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1. Crude Dil Production and Prices 2. 0il Price Volatility
(Millions of barrels a day) (3-year rolling standard deviation of log price)
0= pnede ol production 1 B 07
— Nominal US import price ($/barrel, RHS)
—— Real US import price ($/harrel, RHS) 120
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Sources: BF; Imemational Energy Agency; and IMF staff estmates.
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Sources: Bloomberg, LP; and IMF staff calculations.
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1. US CGrude Production 2. Breakeven Oil Prices’
(Millions of barrels per day) (US dollars a barrel)
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Sources: US Energy Information Administration; Rystad Enengy; and IMF staff estimates.
TBreakeven prices ara based on currently operating and sanctioned projects.




g”57,:.3..\3-\ Oj\a:j\ d"‘b: Jj: ddlaze ‘:é Iy daldwtl g Jadddy HM

! et Ogladl k2t J93 (3 Jaddl e BuSE Silblam Yy aidl #lal 4 Sl
(Jeerd! Sle)

600-

500- -
400- =
300- 5
200- -
100- -

04 1 1 |
Cumulative oil output Proven reserves Proven reserves
in 1998-2017 1998 2017
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5- Nonlinearity is captured by the inclusion of quadratic and cubic terms. Lower oil intensity of
growth in high-income countries can be explained by greater importance of services and increased
ability to invest in energy efficiency by economic agents. Interestingly, including the oil price in
the model yields a very small although statistically significanty coefficient and does not improve
model fit.
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Sources: BF; US Energy Information Administration; International Energy Agency;
Rystad Energy; and IMF staff estimates.

Note: Trends in energy efficiency and substitution for oil and natural gas are
proxied by year fixed effects estimated from regressions with oil consumption and
natural gas consumption as dependent variables respectively (see Table 1).
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1. Global Oil Demand 2. Growth Rate of Global Oil Demand
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Sources: BP (2019); imternstional Energy Agency (2018); Organization of the Petroleum Expaorting Countries (2019); IMF staff calcolations.
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0il Natural Gas
(1) (2) (3)
(time fixed effects) (linear time trend)

Population 0.983** 0.975*** 0.460***

(0.007) (0.007) (0.026)
Land Size 0.047** 0.051*** 0.324%*

(0.006) (0.006) (0.020)
GDP per Capita 29639 29,647+ i L

(1.129) (1.211) (0.033)
{GOP per Capita)® 1183 14720

0.127) (0.136)
(GOP per Capita)® 20,049+ 20.042++

(0.005) (0.005)
il Exporter (Dummy) 0.172** 0191

(0.027) (0.027)
0il Price 20,108

(0.026)
Year 20.018*
(0.001)

Observations 5,225 4815 2,057
R-squared 0.962 0.963 0.714

Sources: IEA; BP: and IMF staff estimates.

Notes: The model was estimated in logs. The dependent variable is ol consumption in models
(1) and (2) and natural gas consumption in model (3). Time fixed effects are included in the
regressions in (1) and (3); global oil price and a linear tme trend are used in (2). The oil price
included in model (2) is the 5-year average real oil price (using contemporaneous price did not
produce a statisbcally significant coefficient). Heteroskedasticity robust standard errors are in
parentheses (*** p < 0.01, ** p< 0.05, * p< 0.1). The sample periods are 1971-2016 for oil
and 1992-2016 for natural gas.
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Sources: US International Energy Agency; and IMF staff calculations.
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in Fouejieu, Rodriguez, and Shahid (2018). For example, a fiscal consoli-
dation of 10 percentage points of nonhydrocarbon GDP at time ¢ reduces
real nonhydrocarbon growth by 2 percentage points at time ¢, a further ¥
percentage point decline at time £+, and so forth with the impact wan-
ing over time. Real nonhydrocarbon GDP growth can be expressed recur-
sively as follows:

PNO = (1 -y rNO 4y NO - Anaopb)). (2)

Mlustrative Scenarios

The benchmark projection assumes that countries maintain a constant pri-
mary nonhydrocarbon balance in percent of nonhydrocarbon GDP set at
its initial level®: nopb?, = nopb, | Vi € [0, 7. In addition, three policy
adjustment scenarios are examined:

o Permanent fncome H)por&eﬁs. This policy targets maintaining total wealth
constant (in percent of non-hydrocarbon GDP) at its initial level:

w o= u.lu,"ﬂ"f > (.

The fiscal path associated with this policy is:

N7 R A
U =

nap 12 0 %t o) Y0 (3)

o Moderate pradualism. This policy based on a fiscal path that allows a grad-
ual decline of wealth to w, below its initial level (w,). The wealth path is
assumed to follow a Gompertz curve modified as follows:

Bl (g = w.t)(%:;” -yt o Vi>0 4)

L -t

Under this policy, wealth starts out at the inidal level w, and converges

to the rargeted (lower) level over time ;1511 w, = wy. In other words, irs
long-term sustainability is imposed. Parameters v; and », control curvature
of the wealth path and the speed of its convergence.

Wear 2019 is set to be the inital year.
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o Extreme gradualism. In these scenarios, the fiscal path is captured by a
Gompertz curve of the following form:

i V>0 ()

nopb = nopb, - (noph, - nap&};]{‘:":.ll" -
Under this policy, nonhydrocarbon primary balance starts out at the initial
level noph, and converges to a higher level over time hrgapér = nopby,

where nopb;, > noph,. Parameters v, and v, control the curvature of the
adjustment path and the speed ﬂfcmwergence they were chosen to mimic
near-depletion of wealth for illustrative purposes.®
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