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Abstract

2018 started on a positive note for oil markets with Brent prices breaking through $70 a barrel for a
few days and all the key international crude oil benchmarks flipping into backwardation. Yet, there is
still a wide uncertainty engulfing the oil market, with very divergent views among market observers
about how the oil price path could evolve in 2018, with some revising upwards their forecasts to
higher than $80/b while others are less convinced that the market fundamentals can sustainably
support a price above $70/b, expecting a lower path in the mid $60/b. The key uncertainties behind
these divergent views mainly pertain to different views about:

1 The OPEC/NOPEC exit strategy from the output cut agreement reached in November 2016;
1 US shale supply response to the recent oil price rise;
1 The potential impact of higher oil prices on global oil demand;

1 The extent of supply disruptions amid a fragile geopolitical environment.

In this Energy Insight, we analyse how the oil price path could evolve in 2018 by evaluating the
aforementioned risks underlying the world oil market using a structural model of the oil market and
considering various forecast scenarios. Forecast scenarios are not predictions of what will happen,
but rather modelled projections of various oil price risks conditional on certain events that are known
at the time of the forecast or some other hypothetical events. Our reference forecast scenario projects
for Brent to trade within a narrow price range, with a price floor at above $60/b and a ceiling of below
$75/b, with a 2018 average price of $67/b. The baseline forecast suggests that the momentum of
stronger than expected oil demand and the OPEC/NOPEC output cuts have tightened the oil market
in 2017 and even with no change in current market dynamics, the oil price will continue to be
supported at around $65/b. Our results show that for 2018, US shale output growth will be the key
factor putting a ceiling on the oil price, while supply disruptions could provide some support to the oil
price, with a sharp fall in Venezuelan output constituting the biggest geopolitical risk that could push
prices well above our baseline or reference forecasts. The results also show the paramount
importance for the strong oil demand momentum experienced in 2017 to carry on into 2018 for
rebalancing the market and supporting the oil price. Finally, our results show that for OPEC/NOPEC
to maintain the recent price gains, they have to extend their output cut until the end of 2018; releasing
the withheld barrels under the current agreement would result in a sharp fall in oil prices, suggesting
that OPEC/NOPEC should be very wary about unwinding the output cut agreement when they next
meet in June 2018.
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1. Introduction

In 2017, the Brent price! averaged at $54.5/b, an increase of around $10/b from the 2016 average of
$44.7/b. Another strong year of global oil demand growth estimated at 1.6%, driven by a synchronised
global growth upsurge in economic activity last seen in 2010,2 and the unexpectedly high OPEC/Non-
OPEC compliance to the joint production cut of 1.8 mb/d agreed in November 2016 have led to tighter
oil market balances, as well as a substantial drop in OECD oil stocks by about 110 mb year-end.
Preliminary IEA data show that as of December 2017, OECD oil inventories stood only 55 mb above
the five-year average, down from the peak of 366 mb in July 2016. This robust oil market performance
occurred despite the unexpectedly strong recovery in US shale oil production that returned to growth
by nearly 1.0 mb/d year-end, surpassing the previous peak of 4.7 mb/d in March 2015 and reaching
5.1 mb/d as of December 2017. In addition, crude oil production from Libya and Nigeria has also
unexpectedly recovered by 0.38 and 0.27 mb/d year-on-year, though in the second half of 2017 the
geopolitical context in the MENA region deteriorated sharply due to a variety of armed conflicts and
intra-regional tensions.

Figure 1: Oil market indicators for 2017
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Energy Studies). US shale oil production estimates are based on EIA. Real-time data for November and
December, but the real Brent price and the US shale production, have been extrapolated using nowcasting
techniques based on preliminary estimates by the IEA and EIA.

! The Brent (or oil) price in this Energy Insight refers to the monthly Brent price benchmark expressed in real terms, deflated by
the US consumer price index in December 2017 USD, unless otherwise stated.

21 MF, 6Brighter Prospecltlsen®eps i mMhesadeée, MWERetsdatCha 22 January 2018
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As we enter 2018, the year started on a positive note with Brent prices breaking the $70/b threshold
for a few days and all the key international crude oil benchmarks flipping into backwardation. Yet,
there is still a wide uncertainty engulfing the oil market, with very divergent views among market
observers about how the oil price path could evolve in 2018, with some revising upwards their
forecasts to higher than $80/b while others remain less convinced that the market fundamentals can
sustainably support a price above $70/b, expecting a lower path in the mid $60/b. The key
uncertainties behind these divergent views mainly pertain to different views about:

1 The OPEC/NOPEC exit strategy from the output cut deal reached in November 2016;
T US shale supply response to the recent oil price rise;
T The potential impact of higher oil prices on the growth of global oil demand;

1 The extent of supply disruptions amid a fragile geopolitical environment.

In this Energy Insight, we analyse how the oil price path could evolve in 2018 by evaluating the
aforementioned risks underlying the world oil market, with the help of forecast scenarios of the real
Brent price pioneered by Baumeister and Kilian (2014)3. Forecast scenarios are not predictions of
what will happen, but rather modelled projections of various oil price risks conditional on certain
events that are known at the time of the forecast or some other hypothetical events. In practice, such
conditional forecasts allow us to assess by how many dollars per barrel the expected real price of olil
would change under alternative scenarios about future oil supply and oil demand conditions, relative
to a baseline (or unconditional) forecast where expected oil market conditions remain unchanged; in
that all future structural shocks are zero in expectation.

Our oil price forecasts are constructed from a structural VAR world oil market model in the tradition of
Kilian and Murphy (2014)%, which has been extended by Economou et al. (2017a)° to decompose the
oil supply determinant into its exogenously- and endogenously-driven components. This distinction is
important in understanding historical oil price fluctuations, as it has been recently shown that the
relative importance of oil supply shocks to the real price of oil differs greatly, depending on the nature
of the shock. Indeed, Economou et al. (2017a) demonstrate that endogenous supply shocks
associated with the supply decisions of the oil market participants have produced larger and more
persistent fluctuations in the real price of oil over the past three decades, rather than supply shocks
that are strictly exogenously-driven. Furthermore, the authors demonstrate that forecasting models
that are able to distinguish between oil supply shocks that are different in nature are important in
gauging realistic future oil supply and oil demand shock sequences and hence, enjoy superior out-of-
sample predictive accuracy as compared to traditional forecasting models that incorporate shocks to
the flow supply of oil collectively.

As our baseline model, we consider the five-variable structural VAR model of the world oil market due
to Economou et al. (2017) that incorporates 24 lags, an intercept and seasonal dummies. The model
is re-estimated based on data extending to December 2017. The model contains the real Brent price,
a measure of oil production shortfalls in OPEC producing countries due to exogenous geopolitical
events, a newly constructed index designed to capture any positive and negative deviations of
production capacity from the equilibrium production path, a measure of global real economic activity

SBaumei ster, C. a nd -Kiind Anaysis, of Qil Pricd RIsRslU4ing ForetaRteSa £ n a r IMECAnomic
Review, 62(1), pp. 119-145.

“Kilian, L. and Murphy, D. P. (2014) , 6The Role of I nventories and
Journal of Applied Econometrics, Vol. 29, pp. 454-478.

5 Economou, A., Agnolucci, P., Fattouh, B. and De Lipsis, V. (2017a) . 60A Struct
Il nvest ment Dynamics and Capacity Constraints in Explaining the Ev

23, Oxford: Oxford Institute for Energy Studies.

The contents of this paper are the authorsésole responsibility. They do not necessarily represent the views of 3
the Oxford Institute for Energy Studies or any of its Members.



due to Kilian (2009a) and a proxy for changes in global crude oil inventories using OECD oil stocks
held by industry.® The model is designed to distinguish between five structural shocks:

1 Shocks to oil supply that are caused by exogenous geopolitical events in oil-producing countries,
referred to as exogenous supply shocks;

T Shocks to oil supply that arise by the output decisions of the oil market participants and can lead
to supply-driven market imbalances due to risks of either under- or over-investment in new
productive capacity, referred to as endogenous supply shocks;

T Shocks to oil demand for immediate consumption associated with fluctuations in the global
business cycle, referred to as flow demand shocks;

1 Shocks to stock demand arising from the forward-looking behaviour of the market participants,
referred to as speculative demand shocks;

1 Other idiosyncratic oil demand shocks not otherwise captured by the preceding structural shocks,
referred to as other demand shocks.

The structural oil supply and oil demand shocks in the model are jointly identified based on a
combination of sign restrictions on the structural impulse responses and bounds on the impact price
elasticities of oil supply and oil demand, motivated by economic theory. For a detailed discussion of
the identifying assumptions the reader is referred to Economou et al. (2017a).” Changes in the
composition of these structural shocks underlying the price of oil are not only important in explaining
past price movements, but they are also important in interpreting our forecasts of the real Brent price.

2. A review of the oil price path in 2017

In Economou et al. (2017b)® we explored how the oil price path could evolve in 2017, by assessing
various oil price risks known to us at the time of the forecasting exercise. We considered a range of
alternative assumptions about market conditions in 2017 pertaining to the implementation of the
OPEC/NOPEC output cut agreement, the extent of the US shale supply response to the anticipated
price increase due to the OPEC/NOPEC output cutbacks, a set of different scenarios about the
growth of global economic activity, as well as the relative impact of various hypothetical geopolitical
episodes on the real price of oil. Now that 2017 is behind us, it is useful to review how our real-time
forecasting model did perform. Although the full range of our final forecast scenarios considers three
principal cases (namely the reference, the optimistic and the pessimistic) we will focus on the
reference and OPEC/NOPEC agreement extension scenarios. It is important to recall that as of
December 2016 it was announced that the duration of the OPEC/NOPEC output cut agreement was
only for six months (till June 2017) and extendable as of July 2017 only after careful consideration of
the market condi t i o-year muhisterial meetin®@iR K&y 8 Bhe key absumptions for
each principal case under consideration are displayed in Table 1, along the actual outcome of the
prevailing oil market conditions in 2017.

5 For details on the definition and construction of the supply-based measures, the reader is referred to Economou (2016).
Further details on the construction of the real economic activity index are found in Kilian (2009), while the rationale for using
OECD oil stocks as a proxy for global oil inventories is discussed in Kilian and Murphy (2014).

" The estimates of the responses of each model variable to each oil supply and oil demand shock, and the historical
decomposition of the real price of oil based on each structural shock are shown in Appendix A.

S8Economou, A., Fattouh, B., Agnolucci, P. and De Lipsis,
Oi | Price Looming?d, Ol E S : Gxford Ingtityte for EreeigygStutiesNo . 2 3, Oxford
°OPEC, 6 OPECORMG@ Miomi st eri al Meet i ngd, Press Rel ease, 10
http://www.opec.org/opec_web/en/press_room/3944.htm
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Assumptions

Table 1: Actual vs key assumptions of the principal forecasting scenarios for 2017

Reference case OPEC/NOPEC

extension in the 2H17

Actual

OPEC/NOPEC 0 o 82% - 1H2017
compliance 5% 75% 100% - 2H2017
US shale supply +0.2 mb/d +0.2 mb/d +0.41 mb/d
response (y-0-Y)

Growth of global oil +1.4% +1.4% +1.6%
demand

OPEC/NOPEC

agreement NO YES YES
extension

Source: Economou et al. (2017b).

Figure 2: Actual vs projected oil price paths in 2017, in 2016.8 USD/b
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Figure 2 compares the actual and selected projected paths of the real Brent price in 2017, expressed
in August 2016 USD/b. For the reference case (dark blue line), our model projected a moderate
increase in the real oil price towards $55/b in the first half of 2017 and then stabilises at that level for
the remainder of the year, which is about $8/b below the realised Brent price of $63/b year-end (grey
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line). For the OPEC/NOPEC extension case (light blue line) which involves an additional discrete
endogenous supply shock as of July 2017, the forecast performs remarkably well as it predicts a price
increase towards $64/b year-end, which is very close to the realised price. There are two instances
where the actual and modelled oil price paths diverge significantly, both of which are observed in the
first half of 2017. The first instance relates to the first quarter of the forecasts and is associated with
the fact that the bulk of the oil price gains due to the anticipated OPEC/NOPEC output cutback as of
January 2017, had already been priced in since December 2016. This is shown in the left panel of
Figure 3 that shows that out of the cumulative $8.7/b increase in the December 2016 price, about
$7/b are attributed to a speculative demand shock and only less than $2/b can be attributed to actual
changes in oil supply conditions. This point is consistent with several empirical studies in the literature
that demonstrate news about future oil production and/or future oil demand can have large immediate
effects on the real price of oil through their effect on oil inventories and not actual changes in crude oil
production. 19 With this in mind, the right panel of Figure 3 illustrates that considering the
implementation of the OPEC/NOPEC agreement as of January 2017, our model did a stellar job in
predicting the cumulative impact of the output cutback on the real price of oil over the first quarter, by
forecasting a cumulative price increase of $9.6/b compared to the actual increase of $9.8/b over the
same period. The second instance of large divergence between the actual and projected oil price
paths relates to the unexpected decline in the Brent price observed in the second quarter of 2017.
Insights into the nature of this price shock may be obtained by evaluating the cumulative effect of
each supply and demand shock on the real price of oil, as obtained by our baseline structural model
extended to December 2017.

Figure 3: Impact of the OPEC/NOPEC output cut agreement on the real Brent price

Qil price drivers in December 2016 Actual vs projected impact of the
OPEC/NOPEC output cut on the Brent price
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Figure 4 shows by how many dollars per barrel each structural shock contributed to the cumulative
change in the real Brent price during the entire year (upper panel) and half a year (lower panel).
Overall, results show that the oil price increase from January to December 2017 (an increase of $9/b)
was materialised by a combination of several oil market shocks:

1 The unexpected easing of the supply disruptions particularly from Libya and Nigeria contributed to
around $1/b decline in the real oil price (bar 1);

T The output cutbacks from the OPEC/NOPEC oil producers on the one hand offset by the strong
response of the US shale oil production reacting to the signal on the other hand, resulted in a net
decrease of the real Brent price by about $10/b (bar 2);

9 The robust growth of global oil demand has been a catalytic factor in 2017, counteracting the
impact of higher US shale production and adding to the real Brent price about $13/b year-end
(bar 3);

1 Speculative demand shocks driven primarily by fears of unexpected geopolitical supply
disruptions contributed by $5/b to the cumulative price increase (bar 4).

Figure 4: Drivers of the real Brent price in 2017, in USD/b
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A closer examination reveals that 2017 was a year of two-halves. In the first half of the year, large
positive endogenous supply shocks originating from the US shale oil producers amid a weaker-than-
expected global economy contributed to a $9/b oil price fall. In addition, the fall was exacerbated by
the markedly weak compliance of the non-OPEC oil producers to their agreed output cutbacks, which
in the first half of 2017 stood at a mere 58% (see Figure 5). Higher OPEC/NOPEC compliance
however in the second half of 2017 (adding $3/b) amid a very strong third quarter of global economic
activity in advanced and emerging economies combined (adding $12/b), reversed the dynamics of the
first half and pushed the real Brent price higher by close to $18/b. During this period, oil market
balances turned significantly tighter causing a steady decline in oil inventories. As inventories
declined and geopolitical situation deteriorated in the second half of 2017, the demand for storage
increased, with the speculative demand shock contributing to almost $6/b in the price rise over the
remainder of the year. The exogenous shock, reflecting the recovery in Libyan and Nigerian output,
helped cap the price but only marginally around $2/b in the second half of the year.

Figure 5: Compliance levels for the OPEC/NOPEC oil-producers in 2017
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3. Oil price risks in 2018

Figure 6 presents the actual level of the real Brent price for 2017 along the baseline forecast starting
in January 2018 and extending for the remainder of the year, based on all available information as of
December 2017. The baseline (or unconditional) forecast predicts the out-of-sample expected change
in the real price of oil based on real-time data, conditional on the assumption that there is no change
in the expected oil supply and oil demand conditions. As Figure 6 shows, the baseline forecast
projects an increase in the oil price to just below $70/b in April, before falling to the low $60/b in June.
The price recovers in the third quarter of the year near $65/b, falling again marginally to around $62/b

The contents of this paper are the authorsésole responsibility. They do not necessarily represent the views of 8
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by the end of the year. The baseline forecast projects an average real price of oil of around $65/b for
2018, an increase of more than $10/b from 2017. These results suggest that the momentum of
stronger than expected oil demand and the OPEC/NOPEC output cuts in 2017 have tightened the oil
market insofar as even with no change in current market dynamics, the oil price will continue to be
supported at around $65/b in the year to come.

Figure 6: Baseline forecast of the real Brent price as of January 2018, in USD/b
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The usefulness of our baseline forecast is that it allows us to evaluate various oil price risks inherent
in 2018, by constructing forecast scenarios under alternative assumptions about future market
conditions and convey how sensitive changes in the real price of oil under these assumptions are,
relative to the baseline forecast. It is important to note however that all forecast scenarios in the
remainder of this section should be read with caution, in that by construction, other future structural
shocks other than the shock in question corresponding to a given scenario, are set to zero. In other
words, the resulting effect on price by a given unanticipated shock modelled in each scenario is
conditional to all else remaining equal.*!

In this section, we consider four main scenarios that have been identified as the key risks underlying
the expected oil price path in 2018 (i.e. baseline forecast):

1 Moreover, as discussed in Kilian and Baumeister (2014, p. 128), forecast scenarios are time invariant in the sense that a
given hypothetical future structural shock fed into the model will cause the same revisions of the baseline forecast at each point
in time.
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i The OPEC/NOPEC exit strategy from the November 2016 output cut agreement;

T The US shale supply response to a higher oil price environment;
T The uncertainties pertaining to the future growth of global oil demand;

1 The geopolitical risks underpinning key oil-producing countries.

The forecast horizon in all cases is set to twelve months and extends from January to December
2018.

3.1. OPEC/NOPEC exit strategy
One of the main uncertainties surrounding the oil market is how the OPEC/NOPEC deal would unfold

in 2018 and whether producer s 6 compl i ance would remain high in a
this scenario, we consider three alternative views about the OPEC/NOPEC deal:

1 The OPEC/NOPEC cut is extended to December 2018 (the baseline forecast). This scenario is
motivated by strong signals from key OPEC members that they will maintain the output cut
agreement until the end of 2018 and a belief that by June 2018, OPEC/NOPEC would have not
yet achieved their objective of reducing stocks to the desired levels.

Y The OPEC/NOPEC output cut of 1.8 mb/d is extended only to June 2018. After June 2018, the oil
withheld by parties to the agreement is released back into the market. This could be motivated by
concerns that higher oil prices will induce strong supply and demand responses inducing
OPEC/NOPEC to be proactive on the upside. In our view, this scenario is highly improbable and
is included to show the impact on prices of a disorderly exit from the deal.

Y The OPEC/NOPEC producers gradually withdrawing from the deal. This scenario considers that
as the market tightens and oil prices rise, the OPEC/NOPEC producers in their next ministerial
meeting in June 2018 decide an orderly and gradual withdraw from the November 2016
agreement by lifting their production ceiling by 0.37 mb/d and 0.24 mb/d respectively. In this
event, the new cutback targets will be adjusted lower to 0.8 mb/d for OPEC and 0.3 mb/d for the
non-OPEC producers, effective July 2018. This scenario can also be interpreted as
OPEC/NOPEC compliance getting weaker in the second half of the year, with OPEC compliance
falling to 68% and non-OPEC compliance to 56%.

Figure 7 shows the oil price path under these alternative scenarios. As can be seen from the figure, a
complete exit from the deal and the release of the crude currently held under the agreement back into
the market will cause a sharp decline in the oil price. Compared to the baseline forecast, the oil price
will decline by more than $20/b falling all the way to $40/b at year-end. In the scenario where
OPEC/NOPEC decide to gradually reverse the output cut (and/or compliance is weaker), the impact
on the oil price will be smaller but still significant: compared to the baseline forecast, the oil price will
fall by slightly less than $10/b to around $54/b by the end of 2018. These results suggest that if
OPEC/NOPEC want to maintain the current price gains and put a floor under the oil price at $60/b,
they have to maintain the output cut for the rest of this year.
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Figure 7: OPEC/NOPEC exit strategy scenarios, in USD/b
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3.2. US shale oil production growth

The response of US shale to a higher oil price environment remains the largest uncertainty engulfing
the oil market, with estimates varying widely regarding the size of the increase in US shale supply in
2018. With US crude production expected to surpass the 10.04 mb/d all-time record in 2018 and
considering that shale oil production alone currently accounts for about half of total US output, there is
no clear sign of a US shale slowdown in the year to come.'? Despite the big story in 2017 being that
US shale producers had to adapt to the reality of lower oil prices moving away from the growth-at-
any-cost model;!3 the US shale production recovery unfolded in 2017 driven by cost cuts, accelerating
drilling activity and efficiency gains has damped down all narratives of a reversal to this momentum in
2018. Thus, this scenario considers three alternative views about US shale oil production growth:

T Low annual growth in US shale oil production of 0.6 mb/d.
1 Moderate annual growth in US shale oil production of 0.9 mb/d.

1 High annual growth in US shale oil production of 1.2 mb/d.

Figure 8, which charts the evolution of the oil price under the various scenarios, shows that a high
annual growth of US shale oil production of 1.2 mb/d, all else remaining equal, will push down the
price to the $50/b level. That is more than a $10/b decline in the real Brent price compared to the
baseline forecast. A less moderate but still strong growth of 0.9 mb/d, all else remaining equal, will
push down the oil price to mid $50/b, while a slower growth of 0.6 mb/d will keep oil prices below

12 EJA, U.S. monthly crude oil production exceeds 10 million barrels per day, highest since 1970, Today in Energy,
1 February 2018. Available at: https://www.eia.gov/todayinenergy/detail.php?id=34772
13 Financial Times, US shale investors tire of growth-at-any-cost model, 23 October 2017.
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$60/b. These results indicate the important role US shale production growth plays in putting a cap on
the oil price, which is expected given its short-term investment cycle and hence, its high
responsiveness to price signals.

Figure 8: US shale production response scenarios, in USD/b

Source: Constructed by the authors

3.3. Global oil demand growth

The strong growth in global oil demand has been one of the major reasons for the oil market
rebalancing in 2017, with growth over the year estimated at 1.6%.%* Looking ahead for 2018, many
expect for global demand to continue to play the key role in tightening the market. In this scenario, we
consider three alternative assumptions about the evolution of global oil demand in 2018:

1

Low global oil demand growth of 1%. This scenario is motivated by concerns that higher oil prices
(but also other shocks from outside the oil market) would have an adverse impact on economic
growth and hence on oil demand.

Moderate global oil demand growth of 1.5%. This scenario is motivated by a strong market
consensus that oil demand will continue to grow at rates similar or just slightly below 2017 levels
driven by increased global growth momentum, favourable global financial conditions and strong
consumers and investors sentiment.

High global oil demand growth of 2%. This scenario is motivated by some views that the increase
in the oil price could be beneficial to the global economy as higher oil prices can induce stronger
growth and higher government spending in net oil exporters, without hurting economic growth
prospects in net oil importers. Also, higher oil prices can induce much needed investment in the
oil and gas sector, which could push investment and growth higher.

Yl EA (2018), 60il Market Reporté, 19 January.
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