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The Dynamics of Global Crude Oil Production (Work in Progress)
Aleksandar Zaklan (DIW Berlin), Georg Zachmann (BRUEGEL) and Anne Neumann (DIW Berlin)

Crude oil production and prices are key economic variables, but we
feel that the understanding of their interaction over time and for
different producers iIs incomplete. We analyze the dynamic response
of crude oil output to past prices and other important control

variables.

We aim to disentangle the determinants of global oil production both
by major country group and on the individual country level. We
address methodological issues In the literature and aim to isolate the
effects of prices on quantities more clearly than the literature does.

Motivation

State of the Literature

Two major streams. models evaluating consequences of physical attributes/exhaustibility and tests of
strategic producer behavior
 Physical attributes:
- Hotelling (1931): resource exhaustibility
- Hubbard (1956): oil depletion
e Strategic behavior:
- e.g. Griffin (1985): empirical testing of popular hypotheses: Cartel behavior, competitive behavior,
revenue targeting
- No thorough dynamic analysis exists and methodological challenges call into question validity of results

Data and Hypotheses

e Comprehensive country-level dataset at (mostly) monthly frequency

Data

- Global oil production (EIA)
- Regional oil prices (EIA, OPEC Bulletin)
e Real economic activity (Kilian, 2009)
e Investment in oil production capacity
- Rig count (Baker Hughes Inc.)

o Institutional quality (Kaufman, Kraay and Mastruzzi, 2009)
- Six Indicators from World Bank

* Nonstationarity of all variables

 Application of HP filter and use of HP cyclical component for analysis

Figure 1: Production by Country Group and WTI
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Figure 2: Principal Components Analysis: Oil Production (HP Cyclical Component), Various Samples
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Hypotheses

Hypothesis 1: Crude oil output responds to prices and other control variables over a range of lags
from the short to the long term.

Hypothesis 2: The response Is heterogeneous among the three main groups of countries, OPEC,
OECD and non-OECD/non-OPEC, as well as on the level of individual countries.

Methodology and Empirical Evidence

Methodology

e Two-step estimation procedure:

S
1.Purge direct ol price effect from real activity and investment:  RIG.i=ai+) fWTh-s+e.
s=1

S
RAt=+ ) yWTl-s+
s=1

K L M
2.Main regression using residuals from auxiliary regressions by OLS with Newey-West standard errors:  Qui=ai+ ) SicWTl-k+ > Gili-1.i+ > 7m iREAL - m+ WilNSTei+ 77t
k=1 =1 m=1

e Group level regressions using WTI price, country level regressions using regional prices, where available

 |_ag length optimization based on BIC algorithm

Structure)

Results (Based on BIC procedure)

Results (Full Lag
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