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Figure 9.3
Regional net crude oil imports, 2011–2035

Figure 9.1

Figure 9.2

Figure 9.3

0

20

40

60

80

2011 2015 2020 2025 2030 2035

mb/d

Crude oil Products

0

10

20

30

40

50

2011 2015 2020 2025 2030 2035

mb/d

Asia-Pacific

Middle East

FSU

Europe

Africa

Latin America

US & Canada

–25

–20

–15

–10

–5

0

5

10

15

20

US &
Canada

Latin
America

Africa Europe FSU Middle
East

China Other
Asia

mb/d

2011 2020 2035

0

5

10

15

20

25

20
11

20
20

20
35

20
11

20
20

20
35

20
11

20
20

20
35

20
11

20
20

20
35

Latin America Africa FSU Middle East

mb/d

Asia-Pacific
Europe
Africa
Latin America
US & Canada

Figure 9.4

Figure 9.5

Figure 9.6

Figure 9.7

Figure 9.8

0

4

8

12

16

20

US &
Canada

Latin America Africa Europe Middle
East

Asia-Pacific

mb/d

2011 2020 2035

0

4

8

12

16

20

US &
Canada

Latin
 America

Africa Europe FSU Middle
East

mb/d

2011 2020 2035

0

4

8

12

16

20

2015 2020 2025 2030 2035

mb/d

Other products Residual fuel Middle distillates

Gasoline Naphtha

0

3

6

9

12

15

18

2011 2015 2020 2025 2030 2035

mb/d

Asia-Pacific

Middle East

FSU

Europe

Africa

Latin America

US & Canada

Growing product exports from the US & Canada only partially compensate for the 
demand decline and supply increases in this region, so that crude imports to the US 
are also expected to fall. Elsewhere, a lack of new refining projects in Africa, alongside  
a demand decline in Europe, will allow for higher crude oil exports from these regions 
in the medium-term. The net effect of these developments is a relatively stagnant (or 
declining) level of total crude exports traded between 2011 and 2015, although there 
are some changes in trade direction.

In the long-term, however, changes become much more visible. These concern 
both volumes and trade patterns. The most obvious is the growing importance of the 
Middle East as the key crude exporting region in the decades ahead. Indeed, after a 
decline between 2011 and 2015, and then a minor increase between 2015 and 2020, 
crude oil exports from this region are set to grow by around 1 mb/d every five years, 
reaching almost 20 mb/d by 2035, compared to 17 mb/d in 2011.

One of the key regions where this year’s upward revision of crude production 
affects the global crude trade pattern is the US & Canada. Figure 9.3 shows how these 
revisions amplify the future trend towards reduced crude oil imports into this region. 
For the reasons described in detail in Section One (relating to supply and demand), 
net crude oil imports to the US & Canada as one region are set to decline to below  
2 mb/d by 2035, from more than 7 mb/d in 2011 and 5 mb/d in 2020. The signifi-
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Box 9.1
Pipeline, rail, barge...any way out!

Three-to-four years ago, the US and Canadian logistics system for delivering crude 
oil to the market was stable and relatively ‘quiet’. Then matters started to change as 
pricing for WTI at the Cushing Oklahoma hub, which had always run in close par-
ity with Brent, started to disconnect. Discounts deepened, affecting essentially all 
inland Lower 48 crude grades, as well as Western Canadian crude oils (since these 
are also priced off WTI). Since January 2011, these discounts have been steep and 
have been considered ‘structural’. It begs the question: what happened? 

Broadly speaking, the US and Canadian crude oil pipeline system, which was origi-
nally designed for taking crude oils into the US heartland, was caught off-guard by 
expanding production in Western Canada, as well as the Bakken and other shale 
plays, which required a system to get crude out to coastal markets. This lack of 
capacity led to the ‘congestion’ seen most clearly at Cushing, which continues to 
persist today. It has become a race between expanding supply and attempts to put 
adequate capacity in place in order to move crude oils to markets beyond the US 
interior and inland Western Canada.  

In addition, three years ago no one would have anticipated that a pair of pipe-
line projects would become the focus of ‘political heat’ at the highest levels. The 
TransCanada Keystone XL project, originally intended as a 700,000–900,000 b/d 
line to mainly carry oil sands streams from Hardisty, Alberta, to the Gulf Coast 
via Cushing, has become a focal point of the political and environmental pro- and 
anti-oil sands debate in the US. Likewise, the Enbridge Northern Gateway project 
that would initially take 525,000 b/d of heavy oil sands streams west to the British 
Columbia port of Kitimat – and then to markets mainly in Asia – has become the 
centre of impassioned support and vehement resistance in Canada. As of the date of 

cant decline in US crude imports – since Canada is a net crude exporter – leads to a 
shift in the global crude trade, which, to a great extent, will be determined by the type 
of additional barrels that are expected to be produced in this region. 

A considerable proportion of these additional barrels will reach the US market 
as heavy crude from Canada’s oil sands for which sufficient conversion capacity is as-
sumed to be available, mainly in the US Midwest and Gulf Coast, provided adequate 
transportation exists. A further part of the increased crude production in the region will 
come in the form of light crude oil grades – supplemented by a rise in ethanol supply – 
that will gradually displace some of the current imports from Africa and the North Sea. 
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this report, the Keystone XL project has been split into two: a southern leg project 
from Cushing to the Gulf that has received all the permissions necessary to proceed, 
and which is expected to start operations by late 2013; and a northern segment from 
Hardisty to Steele City, Nebraska (where there is an existing line on to Cushing), 
with no final decision on this made yet. Start-up would likely be no earlier than 
2015. For the Northern Gateway project, Enbridge has filed an application with 
the Canadian National Energy Board, but a review will take at least until the end 
of 2013. The expected start-up for this is around 2017, but some delays are likely. 

The response to the delays on these two headline projects, from the midstream in-
dustry has been an almost ever-changing array of new developments and proposals. 
There are already several project proposals related to modifying existing pipelines 
and/or taking advantage of existing rights-of-way to construct new parallel pipe-
lines. A leading example is the 300,000 b/d Trans Mountain pipeline from Edmon-
ton-to-Vancouver, which has recently been heavily over-subscribed. Currently a 
spur pipeline carries the bulk of the crude moved to US refineries in Washington 
State and another 50,000 b/d has consistently gone to a refinery at Burnaby near 
Vancouver. As a result, historically, less than 50,000 b/d of crude has been export-
ed over the one and only export dock that currently exists for Western Canadian 
crudes. Operator Kinder Morgan has obtained sufficient shipper commitments to 
support expanding the Trans Mountain capacity by 450,000 b/d. Much of the 
increased throughput would be moved over the Vancouver (Westridge) dock, with 
destinations mainly in Asia. The expansion has a start-up date of 2016, although 
this could slip because of concerns over the resulting increase in tanker movements 
in the already busy Port Metro Vancouver harbour. 

The Northern Gateway and the Trans Mountain expansion represent the only 
pipeline projects that would take Western Canadian crude west to the Pacific. All 
other pipeline capacity moves Western Canadian crudes south into the US Rocky 
Mountain and Midwest regions, from which there is an onward pipeline to Sarnia 
in Ontario. After recent expansions, which include the base Keystone system, there 
is more than 3.5 mb/d of cross-border capacity from Alberta into the US interior. 
There are, however, bottlenecks in moving Canadian crudes through and out of the 
Midwest. At the same time, the Cushing hub has also become a major bottleneck. 
Increasing supplies from Western Canada, the Bakken, the Permian Basin region 
(West Texas), as well as from Oklahoma and Kansas, are all creating pressure to 
move crudes mainly from the North into Cushing and out in multiple directions, 
but especially south to the large refining centres on the Gulf Coast. 

Until recently, there was no pipeline that flowed south from Cushing to the Gulf 
Coast; only the 93,000 b/d Pegasus line flowed from the Chicago area to the Gulf. 
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The Seaway line used to flow north to Cushing, but this has recently been reversed. 
It will be expanded to a capacity of 400,000 b/d from Cushing to the Gulf Coast 
by early 2013 and to 850,000 b/d by mid-2014. Associated with these expansions 
is a planned new Flanagan South line that will use the right-of-way of the existing 
Spearhead line to add nearly 800,000 b/d of capacity from Chicago to Cushing. 
This will help relieve the bottleneck in the Chicago area and will enable Canadian 
– and Bakken – crudes to flow via Seaway to the Gulf Coast. A Seaway reversal and 
expansion, with the Keystone XL southern leg, will add over 1.65 mb/d of capacity 
out of Cushing to the Gulf by 2014. This will substantially alleviate the ‘Cushing 
congestion’ and should, consequently, narrow the WTI-Brent spread, as well as 
Western Canadian-WTI differentials. 

Growing Western Canadian and Bakken supplies have also led Enbridge to propose 
modifying its existing pipeline through Eastern Canada. The system already carries 
Western crudes east as far as the refining complex at Sarnia. Another line (Line 
9) used to run east from Sarnia to Montreal, but was reversed; it is now bringing 
imported crudes west via Montreal and a connecting Portland (Maine) to Montreal 
Pipeline (PMPL) into Sarnia. Enbridge has now proposed to re-reverse Line 9 so 
that it runs east to Montreal, where there is access to two refineries in Montreal and 
Quebec City. This could also tie-in with a possible reversal of the PMPL to take 
Western Canadian and Bakken crudes out to the Atlantic, from where they could 
reach refineries in the Canadian Maritimes, the US East Coast and potentially be-
yond. Enbridge has already reversed a first short section of the line and has applied 
for permits that would allow full reversal. This project, like Northern Gateway and 
Keystone XL, is meeting some resistance, however, since it would move oil sands 
east, and so its timing is uncertain. A joint undertaking by MarkWest and Sunoco 
is also underway to convert Mariner East pipeline to transport natural gas liquids 
from the Marcellus and Utica shale plays to Sunoco facilities at Marcus Hook, 
Pennsylvania. Propane and ethane exports to Europe are also planned as part of the 
project, thus further unlocking the region’s shale oil and gas production potential.

TransCanada is also considering switching one or more existing gas pipelines that 
run from Alberta to Quebec into crude service. The concept is apparently attracting 
interest and a possible capacity range of 400,000–900,000 b/d is being discussed. 
The main objective would be to carry Western Canadian crudes, including oil 
sands, synthetic crude and/or DilBit, through to the Sarnia refineries, on to Quebec 
and then to the 300,000 b/d Irving refinery in New Brunswick. At the moment, 
this is only an idea and has not been taken to the formal ‘open season’ stage to test 
the level of commercial commitment. Part of the impetus behind this possible gas 
line conversion and the Enbridge Line 9 project is uncertainty over the major proj-
ects that would move Western Canadian crudes to the west, and south to the Gulf 
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Coast. To the extent that either the TransCanada or Line 9 projects go ahead, they 
will enable light sweet and medium sour crude oils out of Eastern Canadian and 
possibly also to refineries on the US East Coast. 

Uncertainties over key pipeline projects, and steep discounts in US Lower 48 and 
Western Canadian crude prices, have spurred the above proposals (and additional 
ones) to modify and expand existing pipeline infrastructure, but they have also 
led to a growing role for rail. There has been marked growth in Bakken ‘takeaway’ 
capacity via rail. Faced with a dearth of existing infrastructure in North Dakota, 
mainly smaller producers and transport companies in 2009 began a rapid expansion 
of rail terminals. These use ‘unit train’ technology (load dedicated 60,000–75,000 
barrel trains, often one or more per day) that then move to corresponding receiving 
terminals with no stops along the route. Bakken rail takeaway capacity went from 
30,000 b/d in 2008 to 335,000 b/d by 2011 and should reach nearly 800,000 b/d 
by the end of 2012. 

Pipeline takeaway capacity is also expanding rapidly, but what is new here is that 
rail is becoming established as an important mode for moving crude oil, at scale, 
to multiple destinations. Most delivery terminals for Bakken crude are in the Gulf 
Coast, but movements are expanding to both the West Coast and, especially, East 
Coast. These movements are taking Bakken production – which recently passed 
the 640,000 b/d mark and is expected to go much higher – into mainly coastal US 
markets. The new trend for Bakken prices to exceed those for WTI is evidence of 
the new-found ‘freedom’ that rail to the coast is providing to the former.   

This year (2012) may also be the point when crude movement via rail starts to catch 
on as a means to move Western Canadian crudes. Small volumes of Western Cana-
dian crudes have recently moved to the Western US, the Gulf Coast and the East 
Coast, as well as Ontario via rail. What is new is that longer term commitments and 
unit train developments are starting to surface – for instance, for the movement of 
Western Canadian crudes at scale to the Irving refinery in New Brunswick. 

Rail movement via ‘manifest’ train can be three times the cost of pipeline. However, 
unit trains narrow the gap and shorten the delivery time. Moving oil sands bitumen 
by rail can come even closer to pipeline costs as less diluent is needed; even bitu-
men with no diluent can be carried if the rail cars are heated. Given the severe price 
discounts on heavy Canadian crudes, rail looks to be an attractive option. Both 
pipeline and rail are also tying in with barge movements, notably from the Midwest 
to the Gulf Coast, using rail or pipeline for part of the way and then barges down 
the Mississippi river for the last leg. Within the Gulf Coast, midstream companies 
are also expanding their options to move crudes along the coast (for example, Eagle 
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Ford crude east along the Gulf and also via tanker up to the East Coast) and to 
move crude west to rail terminals in St. James, Louisiana.

The net effect of all these developments is that the US and Canadian crude oil 
logistics system is changing rapidly as it seeks to adapt to a new reality of steadily 
growing oil production, both north and south of the border. There is appreciable 
uncertainty, however, over how the system will evolve in the longer term. It will 
depend in part on whether (and when) a few major pipeline projects are brought 
online, as well as on how much Western Canadian crude ends up moving west 
and to Asia versus south into the US and east into Eastern Canada. By 2014, 
WTI discounts could be partially alleviated, but we are witnessing a race between 
production growth and infrastructure restructuring. By several counts, crude oil 
discounts could persist to 2020 – and even beyond – if US shale production rises 
at optimistic rates. The emergence of rail is an important new factor. Although rail 
car availability is a constraint in the short-term, terminals are low cost compared to 
pipelines, can be put online within 12–18 months and offer shorter payback times. 

The bottom line is that the combination of pipeline expansion, and rail and barge 
transportation options, will enable US Lower 48 and Western Canadian crudes to 
flow in an increasingly less restricted way to coastal markets. Data shows that as of the 
third quarter of 2012, US and Canadian oil movements by rail have already increased 
by 650,000 b/d, compared to their historical level. This is consistent with the surge 
in rail loading and offloading capacity that, by the end of 2012, will see over 700,000 
b/d of receiving capacity in operation, with over 200,000 b/d on the Eastern Seaboard 
(US and Canada), 450,000 b/d on the Gulf Coast and 50,000 b/d on the West Coast. 
By the end of 2013 and into 2014, this rail capacity will have essentially doubled to 
over 1.4 million b/d, with nearly 600,000 b/d of receiving terminals on the Eastern 
Seaboard, close to 750,000 b/d on the Gulf Coast and around 110,000 b/d on the 
West Coast. By 2015/2016, this new capacity may well have grown further and will 
have been joined by 1.65 million b/d of new pipeline capacity to the Gulf Coast from 
Cushing. Hence, a total of over 3 million b/d of capability will exist to take US Lower 
48 and Western Canadian crudes to coastal markets in the US and Canada. This ca-
pacity growth is well under way; it is developing rapidly and is substantial.  

As presented in Figure 9.4, FSU exports to the Asia-Pacific increase by almost 
3 mb/d between 2011 and 2035, while an additional 1 mb/d of crude oil will be 
exported to this region from Africa. The decline in European imports from both the 
FSU and the Middle East is projected to be in the range of 2 mb/d for the same pe-
riod. The largest change in traded volumes of crude oil over the period relates to crude 
oil exports from the Middle East to Asia-Pacific, which increases by 6 mb/d. 
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Figure 9.4
Major crude exports by destination, 2011–2035
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In addition to increased African exports to the Asia-Pacific, this region will also 
increase its crude exports to Europe by more than 1 mb/d by 2020, compared to 2011 
levels. However, Europe’s declining demand and Africa’s growing demand in later 
years will cut back these African exports to Europe to around 3 mb/d by 2035, al-
though it is still almost 1 mb/d higher than in 2011. All this is mainly due to reduced 
African deliveries to the US & Canada. 

Crude oil exports from Latin America show a similar pattern to those from  
Africa. Expanding crude oil production will enable gradual export increases over the 
next 10-to-15 years, despite growing local demand and higher refinery throughputs. 
Towards the end of the forecast period, however, domestic demand will gradually 
shave the volumes available for exports. Volume changes are not large, as total crude 
exports from the region are projected to stay within the range of 4–5 mb/d over the 
entire forecast period.  

Turning to the major crude oil exporting region, the Middle East, crude exports 
from the region will shift over the forecast period. The key projected trend over time is 
a re-direction of exports from Europe and the US & Canada to the growing markets 
of the Asia-Pacific. Throughout the entire forecast period, the destination that receives 
the most crude oil exports from the Middle East is the Asia-Pacific. 
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For the Asia-Pacific, however, the Middle East will not be an exclusive partner in 
covering its crude demand. As clearly demonstrated in Figure 9.5, the Asia-Pacific will 
increase crude exports from practically all producing regions, including Canada, un-
der an assumption that export routes to the Pacific coast will be available.17 By 2035, 
product demand in the Asia-Pacific will increase by some 16 mb/d, compared to 2011 
levels. However, the region’s crude production will decline by more than 2 mb/d over 
the same period. Therefore, the growing gap between demand and local production 
in these regions has to be filled by imports, primarily in the form of crude oil from all 
producing regions, but mainly from the Middle East, and supplemented by Russian, 
Caspian, African and, to a limited extent, crudes from the Americas. Imports from 
Canada and Latin America are at levels of around 1 mb/d by 2035. 

Figure 9.5
Asia-Pacific crude oil imports, 2011–2035
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Product movements

The overall rising trend in inter-regional product movements between the major seven 
regions, broken down into key product groups, is presented in Figure 9.6. In total, 
product movements are set to increase by close to 5 mb/d between 2011 and 2035, 
from around 12 mb/d in 2011 to almost 17 mb/d by 2035. 

In terms of specific products, some will impact future trade flows more than 
others. The two products that drive the major changes are middle distillates and 
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naphtha. Global exports of middle distillates are projected to reach a level of almost 
4 mb/d by 2015, and then close to 6 mb/d by 2035. A similar increase, in terms 
of volume, is foreseen for naphtha, although it starts from a lower base. However, 
while middle distillate imports are spread among the Asia-Pacific, Europe, Africa and  
Latin America regions, increased volumes of naphtha will be almost entirely ab-
sorbed by the Asia-Pacific. This is driven by a rapid expansion of the petrochemical 
industry in China and India, as well as several other countries in the region. More-
over, increased trade volumes are also envisaged for the group of ‘other products’, 
driven by exports of LPG (mainly NGL-based), bitumen and lubricants, among 
others. There is an overall increase in the inter-regional exports of other products of 
around 1 mb/d between 2015 and 2035.

The export increases of the products mentioned will be partially offset by 
decreasing trade in gasoline and residual fuel oil. Combined, these fall by around  
1 mb/d between 2015 and 2035. Declining gasoline exports are mainly the result of 
falling demand for this product in the Atlantic Basin and increasing ethanol supplies, 
especially in the US. It is projected that the overall gasoline trade decline is in the 
range of 0.6 mb/d between 2015 and 2035. However, there is an additional element 
of uncertainty in these projections related to the degree to which refiners in Europe 
and the US will be able to resolve the problem of the projected future gasoline surplus 

Figure 9.6
Global product imports by product type, 2015–2035
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in these two regions. The remaining decline of 0.4 mb/d in product exports is associ-
ated with residual fuel oil. This decline reflects this product’s expected demand reduc-
tion, due to falling inland use and marine bunker developments. 

Figures 9.7 and 9.8 illustrate the trends in regional patterns for product imports in 
terms of total imports and net product imports, respectively. The most obvious change 
in future product trade concerns the rising product imports of the Asia-Pacific, which 
reach a level of almost 9 mb/d by 2035. These products will come from a variety of 
regions, led by the Middle East, and followed by Russia, Latin America and the US & 
Canada. Future product imports to the US & Canada are likely to oscillate around the 
levels reached in 2011, particularly as the eastern part of the region is expected to con-
tinue importing products from the Atlantic Basin. However, overall net product exports 
from the US & Canada are set to expand by around 1 mb/d by 2035, compared to 2011 
levels, when the US became a net product exporter after decades of net imports. 

With the new refining capacity in place after 2015, Latin America is also ex-
pected to turn from a net product importer to a net exporter. The level of net exports 
could reach 0.5 mb/d by 2020 and expand over time to 2 mb/d by the end of the 
forecast period. 

Figure 9.7
Global product imports by region, 2011–2035
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A pattern of declining product imports is expected in Europe. Currently, Europe 
is a net importer of around 1.5 mb/d of products. In the medium-term, similar levels 
are expected to be maintained, but in the longer term net imports are projected to 
decline by around 1 mb/d. This is a result of declining demand in the region. 

For the remaining regions, the FSU and the Middle East will keep their status as 
net product exporters. Net product exports from the FSU and the Middle East are set 
to grow, not only because of expansion in domestic refining capabilities, but also due 
to additional non-crude based products. In the case of the FSU, net product exports 
will grow from close to 2.5 mb/d in 2011 to around 3 mb/d by 2015. This growth 
will moderate in the following years, however, so that overall growth is expected to 
reach 1 mb/d by 2035, compared to 2011 levels. A similar increase is expected in the 
Middle East. It should be stressed, however, that these volumes depend on the future 
policies of the countries in these regions, as they have the option to add more refining 
capacity than projected in this year’s WOO, which will, in turn, increase their capacity 
for product exports.

Figure 9.8
Net imports of products by region, 2015–2035
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Chapter 10

D o w n s t r e a m  c h a l l e n g e s

This Chapter reflects on the analysis and findings of Section Two to highlight some of 
the key challenges facing the downstream sector. Since long-term trends are important 
drivers, some themes carry forward from year to year; but the situation is one that 
constantly evolves – and every year there is something new. 

Growth shift to non-OECD regions

With each recent Outlook, it is ever more evident that there is a shift in impetus, 
growth and investment away from the OECD to non-OECD regions, as well as an 
associated sharp contrast between the Atlantic and Pacific Basins. It is also increasingly 
clear that OECD oil demand has peaked. The long-term oil demand trend in the US 
& Canada, Europe and Japan is down. In contrast, oil demand growth continues across 
all non-OECD regions with the main concentration in non-OECD Asia, led by China 
and India. These developments have led to a contrasting picture between the Atlantic 
and Pacific Basins, with the former (dominated by the US and Europe) having signifi-
cant refining capacity surplus with associated product export potential, and the latter 
in need of continued refining capacity increases and/or additional product imports. 

Refining capacity surplus, competition and closure

These shifts are reshaping the global downstream industry and will continue to do so 
in the years ahead: on-going closures in OECD regions contrasted by expansions in 
non-OECD regions. However, in a world of crude oil prices in the range of $100/b, 
the costs for transporting both crudes and products make up a smaller proportion of 
delivery costs compared to the past. This, combined with a near-term surge in refinery 
projects (7.2 mb/d by 2016) makes for a period of intense international competition 
– across both long and short distances – for product markets. 

Many US refineries, notably in the Gulf Coast, are already well depreciated, 
highly complex and flexible, meaning they can produce products that meet advanced 
specifications. Gulf Coast refiners, in particular, have progressively raised distillate 
yields and lowered those of gasoline. Led by the Gulf Coast region, US refiners are 
already demonstrating a marked ability to export increasing product volumes, as 
domestic ex-refinery product demand declines, and are benefitting from the added 
competitive advantage and current low price of natural gas. Sustained discounts on 
inland US Lower 48 and Western Canadian crude oils have been delivering processing 
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advantages and high margins to inland US refineries. There is also a race between nec-
essary infrastructural improvements and growing production from these regions. As 
a result, some level of discounting could last several years, while pipeline and rail de-
velopments increasingly bring these crude oils to the US Gulf, West and East Coasts. 
This will sustain the ability of US refineries to make available products for export 
while, at the same time, impacting global crude oil trade patterns by reducing crude 
oil imports into the US, and also Canada. 

In Europe, pending EU efficiency and renewable energy targets, as well as carbon 
regime initiatives, are likely to maintain the reduction in regional product demand 
and also raise refiners’ costs in the region. That said, European refiners have an incen-
tive to export gasoline at relatively low prices since added gasoline output enables the 
production of additional distillates as a co-product. In Japan, it can be expected that 
what remains after refinery closures are the more complex facilities that can compete 
on international markets. These OECD region refineries will join the new large-scale 
refineries in Brazil, India and the Middle East to compete for markets in Africa, Asia 
and Latin America. Managing this competition– while remaining profitable – will be 
a challenge in the years ahead.  

A weeding out of the weaker refineries in OECD regions has advanced apprecia-
bly over the past year. However, substantial additional closures – potentially a further 
3–6 mb/d (and possibly more) beyond today’s level – are seen as necessary to reduce 
excess capacity, and restore utilizations and margins to long-term sustainable levels. 
Just as this degree of rationalization is needed, it is also entirely possible that it will be 
slow to occur. Recent narrowly averted closures in Europe and on the US East Coast 
have indicated that new entities are prepared to step in and run unprofitable refiner-
ies that seasoned large oil companies have abandoned. And, in other cases, there has 
been concerted support by stakeholders at the state and local levels to keep refineries 
open – at least for now.  

Declining crude oil and refining share of the incremental demand barrel 

While the proportion of crude oil needing to be refined per barrel of incremental 
product continues to decline, the total percentage of biofuels, GTLs, CTLs, NGLs 
and other non-crudes continues to rise. The impact is significant. In the Refer-
ence Case, supply increases by almost 20 mb/d between 2011 and 2035, from 87.8 
to 107.5 mb/d. Of this increase, however, over 12 mb/d is projected to be met by 
growth in non-crudes and process gains. This equates to some 60% of total supply 
growth and leaves less than 8 mb/d of growth for crude oil, an average increase of some  
0.3 mb/d per year. This translates essentially into a similar growth rate for refining and 
accounts for the low projected rate of annual capacity additions required beyond 2015. 
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Shale gas developments could change this picture even further. Supply side im-
pacts centre on the potentially increased production of NGLs, thus further reducing 
the need for refining. Moreover, the current price premium favouring oil could lead to 
higher production of liquids from shale gas. Furthermore, natural gas at cheaper prices 
could mean more substitution of crude oil based liquids on the demand side. The net 
effect could be that conventional refineries in the US are further squeezed by both ad-
ditions to non-crude supply and reductions in demand.  

Distillate deficit – gasoline surplus

This year’s projections for distillates and gasoline confirm the trend outlined in recent 
editions of the WOO. The market is facing an imbalance, at least in the medium-term, 
characterized by a gasoline/naphtha surplus and a continuing distillate deficit. New poli-
cies in Europe, however, may act to slow the rate of dieselization there. The mix of a 
refinery’s products, particularly in regard to the proportions of distillate versus gasoline/
naphtha, will thus be a key factor affecting margins and profit. Similarly, distillate versus 
gasoline/naphtha fractions in crude oils are likely to have a marked impact on a crude’s 
relative price, with crude oils containing a high distillate yield being favoured. 

Technology responses

As discussed in Box 10.1, the current pricing of crude oil relative to coal and natural 
gas (in North America, at least) has created strong incentives to produce more liq-
uids from these two commodities. Accordingly, commercial capacity is starting to 
appear. Rising natural gas production also means more non-crude supply of NGL 
liquids, which in the future might compete directly with conventional transport fuels. 
Substantial biofuels supply growth is also included in the Reference Case, but that, 
too, could be positively impacted by technological advances (and vice versa, if new 
technologies are slow to evolve). In addition, refinery process technologies nearing 
the commercial stage could markedly change refinery yields, especially with the aid of 
hydrogen, which itself is often produced from natural gas. In short, process advances 
that could materially alter the shape of the global liquids supply system over time can-
not be ruled out; rather, they need to be closely monitored. 

Box 10.1
Process technology developments – traditionally slow-paced, but 
too risky to ignore

A dilemma implicitly present in longer term assessments of the refining sector is 
how to treat possible advances in refining and related processing technology. A 
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great deal of effort goes into understanding how technological developments could 
impact future demand for transport fuels, in terms of efficiency and the fuel mix. 
Conversely, developments in refinery process technologies are generally constrained 
to those that are currently commercially proven, with some allowance for gradually 
improving efficiencies. 

This is the case in the downstream modeling using WORLD. It looks ahead almost 
25 years, but does not allow for any radical shifts in process technology. Again, this 
is a common and ‘safe’ practice, partly because the overwhelming preponderance 
of refining capacity comprises units that already exist and which are modified only 
very slowly (if at all), and because the industry has a 40-year history or so of process 
technologies that have seen only gradual evolution. For instance, radical new pro-
cess technologies involving biotechnology and ultrasound as a means to desulphur-
ize and crack streams have been touted for a number of years but, to date, have not 
proven to be commercially viable. 

What drive technological advances in the marketplace are economic and regula-
tory developments. It is, therefore, necessary to have a sense of what important 
new developments might be available commercially over the next several years 
and, if warranted, have the means to be able to test their potential impacts by 
incorporating them into the modeling system. Recent reports consider ‘likely’ 
developments that could drive technological advancements, such as alternatives 
to hydro-cracking (which is costly, as well as energy and hydrogen intensive) that 
would produce incremental distillate from crude oil, and processes that would 
convert the ever-growing volumes of NGL/condensate/naphtha fractions into 
distillates. 

US shale developments are reinforcing supplies of NGLs and natural gas such that, 
among other implications, two leaders in GTL technology, Shell and SASOL, are 
considering building GTL plants in the country – something that would have been 
unthinkable even two-to-three years ago. In addition, there are other GTL projects 
that are active. Shell claims that despite the high final costs, they are pleased with 
their Qatar Pearl GTL plant from which they have learned valuable lessons that can 
be applied to improve the next generation of projects. In short, with the growing 
availability of natural gas supplies, GTL (and related technological developments, 
such as CTL) could play a larger future role . All these processes that convert natu-
ral gas, coal and/or NGLs into liquids reduce the need for crude oil supply and 
processing. Abundant and cheaper natural gas also increases the incentive to adopt 
upgrading processes that add hydrogen (hydro-cracking) instead of removing car-
bon (FCC, coking). A review of key processes provides insights into the potential 
for technological change. 
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Upgrading

At around 18 mb/d installed capacity, FCC/Resid FCC units represent a key means 
to upgrade vacuum gasoils and residua. Catalyst and additive advances continue 
to enable these ‘workhorse’ gasoline units to adapt to different feed and yield im-
peratives, notably raising the proportions of residuum in feed (as vacuum gasoil is 
increasingly pulled away to hydro-crackers) and shifting yields to maximize pro-
pylene or distillate production. Technological advancements range from catalyst 
improvements, which continue to incrementally raise total conversion and/or dis-
tillate yields, to at least one set of processes that would convert FCC LPG and light 
gasoline range olefins to distillates. (Note that a 5% yield swing from gasoline to 
distillate on all installed FCCs would reduce gasoline supply by nearly 1 mb/d 
and raise distillate supply by a corresponding amount, substantially impacting the 
gasoline/distillate balance.) An 8,000 b/d COD unit is already in operation at the 
PetroSA Mossel Bay facility in South Africa. The FCC olefins are oligomerized to 
raw distillate which is then hydrogenated to create a high-quality finished product. 
Such technology could enable FCC refineries to switch their yields much more sig-
nificantly to distillates, thus helping refineries in Europe and elsewhere to continue 
to function economically, and thereby altering refining investments, product trade 
balances and price differentials. 

Declining demand for inland and marine residual fuels continues to lead to more 
upgrading of the ‘bottom of the barrel’ vacuum residua fractions. Little new vis-
breaking capacity has been built in recent years, as the primary product is still fuel 
oil. New ‘hydrogen-injected’ variants could lead to a new lease on life for visbreak-
ers by improving their yields. Several advances in resid hydro-cracking technology 
and catalysts are occurring, and are likely to lead to a greater role for this process in 
the future, at least in upgrading better and medium quality residua, and/or to deal 
with streams such as coker gasoil and FCC clarified oil. A radical resid hydro-crack-
ing variant is the long evolving ENI Slurry Technology (EST) process that claims 
total conversion of residua to transport fuels (that means no production of coke or 
other heavy oil by-products). After extensive testing across multiple feedstocks with 
a 1,200 b/d plant, ENI is now constructing a full commercial scale 23,000 b/d unit 
at its Sannazzarro refinery, with expected start-up in late 2012. The significance of 
this process is that it could represent an improved way to fully upgrade low-grade/
extra-heavy oil residua, bitumen and other streams to clean products or synthetic 
crude oils.   

At sustained relatively high crude prices – and especially in regions where natural 
gas prices are also high – gasification as a form of upgrading could also play a role. 
Gasifiers can process a wide range of feedstocks, including petroleum coke and other 
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low-value refinery bottoms streams, as well as coal and biomass. The syngas they 
yield (a mixture of carbon oxides and hydrogen) provides a source of the latter. It can 
be used to generate steam and/or power and constitutes a feedstock for the produc-
tion of ammonia, methanol and other derivatives. Capital costs for gasification units 
are high, however, and have historically limited their use. Nevertheless, according to 
data from the US Department of Energy, worldwide gasification capacity will surge 
by 72% in the period 2010–2016. Additionally, 60% of world gasification capac-
ity will use coal as a feedstock and around 25% will use refinery streams, obtained 
mainly from the bottom of the barrel. The remaining capacity will be running pri-
marily on natural gas. In short, this is another technology that looks likely to begin 
materially impacting refinery configurations and operations going forward.

NGLs/naphtha to distillates

Significant price differentials evident in the modeling outlook between NGL/naph-
tha/gasoline streams and distillates point to a potential need to process the former 
streams – projected to be in relative surplus – into the latter, which comprise the 
leading growth products. One of the effects of US shale developments is a reported 
weakening in prices for NGL/LPG streams and for naphtha (relative to crude). Vari-
ous reports, however, have indicated that there are currently no commercial projects 
that would directly convert NGL/naphtha to distillate. Propylene dehydrogena-
tion projects are going ahead, although the current goal is to produce propylene for 
chemicals feedstock. Despite the strong growth rate that propylene currently enjoys, 
there is expected to come a time when the high-value propylene market becomes sat-
urated. Thus, with NGLs production continuing to expand worldwide, the choice 
for incremental NGL streams may end up being conversion to distillate or combus-
tion at fuel value. Therefore, the potential for NGL/naphtha to distillate conversion 
remains something to watch out for. In the meantime, the necessary process ‘pieces’ 
are in place, as is evident from the PetroSA COD technology.  

Gas/Coal-to-Liquids

While GTL plants installed to date have a history of high capital costs, operating 
experience keeps on accumulating. At the same time, next generation R&D is ac-
tive, including into processes that claim to be able to economically recover lower 
volume gas streams, such as those that are currently flared. As already indicated, 
growing supplies of low-cost natural gas in North America could provide an impe-
tus for further development and investment.  

There are no less than nine energy and technology companies currently involved 
in developing GTL technology, including one using gas generated from biomass 
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conversion. Advances have been made in catalyst performance and Fischer-Tropsch 
(FT) reactor design. The diesel fuel blend components produced by the GTL FT 
process are of exceptionally high-quality (cetane numbers in excess of 70, near-zero 
sulphur content and low aromatics content) and, thus, command a premium. As a 
result, GTL refinery netbacks are now claimed to compare favourably with LNG 
disposition alternatives. The next few years could be a critical period; GTL capac-
ity could start to play a much increased role, provided the current high plant fuel 
consumption is lowered significantly and the price premium over oil remains large 
in the medium- to long-term. 

Moreover, progress is being reported on new and more efficient technologies that 
convert coal or petroleum coke into ethanol. While currently overshadowed by eth-
anol, methanol has also been used as a transport fuel for years. In China, methanol 
from coal comprises a significant percentage of the country’s transport fuel pool. 
Some of the advantages claimed are that methanol can be produced from many 
feedstocks, ranging from coal and natural gas to pulp mill and other by-products. 

This overview of technological developments – from resid upgrading, to GTL, to 
methanol – is by no means exhaustive. Some technologies may make little or no 
progress, but others could have impacts at a scale that reshapes global process capac-
ity, as well as crude oil consumption, trade patterns and market economics. Thus, 
awareness and monitoring of the developments in these technologies is essential. 

A Reference Case outlook, but many uncertainties

The factors discussed in this Chapter add up to a wide range of potential develop-
ments which, if taken individually, or especially if taken together, could substantially 
alter the evolution of the downstream and its key elements (refining/processing activ-
ity, investment, trade and economics). Put another way, while the Reference Case 
provides a valuable and plausible outlook, the chances of the global downstream stray-
ing far from this outlook appear to be increasing as different factors – from capacity 
surplus to competition, economic drivers to technology, as well as supply and demand 
developments – all interplay.
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Section One

1.	 The OPEC Reference Basket price is a production–weighted average of an OPEC 
basket of crudes consisting of: Saharan Blend (Algeria); Girassol (Angola); Oriente  
(Ecuador); Iran Heavy (IR Iran); Basrah Light (Iraq); Kuwait Export (Kuwait); Ess 
Sider (Libya); Bonny Light (Nigeria); Qatar Marine (Qatar); Arab Light (Saudi Arabia); 
Murban (United Arab Emirates); and Merey (Venezuela).

2.	 OTC derivatives statistics at end-December 2011, Bank of International Settlements, 
May 2012.

3.	 G-20 Leaders Declaration, Pittsburgh, Pennsylvania, US, September 2009.
4.	 http://esa.un.org/unpd/wpp/Excel-Data/population.htm. The 2012 revisions are due 

to be released in early 2013.
5.	 Standards for international bunker fuels are administered by the IMO under the Inter-

national Convention for the Prevention of Pollution from Ships known as MARPOL.
6.	 Excluding non-commercial use of biomass.
7.	 Supply is higher than demand to account for stock growth.
8.	 US Geological Survey World Petroleum Assessment 2000 – Description and Results.
9.	 World Research Institute’s online database: http://earthtrends.wri.org/searchable_db/

index.php?theme=3.
10.	 In this assessment, the term commercial vehicles is used to mean lorries and buses, as 

documented and published by the International Road Federation. Passenger cars are 
designed to seat no more than nine persons (including the driver). Sport utility vehicles 
are included in this analysis.

11.	 For example, http://www.fhwa.dot.gov/ohim/onh00/bar8.htm.
12.	 For instance, the introduction of the more stringent Corporate Average Fuel Econo-

my standards as part of the US Energy Independence and Security Act legislation in  
December 2007. And the December 2010 proposal by the US Environment Protection 
Agency to raise new vehicle economy standards to 54.5 miles per gallon by 2025. This 
policy represents a 60% rise over the 2016 targets that are already in place, and implies 
a dramatic change in average fuel use per vehicle. It is important to stress, however, that 
a key variable in this is an assessment of how likely it is that any given target will be met.

13.	 American Transportation Research Institute, survey 2008.
14.	 US Natural Gas Act 2011.
15.	 Forbes.com, June 2012.
16.	 International Civil Aviation Organization, http://icaodata.com. 
17.	 Centre for Aviation, http://www.centreforaviation.com/analysis/eu-ets-and-the-avia-

tion-industry-between-a-rock-and-a-hard-place-52146. 
18.	 Monthly Oil Market Report (MOMR), March 2012, OPEC Secretariat.
19.	 World Petroleum Assessment 2000, US Geological Survey.
20.	 ‘An estimate of undiscovered conventional oil and gas resources of the world, 2012’, US 

Geological Survey, April 2012.
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21.	 OPEC Annual Statistical Bulletin, 2012 edition, OPEC Secretariat.
22.	 Hart Energy, Global Shale Oil Study, February 2011.
23. 	 Wood Mackenzie.
24.	 Hart Energy/Rystad Energy, 2Q2012 North American Shale Quarterly Report.
25.	 In August 2012, the Director-General of the UN Food and Agricultural Organization, 

Jose Graziano da Silva, pleaded for the suspension of biofuel mandates, see Financial 
Times, 10 August 2012. It is also worth mentioning the recent decision of the EU to 
not increase biofuels targets and to include sustainability criteria for biofuels that are 
considered for reaching this target.

26.	 See ‘Global Biofuels Outlook 2011–2012’, Hart Energy, 2011.
27.	 Although there is still debate over the direction of causality between savings and eco-

nomic growth.
28.	 For example, ‘IMF World Economic Outlook’, October 2012 and ‘India’s Challenge: 

Harnessing Demographics for Long-Term Growth’, Roubini Global Economics,  
16 April 2012.

29.	 The IMF sees the Euro-zone’s budget deficit falling to 3.2% in 2012 from 6.3% in 
2012. MOMR, May 2012, OPEC Secretariat. 

30.	 Lower demand leads to a slight fall in processing gains, so the fall in OPEC crude supply 
relative to the Reference Case is 9.1 mb/d, compared to the 9.3 mb/d drop in demand.

31.	 http://www.slb.com/news/press_releases/2012/2012_0308_sbchrbenchmark_pr.aspx.
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Section Two

1.	 The World Oil Refining Logistic and Demand model is a trademark of EnSys Energy 
& Systems, Inc. OPEC’s version of the model was developed jointly with EnSys Energy 
& Systems.

2.	 For example, Technology Outlook 2020, DNV, 2012.
3.	 Ethane demand in this Section relates to petroleum-derived ethane, excluding ethane 

from natural gas.
4.	 Both the US and Canada have ECAs that came into effect as of 1 August 2012. 
5.	 http://www.icis.com/Articles/2012/04/02/9546235/afpm-shale-gas-leads-to-mega-

projects.html, http://www.frackcheckwv.net/2012/04/03/the-future-of-ethane-cracker-
chemical-plants-in-the-u-s/, http://www.plasticstoday.com/articles/ExxonMobil-plans-
to-build-new-ethane-cracker-and-two-PE-units-in-Texas-0601201201. 

6.	 Fuel oil, naphtha and liquefied petroleum gas prices are not regulated but those for 
gasoline, diesel, etc., are. 

7.	 International Oil Daily, Tuesday, 7 February 2012.
8.	 ESPO crude enjoys tax reductions which should be on a temporary basis.
9.	 90% is considered the maximum sustainable utilization rate over the longer period for 

a region.
10.	 The ‘narrow escapes’ encountered by the Sunoco Philadelphia and Phillips66 Trainer 

refineries, combined with sales and planned restarts at some of the idled Petroplus refin-
eries in Europe, have arguably (according to a range of industry commentators) served 
only to continue to depress margins in the Atlantic Basin, which otherwise were be-
ginning to show signs of recovery. As such, these ‘escapes’ sustain the need for further 
closures. 

11.	 An underlying assumption for the projected continuing growth in US ethanol supply 
is that cellulosic ethanol technology will be available in the longer term. The first com-
mercial scale cellulosic ethanol plant are currently under construction in the US.  

12.	 ‘EPA Analysis of the Transportation Sector: Greenhouse Gas and Oil Reduction Sce-
narios’, 10 February 2010. 

13.	 Europe was the next most important destination at 0.6 mb/d, followed by Asia/Middle 
East/Africa at 0.5 mb/d and Canada at 0.25 mb/d. 

14.	 Oil here includes crude oil, refined products, intermediates and non-crude streams (in-
cluding biofuels and GTLs).

15.	 Compared to last year’s report, trade data for the base year 2011 were adjusted to ac-
count for changes in regional definitions.

16.	 Because of aggregated regions, some movements are eliminated. For example, between 
regions in the US and Canada, and trade within Latin America, Africa and Asia. There-
fore, total trade volumes are lower than reported earlier in this Chapter.

17.	 It is assumed that the current policy of no crude exports from the US will be in place 
over the entire forecast period.
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API	 American Petroleum Institute
ASB	 Annual Statistical Bulletin

bcf	 Billion cubic feet
b/d	 Barrels per day
boe	 Barrels of oil equivalent

CAFE	 Corporate Average Fuel Economy
CARB	 California Air Resources Board
CCS	 Carbon capture and storage
CDU	 Crude distillation unit
CFTC	 Commodity Futures Trading Commission
CNG	 Compressed natural gas
CNOOC 	 China National Offshore Oil Corporation 
CNPC	 China National Petroleum Corporation 
CO2	 Carbon dioxide
COMPERJ	 Rio de Janeiro Petrochemical Complex 
CTLs	 Coal-to-liquids

DCCI	 Downstream capital costs index
DCs	 Developing countries

ECAs	 Emission control areas
ECB	 European Central Bank 
EFSF	 European Financial Stability Facility
EIA	 Energy Information Administration
EISA	 (US) Energy Independence and Security Act
EOR	 Enhanced oil recovery
EPA	 Environmental Protection Agency
ERC	 Egypt Refining Company 
ESM	 European Stability Mechanism
ESPO	 Eastern Siberia–Pacific Ocean
EST	 ENI Slurry Technology
EU	 European Union
EU ETS	 EU Emissions Trading Scheme

FCC	 Fluid catalytic cracking
FSU	 Former Soviet Union
FT	 Fischer-Tropsch
FYP	 Five Year Plan
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G-20	 Group of Twenty
GDP	 Gross domestic product
GHG	 Greenhouse gas
GTLs	 Gas-to-liquids
GW	 Gigawatt

ICE	 Intercontinental Exchange
ICE	 Internal combustion engine
IEA	 International Energy Agency
IEF	 International Energy Forum
IFO	 Intermediate fuel oil
IFQC	 International Fuel Quality Centre
IHS CERA	 IHS Cambridge Energy Research Associates
IMO	 International Maritime Organization

JODI	 Joint Oil Data Initiative

LCFS 	 Low Carbon Fuel Standard 
LNG	 Liquefied natural gas
LPG	 Liquefied petroleum gas

MARPOL 	 International Convention for the Prevention of Pollution from Ships
mb/d	 Million barrels per day
mboe	 Million barrels of oil equivalent
mBtu	 Million British thermal units
MEPC	 Marine Environmental Protection Committee
METI	 Ministry of Economy, Trade & Industry
MJ	 Megajoule
MOMR	 (OPEC’s) Monthly Oil Market Report
mpg	 Miles per gallon
MTBE	 Methyl tetra-butyl ether

NDRC	 National Development and Reform Commission
NGLs	 Natural gas liquids
NGV	 Natural gas vehicle
NOx	 Nitrogen oxide
Nymex	 New York Merchantile Exchange

OECD	 Organisation for Economic Co-operation and Development
OPEC	 Organization of the Petroleum Exporting Countries
ORB	 OPEC Reference Basket (of crudes)
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OTC	 Over-the-counter
OWEM	 OPEC’s World Energy Model

p.a.	 Per annum
PADD	 Petroleum Administration for Defense District 
PMPL	 Portland (Maine) to Montreal Pipeline
ppm	 Parts per million

R&D	 Research and development
RFCC	 Residue fluid catalytic cracking
R/P	 Reserves-to-production

SEC	 Securities and Exchange Commission 
Sinopec	 China Petrochemical Corporation 
SOx	 Sulphur oxide

TAN	 Total acid number
Tcf	 Trillion cubic feet 
TFP	 Total Factor Productivity

ULS	 Ultra-low sulphur
UN	 United Nations
URR	 Ultimately recoverable resources
USGS	 United States Geological Survey

WOO	 World Oil Outlook
WORLD	 World Oil Refining Logistics Demand Model
WRFS	 World Refining & Fuels Services
WTI	 West Texas Intermediate
WTO	 World Trade Organization
wt%	 Per cent of weight



Annex B



OPEC World Energy Model (OWEM):
definitions of regions
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OECD

OECD America

Canada Puerto Rico

Chile United States of America

Guam United States Virgin Islands

Mexico

OECD Europe

Austria Luxembourg

Belgium Netherlands

Czech Republic Norway

Denmark Poland

Estonia Portugal

Finland Slovakia

France Slovenia

Germany Spain

Greece Sweden

Hungary Switzerland

Iceland Turkey

Ireland United Kingdom

Italy

OECD Asia Oceania

Australia OECD Asia Oceania, Other

Japan Republic of Korea

New Zealand

Developing countries

Latin America

Anguilla Guadeloupe
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Antigua and Barbuda Guatemala

Argentina Guyana

Aruba Haiti

Bahamas Honduras

Barbados Jamaica

Belize Martinique

Bermuda Montserrat

Bolivia (Plurinational State of ) Netherlands Antilles

Brazil Nicaragua

British Virgin Islands Panama

Cayman Islands Paraguay

Colombia Peru

Costa Rica St. Kitts and Nevis

Cuba St. Lucia

Dominica St. Pierre et Miquelon

Dominican Republic St. Vincent and the Grenadines

El Salvador Suriname

Falkland Islands (Malvinas) Trinidad and Tobago

French Guiana Turks and Caicos Islands

Grenada Uruguay

Middle East & Africa

Bahrain Malawi

Benin Mali

Botswana Mauritania

Burkina Faso Mauritius

Burundi Mayotte

Cameroon Morocco

Cape Verde Mozambique

Central African Republic Namibia

Chad Niger

Comoros Oman

Congo Réunion
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Côte d’Ivoire Rwanda

Democratic Republic of Congo Sao Tome and Principe

Djibouti Senegal

Egypt Seychelles

Equatorial Guinea Sierra Leone

Eritrea Somalia

Ethiopia South Africa

Gabon Sudan

Gambia Swaziland

Ghana Syrian Arab Republic

Guinea Togo

Guinea-Bissau Tunisia

Jordan Uganda

Kenya United Republic of Tanzania

Lebanon Western Sahara

Lesotho Yemen

Liberia Zambia

Madagascar Zimbabwe

India

Other Asia

Afghanistan Mongolia

American Samoa Myanmar

Bangladesh Nauru

Bhutan Nepal

Brunei Darussalam New Caledonia

Cambodia Niue

China, Hong Kong SAR Pakistan

China, Macao SAR Papua New Guinea

Cook Islands Philippines

Democratic People’s Republic of Korea Samoa

Fiji Singapore
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French Polynesia Solomon Islands

Indonesia Sri Lanka

Kiribati Thailand

Lao People’s Democratic Republic Timor-Leste

Malaysia Tonga

Maldives Vanuatu

Micronesia (Federated State of ) Viet Nam

China

OPEC

Algeria Libya

Angola Nigeria

Ecuador Qatar

I.R. Iran Saudi Arabia

Iraq United Arab Emirates

Kuwait Venezuela, Bolivarian Republic of

Eurasia

Russia

Other Eurasia

Albania Latvia

Armenia Lithuania

Azerbaijan Malta

Belarus Montenegro

Bosnia and Herzegovina Republic of Moldova

Bulgaria Romania

Croatia Serbia

Cyprus Tajikistan

Georgia The Former Yugoslav Republic of Macedonia
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Gibraltar Turkmenistan

Kazakhstan Ukraine

Kyrgyzstan Uzbekistan
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World Oil Refining Logistics and Demand 
(WORLD) model: 

definitions of regions
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US & Canada
United States of America Canada

Latin America

Greater Caribbean

Anguilla Guyana

Antigua and Barbuda Haiti

Aruba Honduras

Bahamas Jamaica

Barbados Martinique

Belize Mexico

Bermuda Montserrat

British Virgin Islands Netherlands Antilles

Cayman Islands Nicaragua

Colombia Panama

Costa Rica Puerto Rico

Cuba St. Kitts & Nevis

Dominica St. Lucia

Dominican Republic St. Pierre et Miquelon

Ecuador St. Vincent and the Grenadines

El Salvador Suriname

Falkland Islands (Malvinas) Trinidad and Tobago

French Guiana Turks and Caicos Islands

Grenada United States Virgin Islands

Guadeloupe Venezuela, Bolivarian Republic of

Guatemala

Rest of South America

Argentina Paraguay
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Bolivia (Plurinational State of ) Peru

Brazil Uruguay

Chile

Africa

North Africa/Eastern Mediterranean

Algeria Mediterranean, Other

Egypt Morocco

Lebanon Syrian Arab Republic

Libya Tunisia

West Africa

Angola Guinea-Bissau

Benin Liberia

Cameroon Mali

Congo Mauritania

Côte d’Ivoire Niger

Democratic Republic of Congo Nigeria

Equatorial Guinea Senegal

Gabon Sierra Leone

Ghana Togo

Guinea

East/South Africa

Botswana Mayotte

Burkina Faso Mozambique

Burundi Namibia 

Cape Verde  Réunion

Central African Republic Rwanda
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Chad Sao Tome and Principe

Comoros Seychelles

Djibouti Somalia

Ethiopia South Africa

Eritrea Sudan

Gambia Swaziland

Kenya Uganda

Lesotho United Republic of Tanzania

Madagascar Western Sahara 

Malawi Zambia

Mauritius Zimbabwe

Europe

North Europe

Austria Luxembourg

Belgium Netherlands

Denmark Norway

Finland Sweden

Germany Switzerland

Iceland United Kingdom

Ireland

South Europe 

Cyprus Malta

France Portugal

Gibraltar Spain

Greece Turkey

Italy
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Eastern Europe

Albania Poland

Bosnia and Herzegovina Romania

Bulgaria Serbia

Croatia Slovakia

Czech Republic Slovenia

Hungary The Former Yugoslav Republic of Macedonia

Montenegro

FSU

Caspian Region

Armenia Kyrgyzstan

Azerbaijan Tajikistan

Georgia Turkmenistan

Kazakhstan Uzbekistan

Russia & Other FSU (excluding Caspian region)

Belarus Republic of Moldova

Estonia Russia

Latvia Ukraine

Lithuania

Middle East

Bahrain Oman

I.R. Iran Qatar

Iraq Saudi Arabia

Jordan United Arab Emirates

Kuwait Yemen
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Asia-Pacific

OECD Pacific

Australia New Zealand

Japan Republic of Korea

Pacific High Growth – non-OECD Industrializing

Brunei Darussalam Malaysia

China, Hong Kong SAR Philippines

China, Macao SAR Singapore

Indonesia Thailand

China

Rest of Asia

Afghanistan Mongolia

American Samoa Myanmar

Bangladesh Nauru

Bhutan Nepal

Cambodia New Caledonia

Cook Islands Niue

Fiji Pakistan

French Polynesia Papua New Guinea

Guam Samoa

India Solomon Islands

Democratic People’s Republic of Korea Sri Lanka

Kiribati Timor-Leste

Lao People’s Democratic Republic Tonga

Maldives Vanuatu

Micronesia, Federated States of Viet Nam
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Major data sources
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Africa Oil & Gas Monitor

American Petroleum Institute

APICORP

Arab Oil & Gas

Baker Hughes

Bank of International Settlements 

BP Statistical Review of World Energy

Canadian Association of Petroleum Producers 

C1 Energy Limited

Canadian Energy Research Institute

Cedigaz

Centre for Global Energy Studies, Monthly Oil Report

Consensus forecasts

Direct Communications to the OPEC Secretariat

Det Norske Veritas, Technology Outlook 2020

The Economist

Economist Intelligence Unit online database

Energy Intelligence Group

Energy Policy Research Foundation, Inc

Energy Security Analysis, Inc 

ENI, World Oil and Gas Review
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EnSys Energy & Systems, Inc

European Commission 

Eurostat

Financial Times

F. O. Licht

Goldman Sachs

Hart Energy

Hart Energy’s International Fuel Quality Centre

Haver Analytics

IEA World Energy Outlook

IHS Cambridge Energy Research Associates

IHS Global Insight

IHS Herold

IHS Petroleum Economics and Policy Solutions

IMF, Direction of Trade Statistics

IMF, International Financial Statistics 

IMF, World Economic Outlook

International Air Transport Association, Vision 2050 and Technology Roadmap 

International Civil Aviation Organization 

The Institute of Energy Economics, Japan 
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International Oil Daily

International Road Federation, World Road Statistics

Joint Organisations Data Initiative

Latin America Oil & Gas Monitor

Lloyd’s Register EMEA

Middle East Economic Survey

National Oceanic & Atmospheric Administration, Monthly Climatic Data for the World

OECD Trade by Commodities

OECD/IEA, Energy Balances of non-OECD countries

OECD/IEA, Energy Balances of OECD countries

OECD/IEA, Energy Statistics of non-OECD countries

OECD/IEA, Energy Statistics of OECD countries

OECD/IEA, Quarterly Energy Prices & Taxes

OECD, International Trade by Commodities Statistics

OECD, National Accounts of OECD Countries 

OECD Economic Outlook

Oil & Gas Journal

OPEC Annual Statistical Bulletin

OPEC Fund for International Development

OPEC Monthly Oil Market Report
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Petroleum Economist

PFC Energy

Pike Research

Platts 

Plunkett Research

PricewaterhouseCoopers 

Purvin & Gertz, Global Petroleum Market Outlook

Ricardo Strategic Consulting

Society of Petroleum Engineers

Strategic Energy & Economic Research, Inc

Turner, Mason & Company 

UN, Department of Economic and Social Affairs

UN, Energy Statistics

UN, International Trade Statistics Yearbook

UN, National Account Statistics

UN Statistical Yearbook

UN online database, http://unstats.un.org

US Commodity Futures Trading Commission

United States Geological Survey

US Energy Information Administration

World Bank, World Development Indicators
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World Health Organization

Wood Mackenzie

World Nuclear Association

World Oil

World Resources Institute

World Trade Organization, International Trade Statistics
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