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Abstract
In the petrochemical industry, the organic chemicals produced in the largest volumes are methanol, ethylene, propylene,
butadiene, benzene, toluene, and xylenes. Ethylene, propylene, and butadiene, along with butylenes, are collectively
called olefins, which belong to a class of unsaturated aliphatic hydrocarbons having the general formula CnH2n. Oleﬁns
contain one or more double bonds, which make them chemically reactive. Benzene, toluene, and xylenes, commonly
referred to as aromatics, are unsaturated cyclic hydrocarbons containing one or more rings. Oleﬁns, aromatics, and
methanol are precursors to a variety of chemical products and are generally referred to as primary petrochemicals. Given
the number of organic chemicals and the variety and multitude of ways by which they are converted to consumer and
industrial products, this report focuses primarily on these seven petrochemicals, their feedstock sources, and their end
uses.
The following charts present the consumption of primary petrochemicals by type and by region:
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Basic chemicals and plastics are the key building blocks for manufacture of a wide variety of durable and nondurable
consumer goods. Considering the items encountered every day—the clothes we wear, construction materials used to build
our homes and oﬃces, a variety of household appliances and electronic equipment, packaging for food and beverages, and
many products used in various modes of transportation—chemical and plastic materials provide the fundamental building
blocks that enable the manufacture of the vast majority of these goods. Demand for chemicals and plastics is driven by
global economic conditions, which are directly linked to demand for consumer goods.
While investments in new chemical assets are occurring on a global basis, the primary focus over the past decade has been
in China, the Middle East, and North America, each with its own unique drivers for these investments, including fast-
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developing markets and indigenous energy and feedstock advantages. China’s investment has been focused on coal-tochemicals production and on-purpose propylene processes, but growth has slowed with the recent implementation of
environmental controls, especially for coal-based chemicals. The Middle East, originally focused on oil and gas exports,
began to develop its petrochemical assets to capitalize on its cheap and readily available ethane; the units are generally
large scale, relatively new, and forward integrated into derivatives, the output of which is primarily for export. The
developments in North American nonconventional oil and gas markets have reignited investment in new petrochemical
capacity after more than a decade of very limited activity. Recent shale gas discoveries in the United States and Canada
have dramatically increased the supply of natural gas liquids, which has transformed North America into a low-cost region
for chemicals production once again. A large number of global chemical companies are now expanding or building facilities
in the region.
The petrochemical industry continues to be impacted by the globalization and integration of the world economy. Several
factors inﬂuencing world petrochemicals are the following:
• Economies of scale. World-scale petrochemical plants built in recent years are substantially larger than those built over
two decades ago. As a result, smaller, older, and less eﬃcient units are being shut down, expanded, or, in some cases,
retroﬁtted to produce different chemical products.
• Price of crude oil. Crude oil prices had been on the rise since 2004 and traded for nearly $139 per barrel at the peak in
mid-2008. However, by midyear 2014, prices collapsed from over $105 per barrel to about $30 per barrel by January
2015, as oil production in non-OPEC countries (especially the United States) rose and global demand slowed. The price
has since crept back to around $65 per barrel in June 2019 (Brent). Petrochemical markets are impacted during sharp
price ﬂuctuations, creating a cloud of uncertainty in upstream and downstream investments.
• Environment. Increasing concerns over fossil fuel supply and consumption, with respect to their impact on health and
the environment, have led to the passage of legislation globally that will affect chemical and energy production and
processing for the foreseeable future.
• Technology. Manufacturing processes introduced in recent years have resulted in raw material replacement, shifts in
the ratio of coproduct(s) produced, and cost. This has led to a supply/demand imbalance, particularly for smaller
downstream petrochemical derivatives. In addition, growing environmental concerns have expedited the development
and commercialization of renewably derived chemical products.
• Shale gas development. Among the various technological advances, the combination of vertical hydraulic fracturing
(“fracking”) and horizontal drilling in multistage hydraulic fracturing resulted in a considerable rise in natural gas
production in the United States. This new potential has caused many countries to reexamine their natural gas reserves
and pursue development of their own gas plays.
• Political uncertainties. Situations in virtually all parts of the world—the Middle East, Africa, the CIS, and South
America and even stable countries/markets such as the United States, the United Kingdom, and the European Union—
have growing global implications for the supply and demand of petrochemicals and raw materials.
• Economic growth and demand. The overall expansion of the population and an increase in individual purchasing
power has resulted in an increase in demand for ﬁnished goods and greater consumption of energy in China, India, and
Latin America.
There are overlaps among these trends and the impact varies by petrochemical product, country/region, and magnitude.
Detailed discussion of individual primary petrochemical feedstocks, intermediates, derivatives, and end-use market
segments is available in other CEH reports. The various CEH reports on each petrochemical provide in-depth coverage and
a deﬁnitive source of market information for these chemicals.
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