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Abstract
Ethylene oxide (EO) is a basic chemical produced primarily by the catalytic oxidation of ethylene. It is a chemical
intermediate that cannot be directly used and is further reacted to produce a wide spectrum of products. Ethylene glycols
(mono-, di-, triethylene glycol) constitute by far the single-largest outlet for ethylene oxide, accounting for about 65% of
the EO market in 2018. Other dominant end uses include higher-value derivatives such as ethoxylates, ethanolamines,
glycol ethers, polyethylene glycol, and polyether polyols. 

The following pie chart shows world consumption of ethylene oxide:

As of 2018, EO was produced primarily in Northeast Asia, the Middle East, and North America, accounting for a combined
77% of global production. In these three regions, a significant portion of the producers are forward-integrated into the
production of MEG and the EO consumption pattern is therefore broadly similar to the MEG production footprint
globally. 

The Middle East was quite active between 2005 and 2010, with new EO capacity additions. The region was capitalizing on
the availability of extremely cheap ethane to competitively produce ethylene and downstream ethylene derivatives,
including ethylene oxide. But the pace of new additions in the Middle East has slowed with a clear shift in new capacity
going to North America. Between the late 1990s and the late 2000s, North America lost significant momentum on the
back of new large-scale EO capacity commissioning in the Middle East and Northeast Asia. In the United States, EO/EG
producers had lost their competitive edge because of higher raw material costs and aging production units. Over the last
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decade, the net EO capacity change was therefore negative in North America. The advent of shale gas production in the
region has changed the state of the US and North American petrochemical industry. Natural gas liquids coproduced along
with natural gas (ethane and propane, essentially) are now competitively priced feedstock readily available to the
petrochemical industry. As a result, the new petrochemical project pipeline has significantly picked up in North America
and new EO capacity will be started up through 2023. 

Overall demand for ethylene oxide is tied to the general economy and has been increasingly linked to emerging countries,
where the improvement in living standards is driving an increasing usage of a broad spectrum of polymers and chemicals
that are further used for the production of packaging, films, textile fibers, soaps, detergents, etc. Over the coming five
years, overall demand for ethylene oxide is expected to increase further, fueled primarily by an incremental demand for
polyester products, antifreeze, polyurethanes, soaps, detergents, etc. in emerging regions.

Like all other petrochemicals, the ethylene oxide industry is cyclical, with the equilibrium between supply and demand
driving the state of the industry. In times of large concomitant new capacity commissioning, operating rates generally go
down and margins contract because of increased competition among producers. As margins remain under pressure, no
new capacity is built (trough conditions). When demand gradually catches up with production, operating rates firm up and
margins expand. This is when the next wave of capacity is generally planned (and the next cycle begins). Peak conditions
were prominent within the ethylene oxide industry between 2011 and 2015, but the ethylene oxide industry is currently
facing five years of forecast oversupply, which will inevitably put pressure on operating rates. These conditions will be
related to new capacity increasing faster than demand. The slowdown in EO demand growth will also further exacerbate
the supply glut seen in the industry. 
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