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Determinants of Crude QOil Prices:
Supply, Demand, Cartel or Speculation?

2 Selection of Possible
Determinants

To accommodate the multitude of fac-
tors that potentially determine oil prices,
this study examines different variables
relating to each of the four groups pre-
viously outlined (supply, demand, oil
market and financial markets).

On the supply side, the total oil rigs
and total gas rigs variables provide an
indication of the current level of pro-
duction. Most notably, the number of
oil rigs has increased significantly over
the last ten years, while the rise in the
number of gas rigs has been less pro-
nounced. A substitution relationship
exists between oil and gas production
(especially when it comes to electricity
generation).

The worldwide refining capacities
and their degree of capacity utilization
describe supply-side factors that should
bear a close relationship to short-term
shortfalls on the oil market.

If there is a general expansion of
refining capacities, bottlenecks caused
by growing demand can be countered
more quickly. Following this logic, a
negative impact on crude oil prices
would be the result. On the one hand,
if the rate of actual utilization of avail-
able refining capacities gets closer to
the total capacity limit, this could be
interpreted as an increase in shortages
on the market. Consequently, a higher
rate of capacity utilization would result
in rising oil prices. On the other hand,
higher capacity utilization at existing
capacities leads to a short-term increase
in supply. Analysis of the two time
series reveals a sharp rise in worldwide
refining capacities, particularly be-
tween 1997 and 2001 (9.4%). A fur-
ther, albeit smaller upturn can be
observed between the end of 2005 and
the beginning of 2007 (chart 5).

Another variable is frequently men-
tioned in the debate surrounding the

subject: available reserves, which are
hypothesized to contribute to oil price
hikes (particularly in the last few years).
As outlined in section 1, the relatively
low reserve stocks in OECD countries
lead to tensions that may translate into
upward oil price movements. For their
part, the total reserve stocks available
worldwide represent a significant vari-
able in the determination of oil prices.
The time series included in this study
are based on geological and technical
estimates of existing energy sources.
Chart 5 shows that the estimates of
worldwide reserves have more than
doubled since 1985. The OPEC coun-
tries’ reserves saw a particularly sharp
increase between 1978 and 1988, while
the reserves of non-OPEC countries
remained at around 200 to 250 billion
barrels for a long period. After that,
between 2002 and 2003, they experi-
enced a strong surge to almost 400 bil-
lion barrels.

The group of supply-side variables
also contains the entire worldwide supply
as a time series, which, in addition to
crude oil production, also includes lig-
uids and other refinery products. While
the global oil supply has, with some
fluctuations, increased moderately since
the mid-1990s, the ratio between
OPEC and non-OPEC supply has barely
changed at all. We expect a negative ef-
fect of overall crude oil supply on prices.

The cost of developing new oil wells
is a further aspect that is critical in the
group of supply-side variables. Upward
movements in the costs associated with
exploring new oil fields should be re-
flected in the oil price. Until the 1990s,
the costs of exploration remained rela-
tively stable, but increased by more
than sixfold over the following 15 years.
Finally, this group of factors also
includes the time series of the Baltic
Dry Index, which serves as a measure
of the transport costs for commodities.
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Based on the assumption that the
accumulation of crude oil reserves per-
mits greater flexibility in countering
short-term supply shortages, we in-
cluded the worldwide crude oil invento-
ries variable in the group of supply-side
variables. However, as changes in
inventory levels simultancously create
precautionary demand, the direction of
this variable on oil prices cannot a
priori be determined conclusively.

On the demand side, which in the
debate on the subject is frequently
viewed as being responsible for the
most recent surge in oil prices, this
study uses time series for economic de-
velopment (GDP) in the euro area and
the EU, China, the OECD and the G-7,
as well as the J.P.Morgan EMBI spread
series. Furthermore, to account for the
economic and investment environment,
we used relevant monetary and macro-
economic data, such as the U.S. Federal
Funds Rate, consumer price index develop-
ments, monetary growth (M2) in the
U.S.A., and the 10-year U.S. bond rate.
Here, too, the net effect of the different
variables is a priori not clearly defined.
Hotelling’s theory, for example, sug-
gests a positive influence of interest
rates on the oil price (the price of an
exhaustible resource increases in line
with the rate of interest). At the same
time, however, a fall in interest rates
might also lead to increasing demand
and thus to a rise in oil prices.

Finally, alongside demand develop-
ments that occur as a result of short-
term changes in economic activity, the
economies’ enerqy intensity is another
relevant, structural variable. An in-
crease in energy consumption for a
given output level has an impact on the
demand for oil and thus possibly on the
oil price. Energy intensity witnessed a
sharp decline before the turn of the
millennium; since then, it has fluctu-

ated between 12,400 and 12,600

Determinants of Crude Oil Prices:
Supply, Demand, Cartel or Speculation?

British Thermal Units (BTU) per U.S.
dollar.

We account for the possible impact
of oil-market variables — especially of
OPEC countries — on the oil price (sec-
tion 1) by taking account of the fre-
quently cited OPEC production quota
and the OPEC’s share in world crude
oil reserves, among others. Given the
important role Saudi Arabia plays in
crude oil production and thus in price
dynamics, this study also examines a
separate time series for Saudi Arabia’s
OPEC quota. For both production quota
time series, we expect a negative effect
on the short-term development of
crude oil prices, as has been empirically
demonstrated by Dees et al. (2004).

The group of financial market vari-
ables draws upon the time series of the
S&P 500 index, which is based on the
share prices of the 500 largest listed
U.S. companies and should therefore
be a good indicator of the U.S. financial
markets, which have worldwide signifi-
cance. A positive, investment-boosting
atmosphere in international financial
markets should also be reflected in the
development of oil prices, moving them
in a positive direction.

We use the time series of the Com-
modity Futures Trading Commission’s
net positions in the futures market (non-
commercial long positions minus non-
commercial short positions) as a proxy
for speculative investor behavior, as
suggested by Gurrib (2007) in his study
on crude oil prices and speculation.
Finally, the exchange rate is also in-
cluded as a significant financial market
variable for explaining crude oil prices
(Breitenfellner and Crespo Cuaresma,
2008).

Important geopolitical and histori-
cal events (e.g. the Second Gulf War
from August 1990 to February 1991
and the Iraq War in 2003) are also ac-

counted for by using dummy variables.
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Chart 5
Potential Determinants of Crude Oil Prices
Federal Funds Rate Interest for 10-Year Bonds
% USD/barrel % USD/barrel
10 — 140 12 — — 140
9 1M
— 120 10 120
8
9
— 100 100
/ 8
6 — s 7 80
5 6
4 — 60 5 60
4
3 — 40 40
3
2
— 20 2 20
1 1
0 — 0 0 — — 0
Jan.85  Jan.90  Jan.95  Jan.00  Jan.05 Jan.85  Jan.90  Jan.95 Jan.00  Jan.05
== Federal funds rate (left-hand scale) == |nterest for 10-year bonds (left-hand scale)
== Crude oil price (right-hand scale) == Crude oil price (right-hand scale)
EMBI Spread Energy Intensity Worldwide
Basis points USD/barrel BTU/USD USD/barrel
1500 — — 140 10,600 — — 140
1,400 10,400
1,300 120 ' — 120
1,200 10,200
1,100 100 — 100
1,000 10,000
900 80 9,800 — 80
800
700 60 9600 — €0
600 9,400
500 40 — 40
400 9,200
300 20 9,000 — 20
200
100 — — 0 8,800 — — 0
Jan.98 Jan.00 Jan.02 Jan.04 Jan.06 Jan.08 Jan.98 Jan.00 Jan.02 Jan.04 Jan.06 Jan.08
== EMBI spread (left-hand scale) == Energy intensity (left-hand scale)
== Crude oil price (right-hand scale) = Crude oil price (right-hand scale)
GDP Growth, G-7 GDP Growth, OECD Europe
Volume index USD/barrel % USD/barrel
120 — — 140 10 — — 140
110 — — 120 120
— 100 100
100 —
80 80
90 —
60 60
80 —
40 40
0 - 20
60 — — 0 0

Jan. 85 Jan.90  Jan.95  Jan.00  Jan.05

«= G-7 GDP growth (left-hand scale)
== Crude oil price (right-hand scale)

Source: Oil Market Report, EIA, Thomson Reuters.

Jan. 85 Jan.90  Jan.95 Jan.00  Jan.05

= OECD Europe GDP growth (left-hand scale)
== Crude oil price (right-hand scale)
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(continued) Chart 5

Potential Determinants of Crude Oil Prices

GDP Growth, China

% USD/barrel
20 — — 140
18
120
16
14 100
12 80
10
8 60
6 40
4
20
2
0 0
Jan. 85 Jan. 90 Jan.95  Jan.00  Jan.05
«= China GDP growth (left-hand scale)
== Crude oil price (right-hand scale)
Average World Temperature
Degree Celsius USD/barrel
150 — — 140
149 —
— 120
148 —
147 — — 100
146 — _ 80
145 —
144 — g
143 — 40
142 —,
— 20
141 —
140 — — 0
Jan. 85 Jan.90  Jan.95 Jan.00  Jan.05
== Average world temperature (left-hand scale)
= Crude oil price (right-hand scale)
Worldwide Refinery Capacities
1,000 barrels/day USD/barrel
90,000 — — 140
87500 — — 120
85,000 — _ 10
82,500 —
— 80
80,000 —
— 60
77500 —
75000 — y
72500 — s
70,000 — - 0
Jan. 95 Jan. 99 Jan.03 Jan. 07

== \Norldwide refinery capacities (left-hand scale)
== Crude oil price (right-hand scale)

Source: Oil Market Report, EIA, Thomson Reuters

U.S. Consumer Price Index
1982 bis 1984 = 100 USD/barrel
220 — — 140

200

180

160

140

120

100

80 — — 0
Jan. 85 Jan.90  Jan.95  Jan.00 Jan. 05

== CPl USA. (left-hand scale)
== Crude oil price (right-hand scale)

Total Oil Rigs

Number USD/barrel
850 — — 140
800 —

— 120
750 —
700 — — 100
650 — .-
600 —
550 — g
500 — 40
450 —

— 20
400 —
350 — — 0

Jan. 95 Jan.98  Jan.O1 Jan.04  Jan.07

== Total oil rigs (left-hand scale)
== Crude oil price (right-hand scale)

Worldwide Oil Reserves

Billion barrels USD/barrel
1,400 — — 140
1,300 120

1,200
100

1,100
1,000 80
900 €0

800
40

700
600 20
500 — — 0

Jan.85  Jan.90  Jan.95 Jan.00  Jan.05

== \Norldwide oil reserves (left-hand scale)
== Crude oil price (right-hand scale)
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(continued) Chart 5

Potential Determinants of Crude Oil Prices

Oil Supply
Million barrels USD/barrel
88,000 — — 140
86,000
120
84,000
82,000 100
80,000 80
78,000
76,000 60
74,000 40
72,000
20
70,000
68,000 0
Jan.85  Jan.90  Jan.95  Jan.00  Jan.05
== Qil supply (left-hand scale)
== Crude oil price (right-hand scale)
Exploration Costs
1,000 USD per well USD/barrel
1,800 — — 140
1,400 100
1,200
80
1,000
60
800
40
600
400 20
200 — — 0
Jan.85  Jan.90  Jan.95  Jan.00  Jan.05
== Exploration costs (left-hand scale)
== Crude oil price (right-hand scale)
OPEC Reserves
Share in total reserves in % USD/barrel
80 — — 140
78 —
— 120
76 —
74 100
72 80
70
68 60
66 40
64
20
62
60 — — 0
Jan. 85 Jan.90  Jan.95 Jan.O0  Jan.05

== OPEC reserves (left-hand scale)
== Crude oil price (right-hand scale)

Source: Oil Market Report, EIA, Thomson Reuters.

U.S. Capacity Utilization

% USD/barrel
100 — — 140
98
96 120
94
92 100
90
88 80
86
84 0
82
80
78 40
76
74 20
72
70 — - 0
Jan. 85 Jan.90  Jan.95 Jan.00  Jan.05
== J.S. capacity utilization (left-hand scale)
= Crude oil price (right-hand scale)
Worldwide Oil Stocks
Billion barrels USD/barrel
4400 — — 140
4200 —
4000 — 120
3800 —
3600 — 100
3,400 %0
3200 —
3000 — 0
2,800 —
2600 — 40
2400 —
2,200 — 20
2,000 —
1800 — )
Jan.85  Jan.90  Jan.95  Jan.00  Jan.05
== \Worldwide oil stocks (left-hand scale)
== Crude oil price (right-hand scale)
OPEC Quota
1,000 barrels/day USD/barrel
30,000 — — 140
28,000 190
26,000
100
24,000
22,000 80
20,000 60
18,000
40
16,000
14,000 20
12,000 — — 0

Jan.85  Jan.90  Jan.95 Jan.00

== OPEC quota (left-hand scale)
== Crude oil price (right-hand scale)

Jan. 05
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(continued) Chart 5

Potential Determinants of Crude Oil Prices

Saudi Arabia Quota

1,000 barrels/day USD/barrel
10,000 — — 140

9,000 —
— 120

8,000 —
7000 — — 100
6000 — _ %

5000 —
4000 — o0
3,000 — 40

2,000 —
— 20

1,000 —
0 — — 0

Jan.85 Jan.90  Jan.95 Jan.00  Jan.05

== Saudi Arabia quota (left-hand scale)
== Crude oil price (right-hand scale)

S&P Composition

December 31, 1963 = 100 USD/barrel
1,600 — — 140
1,400 — 120

1200 —
100

1,000 —
80

800 —
60

600 —
40

400 —
200 — 20
0 — — 0

Jan.85  Jan.90 Jan.95 Jan.00  Jan.05

== S&P Composition (left-hand scale)
== Crude oil price (right-hand scale)

Source: Oil Market Report, EIA, Thomson Reuters.

Nominal Effective Exchange Rate of the U.S. Dollar

Index; CPI-based USD/barrel
140 — — 140
130 120
120 100
110 80
100 60
90 40
80 20
70 — — 0
Jan. 85 Jan.90  Jan.95  Jan.00  Jan.05
== Nominal effective exchange rate of the U.S. dollar
(left-hand scale)
== Crude oil price (right-hand scale)
Net Positions

1,000 USD/barrel
120,000 — — 140

100,000
120

80,000
60,000 100
40,000 80

20,000
0 60
—20,000 40

—40,000
20

—60,000
—80,000 — — 0

Jan.85 Jan.90 Jan.95 Jan.00  Jan.05

== Net positions (left-hand scale)
== Crude oil price (right-hand scale)

3 Applying Bayesian Model
Averaging to Oil Price Inflation
BMA is a technique designed to help
account for the uncertainty inherent in
the model selection process, a factor
that traditional statistical analysis often
neglects. By averaging over many dif-
ferent competing models, BMA incor-
porates model uncertainty into conclu-
sions about parameters and prediction.
BMA has been applied successfully to
many statistical model classes, includ-

ing linear regression models, general-
ized linear models, Cox regression
models and discrete graphical models.
In most cases, using BMA improved
predictive performance. In economics,
BMA has been applied mainly to eco-
nomic growth determinants (Fernan-
dez et al. 2001; Sala-i-Martin et al.,
2004; Crespo Cuaresma and Doppel-
hofer, 2007). Recently, however, BMA
has also been applied to other econo-
mic research questions, such as deter-
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minants of currency crises (Crespo
Cuaresma and Slacik, 2009). A thor-
ough account of the statistical details of
BMA can be found in Raftery (1995)
and Hoeting et al. (1997). Due to space
constraints, we will just provide intui-
tive aspects of the method and their im-
plementation.

The basic idea behind BMA is to ob-
tain weighted average estimates of pa-
rameters of interest across potential
models, using the (probabilistic) belief
in each model after observing the data
as a weight. In our application, the class
of models considered can be parame-
terized as follows

k
p,=a +Zﬁjxj,t—l +é, (1)
=1

where p is the oil price inflation vari-
able and X, forj =1, .., K are variables
which may have an effect on p.'"* There
are thus 2% possible linear models that
can be considered using this set of ex-
planatory variables. BMA estimates are
obtained by weighting each estimate
with the posterior probability of the
model it comes from, and summing
over the whole model space, which is
composed by all 2 models. The poste-
rior model probability is, in turn, a
function of the prior inclusion probabil-
ity of the model and the marginal like-
lihood of the model, which summarizes
how well the model fits the data. In
BMA, Zellner’s g-prior is the most
common choice of prior distribution
over the parameters of a given model
(Fernandez et al. 2001a; Liang et al.,
2008; Feldkircher and Zeugner, 2009),
while a flat prior probability over mod-
els is the preferred choice in the litera-
ture. Recently, Ley and Steel (2009)

proposed using a hyperprior on model
size. They show that this approach leads
to more robust inference when apply-
ing BMA. In our application, we use
the BRIC prior over model parameters
proposed by Fernandez et al. (2001),
and the hyperprior over the model
space put forward by Ley and Steel
(2009). The BRIC prior over the
parameter space bridges the use of the
Bayesian information criterion (BIC)
and the risk inflation criterion (RIC) as
an instrument to obtain posterior
model probabilities. Using simulated
data, Fernandez et al. (2001) show that
the BRIC prior has the best perfor-
mance among the different g-priors put
forward in the literature.

The lack of a single, consistent the-
oretical framework in which to frame
the choice of explanatory variables for
oil price changes makes BMA an opti-
mal method for our application. Table 1
presents the set of variables which are
used as potential covariates. The vari-
ables are measured at monthly fre-
quency'” and they represent different
oil demand and supply factors, as well
as factors related to financial markets
and the structure of the market for oil.
The strongly persistent nature of the
time series of oil price changes implies
that the lagged changes in oil price in-
flation should also be considered as a
further determinant.

Results

The results of the BMA exercise are
summarized in table 2 for the whole
sample, as well as for the subperiods
1983 to 1989, 1990 to 1999 and 2000
to 2008. The breakdown by decades is
useful in that it proxies phases of key oil

16" All variables in our dataset which have a trending behavior are transformed by taking the annual growth rate so

as to ensure stationarity of all covariates.

17 If the source data are not available at monthly frequency, we aggregate the data by taking monthly averages (for
higher frequencies) or interpolate the data linearly to monthly frequencies (for frequencies lower than monthly).
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price developments: dropping prices in
the 1980s, low prices in the 1990s, and
the oil price boom that lasted almost
until the outbreak of the financial cri-
sis. Owing to limited data availability,
we use different subsets of variables as
the potential set of determinants in
each subperiod. The number of poten-
tial models from which BMA estimates
are computed is intractable for most of
the settings proposed in our study, so
we use the MC-3 method (Markov chain
Monte Carlo model composite) to compute
the necessary statistics. The results in
table 2 are based on 2 million Markov
chain draws, computed after discarding
1 million burn-in draws. For each exer-
cise, we present the results in terms of
the posterior inclusion probability of
each covariate and the mean and
standard deviation of the posterior dis-
tribution of the corresponding param-
eter in equation (1). Bold print is used
for variables with a posterior inclusion

probability above 0.5, which we label

Determinants of Crude Oil Prices:
Supply, Demand, Cartel or Speculation?

“robust” determinants. One surprising
result is that practically no single ex-
planatory variable is robust for the full
sample setting (1983 to 2008). The
only exception is U.S. inflation, whose
lag is negatively related to oil price in-
flation. This result, however, cannot be
directly interpreted as a causal link,
and provides evidence against theories
claiming that in the past, oil price
shocks were always preceded by infla-
tionary pressure (Barsky and Kilian,
2004). At the same time, the parallel
dynamics of oil price inflation and the
U.S. business cycle postulated by
Hamilton (2009) may also give rise to
this type of partial correlation between
X and Y. Other than that, only the
autoregressive term appears to be ro-
bust in the full-sample results. The es-
timate of the autoregressive parameter
implies a very high persistence of oil
price inflation, a feature which is also
present in the different subsamples
studied.
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Table 2

Bayesian Model Averaging: Results

1983 to 2008

2000 to 2008

1990 to 1999

1983 to 1989

Variable

Demand

Federal funds rate

10-year bonds

U.S. inflation

M2 growth

EMBI

EMBI spread

Energy intensity (worldwide)
Energy intensity (North America)
Temperature

GDP growth China

GDP growth euro area
GDP growth EU

GDP growth G-7

GDP growth OECD

GDP growth OECD Europe
Dummy variable for September 11
Supply

Oil rigs

Gas rigs

Refining capacity

Oil reserves, worldwide

Oil supply, worldwide

Oil stocks, worldwide
Capacity utilization
Exploration costs

Baltic Dry Index

Dummy variable Hurric 1
Dummy variable Hurric 2
Dummy variable Hurric 3
Dummy variable Gulf War 1
Dummy variable Gulf War 2
Oil market structure

Share of OPEC reserves
OPEC quota

Saudi Arabia quota

Oil supply, OPEC share
Financial market

Nominal effective exchange rate
of the U.S. dollar

Real effective exchange rate of
the U.S. dollar

S&P Composite Returns
Net positions
Autoregression

Lagged oil inflation

Number of observations

Source: OeNB.

PIP

0.012
0.028
0.714
0.009

0.030
0.009
0.026

0187

0.019

0.015
0.043

0.012
0.018
0.009
0.007
0.278

0.010
0.033

0.009
0.058

0.013

0.013
0173

1.000

‘PIVI

0.000
0.002
-1.926
0.000

0.034
0.000
—0.011

0.356

—0.001

—0.006
0.013

0.000
0.001
0.000
0.000
—0.041

0.000
—0.003

0.000
0.008

0.000
—0.002
0.022

0.961
299

‘ PSD

0.000
0.016
1.395
0.000

0.226
0.003
0.080

0.803

0.011

0.076
0.069

0.005
0.011
0.006
0.004
0.072

0.003
0.019

0.010
0.038

0.029

0.038
0.052

0.030

PIP ‘ PM ‘ PSD

0.007
0.007
0.970
0.006
0.009
0.247
0.025
0.014
0.022
0.006
0.099
0.072
0.084
0.040
0.732
0.010

0.011
0.006
0.995
0.077
0.023
0.007
0.005
0.014
0.058
0.003
0.004
0.007

0.012
0.027
0.009
0.006
0.013
0.038
0.054
0.009
0.008

1.000

0.000
0.000
-7182
0.000
0.002
0.000
—0.112
0.045
0.004
—0.002
1.216
1.066
1127
0411
11.105
—0.001

—0.002
0.000
—14.515
—-0.126
—0.025
—0.003
—0.001
0.001
0.004
0.000
0.000
0.000

—0.001

0.012
0.001
0.000
0.007

0111
—-0.170
0.001

0.000

0.865
107

0.001
0.012
2.147
0.001
0.028
0.000
0.989
0.855
0.034
0101
4.398
4.230
4.016
2.618
6.994
0.007

0.027
0.008
2.629
0.469
0.195
0.070
0.022
0.017
0.016
0.003
0.003
0.006

0.008
0.114
0.022
0.014
0.079
0.704
0.950
0.016
0.000

0.081

PIP ‘ PM ‘ PSD

0.012  0.000
0.081 0.014
0.017 -0.014
0.019  0.000
0.011  0.001
0.011  0.000
0.013 —0.001
0.022  0.041
0.019  0.016
0434 1184
0.014  0.005
0.029 -0.002
0.013  0.000
0.014  0.001
0.014  0.000
0.009  0.001
0.596 -0.301
0.027 -0.008
0.030 —0.012
0.013 —0.001
0.009 0.000
1.000 0.942
119

0.001
0.054
0.290
0.001

0.112
0.004
0.066

0.433

0153
1456
0.060
0.013
0.018
0.006

0.004

0.013
0.298

0.063
0.085
0.016
0.000

0.046

PIP ‘ PM ‘ PSD

0.037
0.028
0.306
0.056

0183

0111
0.174

0.040

0.049
0.073

0.020

0.050

0111
0.029

0.170

0141
0.026

1.000

0.000
0.004
—3.552
0.000

0.842

0.026
—0.269

—0.089

—0.069
0.062

0.000

0.000

0.139
—0.007

0179
0.100
0.004

0.955
71

0.002
0.045
5921
0.004

1.945

0.083
0.654

1.290

1.066
0.282

0.014

0.100

0444
0.059

0.646

0.710
0.041

0.078

Note: Dependent variable: year-on-year oil price inflation. PIP stands for Posterior Inclusion Probability, PM for Posterior Mean, which is the mean of the posterior distribution of the
parameter for the corresponding variable. PSD stands for Posterior Standard Deviation, i.e. the standard deviation of the posterior distribution of the parameter for the
corresponding variable. Results are based on 2 million Markov chain Monte Carlo model composite draws. Bold values indicate PIP>0.5.
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While the results of the full sample
indicate that there is no single system-
atic explanation for oil price inflation
over the 25-year period under review,
the analysis of subsamples reveals that
this is the case partly because the im-
portance of the numerous channels put
forward above varies over time. During
the 1980s, no single mechanism can
explain oil price dynamics robustly,
and only lagged oil price inflation ap-
pears robustly related to oil price
changes. The analysis of the 1990s, on
the other hand, reveals that market
structure, and in particular the strate-
gic position of Saudi Arabia within the
group of oil producing countries played
a key role in explaining oil price
changes in that period. Our results im-
ply that in the 1990s, increases in the
Saudi Arabian quota were systemati-
cally related to decreases in oil price
inflation, even though the estimate of
the quantitative effect is not very pre-
cise.

We find new robust determinants
of oil price inflation if we concentrate
on data for the period from 2000 to
2008. On the one hand, it is only in
this period that oil demand proxies ap-
pear to be robust determinants. Our
results indicate that stronger GDP
growth in industrialized countries led
to higher oil price inflation over the
last decade. The BMA exercise high-
lights European GDP growth as the
key variable in this channel, but we
should keep in mind that, given the
correlation of all economic growth
variables in our dataset, this variable
may be proxying global demand-driven
pressure on oil prices. On the other
hand, changes in refining capacity also
appear robustly related to oil price
changes in this subsample. The nega-
tive, very precisely estimated parame-
ter indicates that increases in refining
capacity were indeed successful in

Determinants of Crude Oil Prices:
Supply, Demand, Cartel or Speculation?

accommodating  short-run  demand
changes during the last decade.

The results of our analysis suggest
that recent oil price changes were trig-
gered by numerous and time-varying
mechanisms. No single channel tends
to dominate as an empirical determi-
nant of oil price inflation in the full pe-
riod from 1983 to 2008. The study of
subsamples reveals that demand factors
and short-term changes in refining
capacity can robustly explain changes
in the last decade, while the strategic
position of the OPEC, and in particular
of Saudi Arabia, seems to be the most
relevant factor behind oil price changes

in the 1990s.

4 Conclusions

This paper provides an overview and a
ranking of numerous short-term deter-
minants of crude oil prices. Essentially,
our findings confirm the theoretical
suggestions that fundamental factors
trigger and dominate price trends, but
we do not find evidence to support
monocausal explanations. Rather, the
price of oil is the outcome of complex
processes occurring within the global
economy.

Throughout the entire period under
examination, our results suggest that of
the short-term factors on the supply
side, consumer price inflation plays a
significant part in modeling crude oil
price fluctuations. Moreover, Saudi
Arabia’s production quota — a factor re-
lating to the market structure — gained
increasing prominence in the 1990s,
while in the 2000s, both supply and de-
mand factors (European demand for oil
and refining capacities) are most preva-
lent in determining crude oil prices
(Wurzel et al., 2009). In addition, our
results show that the pricing process is
subject to a certain degree of persis-
tence, which Dvir and Rogoff (2009)

also confirm from a historical perspec-
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tive. Once prices move in a certain
direction, it can only be reversed with
difficulty.

The results of our analysis do not
preclude the possibility that in the long
run other determinants discussed in
this paper may become significant. Pro-
vided they coordinate themselves effec-
tively, crude oil producers would cer-
tainly be in a position to exercise pric-
ing power in the event of supply
shortages. Furthermore, the role of
speculation and financial market par-
ticipants’ investment strategies, al-
though not easy to prove, can hardly
be excluded. Although financial flows
essentially follow fundamental market
trends, they can nevertheless deter-
mine price developments over the short
to medium term.

The econometric results do not
necessarily contradict the view that the
most recent oil price shock was caused
by a chronological sequence of all four
groups of determinants (demand, sup-
ply, structure of the oil market and
speculation). Originally, the demand
trend from emerging economies seems
to have played a decisive role. This per-
haps also accounts for the initially
rather moderate macroeconomic effect
in comparison with historical oil price
shocks, which were primarily caused
by (expactation of) short-term scarcity
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