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CAUTIONARY STATEMENT FOR THE PURPOSES OF THE “SAFE HARBOR” PROVISIONS OF THE
PRIVATE SECURITIES LITIGATION REFORM ACT OF 1995
This report includes “forward-looking statements” within the meaning of Section 27A of the Securities Act of 1933 and
Section 21E of the Securities Exchange Act of 1934 (the “Exchange Act”). You can identify our forward-looking
statements by the words “anticipate,” “estimate,” “believe,” “continue,” “could,” “intend,” “may,” “plan,” “potential,” “predict,” “should,”
“will,” “expect,” “objective,” “projection,” “forecast,” “goal,” “guidance,” “outlook,” “effort,” “target” and similar expressions.
We based forward-looking statements on our current expectations, estimates and projections of our business and the
industries in which we operate. We caution you that these statements are not guarantees of future performance. They
involve assumptions about future events that, while made in good faith, may prove to be incorrect, and involve risks
and uncertainties we cannot predict. Our actual outcomes and results may differ materially from what we have
expressed or forecast in the forward-looking statements. Any differences could result from a variety of factors,
including the following:

•

the cost of raw materials represents a substantial portion of our operating expenses, and energy costs generally follow
price trends of crude oil, natural gas liquids and/or natural gas; price volatility can significantly affect our results of
operations and we may be unable to pass raw material and energy cost increases on to our customers due to the
significant competition that we face, the commodity nature of our products and the time required to implement pricing
changes;

•
our operations in the United States (“U.S.”) have benefited from low-cost natural gas and natural gas liquids; decreased
availability of these materials (for example, from their export or regulations impacting hydraulic fracturing in the
U.S.) could reduce the current benefits we receive;

•if crude oil prices fall materially, or decrease relative to U.S. natural gas prices, we would see less benefit from
low-cost natural gas and natural gas liquids and it could have a negative effect on our results of operations;

•industry production capacities and operating rates may lead to periods of oversupply and low profitability; for
example, substantial capacity expansions are underway in the U.S. olefins industry;

•

we may face unplanned operating interruptions (including leaks, explosions, fires, weather-related incidents,
mechanical failures, unscheduled downtime, supplier disruptions, labor shortages, strikes, work stoppages or other
labor difficulties, transportation interruptions, spills and releases and other environmental incidents) at any of our
facilities, which would negatively impact our operating results; for example, because the Houston refinery is our only
refining operation, we would not have the ability to increase production elsewhere to mitigate the impact of any
outage at that facility;

•changes in general economic, business, political and regulatory conditions in the countries or regions in which we
operate could increase our costs, restrict our operations and reduce our operating results;

•execution of our organic growth plans may be negatively affected by our ability to complete projects on time and on
budget;

•our growth depends on the opportunities available to acquire new businesses and assets and our ability to integrate
them into our existing operations;

•
uncertainties associated with worldwide economies could create reductions in demand and pricing, as well as
increased counterparty risks, which could reduce liquidity or cause financial losses resulting from counterparty
default;

•
the negative outcome of any legal, tax, and environmental proceedings or changes in laws or regulations
regarding legal, tax and environmental matters may increase our costs, reduce demand for our products, or
otherwise limit our ability to achieve savings under current regulations;

•any loss or non-renewal of favorable tax treatment under tax agreements or tax treaties, or changes in tax laws,
regulations or treaties, may substantially increase our tax liabilities;

•we may be required to reduce production or idle certain facilities because of the cyclical and volatile nature of the
supply-demand balance in the chemical and refining industries, which would negatively affect our operating results;
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•we rely on continuing technological innovation, and an inability to protect our technology, or others’ technological
developments, could negatively impact our competitive position;

•
we have significant international operations, and fluctuations in exchange rates, valuations of currencies and our
possible inability to access cash from operations in certain jurisdictions on a tax-efficient basis, if at all, could
negatively affect our liquidity and our results of operations;

•

we are subject to the risks of doing business at a global level, including wars, terrorist activities, political and
economic instability and disruptions and changes in governmental policies, which could cause increased expenses,
decreased demand or prices for our products and/or disruptions in operations, all of which could reduce our operating
results;

•if we are unable to comply with the terms of our credit facilities, indebtedness and other financing arrangements,
those obligations could be accelerated, which we may not be able to repay; and

•we may be unable to incur additional indebtedness or obtain financing on terms that we deem acceptable, including
for refinancing of our current obligations; higher interest rates and costs of financing would increase our expenses.
Any of these factors, or a combination of these factors, could materially affect our future results of operations and the
ultimate accuracy of the forward-looking statements. Our management cautions against putting undue reliance on
forward-looking statements or projecting any future results based on such statements or present or prior earnings
levels.
All subsequent written and oral forward-looking statements attributable to us or any person acting on our behalf are
expressly qualified in their entirety by the cautionary statements contained or referred to in this section and any other
cautionary statements that may accompany such forward-looking statements. Except as otherwise required by
applicable law, we disclaim any duty to update any forward-looking statements. Additional factors that could cause
results to differ materially from those described in the forward-looking statements can be found in the “Risk Factors”
section of this report on page 18.
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PART I
Items 1 and 2. Business and Properties
OVERVIEW
LyondellBasell Industries N.V. is a global, independent chemical company and was incorporated under Dutch law on
October 15, 2009. Unless otherwise indicated, the “Company,” “we,” “our,” “us” and “LyondellBasell” are used in this report to
refer to the businesses of LyondellBasell Industries N.V. and its consolidated subsidiaries. We are one of the world’s
top independent chemical companies based on revenues.
We participate globally across the petrochemical value chain and are an industry leader in many of our product lines.
Our chemicals businesses consist primarily of large processing plants that convert large volumes of liquid and gaseous
hydrocarbon feedstocks into plastic resins and other chemicals. Our chemical products tend to be basic building
blocks for other chemicals and plastics, while our plastic products are used in large volumes as well as smaller
specialty applications. Our customers use our plastics and chemicals to manufacture a wide range of products that
people use in their everyday lives including food packaging, home furnishings, automotive components, paints and
coatings. Our refining business consists of our Houston refinery, which processes crude oil into refined products such
as gasoline, diesel and jet fuel. We also develop and license chemical and polyolefin process technologies and
manufacture and sell polyolefin catalysts.
Our financial performance is influenced by the supply and demand for our products, the cost and availability of
feedstocks, global and regional production capacity, our operational efficiency and our ability to control costs. We
have a strong operational focus and, as a producer of large volume commodities, continuously strive to differentiate
ourselves through safe, reliable and low-cost operations in all our businesses. We purchase large quantities of natural
gas, electricity and steam which we use as energy to fuel our facilities. We also purchase large quantities of natural
gas liquids and crude oil derivatives which we use as feedstocks. During recent years the relatively low cost of natural
gas-derived raw materials in the U.S. versus the global cost of crude oil-derived raw materials has had a significant
positive influence on the profitability of our North American operations. While new facilities and increased supply has
reduced the North American feedstock advantage, improved product supply and demand fundamentals in several
businesses, notably global polyolefins products, have partially offset the decline.
SEGMENTS
We manage our operations through six operating segments. Our reportable segments are:

•Olefins and Polyolefins—Americas (“O&P–Americas”). Our O&P–Americas segment produces and markets olefins and
co-products, polyethylene and polypropylene.

•Olefins and Polyolefins–Europe, Asia, International (“O&P–EAI”). Our O&P–EAI segment produces and markets olefins
and co-products, polyethylene and polypropylene.

•
Intermediates and Derivatives (“I&D”). Our I&D segment produces and markets propylene oxide and its derivatives,
oxyfuels and related products and intermediate chemicals, such as styrene monomer, acetyls, ethylene oxide and
ethylene glycol.

•
Advanced Polymer Solutions (“APS”). Our APS segment produces and markets compounding and solutions, such as
polypropylene compounds, engineered plastics, masterbatches, engineered composites, colors and powders, and
advanced polymers, which includes Catalloy and polybutene-1.

•Refining. Our Refining segment refines heavy, high-sulfur crude oil and other crude oils of varied types and sources
available on the U.S. Gulf Coast into refined products including gasoline and distillates.

•Technology. Our Technology segment develops and licenses chemical and polyolefin process technologies and
manufactures and sells polyolefin catalysts.
Financial information about our business segments and geographical areas can be found in Note 22, Segment and
Related Information, to the Consolidated Financial Statements. Information about the locations where we produce our
primary products

4

Edgar Filing: LyondellBasell Industries N.V. - Form 10-K

6



Table of Contents

can be found under “Description of Properties.” No single customer accounted for 10% or more of our total revenues in
2018, 2017 and 2016.
Olefins and Polyolefins Segments Generally
We are one of the leading worldwide producers of olefins and polyethylene (“PE”) and we are the world’s second largest
producer of polypropylene (“PP”). We manage our olefin and polyolefin business in two reportable segments,
O&P–Americas and O&P–EAI.
Olefins & Co-products—Ethylene is the most significant petrochemical in terms of worldwide production volume and is
the key building block for PE and many other chemicals and plastics. Ethylene is produced by steam cracking
hydrocarbons such as ethane, propane, butane and naphtha. This production results in co-products such as aromatics
and other olefins, including propylene and butadiene. Ethylene and its co-products are fundamental to many parts of
the economy, including the production of consumer products, packaging, housing and automotive components and
other durable and nondurable goods.
Polyolefins—Polyolefins such as PE and PP are polymers derived from olefins including ethylene and propylene.
Polyolefins are the most widely used thermoplastics in the world and are found in applications and products that
enhance the everyday quality of life. Our products are used in consumer, automotive and industrial applications
ranging from food and beverage packaging to housewares and construction materials.
Polyethylene—We produce high density polyethylene (“HDPE”), low density polyethylene (“LDPE”) and linear low density
polyethylene. PE sales accounted for approximately 19%, 21% and 24% of our total revenues in 2018, 2017 and 2016,
respectively.
Polypropylene—We produce PP homopolymers and copolymers. PP sales accounted for approximately 15% of our total
revenues in 2018 and 17% in each of 2017 and 2016.
Olefins and Polyolefins–Americas Segment
Overview
Our O&P–Americas segment produces and markets olefins and co-products, polyethylene and polypropylene.
Sales & Marketing / Customers
Most of the ethylene we produce is consumed internally as a raw material in the production of PE and other
derivatives, with the balance sold to third party customers, primarily under multi-year contracts. In 2017 and 2018, we
added a total of 230 million pounds of ethylene capacity at our facilities in North America.
We use all the propylene we produce in the production of PP, propylene oxide and other derivatives of those products.
As a result, we also purchase propylene from third parties. In addition to purchases of propylene, we purchase
ethylene for resale, when necessary, to satisfy customer demand above our own production levels. Volumes of any of
these products purchased for resale can vary significantly from period to period and are typically most significant
during extended outages of our own production, such as during planned maintenance. However, purchased volumes
have not historically had a significant impact on profits, except to the extent that they replace lower-cost production.
Most of the ethylene and propylene production from our Channelview, Corpus Christi and La Porte, Texas facilities is
shipped via a pipeline system, which has connections to numerous U.S. Gulf Coast consumers. This pipeline extends
from Corpus Christi to Mont Belvieu, Texas. In addition, exchange agreements with other ethylene and co-products
producers allow access to customers who are not directly connected to this pipeline system. Some ethylene is shipped
by railcar from our Clinton, Iowa facility to our Morris, Illinois facility and some is shipped directly to customers.
Propylene from Clinton and Morris is generally shipped by marine vessel, barge, railcar or truck.
Our PP and PE production is typically sold through our sales organization to an extensive base of established
customers and distributors servicing both the domestic and export markets either under annual contracts or on a spot
basis. We have sales
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offices in various locations in North America and our polyolefins are primarily transported in North America by
railcar or truck. Export sales are primarily to customers in Latin America, with sales to Asia expected to increase in
the coming years as global supply and demand balances shift. We also consume PP in our PP compounds business,
which is managed worldwide by our APS segment.
Joint Venture Relationships
We participate in a joint venture in Mexico, which provides us with capacity for approximately 640 million pounds of
PP production. The capacity is based on our percentage ownership of the joint venture’s total capacity. We do not hold
a majority interest in or have operational control of this joint venture.
Raw Materials
Raw material cost is the largest component of the total cost to produce ethylene and its co-products. The primary raw
materials used in our Americas olefin facilities are natural gas liquids (“NGLs”) and heavy liquids. Heavy liquids
include crude oil-based naphtha and other refined products, as well as condensate, a very light crude oil resulting from
natural gas production. NGLs include ethane, propane and butane. The use of heavy liquid raw materials results in the
production of significant volumes of co-products such as propylene, butadiene and benzene, as well as gasoline
blending components, while the use of NGLs results in the production of a smaller volume of co-products.
Our ability to pass on raw material price increases to our customers is dependent on market-driven demand for olefins
and polyolefins. Sales prices for products sold in the spot market are determined by market forces. Our contract prices
are influenced by product supply and demand conditions, spot prices, indices published in industry publications and,
in some instances, cost recovery formulas.
We can manufacture olefins by utilizing a variety of feedstocks, including heavy liquids and NGLs. Technological
advances for extracting shale-based oil and gas have led to an increased supply of NGLs, providing a cost advantage
over heavy liquids, particularly in the U.S. A plant’s flexibility to consume a wide range of raw materials generally
provides an advantage over plants that are restricted in their processing capabilities. Our Americas’ facilities can
process significant quantities of either heavy liquids or NGLs. We estimate that in the U.S. we can produce up to
approximately 90% of our total ethylene output using NGLs. Changes in the raw material feedstock mix utilized in the
production process will result in variances in production capacities among products. We believe our raw material
flexibility in the U.S. is a key advantage in our production of ethylene and its co-products.
Industry Dynamics / Competition
With respect to olefins and polyolefins, competition is based on price and, to a lesser extent, on product quality,
product delivery, reliability of supply, product performance and customer service. Profitability is affected not only by
supply and demand for olefins and polyolefins, but also by raw material costs and price competition among producers,
which may intensify due to, among other things, the addition of new capacity. In general, demand is a function of
worldwide demographic and economic growth, including the regional dynamics that underlie global growth trends.
We compete in North America with other large marketers and producers, including global chemical companies,
chemical divisions of large oil companies and regional marketers and producers.
Based on published capacity data, we believe as of December 31, 2018 we were:
•the second largest producer of ethylene in North America, with ethylene capacity of 12.0 billion pounds per year;
•the third largest producer of PE in North America with 6.4 billion pounds per year of capacity; and

•
the largest producer of PP in North America, with 4.0 billion pounds, including our share of our Mexican joint venture
capacity and approximately 620 million pounds of Catalloy capacity reported within our Advanced Polymer Solutions
segment.
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Olefins and Polyolefins–Europe, Asia, International Segment
Overview
Our O&P–EAI segment produces and markets olefins and co-products, polyethylene and polypropylene.
Sales & Marketing / Customers
Our ethylene production is primarily consumed internally as a raw material in the production of polyolefins, and we
purchase additional ethylene as needed to meet our production needs. Our propylene production is used as a raw
material in the production of PP and propylene oxide and derivatives of those products, and we regularly purchase
propylene from third parties because our internal needs exceed our internal production.
With respect to PP and PE, our production is typically sold through our sales organization to an extensive base of
established customers under annual contracts or on a spot basis and is also sold through distributors. Our polyolefins
are primarily transported in Europe by railcar or truck.
Our regional sales offices are in various locations, including The Netherlands, Hong Kong, China, India, Australia and
the United Arab Emirates. We also operate through a worldwide network of local sales and representative offices in
Europe, Asia and Africa. Our joint ventures described below typically manage their domestic sales and marketing
efforts independently, and we typically operate as their agent/distributor for all or a portion of their exports.
Joint Venture Relationships
We participate in several manufacturing joint ventures in Saudi Arabia, Thailand, Poland, Australia and South Korea.
We do not hold majority interests in any of these joint ventures, nor do we have operational control. These ventures
provide us with additional production capacity of approximately 2.4 billion pounds of PP, approximately 1.4 billion
pounds of olefins, and approximately 0.9 billion pounds of PE. These capacities are based on our percentage
ownership interest in the joint ventures’ total capacities. We realize profits or losses from these ventures as income or
loss on the equity basis of accounting.
We generally license our polyolefin process technologies and supply catalysts to our joint ventures through our
Technology segment. Some of our joint ventures are able to source cost advantaged raw materials from their local
shareholders.
Raw Materials
Raw material cost is the largest component of the total cost for the production of olefins and co-products. Historically,
the primary raw material used in our European olefin facilities was naphtha; however, in recent years we increased our
use of advantaged NGLs. For our Saudi Arabian joint venture facilities, locally sourced and cost advantaged NGLs,
including ethane, propane and butane are used. The principal raw materials used in the production of polyolefins are
propylene and ethylene. In Europe, we have the capacity to produce approximately 50% of the propylene requirements
for our European PP production and all of the ethylene requirements for our European PE production. Propylene and
ethylene requirements that are not produced internally are generally acquired pursuant to long-term contracts with
third party suppliers or via spot purchases. Some of our joint ventures receive propylene and ethylene from their local
shareholders under long-term contracts.
Our ability to pass through the increased cost of raw materials to customers is dependent on global market demand for
olefins and polyolefins. In general, the pricing for purchases and sales of most products is determined by global
market forces, including the impacts of foreign exchange relative to the pricing of the underlying naphtha raw
materials, most of which are priced in U.S. dollars. There can be a lag between naphtha raw material price changes
and contract product price changes that will cause volatility in our product margins.
Industry Dynamics / Competition
With respect to olefins and polyolefins, competition is based on price, product quality, product delivery, reliability of
supply, product performance and customer service. We compete with regional and multinational chemical companies
and
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divisions of large oil companies. The petrochemical market in the European Union (“EU”) has been affected by the price
volatility of naphtha, the primary feedstock for olefins in the region, as well as fluctuating demand as a result of
changing European and global economic conditions.
Based on published capacity data and including our proportionate share of our joint ventures, we believe as of
December 31, 2018 we were:
•the fifth largest producer of ethylene in Europe with an ethylene capacity of 4.3 billion pounds per year;

•
the largest producer of PP in Europe with 5.8 billion pounds per year of capacity, including our share of our joint
venture in Poland and approximately 580 million pounds of Catalloy capacity reported within our Advanced Polymer
Solutions segment; and

•the largest producer of PE in Europe with 4.8 billion pounds per year of capacity, including our share of our joint
venture in Poland.
Intermediates and Derivatives Segment
Overview
Our I&D segment produces and markets propylene oxide (“PO”) and its derivatives, oxyfuels and related products, and
intermediate chemicals such as styrene monomer (“SM”), acetyls, and ethylene oxides and derivatives.
PO and Derivatives—We produce PO through two distinct technologies, one of which yields tertiary butyl alcohol
(“TBA”) as the co-product and the other of which yields SM as the co-product. The two technologies are mutually
exclusive with dedicated assets for manufacturing either PO/TBA or PO/SM. PO is an intermediate commodity
chemical and is a precursor of polyols, propylene glycol, propylene glycol ethers and butanediol. PO and derivatives
are used in a variety of durable and consumable items with key applications such as polyurethanes used for insulation,
automotive/furniture cushioning, coatings, surfactants, synthetic resins and several other household usages.
Oxyfuels and Related Products—We produce two distinct ether-based oxyfuels, methyl tertiary butyl ether (“MTBE”) and
ethyl tertiary butyl ether (“ETBE”). These oxyfuels are produced by converting the TBA co-product of PO into
isobutylene and reacting with methanol or ethanol to produce either MTBE or ETBE. Both are used as high-octane
gasoline components that help gasoline burn cleaner and reduce automobile emissions. Other TBA derivatives, which
we refer to as “C4 chemicals,” are largely used to make synthetic rubber and other gasoline additives.
Intermediate Chemicals—We produce other commodity chemicals that utilize ethylene as a key component feedstock,
including SM, acetyls and ethylene oxide derivatives. SM is utilized in various applications such as plastics,
expandable polystyrene for packaging, foam cups and containers, insulation products and durables and engineering
resins. Our acetyls products comprise methanol, glacial acetic acid (“GAA”) and vinyl acetate monomer (“VAM”).
Natural gas (methane) is the feedstock for methanol, some of which is converted to GAA, and a portion of the GAA is
reacted with ethylene to create VAM. VAM is an intermediate chemical used in fabric or wood treatments, pigments,
coatings, films and adhesives. Ethylene oxide is an intermediate chemical that is used to produce ethylene glycol,
glycol ethers and other derivatives. Ethylene oxide and its derivatives are used in the production of polyester,
antifreeze fluids, solvents and other chemical products.
Sales & Marketing / Customers
We sell our PO and derivatives through multi-year sales and processing agreements as well as spot sales. Some of our
contract sales agreements have cost plus pricing terms. PO and derivatives are transported by barge, marine vessel,
pipeline, railcar and tank truck.
We sell our oxyfuels and related products under market and cost-based sales agreements and in the spot market.
Oxyfuels are transported by barge, marine vessel and tank truck and are used as octane blending components
worldwide outside of the United States due to their blending characteristics and emission benefits. C4 chemicals, such
as high-purity isobutylene, are
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sold to producers of synthetic rubber and other chemical products primarily in the United States and Europe, and are
transported by railcar, tank truck, pipeline and marine shipments.
Intermediate chemicals are shipped by barge, marine vessel, pipeline, railcar and tank truck. SM is sold globally into
regions such as North America, Europe, Asia, and South America export markets through spot sales and commercial
contracts. Within acetyls, methanol is consumed internally to make GAA, used as a feedstock for oxyfuels and related
products, and also sold directly into the merchant commercial market. GAA is converted with ethylene to produce
VAM which is sold worldwide under multi-year commercial contracts and on a spot basis.
Sales of our PO and derivatives, oxyfuels and related products, and intermediate chemicals are made by our marketing
and sales personnel, and also through distributors and independent agents in the Americas, Europe, the Middle East,
Africa and the Asia Pacific region.
Joint Venture Relationships
We have two PO joint ventures with Covestro AG, one in the U.S. and one in Europe. We operate four of the U.S. PO
production facilities for the U.S. PO joint venture. Covestro’s interest represents ownership of an in-kind portion of the
PO production of 1.5 billion pounds per year. We take, in-kind, the remaining PO production and all co-product
production. The parties’ rights in the joint venture are based on off-take volumes related to actual production of PO as
opposed to ownership percentages. Covestro also has the right to 50% of the PO and SM production of our European
PO joint venture. Our proportional production capacity provided through this venture is approximately 340 million
pounds of PO and approximately 750 million pounds of SM. We do not share marketing or product sales with
Covestro under either of these PO joint ventures.
We also have a joint venture manufacturing relationship in China. This venture provides us with additional production
capacity of approximately 115 million pounds of PO. This capacity is based on our operational share of the joint
venture’s total capacity.
Raw Materials
The cost of raw materials is the largest component of total production cost for PO, its co-products and its derivatives.
Propylene, isobutane or mixed butane, ethylene, and benzene are the primary raw materials used in the production of
PO and its co-products. The market prices of these raw materials historically have been related to the price of crude
oil, NGLs and natural gas, as well as supply and demand for the raw materials.
In the U.S., we obtain a large portion of our propylene, benzene and ethylene raw materials needed for the production
of PO and its co-products from our O&P–Americas segment and to a lesser extent from third parties. Raw materials for
the non-U.S. production of PO and its co-products are obtained from our O&P–EAI segment and from third parties. We
consume a significant portion of our internally-produced PO in the production of PO derivatives.
The raw material requirements not sourced internally are purchased at market-based prices from numerous suppliers
in the U.S. and Europe with which we have established contractual relationships, as well as in the spot market.
For the production of oxyfuels, we purchase our ethanol feedstock requirements from third parties, and obtain our
methanol from both internal production and external sources. Carbon monoxide and methanol are the primary raw
materials required for the production of GAA. We purchase carbon monoxide pursuant to a long-term contract with
pricing primarily based on the cost of production. The methanol required for our downstream production of acetyls is
internally sourced from a partnership and from our methanol plant at Channelview, Texas. Natural gas is the primary
raw material required for the production of methanol.
In addition to ethylene, acetic acid is a primary raw material for the production of VAM. We obtain all our
requirements for acetic acid and ethylene from our internal production. Historically, we have used a large percentage
of our acetic acid production to produce VAM.
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Industry Dynamics / Competition
With respect to product competition, the market is influenced and based on a variety of factors, including product
quality, price, reliability of supply, technical support, customer service and potential substitute materials. Profitability
is affected by the worldwide level of demand along with price competition, which may intensify due to, among other
things, new industry capacity and industry outages. Demand growth could be impacted by further development of
alternative bio-based methodologies. Our major worldwide competitors include other multinational chemical and
refining companies as well as some regional marketers and producers.
Based on published capacity data, excluding our partners’ shares of joint venture capacity, we believe as of
December 31, 2018 we were:
•the second largest producer of PO worldwide; and
•the second largest producer of oxyfuels worldwide.
Advanced Polymer Solutions Segment
Overview
We formed the APS segment following our acquisition of A. Schulman Inc. in August 2018. Our APS segment
produces and markets compounding and solutions, such as polypropylene compounds, engineered plastics,
masterbatches, engineered composites, colors and powders; and advanced polymers, which includes Catalloy and
polybutene-1 polyolefin resins.
Compounding and Solutions—Our polypropylene compounds are produced from blends of polyolefins and additives and
largely focused on automotive applications. Engineered plastics and engineered composites add value for more
specialized high-performance applications used across a variety of industries. Masterbatches are compounds that
provide differentiated properties when combined with commodity plastics used in packaging, agriculture, and durable
goods applications. Specialty powders are largely used to mold toys, industrial tanks, and sporting goods such as
kayaks. Performance colors provide powdered, pelletized and liquid color concentrates for the plastics industry.
Advanced Polymers—Catalloy and polybutene-1 are unique polymers that can be used within the APS segment for
downstream compounding or can be sold as raw materials to third parties. Catalloy is a line of differentiated
propylene-based polymers that add value in packaging applications and construction materials such as the white
membranes used in the commercial roofing market. Polybutene-1 is used in both specialty piping and packaging
applications.
Sales & Marketing / Customers
Our products are sold through our global sales organization to a broad base of established customers and distributors
under contract or on a spot basis. These products are transported to our customers primarily by either truck or bulk
rail.
Joint Venture Relationships
We participate in several manufacturing joint ventures in Australia, Malaysia, Saudi Arabia, Hong Kong, Thailand,
Indonesia and Argentina. We do not hold majority interests in any of these joint ventures, nor do we have operational
control. These ventures provide us with additional production capacity of approximately 170 million pounds of PP
compounds, approximately 20 million pounds of engineered composites, approximately 35 million pounds of
specialty powders and approximately 25 million pounds of masterbatch solutions. These capacities are based on our
percentage ownership interest in the joint ventures’ total capacities.
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Raw Materials
The principal materials used in the production of our compounding and solutions products are polypropylene,
polyethylene, polystyrene, nylon and titanium dioxide. Raw materials required for the production of our compounding
and solutions products are obtained from our wholly owned or joint venture facilities and from a number of major
plastic resin producers or other suppliers at market-based prices.
The principal raw materials used in the production of advanced polymers are ethylene, propylene and butene-1.
Ethylene and propylene requirements that are not produced internally and externally-supplied butene-1 are acquired
through long-term contracts with third party suppliers or via spot purchases.
Our ability to pass through the increased cost of raw materials to customers is dependent on global market demand. In
general, the pricing for purchases and sales of most products is determined by global market forces.
Industry Dynamics / Competition
With respect to product competition, the market is influenced and based on a variety of factors, including price,
product quality, product delivery, reliability of supply, product performance and customer service. We compete with
regional and multinational marketers and producers of plastic resins and compounds.
Based on published capacity data and including our proportionate share of our joint ventures, we believe as of
December 31, 2018 we were the largest global producer of polypropylene compounds.
Refining Segment
Overview
The primary products of our Refining segment are refined products made from heavy, high-sulfur crude oil and other
crude oils of varied types and sources available on the U.S. Gulf Coast. These refined products include gasoline and
other distillates.
Sales & Marketing / Customers
The Houston refinery’s products are primarily sold in bulk to other refiners, marketers, distributors and wholesalers at
market-related prices. Most of the Houston refinery’s products are sold under contracts with a term of one year or less
or are sold in the spot market. The Houston refinery’s products generally are transported to customers via pipelines and
terminals owned and operated by other parties. The sales of refined products accounted for approximately 21%, 18%
and 16% of our total revenues in 2018, 2017 and 2016, respectively.
Raw Materials
Our Houston refinery, which is located on the Houston Ship Channel in Houston, Texas, has a heavy, high-sulfur
crude oil processi
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