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Abstract

Saudi Arabia is the largest player in the world oil market. It maintains ample spare capacity, 

restricts investment in developing reserves, and its output is negatively correlated with other 

OPEC producers. While this behavior does not fi t into the perfect competition paradigm, 

we show that it can be rationalized as that of a dominant producer with competitive fringe. 

We build a quantitative general equilibrium model along these lines which is capable of 

matching the historical volatility of the oil price, competitive and non-competitive oil output, 

and of generating the observed comovement among the oil price, oil quantities, and U.S. 

GDP. 

We use our framework to answer questions on which available models are silent: (1) What 

are the proximate determinants of the oil price and how do they vary over the cycle? (2) 

How large are oil profi ts and what losses do they imply for oil-importers? (3) What do 

different fundamental shocks imply for the comovement of oil prices and GDP? (4) What 

are the general equilibrium effects of taxes on oil consumption or oil production? We fi nd, in 

particular, that the existence of an oil production distortion does not necessarily justify an oil 

consumption tax different from zero.

Keywords: Oil price, oil shocks, dominant fi rm, competitive fringe, Pigovian tax.

JEL classifi cation: D43, E32, E62, Q43.



BANCO DE ESPAÑA 9 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 10 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 11 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 12 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 13 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 14 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 15 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 16 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 17 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 18 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 19 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 20 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 21 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 22 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 23 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 25 DOCUMENTO DE TRABAJO N.º 0932



BANCO DE ESPAÑA 26 DOCUMENTO DE TRABAJO N.º 0932

0

2,000

4,000

6,000

8,000

10,000

12,000

74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08

Iran Iraq Kuw ait
Venezuela UAE Saudi Arabia

0 20 40 60
-6

-4

-2

0
Fringe productivity shock

0 20 40 60
-0.3

-0.2

-0.1

0

0.1
US GDP

0 20 40 60
-0.4

-0.2

0

0.2

0.4
Total oil output

0 20 40 60
-5

0

5

10
Oil price

0 20 40 60
-1

0

1

2
Fringe investment

0 20 40 60
-1.5

-1

-0.5

0
Fringe output

0 20 40 60
0

0.5

1
SA share

Months
0 20 40 60

0

0.5

1

1.5

2
SA investment

Months
0 20 40 60

0

2

4

6

8
SA output

Months



BANCO DE ESPAÑA 27 DOCUMENTO DE TRABAJO N.º 0932

0 20 40 60
0

2

4

6

8
US TFP shock

0 20 40 60
0

2

4

6

8
US GDP

0 20 40 60
0

2

4

6

8
Total oil output

0 20 40 60
0

2

4

6
Oil price

0 20 40 60
0

5

10

15
Fringe investment

0 20 40 60
0

2

4

6

8
Fringe output

0 20 40 60
0

0.05

0.1

0.15

0.2
SA share

Months
0 20 40 60

0

5

10

15
SA investment

Months
0 20 40 60

0

2

4

6

8
SA output

Months

-0.5 0 0.5 1
-0.2

0

0.2
C (% change)

-0.5 0 0.5 1
-0.174

-0.172

-0.17
u(C) = log(C)

-0.5 0 0.5 1
-5

0

5
O (% change)

-0.5 0 0.5 1
-6

-4

-2

0
x 10-3 u(O) = (nu)O(1-)/(1-)

-0.5 0 0.5 1
-0.1

0

0.1
L (% change)

-0.5 0 0.5 1
-0.355

-0.354

-0.353
u(L) = - L(1+)/(1+)

-0.5 0 0.5 1
-0.2

-0.1

0
U = u(C) + u(L) + u(O)   (% change)


-0.5 0 0.5 1
-1

0

1
Uhat = log(Chat)   (% change)





BANCO DE ESPAÑA 28 DOCUMENTO DE TRABAJO N.º 0932

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-0.05

0

0.05
C (% change)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-0.172

-0.1715

-0.171

-0.1705
u(C) = log(C)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-1

0

1

2
O (% change)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-3.5

-3

-2.5

-2
x 10-3 u(O) = O(1-)/(1-)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-0.02

0

0.02

0.04
L (% change)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-0.3546

-0.3544

-0.3542

-0.354
u(L) = - L(1+)/(1+)

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05
-0.2

0

0.2
U = u(C) + u(L) + u(O)   (% change)


-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05

-100

-50

0

50
Uhat = log(Chat)   (% change)



0 0.5 1 1.5 2
0

0.5

1
C (% change)

0 0.5 1 1.5 2
-0.215

-0.21

-0.205

-0.2
u(C) = log(C)

0 0.5 1 1.5 2
-6

-4

-2

0
O (% change)

0 0.5 1 1.5 2
-0.02

-0.015

-0.01

-0.005
u(O) = O(1-)/(1-)

0 0.5 1 1.5 2
-1

-0.5

0
L (% change)

0 0.5 1 1.5 2
-0.38

-0.375

-0.37
u(L) = - L(1+)/(1+)

0 0.5 1 1.5 2
0

0.5

1
U = u(C) + u(L) + u(O)   (% change)


0 0.5 1 1.5 2

-4

-2

0
Uhat = log(Chat)   (% change)





BANCO DE ESPAÑA PUBLICATIONS  

WORKING PAPERS1  

0821 GABRIEL JIMÉNEZ, JOSÉ A. LÓPEZ AND JESÚS SAURINA: Empirical analysis of corporate credit lines. 

0822 RAMÓN MARÍA-DOLORES: Exchange rate pass-through in new Member States and candidate countries of the EU.

0823 IGNACIO HERNANDO, MARÍA J. NIETO AND LARRY D. WALL: Determinants of domestic and cross-border bank 

acquisitions in the European Union. 

0824 JAMES COSTAIN AND ANTÓN NÁKOV: Price adjustments in a general model of state-dependent pricing. 

0825 ALFREDO MARTÍN-OLIVER, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Search cost and price dispersion in 

vertically related markets: the case of bank loans and deposits. 

0826 CARMEN BROTO: Inflation targeting in Latin America: Empirical analysis using GARCH models.  

0827 RAMÓN MARÍA-DOLORES AND JESÚS VAZQUEZ: Term structure and the estimated monetary policy rule in the 

eurozone. 

0828 MICHIEL VAN LEUVENSTEIJN, CHRISTOFFER KOK SØRENSEN, JACOB A. BIKKER AND ADRIAN VAN RIXTEL: 

Impact of bank competition on the interest rate pass-through in the euro area. 

0829 CRISTINA BARCELÓ: The impact of alternative imputation methods on the measurement of income and wealth: 

Evidence from the Spanish survey of household finances. 

0830 JAVIER ANDRÉS AND ÓSCAR ARCE: Banking competition, housing prices and macroeconomic stability. 

0831 JAMES COSTAIN AND ANTÓN NÁKOV: Dynamics of the price distribution in a general model of state-dependent 

pricing. 

0832 JUAN A. ROJAS: Social Security reform with imperfect substitution between less and more experienced workers. 

0833 GABRIEL JIMÉNEZ, STEVEN ONGENA, JOSÉ LUIS PEYDRÓ AND JESÚS SAURINA: Hazardous times for monetary 

policy: What do twenty-three million bank loans say about the effects of monetary policy on credit risk-taking? 

0834 ENRIQUE ALBEROLA AND JOSÉ MARÍA SERENA: Sovereign external assets and the resilience of global imbalances. 

0835 AITOR LACUESTA, SERGIO PUENTE AND PILAR CUADRADO: Omitted variables in the measure of a labour quality 

index: the case of Spain. 

0836 CHIARA COLUZZI, ANNALISA FERRANDO AND CARMEN MARTÍNEZ-CARRASCAL: Financing obstacles and growth: 

An analysis for euro area non-financial corporations. 

0837 ÓSCAR ARCE, JOSÉ MANUEL CAMPA AND ÁNGEL GAVILÁN: asymmetric collateral requirements and output 

composition. 

0838 ÁNGEL GAVILÁN AND JUAN A. ROJAS: Solving Portfolio Problems with the Smolyak-Parameterized Expectations 

Algorithm. 

0901 PRAVEEN KUJAL AND JUAN RUIZ: International trade policy towards monopoly and oligopoly. 

0902 CATIA BATISTA, AITOR LACUESTA AND PEDRO VICENTE: Micro evidence of the brain gain hypothesis: The case of 

Cape Verde. 

0903 MARGARITA RUBIO: Fixed and variable-rate mortgages, business cycles and monetary policy. 

0904 MARIO IZQUIERDO, AITOR LACUESTA AND RAQUEL VEGAS: Assimilation of immigrants in Spain: A longitudinal 

analysis. 

0905 ÁNGEL ESTRADA: The mark-ups in the Spanish economy: international comparison and recent evolution. 

0906 RICARDO GIMENO AND JOSÉ MANUEL MARQUÉS: Extraction of financial market expectations about inflation and 

interest rates from a liquid market. 

0907 LAURA HOSPIDO: Job changes and individual-job specific wage dynamics. 

0908 M.a DE LOS LLANOS MATEA AND JUAN S. MORA: La evolución de la regulación del comercio minorista en España y 

sus implicaciones macroeconómicas. 

0909 JAVIER MENCÍA AND ENRIQUE SENTANA: Multivariate location-scale mixtures of normals and mean-variance-

skewness portfolio allocation. 

0910 ALICIA GARCÍA-HERRERO, SERGIO GAVILÁ AND DANIEL SANTABÁRBARA: What explains the low profitability 

of Chinese banks? 

0911 JAVIER MENCÍA: Assessing the risk-return trade-off in loans portfolios. 

0912 MAXIMO CAMACHO AND GABRIEL PEREZ-QUIROS: Ñ-STING: España Short Term INdicator of Growth. 

0913 RAQUEL VEGAS, ISABEL ARGIMÓN, MARTA BOTELLA AND CLARA I. GONZÁLEZ: Retirement behaviour and 

retirement incentives in Spain.  

                                                           

1. Previously published Working Papers are listed in the Banco de España publications catalogue. 



0914 FEDERICO CINGANO, MARCO LEONARDI, JULIÁN MESSINA AND GIOVANNI PICA: The effect of employment 

protection legislation and financial market imperfections on investment: Evidence from a firm-level panel of EU 

countries. 

0915 JOSÉ MANUEL CAMPA AND IGNACIO HERNANDO: Cash, access to credit, and value creation in M&As. 

0916 MARGARITA RUBIO: Housing market heterogeneity in a monetary union. 

0917 MAXIMO CAMACHO, GABRIEL PEREZ-QUIROS AND HUGO RODRÍGUEZ MENDIZÁBAL: High-growth 

Recoveries, Inventories and the Great Moderation. 

0918 KAI CHRISTOFFEL, JAMES COSTAIN, GREGORY DE WALQUE, KEITH KUESTER, TOBIAS LINZERT, 

STEPHEN MILLARD AND OLIVIER PIERRARD: Wage, inflation and employment dynamics with labour market 

matching. 

0919 JESÚS VÁZQUEZ, RAMÓN MARÍA-DOLORES AND JUAN-MIGUEL LONDOÑO: On the informational role of 

term structure in the U.S. monetary policy rule. 

0920 PALOMA LÓPEZ-GARCÍA AND SERGIO PUENTE: What makes a high-growth firm? A probit analysis using 

Spanish firm-level data. 

0921 FABIO CANOVA, MATTEO CICCARELLI AND EVA ORTEGA: Do institutional changes affect business cycles?  

Evidence from Europe. 

0922 GALO NUÑO: Technology, convergence and business cycles. 

0923 FRANCISCO DE CASTRO AND JOSÉ LUIS FERNÁNDEZ: The relationship between public and private saving in 

Spain: does Ricardian equivalence hold? 

0924 GONZALO FERNÁNDEZ-DE-CÓRDOBA, JAVIER J. PÉREZ AND JOSÉ L. TORRES: Public and private sector 

wages interactions in a general equilibrium model. 

0925 ÁNGEL ESTRADA AND JOSÉ MANUEL MONTERO: R&D investment and endogenous growth: a SVAR 

approach. 

0926 JUANA  ALEDO, FERNANDO GARCÍA-MARTÍNEZ AND JUAN M. MARÍN DIAZARAQUE: Firm-specific factors 

influencing the selection of accounting options provided by the IFRS: Empirical evidence from Spanish market.  

0927 JAVIER ANDRÉS, SAMUEL HURTADO, EVA ORTEGA AND CARLOS THOMAS: Spain in the euro: a general 

equilibrium analysis. 

0928 MAX GILLMAN AND ANTON NAKOV: Monetary effects on nominal oil prices. 

0929 

 

0930 

 

0931 

JAVIER MENCÍA AND ENRIQUE SENTANA: Distributional tests in multivariate dynamic models with Normal and 

Student t innovations. 

JOAN PAREDES, PABLO BURRIEL, FRANCISCO DE CASTRO, DANIEL GARROTE, ESTHER GORDO AND 

JAVIER J. PÉREZ: Fiscal policy shocks in the euro area and the US: an empirical assessment. 

TERESA LEAL, DIEGO J. PEDREGAL AND JAVIER J. PÉREZ: Short-term monitoring of the Spanish Government 

balance with mixed-frequencies models. 

0932 

 

 

 

ANTON NAKOV AND GALO NUÑO: Oilgopoly: a general equilibrium model of the oil-macroeconomy nexus.

 

 

Unidad de Publicaciones
Alcalá, 522; 28027 Madrid

Teléfono +34 91 338 6363. Fax +34 91 338 6488
Correo electrónico: publicaciones@bde.es

www.bde.es


	OILGOPOLY: A GENERAL EQUILIBRIUM MODEL OF THE OIL-MACROECONOMY NEXUS
	Abstract
	1 Introduction
	2 A Closer Look at the Oil Market
	3 The Model
	4 Secular Features of the Oil Market 
	5 Oil Market Dynamics
	6 Scenario Analysis
	7 Oil Taxes in General Equilibrium
	8 Conclusions
	References
	Appendix A: Equilibrium conditions given any dominant producer's strategy
	Appendix B: Complete set of equations
	Appendix C: Tables and figures
	BANCO DE ESPAÑA PUBLICATIONS



