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Baker & O'Brien, Inc.’s 17Q4 release to PRISM1 subscribers reflects a decline in U.S. refining 
margins, compared to the prior quarter, driven by decreasing crack spreads.  As the adjacent 

table shows, the average refining margin 
across all PADDs fell over $4/Bbl. in 17Q4.  
PADD 2 refiners declined the least, given 
somewhat lower crude cost increases 
compared with other regions.  Some of this 
steep quarterly decline can be attributed to 
the higher margins seen during the 2017Q3 
period, which were driven up considerably in 

September by Hurricane Harvey.        
 
Comparing Q4 results with a year ago, higher margins were primarily attributable to stronger 
gasoline and distillate margins especially in the Inland PADDs 2 and 4. 
  
Taking a look at the major indicators of refinery profitability in the table below, the USGC LLS 
321 crack spread was down over $4/Bbl. compared to the previous quarter.  This trend in the 
quarter-to-quarter crack spread decline was reversed in the Chicago WTI 321 crack spread, 
which increased by over $1/Bbl.  
The major drivers in this 
improvement were the widening 
in the price discount for WTI 
relative to LLS and continued 
strength in Chicago product 
prices relative to the USGC.  
The WTI price discount to LLS 
increased by over $2/Bbl. 
between the 3rd and 4th quarters.  
For coking refineries, the 
increase in sweet crude oil prices outpaced sour crude oil prices and led to a widening in the 
heavy/light crude oil price differential, helping coking refinery margins relative to cracking 
refineries.      
 
  
 
       
 

                                                 
1  PRISM™ is Baker & O’Brien’s refinery modeling and database system that includes operational and economic 

performance details for refineries in the U.S., Canada, Europe, and Asia. 

  PADD 1 -4.91 -0.48
  PADD 2 -2.99 3.99
  PADD 3 -4.30 -0.98
  PADD 4 -3.59 8.01
  PADD 5 -4.23 2.20
  U.S. Overall -4.06 0.97

PRISM Cash Margins vs. Previous Periods ($/Bbl.)
17Q4 vs. 17Q3 17Q4 vs. 16Q4

  WTI 57.93 55.32 48.13 50.87 43.24
  LLS 63.33 61.03 51.61 54.11 44.92
  Brent 64.18 61.37 52.03 54.26 43.72
  LLS – Maya 8.44 8.34 5.25 7.01 8.50
  USGC LLS 321* 10.54 11.95 16.17 13.34 10.66
  USGC LLS 6321** 7.38 8.60 12.43 9.86 6.60
  Chicago WTI 321*** 16.90 21.44 20.21 17.71 14.26
* LLS deemed conversion to 67% conventional 87R gasoline and 33% ULSD 
** LLS deemed conversion to 50% conventional 87R gasoline, 33% ULSD and 17% Fuel Oil
*** WTI deemed conversion to 33% conventional 87R gasoline, 33% RBOB and 33% ULSD 
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Special Topic:   Are Refiners Experiencing an Octane Squeeze? 
  
U.S. refinery gasoline production is at historically high levels (Figure 1), thanks to steadily 
increasing domestic demand, and low crude and natural gas input costs.  The processing of more 
domestically produced shale crude oil and the concurrent increase in NGL production from these 
same fields means that there are historically high inputs of low-value, low-octane gasoline 
blending components into the U.S. gasoline pool.  Additionally, tightening gasoline sulfur 
regulations over the years (most recently in 2017) have contributed to octane destruction.  

 
Source: EIA and Baker & O’Brien Analysis.  Note: Product Supplied is an estimate of consumption. 

 
At the same time, demand for Midgrade and Premium gasoline is also hovering near a five-year 
high, at over 12% of the total gasoline pool (Figure 2).    

 
 Source: EIA and Baker & O’Brien Analysis.  Note: % Premium includes Premium plus 50% of Midgrade. 
 
So are refiners (and consumers) experiencing an octane squeeze? 
 
It does not currently appear so.  Numerous factors are at play, including the following key points: 

 
1)  Ethanol has become a larger portion of the gasoline pool.  Ethanol volumes have 

increased year-over-year since the mid-2000s, even while total gasoline demand declined during 
part of the period, and now comprises approximately 10% of the total gasoline pool.  U.S. 
demand declines reversed course over the last five years, but it took until 2016 for refiner output 
of gasoline to surpass the previous high set back in 2004.  Ethanol is a high octane component 
and adds approximately three “octane numbers” when blended into gasoline at 10%.  Even 
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before the introduction of ethanol mandates, U.S. naphtha reformers – an important octane 
making unit – were already underutilized.  Increasing levels of ethanol blending have kept 
reformer utilization at comparatively low levels.  However, at 10% of the pool, ethanol is 
essentially capped, so refiners must use other sources of octane to offset both the supply-side and 
demand-side changes.   

 
2) Spare octane production capacity.  EIA reformer utilization (Figure 3) indicates that 

refiners had to increase reformer utilization to meet demand starting in 2015.  However, the 
increase is relatively modest; about 5%, starting from a relatively low utilization of 70%-75%, up 
to 75%-80%.  It appears that U.S. refiners could further increase reformer throughputs and/or 
severity before they are “squeezed.” 

 
 

 
Source: EIA and Baker & O’Brien analysis. 

   
3) The Premium-Regular price differential at the pump is not reflective of refiners’ 

costs.  While the retail (pump) price differential is historically high, the spot price differential 
(Figure 4) remains well within its “typical” range, spiking for short periods of time before 
normalizing to lower levels.  Our analysis shows that these spot price differentials are closely 
correlated to the refiners’ marginal cost of producing gasoline.  Thus, if the supply of octane was 
limited, one would expect the spot price differential between Premium and Regular gasoline to 
increase.  This has not been the case so far. 

 
Source: Platts, OPIS, DTN, EIA, and Baker & O’Brien analysis. 

   
 

Figure 3: Reformer Availability 
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About Baker & O’Brien 
Baker & O'Brien is an independent professional consulting firm specializing in technology, 
economics, and management practice for the international oil, gas, chemical, and related 
industries.  With offices in Dallas, Houston, and London, the firm focuses primarily on the 
downstream industry and assists clients with strategic studies, mergers and acquisitions, and 
technology evaluations.  The firm also provides expert services to support insurance claims, 
investigate operating incidents, and support a wide range of commercial disputes in the energy 
industry. 
 
About PRISM 
Baker & O’Brien’s PRISM software is used to perform detailed analysis of individual refineries 
and the refining value chain from crude oil load port to products truck rack.  The system 
combines a large historical database with a robust refinery simulator to provide analytical 
support to competitive assessments, strategic planning, crude oil valuation, and delivered cost of 
supply.  The PRISM database currently includes operational and economic performance details 
for all refineries in the U.S. and Canada, most refineries in Europe, and over 50 refineries in the 
Asia Pacific region.  The PRISM system is available for license and is used in consulting 
assignments for Baker & O’Brien clients.  
 
Contact:  Gary N. Devenish    
(832) 358-1453   
gary.devenish@bakerobrien.com  

mailto:gary.devenish@bakerobrien.com

