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Figure 9.6
Asia-Pacific crude oil imports by origin and local supply, 2007–2030

Figure 9.5
Global crude oil imports by region, 2007–2030
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Products

Product movements are an integral part of the downstream sector and are thus af-
fected by issues discussed in previous Chapters, with the most important being: 

–	 the growing volumes of non-crude based products;
–	 the growing demand for middle distillates worldwide;
–	 the growing demand for petrochemical naphtha, especially in the Asia-Pacific;
–	 the gasoline and diesel imbalance in the Atlantic basin;
–	 the expanding spare refining capacity in regions with falling demand, in particular 

the US & Canada and Europe; and
–	 the placement of future new refining capacity.

In a similar manner to the breakdown of crude oil movements, the analysis 
of product movements is also restricted to seven major regions, instead of the 18  
model regions. In this case, the major inter-regional movements of liquid products 
rises to more than 16 mb/d by 2030, an increase of close to 5 mb/d compared to 2007  
(Figure 9.7). 

The first factor contributing to these rising volumes relates to the growing trade 
of non-crude based products that is driven primarily by the expanding production of 

Figure 9.7
Global exports of liquid products, 2007–2030
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NGLs and related product output from natural gas plants. It is also supported by pro-
jected increases in GTLs production, especially in the long-term. The global increase in 
this category of liquid products is projected to be around 1.5 mb/d from 2007–2030. 

Other factors, such as the expected trade expansion in middle distillates and 
naphtha are evident in Figure 9.8. The trade in both products is projected to increase 
by around 1 mb/d from 2015–2030. However, while imports of middle distillates are 
spread between the Asia-Pacific, Europe, Africa and Latin America, naphtha is almost 
entirely absorbed by the Asia-Pacific, driven by the rapid expansion of the petro-
chemical industry in China, India and several other countries in the region. Trade in 
gasoline and fuel oil should remain relatively stable in terms of volume, although the 
regional pattern of gasoline flows is likely to alter. There are two drivers supporting 
this move: the continued gasoline and diesel imbalance in the Atlantic basin and an 
increasing level of spare refining capacity in regions with falling demand, particularly 
the US & Canada and Europe.

In the Reference Case, these factors will lead to increased competition in the 
international gasoline markets as both regions, Europe and the US & Canada, face up 

Figure 9.8
Global exports of finished products, 2007–2030
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to the problem of a gasoline surplus due to their high installed gasoline production 
capacity, falling demand and increased ethanol supplies (see Box 7.2). Consequently, 
this is expected to depress gasoline prices and impact future refining capacity additions 
in regions where gasoline is projected to grow.

However, to what extent Europe and the US & Canada succeed in placing their 
gasoline surplus — as well as other products — in other regions depends heavily 
on the policies adopted in these other regions. For example, current model runs for 
the 2030 Reference Case show almost 3 mb/d of product imports into China, some  
2 mb/d into the Rest of Asia region and almost 2 mb/d to Africa. If those countries 
and regions build more refining capacity than that projected, then this will further cut 
other region’s refinery throughputs and utilizations. Obviously, there is a trade off, as 
when crude is shipped somewhere else and then processed, and then shipped again 
to its final destination, there is a lot of transport inefficiency versus shipping crude 
straight to refineries located in the place it finally ends up. On the one hand, this cost 
increase weighs against the cost of incremental refining in the final destination, and on 
the other, it raises various ‘policy’ questions. 

Figure 9.9
Global products imports by region, 2007–2030
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Figure 9.10
Net imports of liquid products by region, 2015–2030
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The regional pattern of product imports is depicted in Figure 9.9. It highlights 
several emerging trends. The most visible one depicts rising product imports to the 
Asia-Pacific, which reach almost 7 mb/d by 2030. These products are expected to be 
predominantly from the Middle East, which will then be a net exporter of 5 mb/d of 
products (Figure 9.10). The US & Canada will gradually reduce their product imports 
from around 4 mb/d in 2007 to 3 mb/d in 2020, and then further to about 2.5 mb/d 
in 2030. The net product imports of the region will also decrease correspondingly to 
less than 1 mb/d by 2030. A similar pattern of declining product imports is also ex-
pected in Europe. Over the period 2007–2030, the decline in net product imports is 
in the range of 1.5 mb/d. Elsewhere, growing product imports are projected for both 
Latin America and Africa where demand increases are faster than refining capacity 
additions. During the entire forecast period, only the FSU and the Middle East are 
projected to keep their status as net product exporters. FSU net exports will expand 
in the period to 2020, reaching a peak of 3.7 mb/d, and decline moderately thereafter 
as local demand reduces options for product exports. Thus, the only region expected 
to witness continuous growth in net product exports will be the Middle East, adding 
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almost 3 mb/d to its net exports by 2030 compared to 2007 levels. In terms of total 
product exports, the Middle East is projected to export 5 mb/d of products by 2030. 
This compares to the 2.4 mb/d recorded in 2007. 

Tanker capacity requirements

Similar to the situation in the refining sector, the tanker market is also exposed to 
a combination of the fallout from current economic turmoil, stagnant demand for 
oil movements in the medium-term — even declining in the short-term — and a 
relatively large increase in tanker capacity over the next few years as a result of record 
order books. Longer term, however, the anticipated growth in the inter-regional trade 
in crude oil and refined products will necessitate increases in global tanker capacity. 
However, these increases are limited and, on an annual basis, lower than capacity in-
creases experienced by the industry in the past few years. 

Translated into numbers, projections show that the capacity of the global tanker 
fleet is expected to expand by almost 100 million deadweight tonnes (dwt) by 2030, 
reaching the level of 496 million dwt, from a global capacity of 398 million dwt at the 
end of 2008 (Figure 9.11).33 However, only 11 million dwt of new capacity will be re-
quired for the period to 2015, despite the fact that the order book for this period is full, a 
situation that is discussed in more detail later. For the entire forecast period, the required 
average growth for global tanker capacity is close to 1% p.a., which is marginally lower 
than the projected demand growth. The main thrust of this growth comes from the 
substantial expansion in imports to the Asia-Pacific. On the flip side, the declining trend 
for imports to the US & Canada and Europe, as well as increasing local demand in Latin 
America, the FSU and the Middle East, somewhat negates overall global growth. 

With the exception of a temporary decline in capacity requirements for large crude 
carriers — Very Large Crude Carriers (VLCC) and Large Range 2 (LR2) vessels — in 
the period to 2015, the WOO 2009 indicates that all tanker categories will grow, but at 
varying rates. By 2030, in terms of tonnage, the largest increase is actually expected in 
the category of VLCCs, which expand by more than 31 million dwt compared to 2008. 
Global capacity of LR2 tankers is also projected to grow, witnessing an increase of 23 
million dwt over the same period. It should be noted, however, that these expansions 
are primarily for the later part of the forecast period, after 2015, when crude exports are 
expected to resume their growth. The fastest growing categories will be the Large Range 1 
(LR1) and Medium Range 2 (MR2) tankers, which is consistent with the notion, as dis-
cussed earlier, that products exports will grow faster than crude exports. The average an-
nual growth rates for these categories from 2008–2030 are 1.7% and 1.4% respectively, 
significantly higher than those for crude carriers. In addition, Medium Range 1 (MR1) 
tankers are also assumed to grow at 1.4% p.a.34
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Figure 9.11
Outlook for tanker capacity requirements by category, 2008–2030
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Despite the fact that this year’s numbers see a generally lower future tonnage 
required, the conclusion drawn last year that in respect to refined products the likely 
shift will be from MR2 to LR1 class vessels, with crude increasingly transported by 
VLCCs, still holds. 

Turning to the medium-term outlook, an overview of the global situation is 
presented in Figure 9.12. What is striking is that there is an exceptionally high level 
of new tanker orders for the period. In total, order books show that around 125 mil-
lion dwt of tanker capacity has been ordered for the years 2009–2013. Around half 
of this new tonnage, 62 million dwt, will be for VLCCs. Significant additions are also 
foreseen for LR2 vessels, around 40 million dwt, and another 16 million dwt is for 
LR1 tankers. This is a continuation of the substantial capacity expansion experienced 
during 2008 when around 350 new tankers entered the market, representing around 
34 million dwt of additional capacity. Out of this, more than 21 million dwt were for 
the crude market and 13 million dwt for product movements, some of them as part 
of the phasing out of single hull tankers to comply with IMO legislation. This move 
was also evident in the higher rate of demolitions, compared to previous years, which 
removed more than 14 million dwt from the market.
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If an annual average scrapping rate of 15 million dwt is assumed for the pe-
riod to 2015, a comparison of future capacity requirements, existing capacity and 
new orders, indicates that the tanker market will have a capacity excess of around  
25 million dwt by 2015, if all tankers already ordered are built. This outlook also un-
derscores a distinct contrast between the larger and smaller tanker classes. A capacity 
surplus of more than 40 million dwt is projected for the VLCC and LR2 tanker cat-
egories combined. This is illustrated as negative requirements for capacity additions in 
Figure 9.12. Conversely, smaller tankers for product movements will require additions 
of around 20 million dwt beyond the existing known orders for this period. These 
required additions are predominantly in the categories of MR2, LR1 and MR1 tank-
ers. The expected excess in large tanker capacity raises the question of whether there 
will be cancellations in new tanker orders; especially for those with delivery dates at 
the end of the order period. WOO 2009 projections suggest that around 20% of the 
existing tanker order book is vulnerable to cancellation. This is the level that would 
bring the market back into a more balanced situation, with freight rates likely restored 
to reasonable levels.

Figure 9.12
Tanker fleet capacities and requirements, 2008–2015
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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 brings together the key findings for the refining sector that result from 
the trends outlined in the outlook, and reviews the implications for the industry and 
the challenges it may face over the medium- to long-term. 

Changing downstream fundamentals 

Last year’s WOO painted a medium-term picture where assessed project additions, 
demand growth and an increase in biofuels supplies underlined the prospect for a con-
tinuation in the trend toward tighter distillate and slacker gasoline markets, resulting 
in a growing gasoline and diesel imbalance, and the emergence of an easing in refinery 
utilizations, particularly in the Atlantic basin.  

It is evident that this situation remains present in this year’s outlook, but it is 
palpable that this picture has now been somewhat overshadowed by the impacts of 
the current global economic crisis. This year’s analysis grapples with, and attempts to 
assess, the impacts to the downstream industry of a massive downward revision to oil 
demand. In 2009, global demand in the Reference Case is projected to be 84.2 mb/d, 
which is almost 2 mb/d lower than 2007. In 2015, the demand level is now projected 
to be 90.2 mb/d, which is 6 mb/d below last year’s 2015 figure. And this trend con-
tinues to the long-term with this year’s demand projection for 2030 set at 105.6 mb/d, 
much lower than last year’s figure of 113.2 mb/d. 

What is happening today, and what is projected to happen over the next few years 
is, in many ways, the inverse of what happened to the refining industry in the early part 
of this decade. In the period 2002–2006, the refining sector was in many respects caught 
unprepared by a combination of factors that led to significant market tightness. These in-
cluded: an historical lack of refining investment and low margins; a sudden surge in global 
demand, notably from 2004; demand increases predominantly skewed towards lighter and 
cleaner products; and stable crude slates, including heavy crude supplies not declining.

Today and over the next few years, it is evident that other ‘opposite’ factors are 
expected to be the main industry drivers. Firstly, demand growth has obviously been 
replaced by a severe demand decline. Just as the 2002–2006 period did, the decline 
emphasizes the changing demand for light clean products, but this time down, not 
up. In other words, current indications and projections highlight that it is demand for 
gasoline, jet fuel and naphtha that are being most severely hit. 



236

At the same time, however, the industry is entering a period where the qual-
ity of global supply is becoming lighter. This is driven largely by the rising supply 
of NGLs and condensates, as well as medium to light crudes, which then combine 
with declines in certain heavy crudes, such as Mexican Maya. Moreover, despite bio-
fuels having some serious questions raised about its economic and environmental 
credentials over the past year or so, its supply, most notably ethanol, has increased. 
At the same time, the industry has a range of major capacity additions that either 
have recently come on-stream, for example, with Reliance and Essar in India, and 
the Sinopec-led project in Fujian, China, or are under construction and therefore 
projected to be on-stream within the next 2–3 years. Moreover, the ratio of second-
ary upgrading — FCC, coking and hydro-cracking — to crude distillation capacity 
is high, and this again coincides with a period when light products are seeing the 
largest demand reductions.

The secondary additions are led by increases in hydro-cracking capacity. This 
looks likely to be used for sustained high utilizations because of the underlying long-
term growth in distillate fuels – and the potential for marine fuels regulations to 
reinforce this. In contrast, coking and FCC capacity additions are continuing in a 
period when heavy crude supplies, such as from Mexico, and/or projected oil sands 
growth in Canada are being cut, and thus there is less available coker feedstock. The 
likely result will be a growing coking surplus. As for FCC capacity, there are regions 
of the world where additional units are arguably necessary to meet local needs. Glob-
ally, however, crude unit, FCC and coking expansions are raising the capabilities for 
gasoline production at the very same time that gasoline demand is dropping in the 
US, the world’s largest gasoline consuming economy, and in Europe, where the shift 
to diesel is expected to continue. 

The analysis indicates that the mechanism operating in the refining sector 
to balance naphtha/gasoline supply and demand under these circumstances is one 
that is viewed as a departure from the ‘norm’. Growing NGLs, condensate and 
ethanol supplies bring additional naphtha/gasoline streams into the supply net-
work. There is potentially some flexibility to raise petrochemical naphtha demand, 
but this is limited.35 In general, the petrochemical sector has arguably been hit 
earlier, and harder, by the economic crisis, than demand for other fuels. Hence, 
the recent existence of naphtha prices well below that for crude. Once demand 
for petrochemical naphtha is filled, there are only two places for the naphtha/
gasoline streams to go. The first is for gasoline. And the second is for usage as a 
fuel, for example, in refinery fuel or potentially external fuel uses such as those 
in the industry and power sectors. However, the impact of such a shift is likely to 
remain limited. Thus the naphtha/gasoline streams are anticipated to predomi-
nantly move to gasoline.
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Faced with this, the most likely way for refineries to react is by reducing the 
volumes of gasoline streams coming from secondary processing, such as those from 
FCC and coking units. This mechanism then contributes to severe reductions in FCC 
and coking utilizations as they bear the brunt of being the ‘swing’ gasoline production 
units. Other gasoline units, however, benefit. Catalytic reformer utilizations remain 
high since they convey a triple benefit. They raise naphtha octane so that it can be 
more readily blended into gasoline. They cut naphtha volumes since the reformate 
volume yield is less than 100% and they also produce hydrogen. Isomerization units 
also benefit since they too raise naphtha octane.   

The net effect of these major demand, supply, capacity and operational shifts is 
clear. The economic crisis and associated demand loss is turning what would other-
wise have likely been a moderate and fairly typical cyclical refining downturn, into a 
far more severe downturn with major and prolonged surpluses.

The sustained nature of the challenges facing the refining sector is reflected 
in the projected continuation of weak, even declining gasoline margins relative to 
crude, in protracted negative naphtha margins and in sustained distillate premi-
ums, throughout the period to 2030. The WOO 2009, however, interprets these 
more as a signal of a trend, rather than what will necessarily happen. It should be 
recognized that such strained margins and refining imbalances for a short period 
will probably have a limited impact on the industry, but if sustained for a longer 
period they raise the prospect that something will occur to redress them. With 
this in mind, there are several developments that could potentially influence and 
modify the situation.

A first and obvious implication is that the excess refining capacity and ex-
cess gasoline output capability will lead to closures, especially of refineries that 
are gasoline oriented, as already discussed in Chapter 6. Secondly, the projected 
differentials raise the question of how demand will react. Increased demand for 
naphtha as a fuel would absorb volume, but it would also sustain depressed prices 
because of naphtha’s then low fuel value. The relative weakness in gasoline prices 
could — or should when considering price elasticities — encourage incremen-
tal gasoline demand, particularly at the expense of diesel with its comparatively 
high prices. However, both gasoline and distillate prices are driven first and fore-
most by the crude price and, more importantly, taxes. Arguably, sustained crude 
prices as assumed in this outlook should be sufficient to encourage consumers to 
buy fuel efficient vehicles. Moreover, legislation, as now enacted in the US, with 
stricter CAFE standards, as well as in Europe, with pending tightened vehicle CO2 
emission standards, and potentially elsewhere, is likely to restrain the potential for 
a resurgence in gasoline demand.
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There are signs that new car sales in Europe are shifting modestly back toward 
gasoline powered vehicles, away from diesel. However, it should be noted that the 
older vehicles being retired are almost entirely gasoline. And current and prospective 
incentives to take old cars off the road in both Europe and the US will predominantly 
remove the least efficient gasoline vehicles. On the other hand, diesel consumption is 
more closely related to economic growth, being tied much more tightly to such areas 
as trade and construction, than to personal use. This explains why diesel demand has 
been hit hard in the current economic downturn. Nevertheless, it also means that die-
sel can be expected to be the main engine of demand growth when economic growth 
is restored.

Another important question raised by this year’s analysis relates to refinery pro-
cess technology. It is evident that the naphtha/gasoline and diesel differentials that are 
apparent in this year’s results present incentives for adaptations and new developments 
in refinery processes and catalysts. 

Fundamentally, the price differential projections are highlighting the fact there 
is too much naphtha/gasoline and too little diesel. It points to an incentive to con-
vert from the former to the latter. The first and most obvious way to address the 
imbalance is through a revision of FCC operations. One option to achieve this 
is through the introduction of FCC ‘high distillate yield’ modes. These represent 
proven technology and reportedly many refiners are now adapting their FCC units 
to yield less gasoline and more distillate, as well as propylene, since that is a growth 
product. There is also a trend towards a rising proportion of resid in FCC feed. 
The driver for this is twofold. Firstly, vacuum gasoil is being pulled away to hydro-
crackers, reducing its availability as an FCC feedstock and, secondly, residual feeds 
yield higher proportions of cycle oil. FCC adaptation is, however, only a partial 
answer. Yields today can only be switched partially to distillate and the resulting 
cycle oil requires further processing, via either desulphurization or hydro-cracking, 
to produce high quality diesel stocks. 

A second route is to convert naphtha (or C
3
, C

4
 streams) more directly to diesel. 

Processes exist to polymerize or oligomerize C
3
, C

4
 or potentially C

5
 light olefins to die-

sel boiling range streams. The light olefins could come from the FCC, from the coker 
or from the steam cracking of naphtha. Existing polymerization units, however, have a 
number of disadvantages, including a difficult to manage solid catalyst and a poor qual-
ity distillate product that requires further processing. New process variants are reported 
to use zeolite catalysts and the claimed advantages of this include a higher quality diesel 
product. This route may therefore open up the prospect to consume naphtha and NGL 
streams, plus coker and FCC light olefins, in order to generate more diesel. Steam crack-
ing represents a potentially high cost route, but it may be justified by the large price 
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differentials — potentially up to $30/b — indicated by the projections. It may also be 
particularly attractive where refineries are integrated with steam cracking petrochemicals 
facilities. Nevertheless, for the widespread use of this technology, the costs need to be 
significantly reduced. In such a case, the introduction of these or equivalent technologies 
into refineries would move naphtha, gasoline and diesel prices back closer together –  
towards the historically smaller differentials that existed until last year. 

Potential consequences for refinery projects, capacity and closure

The refining industry has just experienced its largest ever demand drop, and driven by 
lower future demand growth and the rising supply of non-crudes, future prospects do 
not point to a return to anything approaching previously expected capacity require-
ments. The 2015 reference case in last year’s study projected a worldwide average refin-
ery utilization level of 84.4%. In contrast, this year’s Reference Case sees a global average 
refinery utilization in 2015 of 76.6%. Last year’s projection of the 2015 worldwide 
crude unit throughput was 79.6 mb/d; in this year’s Reference Case, however, it is lower 
by more than7 mb/d, at 72.4 mb/d. This consists of 6 mb/d due to lower demand and 
more than 1 mb/d as a result of the higher supply of non-crude streams.

The implication is for a seriously depressed period for refineries, especially those 
focused on gasoline. The projected very low utilizations, especially in OECD regions, 
indicate the need for widespread consolidation and closures to restore operating rates 
and refinery viability. As presented in Chapter 7, this year’s analysis indicates that clo-
sures of the order of 7–10 mb/d will be needed, predominantly in the US & Canada 
and Europe, to bring global refinery utilizations back to the range of 80–85%, and in 
turn, restore refining viability.

An underlying premise in the current outlook is that much of the cost increase 
that has been sustained recently will be maintained throughout the forecast period. 
Specifically, a refinery capital cost escalation of 60% over the 2000 base level was as-
sumed for 2015, and the subsequent years to 2030. It is evident, however, that costs 
are now falling back from their 2008 peaks that implied an 80% increase over the 
2000 base level and this is leading a number of companies to request revised bids and 
in some instances delay projects. It underlines the uncertainty surrounding the trajec-
tory of capital costs and lead times and this will clearly impact the scale and timing 
of refining investment decisions. Recognizing that there are well over 30 mb/d of 
announced projects today, a further slide in construction costs could encourage more 
projects to go ahead. If this happens, it could arguably exacerbate the global surplus 
capacity by 2020. On the other hand, while cost reductions could act to encourage 
projects, the current extremely difficult financing environment is also likely to con-
strain, or eliminate a number of projects.  
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Even if the 2015 this year’s projected Reference Case proves to be overly pes-
simistic, it is difficult to escape the conclusion that the refining industry is passing 
through a step change of historic proportions. It is entering a period of acute chal-
lenges, and one which calls for substantial closures to restore the industry’s balance 
and viable economics. Within this, the ongoing shift to larger refineries puts increas-
ing pressure on smaller and even medium-scale refineries, especially those that do not 
possess a competitive advantage or some form of protection. Factors that will help 
keep such refineries viable include: location in an inland market where competition is 
less demanding; the production of specialty products; integration with petrochemicals 
or other company assets; high standards of operating efficiency; the ability to produce 
transport fuels to advanced standards, notably ultra-low sulphur, Euro V or equiva-
lent; and the ability to produce high distillate yields. Conversely, the absence of such 
favourable factors will render refineries vulnerable. 

The outlook is not uniform worldwide. In particular, there is a marked contrast 
between the Atlantic and Pacific basins. The former, dominated by the US and Eu-
rope, is characterized by flat to negative growth, hence a capacity surplus, essentially 
no distillation capacity net additions, and by a sustained gasoline/diesel imbalance. 
Conversely, the Pacific basin — the OECD Pacific aside — increasingly dominates 
demand and capacity growth. The Asia-Pacific is projected to command 47% of all 
capacity additions to 2020, beyond the 2008 base, and 57% from 2008 to 2030. The 
Middle East sees the next largest additions comprising respectively, 22% and 18% 
over the two timeframes. 

Driven in part by local demand reduction and imbalances, and in part by the 
co-product nature of refining — the need to produce less profitable gasoline, naph-
tha and residual fuel in order to produce profitable distillates — refineries in the 
US & Canada and Europe can be expected to increasingly look for export markets, 
particularly for gasoline. And in turn, the reduced netback available for that gasoline 
is clearly a factor contributing to the sustained poor gasoline margins foreseen in 
this outlook.

Future absolute crude price levels will play a role in either increasing or alleviat-
ing the pressure on refineries. Crude prices at the level assumed in this outlook may 
help some larger, more efficient gasoline oriented refineries to stay viable on a cash 
basis, particularly if their capital cost is significantly depreciated. Periods of low prices, 
will increase the pressure on weaker refineries to close. 

Coal and natural gas prices, relative to crude, will also influence future refin-
ing economics. A lower price for natural gas, relative to crude, will tend to make 
hydrogen addition processes, such as hydro-cracking, more valuable. Conversely,  
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delayed coking particularly, which operates via carbon rejection, can be disadvan-
taged depending in part on the level of petroleum coke prices. These are closely 
linked to coal prices. A common view is that coal prices may well not maintain 
British thermal unit (Btu) parity with crude, in part because of actual or expected 
carbon regimes. This then makes coking less attractive. The prices contained in the 
WOO 2009 for both natural gas and coal were below Btu parity with crude oil. 
Thus they reinforce the trend away from coking and FCC, toward hydro-cracking. 
The interplay of crude oil, natural gas and coal prices will be an important factor in 
driving refining economics in the years to come. 

Moreover, as also stated in last year’s publication, driven by diesel demand, Eu-
ropean refineries are undertaking a range of hydro-cracker projects. These will increase 
the region’s ability to produce distillates, but arguably means that the region is reach-
ing the limits of its ability to produce more domestic diesel. This regional and global 
trend toward distillate demand and the relatively high costs of gearing installed capac-
ity toward maximum distillate production will continue to support distillate prices. 
It is distillate — more so than gasoline prices — that will increasingly set refining 
margins and drive differentials. 

Potential for carbon regimes

Above and beyond what has happened over the past year, refiners could also face a 
further future reduction in demand, as well as higher operating and capital costs, 
as a result of emerging carbon regimes. Moreover, they will likely result in signifi-
cant changes in the relative attractiveness of different refining modes and crude oil  
feedstocks. 

In the US, the new Administration and the Congress are currently moving for-
ward on new carbon and climate change legislation. While this may take some time 
to come to fruition, it is widely believed that some form of US carbon regime is now 
more about when, than if. At the state-level, in California, following a state executive 
order, the California Air Resources Board (CARB) released proposed regulations for 
a Low Carbon Fuel Standard in April 2009. This aims to reduce transportation fuel 
emissions by 10% in 2020. In addition, in April 2009, the EPA published findings 
that greenhouse gases from new vehicles and industrial plants pose a danger to the 
public, kicking off a process that will likely result in the tighter regulation of CO2

 
emissions. The EPA’s findings come two years after the US Supreme Court ordered 
the agency to determine whether these emissions contribute to harmful air pollution, 
under the Clean Air Act, or whether the science is too uncertain. The EPA’s move sets 
the stage for the agency to revisit the auto industry’s fuel economy standards, as well 
as set emissions standards for plants, including refineries.
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It should also be noted that a series of US Federal bills have been in existence 
for some time. Some contain a provision that would take carbon concerns all the way 
back to the production of each stream of crude oil, which is already implicitly con-
tained in the EISA of 2007. In a manner analogous to EU proposals, the federal Low 
Carbon Fuel Standards would be enacted to reduce the carbon intensity of transport 
and potentially other fuels. In terms of conventional processing though, the provi-
sions for lifecycle greenhouse gas emissions call for refiners to demonstrate carbon 
intensity reductions through ‘life cycle analysis’ methods. This means defining and 
allocating the carbon emissions associated not only with the production of the fuel 
from crude oil in the refinery, but also back through the supply chain, encompassing 
the production and transportation of the crude oil, and in the case of syncrudes, their 
upgrading. Under this scheme, understandably, the most energy and hydrogen inten-
sive processes, such as hydro-cracking, desulphurization and hydrogen production, 
would be the ones most impacted. In terms of refinery types, deep conversion refiner-
ies processing heavy sour crude oils would be the most adversely affected in regards of 
throughput losses. 

In March 2009, the EPA issued a proposed Mandatory Reporting Rule on CO2 
emissions. Under this rule, organizations emitting more than 25,000 tonnes per year 
of CO2 must report their emissions. The rule includes petroleum refineries, suppliers 
of fossil fuels, chemical manufacturers, vehicle and engine manufacturers and others. 
It calls for the first annual reports for the year 2010, to be filed in March 2011. The 
rule replaces a voluntary reporting system.

The new scheme clearly lays the groundwork and is a necessary prerequisite for 
a carbon regime wherein CO2 will have a cost. The carbon content of a fuel therefore 
now becomes a critical matter. Reflecting this, the EPA has issued tasks to develop 
accurate and finely distinguished carbon contents across the range of fuels. Standard-
ized testing methods will therefore need to be agreed upon for determining the CO2 

content of such products as gasolines, jet fuels, diesel and residual fuels. It means that 
the testing for and reporting of the CO2 content of fuels will become an integral ele-
ment of refining and supply. Generally, domestic US refiners and blenders will have 
the obligation to establish and report the carbon content of almost all their products, 
as well as for NGLs and petroleum intermediate stream feedstocks. Critically, this rule 
impacts all suppliers of crude oils, NGLs, intermediate feedstocks and finished prod-
ucts within, and to the US. This underlines that the reporting includes both importers 
and exporters, as well as domestic suppliers. 

In Europe, carbon costs are also expected to play an increasingly greater role, 
with existing and future EU directives likely to lead to stricter carbon emission stan-
dards for transport vehicles, as well as for industry plants, including refineries.
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Since January 2005, the EU ETS has been in operation. The ‘cap and trade’ 
scheme, which then covered around 10,000 large installations in the EU, was set up 
to enable companies that exceed individual CO2 emissions targets to buy allowances 
from others that emit less than their designated allowance. The first phase, however, 
was beset with problems, particularly the fact that pollution credits were over allocated 
by several countries during the initial implementation phase, forcing carbon prices to 
fall, and to some extent undermining the scheme’s credibility.

The second phase (2008–2012) has been extended to cover several greenhouse 
gases, not just CO2, as well as more major industrial emitters. It has also been described 
in some quarters as being ‘tougher’, although criticisms in some quarters remain. This 
includes the expectation that a number of companies will continue to benefit from 
‘windfall’ profits, particularly those in countries that have a high level pass-through of 
CO2 costs into wholesale power prices, and those countries that have significant levels 
of free allowances for the power sector.

For the period beyond the second phase, the Council of the EU adopted in 
April 2009 ‘the climate-energy legislative package’ that includes provisions for a 
revised ETS effective 1 January 2013. From this date, it is proposed that heavy in-
dustry, including refining, will contribute significantly to the EU’s overall target of 
cutting greenhouse gas emissions. Based on this legislation, emissions permits will 
no longer be given to industry for free. They will be auctioned by member states 
from 2013 onwards. ETS sectors must start by purchasing 20% of their emissions 
permits at auctions in 2013. That rate will rise gradually to 70% in 2020, with a 
view to reaching 100% by 2027.

To date, however, no final decisions have been made detailing the implementa-
tion mechanism. Nevertheless, this is evidently another element of uncertainty for 
refiners, and one the downstream sector needs to continually monitor.

The EU climate and energy package also includes a regulation for CO2 emis-
sions from new passenger cars applicable as of 2012, as described in Section One. 
The goal of this provision to reduce the average emissions for new cars to 120 g  
CO2/km by 2015 and potentially moving as low as 95 g CO2/km by 2020 will have 
significant implications for the refining industry in Europe and globally. 

Australia has also recently looked to implement a ‘Carbon Pollution Reduction 
Scheme’ that also focuses on a cap and trade carbon-emissions trading system. The 
development was initially slated to come on-line in mid-2010, but in May this year 
the government, in proposing a new draft for the scheme, moved the date back to 
mid-2011. The global recession was cited as the reason for the delay, and in addition, 
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the new draft proposed a number of further measures to “assist businesses during 
these difficult times”. This included a one year fixed price period with permits costing 
$10 per tonne of carbon in 2011–12, with the transition to full market trading from 
1 July 2012, and increased eligibility for free emissions permits. It also highlighted a 
commitment to reduce carbon pollution by 25 per cent below 2000 levels by 2020 if 
the world agrees to an ambitious global deal to stabilize levels of CO2 equivalent in the 
atmosphere at 450 ppm or lower. 

Recognizing the final form and timing of carbon regime legislations remains an 
uncertainty, but their impact will certainly impose further challenges to refining on 
top of those it already faces as a result of the current economic crisis.
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