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Abstract 

Investors are looking more closely at operational indicators for a better understanding of company 

performance in reducing emissions. Currently, there is no consistent basis for estimation of emission 

intensities of a facility, thus making reliable comparisons between environmental, social, and 

governance (ESG) performance of companies a challenge.  

This review is part of a broader IHS Markit effort to develop a consistent emissions estimation 

methodology spanning the upstream oil and gas, midstream/downstream oil refining and gas 

processing, and petrochemicals industries. We illustrate the proposed methodology by developing 

specific carbon footprint emission estimates of transportation fuels as well as the major bulk olefin and 

aromatic-based petrochemicals derived from a world-scale, highly integrated, refinery-

petrochemicals/crude-oil-to-chemicals (COTC) complex.  

In this review, we present a detailed material and energy balance from a recent crude-oil-to-chemicals 

(COTC) project that includes a deep conversion refinery processing 400,000 barrels per day (20 

MMtpa) of crude, a mixed-feed steam cracker, and downstream petrochemicals. The carbon emissions 

from each process unit are determined. Carbon footprints are allocated to each of the major products 

based on the cumulative energy consumption of all process units involved in their production plus the 

life cycle carbon footprints of all external feeds used in the complex. 

The following aspects distinguish this study from earlier carbon footprint studies for fuels and 

petrochemicals: 

• The scope covers an integrated petroleum refinery, steam cracker, and petrochemical complex versus 

stand-alone refinery analysis. 

• A very high refinery conversion or intensity with extensive hydrocracking, catalytic cracking, and 

catalytic reforming versus less energy-intensive refinery configurations. 

• CO2 allocation by energy consumptions at individual process unit level, not treating the refinery as 

one block. 

• Energy consumption data is based on a real COTC that has recently been built, not a generic analysis. 

• Includes lifecycle carbon footprints of all external feeds to the complex. Thus, the calculated product 

carbon footprint (CF) and carbon intensity (CI) are for the product life cycle (well-to-gate) starting 

from upstream feed production to refinery-petrochemicals complex exit gate.
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