two alternative values for the per-unit tax on oil exports are
considered. Given that s ¼ 0:1 at the steady state, τ is set at τL ¼ 0:0017
and τH ¼ 0:0083. Translated in relation to oil prices observed in the
data, a value of τL ¼ 0:0017 would be equivalent to a $1 per-unit tax
assuming an oil price of $60 ($1/$60 ¼ 0.017, which is the same as
0.0017/0.1). Similarly, τH ¼ 0:0083 would be equivalent to a $5 perunit tax if the oil price is $60. Under this assumption, these taxes are
reported as τ ¼ $1 and τ ¼ $5 hereafter.

*

balanced growth path, this implies setting expðgz Þ ¼ 0:9987.
Two parameters in the model require special attention: the price
elasticities of oil demand and supply. In both cases, the empirical evi
dence is abundant, and a distinction can be made between short- and
long-run estimates.8 As discussed in Brook et al. (2004), the estimates for
the price elasticity of demand can be sensitive to the econometric
specification and the period of study. Although there is some consensus
that long-run elasticities are greater than short-run elasticities, the range
of estimates is broad, particularly for long-run estimates.
For the price elasticity of oil demand, Cooper (2003) uses a multiple
regression analysis to estimate short- and long-run elasticities. The
author uses annual data from 23 countries for the period 1971–2000.
The results suggest that oil demand is quite inelastic in the short-run,
with estimates typically between 0.02 and 0.11. As expected,
long-run elasticities are generally higher (in absolute value), with values
ranging between 0.03 and 0.57. In his literature review, Smith
(2009) reports that short-run elasticities of 0.05 and long-run elastic
ities of 0.30 are typical estimates in the literature.9 Recently, Caldara
et al. (2019) and Baumeister and Hamilton (2019) estimate short-run
price elasticities of 0.14 and 0.35, respectively. On the other hand,
Gately and Huntington (2002) report a long-run price elasticity of 0.64
for a sample of OECD countries for the period 1971–1997. Based on this
result, the OECD (2004) uses a long-run price elasticity of 0.6 for OECD
countries in a model for the global oil market.
In relation to the price elasticity of supply, it is more difficult to
provide reliable estimates due to the difficulty of distinguishing between
the effects of resource depletion and technical innovation (Smith, 2009).
Notwithstanding these difficulties, several authors report that the supply
of conventional oil is very inelastic, particularly in the short run. In this
regard, Kilian and Murphy (2012) estimate a short-run price elasticity of
0.026, whereas Caldara et al. (2019) and Baumeister and Hamilton
(2019) find higher values (0.10 and 0.15, respectively). Gately (2004)
uses short-run elasticities of between 0.03 and 0.05, and long-run elas
ticities of between 0.15 and 0.58. The OECD (2004) uses intermediate
values of these intervals in a model for the global oil market; that is, 0.04
and 0.35 for the short and long run, respectively. On the other hand,
Smith (2009) reports that the Energy Information Administration (EIA)
works with even more inelastic supply curves, assuming values of 0.02
and 0.10 in the short and long run, respectively.
Based on this evidence, the model is calibrated under different values
for the price elasticity of demand. Specifically, three alternative values
are considered for parameter η: 10, 3.33, and 2. This corresponds to
price elasticities (in absolute value) of 0.1, 0.30 and 0.5, respectively.

4. Results
4.1. Dynamics of stationary variables
In this section, the paths of oil price and exports are presented after
the introduction of a tax on oil exports. As is typical in this type of ex
ercises, the assumption is that the world economy with no taxes is
initially at steady state. Then, an unexpected, permanent tax on oil ex
ports is set. As a result, endogenous variables transit gradually over time
to a new steady state. As mentioned earlier, results are reported under
alternative values for parameters η and γ.
Fig. 1 presents the effects of a $1 per-barrel tax under alternative
values for the price elasticity of demand. In these simulations, a lowprice elasticity of supply is assumed. As expected, the price hike at the
time the tax is introduced is larger if oil demand is more inelastic. For the
case η ¼ 10, the oil price jumps by 0.8% relative to its initial steady-state
value at the time of the tax shock. In the long run, the oil price increases
by 1.7% regardless of the value for η, implying that the tax incidence
falls entirely into consumers. Consistent with the previous result, the fall
in oil exports in the long-run is lower if the demand is more inelastic.
Specifically, oil exports decrease by 0.17% if η ¼ 10; and by 0.83% if η ¼
2.
The corresponding simulations under a $5 per-barrel tax are reported
in Fig. 2. Naturally, the effects on both oil price and exports are quali
tatively similar but larger in magnitude. Recalling that such a tax rep
resents 8.3% of the initial price (¼ 0.0083/0.1), the initial price hike of
4.2% under η ¼ 10 implies that roughly 50% of the tax is borne by
consumers in the oil importing region. As in the previous case, the tax
incidence falls into consumers in the long-run.
The results assuming a more elastic labor supply ðγ ¼ 0:26Þ are
qualitatively similar to those presented in Figs. 1 and 2, and hence are
not reported here. As expected, the price hike at the time of the shock is
now larger for all values of η. Therefore, the tax incidence on consumers
is also higher. For a given per-barrel tax, the percentage change in the
long-run oil price is the same irrespective of the elasticity of demand,
and the fall in long-run oil exports is larger if demand is more elastic.

7
These countries are the following: Algeria, Angola, Azerbaijan, Brazil,
Brunei, Canada, Chad, Colombia, Republic of the Congo, Ecuador, Egypt,
Equatorial Guinea, Gabon, Iran, Iraq, Kazakhstan, Kuwait, Libya, Malaysia,
Mexico, Nigeria, Norway, Oman, Qatar, Russia, Saudi Arabia, United Arab
Emirates, Venezuela and Vietnam. Exports from these 29 countries represent
nearly 94% of world oil exports. The most recent data available is for the year
2016.
8
For a detailed review of the literature on the price elasticity of oil demand,
see Dahl (1993, 1995). For the price elasticity of oil supply, see Dahl and
Duggan (1998) and Watkins and Streifel (1998). Brook et al. (2004) offer a
summary on short- and long-run estimates of price elasticities of supply and
demand. A more recent review of both elasticities can be found in Smith (2009).
9
Huntington (2010) reports a long-run price elasticity of 1.54 for the
United States. The same author recognizes that his estimation is quite uncer
tain, and the value obtained is not realistic.

10
Given the parameter values described above, a steady-state solution is
supported by low values for the equilibrium oil price s.
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4.2. Tax revenue
Tax revenue is simply computed as the per-barrel tax times oil ex
ports. Given the equilibrium path ot , (non-stationary) tax revenue Rt
*

may be recovered from the expression Rt ¼ τt ot Zt expðgz tÞ. To give an
empirical content to the analysis, oil exports at the initial steady state
are scaled to replicate the data. Information on exports from the oilexporting region is obtained from the U. S. Energy Information
Administration. The most recent data is only available for the year 2016.
According to this source, total exports from the oil-exporting region
average 40.7 million of bpd. Because tax revenues are reported on an
annual basis, this number is multiplied by 360 to give total oil exports
per year.
The results for tax revenues under alternative assumptions and perbarrel taxes are reported in Table 1. Only estimates for the supply
elasticity parameter γ ¼ 0:09 are reported, since simulations under the
alternative value ðγ ¼ 0:26Þ yield similar results. The first panel assumes
that all exports from the oil-exporting region are taxed. Clearly, this is an
unrealistic assumption. However, this analysis is provided to give an
idea of the revenue potential of the tax. For a tax of $1 per barrel, rev
enue is estimated in $14.8 billion dollars after the first year of imple
menting the tax. This revenue increases over time until reaching $26
billion dollars in the year 20 under the low-elasticity of demand sce
nario. Naturally, lower revenues should be expected as the demand is
more elastic. However, the differences are not substantial.
For the $5 per-barrel tax scenario, revenues are significantly larger.
After the first year of implementation, between $73.6 and $73.9 billion
dollars are collected. In the year 20, revenues are almost 5 times larger
than under the $1 per-barrel tax scenario.
The next two panels present revenue estimates assuming that only
50% and 25% of total exports are taxed. It may be easily verified that
numbers are proportional to the results reported in the first panel. For a
$1 per-barrel tax, revenues after 1 year would be between $3.7 and $7.4
billion dollars. These numbers would be roughly 5 times larger under the
$5 per-barrel tax simulation.
In a framework where an international tax on oil exports is volun
tarily adopted by a group of countries (see next section for details), the
amount of the tax is crucial to incentivize cooperation. For example, it
should be expected that a larger group of countries would be willing to

Fig. 1. Oil price and exports under a $1 per-barrel tax on oil exports
(percentage change with respect to initial steady state).

Table 1
Estimated oil tax revenues. (annual billion dollars in real terms).
Tax: $1/barrel, γ ¼ 0.09

η ¼ 10

Fig. 2. Oil price and exports under a $5 per-barrel tax on oil exports
(percentage change with respect to initial steady state).

η¼3

Tax: $5/barrel, γ ¼ 0.09

η¼2

Year

Tax on 100% of oil exports

1
5
10
15
20

14.85
16.70
19.36
22.44
26.01

Year

Tax on 50% of oil exports

1
5
10
15
20

7.42
8.35
9.68
11.22
13.01

Year

Tax on 25% of oil exports

1
5
10
15
20

3.71
4.17
4.84
5.61
6.50

14.84
16.65
19.29
22.37
25.93
7.42
8.33
9.65
11.18
12.96
3.71
4.16
4.82
5.59
6.48

14.83
16.62
19.24
22.30
25.84
7.42
8.31
9.62
11.15
12.92
3.71
4.16
4.81
5.57
6.46

η ¼ 10

η¼3

η¼2

73.94
82.96
96.17
111.48
129.24

73.69
81.89
94.67
109.71
127.17

73.59
81.18
93.38
108.04
125.18

36.97
41.48
48.08
55.74
64.62

36.84
40.94
47.33
54.85
63.59

36.80
40.59
46.69
54.02
62.59

18.49
20.74
24.04
27.87
32.31

18.42
20.47
23.67
27.43
31.79

18.40
20.29
23.35
27.01
31.29

Note: η is the inverse for the price elasticity of oil demand (in absolute value).
Similarly, γ /(1 - γ) is the price elasticity of oil supply.
Source: Own elaboration.
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cooperate if the tax is low, as compared to a situation where the tax is
high. Based on this idea, suppose that countries mutually cooperate so
that 50% of global oil exports can be taxed at $1 per barrel, but only 25%
of oil exports can be taxed if the duty is $5 per barrel. According to the
estimates provided in Table 1, revenue collected in year 1 would be
between $7.4 and $18.4 billion dollars. These are non-negligible re
sources, especially if compared to what the Green Climate Fund has
raised to date.

that belong to the club. If oil is taxed, the oil-importing country would
have the right to a share of the revenue collected to finance environ
mental programs in its own country.15 This revenue share should be the
same among club members. Similar to the case of oil-exporters, the
remaining revenue would be allocated to (say) the Green Climate Fund if
the oil-importing country is either a developed or middle-income
economy. If the oil-importing economy is a low-income one, all the
collected revenue would be used to fight climate change in its own
nation.
From the previous discussion, it is evident that oil-exporters can al
ways have the option to avoid the tax entirely by exporting exclusively
to countries that do not belong to the club. This is a clear example of
“leakage”, where oil exports may be diverted to non-member countries.
To increase the costs of non-cooperative behavior, an agreement among
club members could be made so that countries outside the club cannot
have access to the resources of the recipient international fund. In this
manner, such resources would be only available for club members.
The natural concern is the feasibility of such an arrangement under
international laws, especially under the WTO rules. From the perspec
tive of the oil-exporting country, it is important to clarify that export
taxes are not prohibited by the WTO. GATT Article XI bans imports or
export restrictions “other than duties, taxes or other charges”. In fact,
according to Piermartini (2004) about one third of WTO members make
use of export taxes. However, an oil-importing country with club
membership imposing differentiated taxes on oil imports (zero taxes to
member countries, and positive taxes to non-members) would be in a
clear violation of the MFN principle, which is a cornerstone of the in
ternational trade system.
In this regard, there are at least three arguments under which the
“Oil and Climate Club” proposal might avoid violating the MFN prin
ciple. The first argument is raised by Stiglitz (2006): club members
would agree that the oil-export tax required to price the environmental
externality is just an additional cost of doing business. Therefore, an
oil-producing country that does not impose a tax on crude oil would be
in fact subsidizing their own firms. Export subsidies are prohibited by
the WTO, and thus oil imports from countries outside the club would be
subject to legal countervailing duties. Even though this is a solid argu
ment from an economic perspective, it is not at all clear that it abides by
the WTO rules (see Pauwelyn, 2013, for a thorough explanation).
Therefore, the consistency of such argument with WTO rules remains to
be tested.
Based on the literature on carbon markets, a second option would be
to establish the club through a WTO Annex 4 agreement (ICTSD, 2016).
Annex 4 contemplates plurilateral trade agreements that allow a subset
of WTO members to sign issue-specific negotiations with rights and
obligations exclusive for signatories. Under such agreements, club
members are not obliged to grant MFN treatment to non-club members.
A potential disadvantage of this proposal is that it requires consensus of
the WTO Ministerial Conference for approval (Draper and Dube, 2013).
Therefore, the agreement might be subject to opposition from those
countries not interested in joining the club.
A third option to avoid violating the MFN principle is by invoking
GATT Article XX section g (Pauwelyn, 2013; Mavroidis and de Melo,
2015). This article allows exemptions to the MFN principle if trade
measures are related to “the conservation of exhaustible natural re
sources”. In this regard, it might be claimed that clean air is an
“exhaustible natural resource”. In fact, the WTO in the past has validated
restricting trade measures by invoking Article XX(g). A complementary

5. Is it feasible to implement a global tax on oil?
To date, global efforts to mitigate climate change have been insuf
ficient. As pointed out by authors such as Nordhaus (2015) and Gollier
and Tirole (2015), this situation is a clear example of the “tragedy of the
commons” at the global level. Specifically, the atmosphere is a resource
shared by all countries, in which CO2 and GHG emissions can be thrown
away. All countries would benefit from having a cleaner environment.
However, a country acting in isolation does not have enough incentives
to decrease its own GHG emissions. This is because the costs of such
policies are borne by the individual country, but the benefits are shared
by all. To date, international agreements such as the Kyoto Protocol and
the more recent Paris Agreement have been unsuccessful to solve this
free-riding problem (Cramton et al., 2015; Gollier and Tirole, 2015;
Nordhaus, 2015). The reason is that pledges made by individual coun
tries are essentially voluntary, and not subject to punishment in the
event of non-compliance. Therefore, a global tax on oil exports based on
voluntarism with no punishment for defectors would be doomed to
failure.11
In this context, Nordhaus (2015) has proposed a “Climate Club” to
overcome the free-riding problem for the provision of the global public
good, namely, a cleaner environment.12 What distinguishes a club from
other type of voluntary arrangements is that club members can obtain
mutual benefits from sharing the cost of contributing to the public good.
Translating this general idea to the issue analyzed here, a tax on
crude oil exports would be implemented through an “Oil and Climate
Club”. The goal of this voluntary club would be to raise resources
through a uniform tax on crude oil exports to fund programs aimed at
mitigating climate change. This club would be constituted by countries
that either import or export oil (or both, such as the United States). For
club members, oil exports to oil-importing countries would be subject to
a uniform tax (per-barrel or ad-valorem) previously agreed. The revenue
would be collected by the oil-exporting economy. A given percentage of
the revenue would be allocated to programs aimed at mitigating climate
change within the oil-exporting country. If this country is either a
developed or middle-income economy, the remaining share of revenue
would be transferred to an international fund (e. g., the Green Climate
Fund) to finance mitigation programs in less-developed countries.13
Naturally, this contribution should be large enough to motivate lowincome countries to join the club.
To incentivize cooperation, oil-importing countries would set a tax
on oil imports from countries outside the club.14 This tax would be at
least similar in magnitude to the one imposed in oil-exporting countries
11

Gollier and Tirole (2015), Weitzman (2015) and Cramton et al. (2015),
among others, have emphasized the relevance of reciprocity (rather than uni
lateral voluntarism) for successful cooperation, especially in contexts where the
free-riding problem is present. Of course, the lack of monitoring and enforce
ment institutions at the global level are also important factors that exacerbate
countries’ free-riding behavior.
12
For a literature review on climate clubs, see Hovi et al. (2016).
13
Gollier and Tirole (2015), Stiglitz (2015) and Cramton et al. (2015) un
derscore the importance of a mechanism for side transfers in an international
negotiation of this sort.
14
The idea of imposing trade sanctions on non-participants in environmental
agreements is raised by Barrett (1997), Stiglitz (2006), Lessmann et al. (2009),
Metcalf and Weisbach (2009), and Nordhaus (2015), among others.

15
Major oil importers in the developed world such as the United States, Japan,
South Korea, Germany, Spain, Italy and France are also among the major
emitters of carbon dioxide (International Energy Association Atlas of Energy).
Allowing these economies to receive a share of the revenue to fund programs to
mitigate climate change in their own countries would not only be incentivecompatible but also presumably more effective to fulfill the club’s goal.
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step would be to demonstrate a connection between the tax on oil im
ports and the protection of clean air. Of similar importance would be to
prove that such policy is consistent with other related domestic mea
sures (see Pauwelyn, 2013, for details).
Overall, this discussion has provided some alternatives under which
the rules of the “Oil and Climate Club” might be consistent with inter
national trade laws. Given that each of these alternatives can be subject
to objections by threatened countries, a set of “climate amendments”
might be necessary to avoid retaliation and simultaneously make WTO
rules more sympathetic to the environment (Nordhaus, 2015).
To illustrate what set of countries might integrate the “Oil and
Climate Club”, Table 2 presents selected crude oil imports of the 12
world largest importers in 2017, as a share of global oil imports. Data are
collected from the UN Comtrade Database. Information is classified into
three major oil exporting regions/countries: Middle East (Kuwait,
Oman, Saudi Arabia and United Arab Emirates), Developed countries
(Canada, Netherlands, Norway, United Kingdom and United States), and
Russia. This nation is included because it is the second largest oil
exporter. Note that all countries listed in Table 2 belong to the WTO.16
The first number in the table indicates that Chinese imports of crude
oil from the Middle East region (as defined above) represent 5.1% of
world imports. The row “Total” reports that oil imports of the largest 12
importers from the Middle East and Developed regions, and Russia
represent 22.5%, 12.3% and 7.5% of world imports, respectively. This
means that 42.3% of global oil trade is made by this small but influential
group of 19 countries.17 Even if China, India and Russia are excluded,
the remaining countries still capture 25.7% of world oil imports. Using
the numbers reported in section 4, these remaining countries would
raise slightly more than $18.4 billion dollars in the initial year under a
$5 per-barrel tax.
It is not at all clear how an “Oil and Climate Club” might be formed.
In fact, the discussion above does not imply that a club of this nature
would be relatively easy to create, or that it would be integrated
exclusively by such countries. In this regard, it is possible that coordi
nated actions taken by a group of “enthusiastic” countries might
permeate to “reluctant” countries (Hovi et al., 2016). This might be
especially important for countries belonging to the European Union. On
the other hand, as discussed by Hovi et al. (2016), pivotal founding
members would probably be those with large economies and high GHG
emissions. For all these reasons, a club with significant influence and
impact to mitigate climate change would arguably need the leadership
of some or all the key players identified in Table 2.

Table 2
Crude oil imports of major importers from selected regions in 2017. (% of world
oil imports).
China
United States
India
Japan
South Korea
Germany
Netherlands
Italy
Spain
France
Singapore
United Kingdom
Total
Total excl China and India

Middle East

Developed

Russia

Total

5.1
2.5
3.1
5.4
3.6
0.0
0.2
0.4
0.3
0.3
1.4
0.1
22.5
14.3

0.9
6.4
0.1
0.1
0.3
1.2
0.9
0.2
0.3
0.4
0.0
1.6
12.3
11.4

2.8
0.1
0.2
0.4
0.3
1.4
1.1
0.3
0.1
0.5
0.1
0.1
7.5
4.5

8.8
9.0
3.3
5.9
4.2
2.7
2.2
0.9
0.8
1.2
1.5
1.8
42.3
30.2

Note. Middle East countries: Kuwait, Oman, Saudi Arabia and United Arab
Emirates. Developed countries: Canada, Netherlands, Norway, United Kingdom
and United States.
Source: Own elaboration based on data from UN Comtrade Database.

oil demand and supply. The model suggests that revenues could be
significant, depending on the magnitude of the tax and the share of
global exports taxed. For example, a per-barrel tax of $1 with 50% of oil
exports taxed could generate revenues of $7.4 billion dollars after the
first year of implementation. Similarly, a per-barrel tax of $5 over 25%
of global exports would raise between $18.4 and $18.5 billion dollars in
the initial year. Compared to what has been raised to date by the Green
Climate Fund, this tax could generate nonnegligible resources with
which to mitigate global climate change in the coming years.
Given that cooperation at the global level to combat climate change
is subject to free-riding, an “Oil and Climate Club” is proposed. The rules
for such a club are sketched and their compliance with international
trade laws are discussed. Under certain conditions, both developed and
middle-income countries belonging to the club are entitled to keep a
share of the revenues of the tax. The remaining share would be allocated
to an international fund such as the Green Climate Club to finance
environment-friendly programs in low-income countries. In this
manner, the revenue estimates provided are the global revenues that
would be used to fight climate change.
Pivotal countries for the creation of an “Oil and Climate Club” are
also identified, based on a list of the major crude oil importers and ex
porters that are members of the WTO. Interestingly, a small but influ
ential group of 19 export and import countries is responsible for 42.3%
of global oil trade. Even if China, India and Russia are excluded from this
group, the remaining countries still account for 25.7% of world oil im
ports. Using the numbers reported by the model, these remaining
countries could raise more than $18.4 billion dollars in the initial year,
assuming a $5 per-barrel tax on oil.
As mentioned in the introduction and section 3, expected revenues
assume that both oil imports and prices, and world GDP will continue to
grow at their long-run rates for the next 20 years. Of course, the numbers
could be very different if these assumptions are changed. For this reason,
the revenues reported should not be taken at face value. Rather, the
exercise presented here illustrates that a tax on oil exports has great
potential to collect revenues at the global level.
One issue that deserves further exploration is how to determine the
optimal tax on oil exports. In this model, negative externalities from oil
consumption are absent, and thus, the optimal oil tax cannot be deter
mined. Therefore, future research would compare the tax rates consid
ered here against the optimal rate, and analyze how such differences
would affect welfare.

6. Conclusion and policy implications
This article explores the potential revenue from an international tax
on oil exports to finance programs aimed at mitigating climate change.
For that purpose, a dynamic, general equilibrium model with two re
gions is used in which one region is an oil exporter and another is an oil
importer. The advantage of using such a model is that equilibrium ex
ports and prices are endogenously determined as a function of the oil
tax. In the calibration exercise, the oil-exporting region is represented by
major net exporters comprising 94% of world oil exports, whereas the
rest of countries embody the oil-importing region. Using information on
current oil exports, revenue projections for 20 years are provided. These
projections assume alternative per-barrel taxes and price elasticities of

16

Table 2 excludes major oil exporters such as Iraq and Iran because they do
not belong to the WTO.
17
According to Falkner (2016), a small climate club has three major advan
tages. First, it facilitates dialogue and the likelihood to reach an agreement on
climate mitigation. Second, club benefits and enforcement are relatively easier
to achieve. Finally, it provides international legitimacy to their members. Hovi
et al. (2016) argue that cooperation in small groups could bypass the consensus
rule barrier currently present in international environmental agreements.
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Appendix
The model in stationary form
Let Nt denote the set of non-stationary variables fYt ; Kt ; Ct ; It ; Xt ; K*t ; C*t ; I*t g. A stationary version nt of a variable Nt is given by the expression nt �

Z0 Nt =Zt , with Z0 ¼ 1. Similarly, define st � St expðgz tÞ and ot ¼ o*t � Ot =½Zt expðgz tÞ� as the stationary versions for oil price and quantities fSt ;Ot ;O*t g.
The set of 11 equations that describe the model in its stationary form for the 11 endogenous variables are the following:
*

*

v0 ct ¼ st oηt ;
ψ
ct L1þ
¼ αyt ;
t

�
1¼β

��
ct
ð1
z
ctþ1 expðg Þ

αÞytþ1 expðgz Þ
kt

þ1

�
δ ;

yt ¼ ct þ it þ st ot ;
kt ¼ it þ ð1

gz Þ�1 α ;

yt ¼ Lαt ½kt 1 expð
�
1¼β

gz Þ;

δÞkt 1 expð

��
ð1

c*t
*
ctþ1 expðgz Þ

xt ¼ γðst

γÞðstþ1

τÞo*tþ1 expðgz Þ

k*t

þ1

�
δ ;

τÞo*t ;

st o*t ¼ c*t þ i*t þ xt ;
k*t ¼ i*t þ ð1

δÞk*t 1 expð

�
o*t ¼ Z *0 ðxt Þγ k*t 1 expð

gz Þ;

�1
gz Þ

γ
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