
 

 

The First 

SPE Oslo Branch, Oslo Børs and PwC 
organized in May the third, consecutive 
seminar addressing the challenges faced 
by the oil industry. As with the similar 
events in 2013 and 2014, the seminar in 
2015 was brimming with interesting 
topics like where the oil price is heading, 
the impact of shale oil, whether the 
industry is in a paradigm shift, 
restructuring within the oil and gas sector 
and much more.  
Reputable speakers 
like John Olaisen 
(ABG Sundal Collier), 
Teodor Sveen Nilsen 
(Swedbank), Gunnar 
Slettebø (partner 
PwC Stavanger) and 
others did their part to 

inform the audience in Oslo about what 
to expect in the coming years. Case 
presentations like Det Norske’s 
acquisition of Marathon Norge added 
spice to the menu.  
With a great lunch at the top of the PwC 
building and reception at Oslo Børs in 
the afternoon, the annual seminar has 
turned out to be a popular meeting place 
in Oslo for many in the industry. 

Per Fossan-Waage 
Director PwC 
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The Price of Oil 
by Roberto F. Aguilera, Adjunct research fellow Curtin University, Australia and Marian Radetzki, 

Professor of Economics Luleå University of Technology, Sweden 

Part I. Oil’s extraordinary price 
history: how can it be ex-
plained? 
Oil price developments over the 
past 40 years have been truly 
spectacular. In constant money, 
prices rose by almost 900% be-
tween 1970-72 and 2011-13 
(Figure 1). This can be compared 
with a 68% real increase for a 
metals and minerals price index, 
comprising a commodity group 
which like oil belongs to the ex-
haustible category. The objective 
of this part is to explain the price 
exceptionality of oil.  
We do not share the widespread 
opinion, held by a majority of 
market specialists, that OPEC’s 
interventions since the early 

1970s have had a major influence 
on the price behavior of oil. 
While OPEC cooperation has 
undoubtedly had short term im-
pacts on the oil market, its inter-
ventions are completely inade-
quate for explaining the longer 
run price performance. Underly-
ing our position is a number of 
academic studies pointing to the 
short run and shallow nature of 
the oil group’s supply-restraining 
actions. However, it needs men-
tioning that actions of Saudi Ara-
bia in isolation to limit output, 
and even more, the country’s 
cautious approach to capacity 
expansion, have clearly contribut-
ed to the oil price evolution. 
In our view, a number of political 

rather than economic forces have 
shaped the inadequate growth of 
upstream production capacity, the 
dominant factor behind the long 
run upward price push. This is 
particularly, but not exclusively, 
true in OPEC, the country group 
with a leading share of global oil 
reserves.  
Widespread nationalizations of 
the oil sector in the 1970s re-
placed private multinationals with 
state owned enterprises. The latter 
did not invest much in capacity 
expansion because of a persever-
ing lack of technical proficiency 
in many cases and a tendency of 
their government owners to use 
the surpluses generated by oil 
production in support of the state 
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Figure 1: Price indices from 1970-2014 in constant money*, 1970-1972 = 100  
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budget, so leaving insufficient 
resources for investment. A varie-
ty of goals apart from profit were 
often imposed on the state owned 
firms, resulting in high costs and 
inefficiencies that further reduced 
investments in new capacity.  
Private multinationals had been 
deprived of a sizable proportion 
of conventional oil reserves in the 
nationalization wave, so they 
could not easily compensate for 
the state owned deficiencies in 
capacity expansion. Furthermore, 
as prices and profits rose in con-
sequence of rising demand and 
stagnant production capacity, 
virtually all producing govern-
ments, inside and outside OPEC, 
sharply raised taxes and other 
impositions, further reducing the 
willingness to invest. In this way, 
a vicious circle was put in place, 
and its operation was made viable 
by the very low price elasticity of 
demand (i.e. unresponsive de-
mand to even significant price 
changes) in the short- and medi-
um-term. 
While some believe that depletion 
and thus rising costs can explain 
price developments, the continu-
ous rise of global oil reserves 
along with the high level of pre-
tax profits in the industry are 
clear indicators that depletion has 
not been a factor behind the ob-
served oil price evolution. 
The resource curse, represented 
by domestic and international 
conflicts over the oil rent, is prob-
ably the most important explana-
tion to the extraordinary oil price 
developments. We have looked at 
only six countries – Iran, Iraq, 
Libya, Nigeria, Sudan and Vene-
zuela, all richly endowed with oil 
resources – to conclude that the 
resource curse had suppressed 
their recent production levels 
below peaks attained decades ago 
by a total of 7 million barrels per 
day, corresponding to no less than 
55% of overall annual oil con-
sumption in the European Union. 
In the absence of such suppres-
sion, oil prices would clearly have 
been far below the heights seen 
between the end of 2010 and 
autumn 2014.   
 
Part II. The shale and conven-
tional oil revolutions: low prices 
ahead  
The shale oil revolution has unex-
pectedly and forcefully begun to 
transform the energy landscape in 
the United States. Beginning less 
than ten years ago, the revolution 
– employing technological inno-
vations in horizontal drilling and 

hydraulic fracturing – has turned 
the long run declining oil produc-
tion trends in the US into rises of 
73% between 2008 and 2014 
(Figure 2). The shale oil costs 
become broadly competitive at oil 
prices of $50 per barrel, lower 
than the costs of Canadian oil 
sands and Brazilian deep offshore 
pre-salts. An exceedingly high 
rate of productivity improvements 
in this relatively new industry 
promises to strengthen the com-
petitiveness of shale output even 
further. The revolution has had a 
number of positive effects for the 
US economy in terms of, for ex-
ample, investments, employment, 
fiscal revenue and a strengthening 
trade balance.  
The US lead in the shale revolu-
tion has many explanations, in-
cluding large-scale and long-
lasting conventional oil exploita-
tion, a well-developed fossil fuel 
infrastructure, established produc-
tion of inputs, many small adven-
turous prospecting and production 
enterprises, a relatively sympa-
thetic public approach to the new 
industry, and the incentive to the 
landholder of underground re-
sources ownership.  
A series of environmental prob-
lems related to shale exploitation 
have been identified, most of 

which are likely to be successful-
ly handled as the infant, “wild 
west” industry matures and as 
environmental regulation is intro-
duced and sharpened. 
Geologically, the US does not 
stand out in terms of shale re-
sources. A very incomplete global 
mapping suggests a US shale oil 
share of no more than 17% of a 
huge geological wealth widely 
geographically spread, with lead 
positions held by countries like 
Argentina, Australia, Mexico, 
China, Libya and Russia. Given 
the mainly non-proprietary shale 
technology and the many ad-
vantages accruing to the produc-
ing nations, it is inevitable that 
the revolution will spread beyond 
the US. 
We have assessed the prospects of 
non-US shale oil output in 2035, 
positing that the rest of the world 
will by then exploit its shale re-
sources as successfully as the US 
has done in the revolution’s first 
ten years – implying that the 
global revolution will occur with 
a substantial delay and at a much 
slower pace than the one achieved 
by the US. With roughly a 17% 
share of global shale resources, 
the US in 10 years expanded its 
output by 3.9 mbd. Assume, then, 
that the rest of the world is equal-

ly as successful as the US was 
between 2004-2014 in exploiting 
its share of the resources between 
2015-2035. This would yield rest 
of world output of 19.5 mbd  in 
2035 (Table 1), which is similar 
to the global rise of all oil produc-
tion in the preceding twenty years 
– a stunning deduction with far-
reaching implications in many 
fields. 
Another related revolution is 
beginning to see the light of the 
day. It is being gradually realized 
that the advancements in horizon-
tal drilling and fracking can also 
be applied to traditional oil ex-
traction, thereby substantially 
improving the productivity of 
conventional, mature and declin-
ing oilfields worldwide. This is 
yet another method to achieve 
enhanced recovery, in addition to 
the usual enhanced oil recovery 
technologies involving the injec-
tion of steam, chemicals or gas 
into formations. Several basins in 
the United States and other coun-
tries are already experiencing this 
new phenomenon, which we call 
the conventional oil revolution. 
Parenthetically, it should be noted 
that some of Norway’s declining 
fields may be candidates for this 
type of revitalization.  
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Figure 2: US crude oil production, 1900–2016, thousand barrels per day  
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Table 1: Speculative ROW shale oil impact to 2035, mbd 
  

Global 2014 

oil output 

Global rise, 20 

years (1994-

2014) 

US share of 

shale oil re-

sources, EIA 

(2013a) 

US shale production 

rise, 

10 years 

(2004-2014) 

ROW shale produc-

tion rise, 20 years 

(2015-2035) 

88.7 21.6 17% 3.9 19.5 
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In a similar fashion to the output 
projections for shale oil, we as-
sume that conventional oil in the 
rest of the world is able to benefit 
from the application of shale oil 
extraction methods just as US 
conventional oil did. Since 2008, 
the shale technologies have led to 
a US conventional oil rise of 
around 0.5 mbd. Imagine now 
that the ROW is correspondingly 
successful by 2035 in applying 
the related technologies to its 
share of conventional oil reserves 
as the US has been until now. 
This would yield a further addi-
tion of conventional oil amount-
ing to 19.7 mbd by 2035 (Table 
2).  
The combination of the two revo-
lutions sum up to a spectacular 
total output rise of 39 mbd. This 
equals almost half of global oil 
output in 2014, is nearly twice as 
much as the global increase in all 
oil production in the 20-year peri-
od 1994–2014, and is close to one
-third greater than OPEC’s output 
in 2014. 
The pace of the shale and conven-
tional oil revolutions is likely to 
be slowed somewhat if the price 
levels observed in the first half of 
2015, averaging some $57 per 
barrel (Brent spot), persevere for 
several years, and the ultimate 
price fall caused by the revolu-
tions will be less dramatic. In a 
five year time perspective, we 

believe there is a likelihood that 
prices will recover a bit from the 
2015 quotes, pending the shale 
revolution’s international spread. 
However that will be, it is our 
view that the major long-term 
conclusions from our analysis 
remain unaltered even with oil 
prices persevering for many years 
at the 2015 levels. The main rea-
sons are that shale oil is likely to 
remain broadly economic at those 
lower market prices, and that 
many producers will thrive in a 
low price environment as they are 
incentivized to slash costs and 
increase operational efficiencies.  
We firmly believe that the com-
bined impact of the two revolu-
tions will have an overwhelming 
impact on oil, by far the economi-
cally most important primary 
commodity in human use. The oil 
output increases alluded to above 
are bound to have a strong price-
depressing impact, either by pre-
venting price rises from the first-
half 2015 levels, or by pushing 
them back to these levels if an 
early upward reaction takes place. 
Our reference case conclusion on 
prices envisages a level of about 
$60 in 2035, while a more opti-
mistic scenario which appears 
increasingly likely, sees a price of 
$40 by then. The price implica-
tions of the revolutions will in 
turn influence many other condi-
tions that shape human life, be 

they economic, political, diplo-
matic or military. This, however, 
is the subject of the book’s third 
part.  
 
Part III. Global implications for 
the macroeconomy, the environ-
ment and for politics    _ 
The global spread of the revolu-
tions and the ensuing price weak-
ness that we envisage for the 
coming two decades will, on bal-
ance, provide a great advantage 
both to the oil industry and to the 
world economy at large. Success-
ful shale and conventional oil 
developers could reap benefits 
similar to those bestowed on the 
US in its progress in recent years.  
Not surprisingly, there would be 
important negative repercussions 
on public income from oil in pro-
ducing/exporting nations that fail 
to compensate for the effects of 
the oil price decline by expanding 
output with the help of the revolu-
tions. Juxtaposed against this 
conclusion is our supposition that 
the effects of the resource curse 
will be ameliorated as prices de-
cline. 
The two revolutions will appar-
ently cement and prolong the 
global fossil fuel dependence, 
with implications for climate. At 
the same time, the expansion and 
cheapening of natural gas in con-
sequence of the revolutions will 
make it possible to shrink coal use 

in power production, thereby 
reducing CO2-emissions, as is 
already evident from the US ex-
perience since some years. The 
efforts to develop renewables for 
the purpose of climate stabiliza-
tion, however, will become more 
costly, requiring greater subsidies, 
in consequence of lower fossil 
prices.  
The abundance caused by the 
revolutions will lead to hard to 
fathom changes in international 
political relations. We assert that 
much of the oil importers’ urge 
for political intervention and con-
trol will dissipate as the criticality 
of access becomes less urgent 
with normalization of profit levels 
and more ample and diversified 
oil availability. For instance, the 
heavy diplomatic and military 
presence of the United States in 
the Middle East is likely to be 
questioned when the country’s 
dependence on oil from the region 
is reduced. The growth and geo-
graphical diversification of supply 
would not only suppress prices, 
but would also promote competi-
tion among suppliers and make it 
more difficult for producers to 
influence the market to their ad-
vantage or for their governments 
to use energy sales in pursuit of 
political ends. 
There is no doubt that successful 
shale and conventional revolu-
tions will bring about exciting 
changes in many fields. Our book 
aims to explain what they are and 
where they will occur. However 
preliminary, we believe our find-
ings will be highly useful as a 
starting point for discussions and 
analyses to follow in many com-
ing years.  
 
 

Table 2: Speculative ROW conventional oil rise by 2035 resulting from 

spread of shale extraction methods, mbd 
  

Global 2014 

oil output 

Global rise, 20 

years (1994-

2014) 

US share of  

oil reserves, 

BP (annual) 

US conventional oil 

production rise, 

8 years 

 (2008-2016) 

ROW conventional 

oil production rise, 

20 years 

 (2015-2035) 

88.7 21.6 2.6% 0.5 19.7 

The Price of Oil 
 

Contents 

Drawing on their extensive knowledge of the oil industry, Roberto F. Aguilera and Marian Radetzki provide an in-depth exami-
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econ my, as well as for politics, diplomacy, military interventions and the efforts to stabilize climate. This book will appeal to a 
wide readership of both academics and professionals working in the energy industry, as well as to general readers interested in 
the ongoing debate about oil prices. 
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