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Abbreviations and Acronyms

Abbreviation

or acronym Term

1xxx pure (nonalloyed) aluminum

AAC Aluminium Association of Canada

AAC Australian Aluminium Council

AD antidumping

AEC Aluminum Extruders Council

AEFTC Aluminum Extruders Fair Trade Committee
Alba Aluminium Bahrain

AluNorf Aluminum Norf GmbH

Alupco Aluminium Products Co. (Saudi Arabia)

ASM Annual Survey of Manufacturers

ASM American Society for Metals International
AUV average unit value

AVE ad valorem equivalent

Balexco Bahrain Aluminium Extrusion Co.

Befesa Befesa Aluminium Germany GmbH

BEMO Boguchanskoye Energy and Metals Complex
BLS & Co. Biggins Lacy Shapiro and Co. LLC

CAFE Corporate Average Fuel Economy (standard)
CAPEX capital expenditure(s)

CASH continuous heat-treated annealing

CBSA Canada Border Services Agency

CCA capital cost allowance

Chalco Aluminum Corporation of China

Chalieco China Aluminum International Engineering Corporation Ltd.
CIS Commonwealth of Independent States

CITT Canadian International Trade Tribunal

CME Canadian Manufacturers and Exporters
CMRA China Nonferrous Metals Industry Association Recycling Metal Branch
CNIA China Nonferrous Metals Industry Association
Commerce U.S. Department of Commerce

Committee U.S. House of Representatives Committee on Ways and Means
Commission U.S. International Trade Commission
Constellium Constellium Rolled Products Ravenswood LLC
Cco, carbon dioxide

cop cost of production

CPES Centre for European Policy Studies

CVD countervailing duty

DAI Dubal America Inc.

DEC Department of Environmental Conservation (New York State)
EC European Commission

EDIS Electronic Docket Information System (USITC)
EDF Environmental Defense Fund
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Abbreviation

or acronym Term

EEA European Economic Area

EFTA European Free Trade Association

EGA Emirates Global Aluminium

EHC Electric Holding Co. (Oman)

EIA U.S. Energy Information Agency

ELV End-of-Life Vehicles Directive (EU)

EPA U.S. Environmental Protection Agency

ESE EuroSibEnergo

ETS Emissions Trading System (EU)

EU European Union

FEC fin evaporator coil

FRPs flat-rolled products

GAC Guinea Aluminum Corp.

Garmco Gulf Aluminum Rolling Mill Co.

GBR Global Business Reports

GCC [Persian] Gulf Cooperation Council

GDA Gesamtverband der Aluminiumindustrie e.V. (Aluminum Industry General Association,
Germany)

GHG greenhouse gas

GOIC Gulf Organization for Industrial Consulting

GTA Global Trade Atlas (database)

GTAP Global Trade and Analysis Project (model)

Gulf States Gulf Cooperation Council (GCC) countries

GVA Global Vietnam Aluminium Co. Ltd.

HG high-grade

hr hour

HS Harmonized Commodity Description and Coding System (Harmonized System) (WCO)

HTS Harmonized Tariff Schedule of the United States

HVAC heating, ventilation, and cooling

Hydro Norsk Hydro ASA

1Al International Aluminium Institute

ICSG International Copper Study Group

IEA International Energy Agency

IED Industrial Emissions Directive (EU)

IETA International Emissions Trading Association

IMF International Monetary Fund

IRENA International Renewable Energy Agency

ISO International Standards Organization

ISRI Institute of Scrap Recycling Industries

kA kiloampere

kg kilogram

kWh kilowatt-hour

LIBS laser-induced breakdown spectroscopy

LCOE levelized cost of energy

LME London Metal Exchange

MA Ma'aden Aluminium (Saudi Arabia)
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Abbreviation

or acronym Term

MIIT Ministry of Industry and Information Technology (China)

MMBtu million British thermal units

MSCI Metals Service Center Institute

mt metric ton

Mmt Million metric tons

MW Metals Week (U.S. Aluminum Transaction)

MWh megawatt-hour

NAICS North American Industrial Classification System

NAPCO National Aluminium Products Co. (Oman)

NASDAQ National Association of Securities Dealers Automated Quotations Inc.

NBS National Bureau of Statistics of China

nec not elsewhere classified

nesoi not elsewhere specified or included

NFM nonferrous metals

NHTSA National Highway Transportation Safety Administration

Noranda Noranda Aluminium Holding Corp.

OARC Oman Aluminum Rolling Co.

OECD Organisation for Economic Co-operation and Development

OEM original equipment manufacturer

OICA Organisation Internationale des Constructeurs d’Automobiles (International
Organization of Motor Vehicle Manufacturers)

PBOC People’s Bank of China

Aalex Qatar Aluminium Extrusion Co.

R&D research and development

REACH European Regulation on Registration, Evaluation, Authorisation and Restriction of
Chemicals

RMB renminbi (China)

Rusal See UC Rusal

SEZ special economic zone

SHFE Shanghai Futures Exchange

SMM Shanghai Metals Market

SOE state-owned enterprise

SUAL Siberian-Urals Aluminium Co.

Trimet Trimet Aluminium SE (Germany)

UAE United Arab Emirates

UBCs used beverage cans

UC Rusal United Company Rusal (Russia)

UK the United Kingdom

UNDESA United Nations Department of Economic and Social Affairs

USCBP U.S. Customs and Border Protection

USCC U.S.-China Economic and Security Review Commission

usDOC U.S. Department of Commerce

USGS U.S. Geological Survey

USITC U.S. International Trade Commission

USTR U.S. Trade Representative; Office of the U.S. Trade Representative

uUsw United Steel, Paper and Forestry, Rubber, Manufacturing, Energy, Allied Industrial and
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Abbreviation

or acronym Term

Service Workers International Union
VAP value-added product
VAT value-added tax
WBMS World Bureau of Metal Statistics
WEC World Energy Council
WEF World Economic Forum
WFD Waste Framework Directive (EU)
WMW Waste Management World
WSA World Steel Association
WTO World Trade Organization

24 | www.usitc.gov



Glossary

Aluminum: Competitive Conditions Affecting the U.S. Industry

Term

Definition

1xxx sheet

Aluminum, alloyed

Aluminum, unalloyed
Alumina

Average business cost

Bar

Bauxite

Billet or extrusion billet

Business cost

Captive producer

Cast products

Castings

Casthouse cost

Closed-loop (scrap)
system

Closure

Continuously cast (cc)
strip

Curtailment

Drawn products

Pure (unalloyed) aluminum sheet.
Aluminum that is alloyed with various nonferrous metals to enhance certain physical
characteristics.

Pure aluminum containing at least 99 percent aluminum by weight.

Refined aluminum oxide extracted from bauxite for electrolytic smelting into aluminum
metal.

CRU Group’s term for the business costs across smelters or rolling mills in a country,
compiled from the weighted average (by volume of production) of individual
component costs of the cost profile. This approach makes it possible to compare costs
across countries on a consistent basis.

A wrought product with a solid cross section having a number of flat sides.

The mined ore source for aluminum, which must be refined into alumina before
undergoing electrolytic smelting to produce aluminum metal.

An unwrought aluminum product that is the input to the extrusion process. It may be
solid or hollow, but commonly has a cylindrical cross-section. Usually a cast product,
billets also can be wrought from ingots or sintered from compacted aluminum powder.
CRU Group’s term for the sum of site costs (incurred at the production site) and net
realization costs (of marketing, delivery, and financing; and various premiums or
discounts received; for “bringing a product to market and receiving a fair market
price”). This approach makes it possible to compare costs across smelters or rolling
mills on a consistent basis.

A facility or operation that provides secondary unwrought aluminum directly to the
wrought aluminum production operations of the firm that owns the captive producer.
Non-mechanical (non-wrought) products, formed by pouring molten aluminum into a
mold or injecting it into a steel die, and then cooling it to solidify the aluminum. Not
covered by this investigation.

The solid, finished, or near-finished aluminum shapes resulting from the foundry or die-
casting processes. Not covered by this investigation.

CRU Group’s term for the costs incurred at a primary aluminum’s casthouse, where
liquid aluminum is processed into a variety of solid unwrought shapes of differing unit
values, such as ingots, slabs, billets, etc.

A production system that uses scrap, waste, or byproducts of one manufacturing
process to produce another product. In the aluminum industry, the secondary
production process uses new and old sources of aluminum scrap metal to produce
secondary unwrought aluminum.

Complete and permanent shutdown of a facility or a production line within a facility.
An unwrought aluminum product, usually between 3—20 mm in thickness. It is
produced using a continuous casting process during which molten aluminum is fed into
casting nozzles of the casting unit, flows between water-cooled rollers, and emerges as
a solid strip of aluminum. It is an input for certain flat-rolled products.

Taking production capacity out of active production but keeping it fully operational so it
can be quickly restarted.

Aluminum that is mechanically shaped by being pulled through the opening of a steel
die. Wire is produced by drawing unwrought wire rod. Extruded bars, rods, tubes, and
pipes may also subsequently be drawn to improve surface finishes or achieve final
outer dimensions.
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Term

Definition

Extruded products or
extrusions

Fake semis

Fabricated products
Flat-rolled products
Foil

Forged products
(forgings)

Foundry alloy
High-purity aluminum
Idle capacity

Ingot

Liquid (molten)
aluminum

Liquid metal cost

Merchant producer

Mill products
Nameplate capacity

Net realization cost

New (process) scrap

Old (post-consumer)
scrap

Pig

Pipe

Plate

Potline

Potroom

Powder and flakes

Aluminum profiles, bars, rods, tubes, and pipes mechanically shaped from a preheated
aluminum billet by pushing it under pressure in a hydraulic extrusion press through the
opening of a steel die.

A short-form term for bogus semifabricated products. These are unwrought aluminum
products that have undergone minimal processing to look like wrought forms but that
are suitable only to be melted down and reprocessed, as they lack the proper alloy
contents or physical dimensions needed for use as a wrought product.

Wrought or cast aluminum products subject to further mechanical working into a
finished form by machining, forming, joining, etc.

Plates, sheets, strip, or foil produced by reducing a preheated aluminum slab via
successive passes between paired, flat-surfaced steel rolls to attain the desired final
thickness.

Flat-rolled aluminum of thickness not exceeding 0.2 millimeters.

Mechanical (wrought) products formed by applying pressure to shape unwrought
aluminum using either open or closed dies—not covered by this investigation because
many forgings are classified as downstream finished components or finished products
in international trade statistics.

Aluminum alloyed with other base metals used in the production of aluminum castings.

Pure aluminum containing at least 99.5 percent aluminum by weight.

The portion of a facility's production capacity that is curtailed while the remaining
capacity is still actively in production.

A cast product intended and suitable for remelting or forming by hot or cold
mechanical working.

Melted, pourable unwrought aluminum, of either primary or secondary origin, that can
be directly consumed by downstream wrought, foundry, and die-casting facilities
without being remelted.

CRU Group’s term for the cost of producing molten aluminum at a primary smelter.

A facility or firm that produces secondary unwrought aluminum for sale to wrought or
cast product firms.

An alternative term for wrought (semifabricated) aluminum products.

The level of installed production capacity or output a manufacturing facility is intended
to operate.

CRU Group’s term for the costs of marketing, delivery (transportation), and financing;
along with various premiums or discounts received; which together make up the costs
of “bringing a product to market and receiving a fair market price.”

Aluminum remaining (e.g., as cut-off ends, surface shavings, edge trimmings, etc.) from
production of unwrought, wrought, and cast aluminum, which is either remelted on-
site or sold into the secondary aluminum market.

Recycled aluminum recovered from discarded durable and nondurable industrial and
consumer products, such as used beverage cans.

Small ingots for remelting, weighing less than 25 kilograms.

A tube with standardized outside diameter and wall thicknesses.

Flat-rolled aluminum of thickness at least 6 millimeters thick (6.3 millimeters in the
United States).

Several electrolytic cells (pots) that are electrically connected in a series in a primary
smelting facility.

A large building that contains electrolytic cells and potlines used during the electrolytic
smelting of alumina into molten aluminum.

Non-mechanical (non-wrought) products formed by spraying gasified molten aluminum
under high pressure through a nozzle (a process called atomization) and allowing the
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Term

Definition

Primary unwrought
aluminum

Profiles, sections, or
shapes

Pure aluminum

Remelt ingot
Rod

Secondary refiner
Secondary remelter
Secondary unwrought

aluminum
Semifabricated products

Semifinished products

Semis
Sheet

Sheet ingot

Site cost

Slab

Sow

T-ingot or t-slab

Tube

Unwrought aluminum

Wire

Wire rod

Wrought aluminum
products

sprayed aluminum to solidify through contact with the air into fine particles. Not
covered by this investigation.

Aluminum (either pure or subsequently alloyed) produced directly from electrolytic
smelting of alumina, typically at a primary smelter.

A wrought product having cross-sectional shares other than those of other wrought
products.

Unalloyed aluminum containing at least 99 percent aluminum by weight.
Ingot intended and suitable for remelting, considered a low value-added product.

A wrought product with a solid circular cross section.

A refiner that produces aluminum casting alloys by melting blended aluminum scrap,
adding alloying metals, and removing contaminants to meet customer specifications.

A remelter that produces aluminum wrought alloys from aluminum scrap, in unwrought
forms of billets and slabs.

Aluminum (usually alloyed) produced by melting down aluminum scrap along with
some primary aluminum and alloying metals.

An alternative term for wrought aluminum products.

Product that has undergone some processing and is supplied for further processing
before it is ready for use. Semifinished products include both wrought products and
castings.

A short-form term for semifabricated or wrought aluminum products.

A flat-rolled product between 0.20 millimeters to under 6.3 mm thick (0.15 millimeters
to under 6.3 millimeters in the United States).

A large unwrought slab of aluminum that can weigh more than 20 metric tons and is
approximately 6 feet wide, 20 feet long, and more than 2 feet thick. Sheet ingot is
reduced in thickness to produce flat-rolled products such as sheet, plate, and foil.
CRU Group’s term for the cost of producing solid unwrought aluminum at a primary
smelter; this equals the sum of the (1) liquid metal cost and (2) casthouse cost. In the
case of a rolling mill, this is the cost of producing the flat-rolled product.

Often called a reroll plate, an unwrought product that is rectangular in cross section
and with a thickness not less than 6 mm with sheared or sawn edges, suitable and
intended for further rolling.

Large ingots for remelting, typically weighing about 500 kilograms.

Ingots and slabs suitable for remelting, distinguished by their t-shaped cross section
that enables the product to be lifted and transported using an industrial forklift or
crane.

A hollow wrought product with uniform wall thicknesses along their length.

Ingots, slabs, blocks, billets, sows, etc., produced by casting molten aluminum of either
primary or secondary origin, but not further machined or processed, other than by
simple trimming, scalping, or descaling. Unwrought aluminum is intended for
downstream wrought processing or remelting for casting or atomization.

Wire is produced by drawing unwrought wire rod through one or more steel dies to
attain the desired final outside dimensions. Wires do not exceed 10 mm in maximum
diameter.

A solid wrought product of circular cross section that is long in relation to its diameter.
Wire rod is a raw material used to produce aluminum wire, strand, and cable.

Rolled, drawn, extruded, forged, or otherwise mechanically worked (formed) aluminum
products. Also referred to as “semifabricated,” “semis,” or “mill products.”
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Executive Summary

The purpose of this study is to
provide information on factors
affecting the global
competitiveness of the U.S.
aluminum industry. Specifically, it
examines production,
consumption, trade, investment,
and competitiveness factors
affecting unwrought (primary and
secondary) and wrought aluminum
during 2011-15.

This report was prepared by the U.S.
International Trade Commission (Commission)
at the request of the U.S. House Committee on
Ways and Means. The Commission used three
complementary approaches to evaluate
competitiveness trends in the global aluminum
industry: (1) qualitative research, including a
hearing and fieldwork (domestic and foreign);
(2) a survey of U.S. aluminum producers; and
(3) a quantitative analysis of the effects of
various foreign government policies.

Highlights

The global aluminum industry is widely affected by
government intervention through policies and
programs that principally impact primary aluminum
production costs.

The chief determinants of competitiveness vary among
industry segments. For primary aluminum, it is
electricity costs; for secondary aluminum, it is access to
cheap and reliable scrap supplies; and for wrought
aluminum, it is proximity to end markets.

As of 2015, China was the world’s largest aluminum
producer and consumer, accounting for over half the
world’s production and consumption of both primary
unwrought and wrought aluminum. It also ranked
second (after the United States) among all secondary
unwrought producers.

The competitiveness of the U.S. industry varied across
segments. The primary unwrought sector was
disadvantaged in 2011-15 by relatively high electricity
costs and limited investments in smelting technologies
during a period of declining prices. In contrast, the
secondary and wrought industries remained very
competitive. Secondary aluminum benefited from
abundant low-cost scrap; wrought aluminum, from
proximity to and close collaboration with consumers in
the large U.S. market.

The global aluminum market experienced price
declines of roughly 30 percent during 2011-15 due to
oversupply—as measured by growing global
inventories, or stocks, of primary aluminum—and falling
production costs. The declining price of aluminum
during this time impacted primary producers differently.
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The Request

On February 24, 2016, the Committee on Ways and Means (Committee) of the U.S. House of
Representatives asked the U.S. International Trade Commission (Commission or USITC) to
conduct an investigation® and provide a report on factors affecting the global competitiveness
of the U.S. aluminum industry, which includes both unwrought (primary and secondary) and
wrought (semi-finished) aluminum products. (Primary aluminum derives from refined ore, while
secondary aluminum comes from recycled aluminum.) The Committee requested that the
report focus primarily on the period 2011-15, with discussions of longer-term trends since 2001
as appropriate. The Commission’s report provides, to the extent that information is available:

e An overview of the aluminum industry in the United States and other major global
producing and exporting countries, including production, production capacity, capacity
utilization, employment, wages, inventories, supply chains, domestic demand, and
exports;

e Information on recent trade trends and developments in the global market for
aluminum, including U.S. and other major foreign producer imports and exports, and
trade flows through third countries for further processing and subsequent exports;

e A comparison of the competitive strengths and weaknesses of aluminum production
and exports in the United States and other major producing and exporting countries.
The comparison covers such factors as producer revenue and production costs, industry
structure, input prices and availability, energy costs and sources, production technology,
product innovation, exchange rates, and pricing, as well as government policies and
programs that directly or indirectly affect aluminum production and exporting in these
countries;

e In countries where unwrought aluminum capacity has significantly increased,
identification of factors driving that capacity growth and related production changes;
and

e A qualitative and, to the extent possible, quantitative assessment of the impact of
government policies and programs in major foreign aluminum-producing and -exporting
countries on their aluminum production, exports, consumption, and domestic prices, as
well as on the U.S. aluminum industry and on aluminum markets worldwide.

! The offices of Commissioner Kieff and former Commissioner Pinkert did not participate in this investigation.
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Key Findings

Global aluminum production and consumption growth during 2011-15 was
principally driven by China.

As of 2015, China was the world’s largest aluminum producer and consumer, accounting for
more than half of the world’s production and consumption of both primary unwrought and
wrought aluminum (figure ES.1 and 2). Further, the country ranked second after the United
States among global secondary unwrought producers. Though the vast majority of China’s
aluminum production serves its rapidly expanding domestic market, the country has become
the world’s largest exporter of wrought products. These trends reflect a combination of factors,
including a robust market for infrastructure projects; the recent emergence of highly efficient
producers; and government policies that facilitated the growth of China’s aluminum industry,
while limiting the export of primary aluminum and encouraging the export of wrought
products.

Figure ES.1: Production and consumption of primary aluminum in China compared to the rest of the
world (excluding China), 2001, 2011, and 2015 (thousand mt)
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Source: Compiled by USITC staff from CRU Group.
Note: Corresponds to appendix table L.1.
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Figure ES.2: Production and consumption of wrought aluminum in China compared to the rest of the
world (excluding China), 2001, 2011, and 2015 (thousand mt)
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Source: Compiled by USITC staff from CRU Group.
Note: Corresponds to appendix table L.2.

The global aluminum market experienced severe price declines during 2011-15,
due to oversupply and falling production costs, which produced divergent
responses from primary producers.

The global aluminum industry during 2011-15 was characterized by declining prices, which fell
by roughly 30 percent over this period. These price declines were primarily driven by (1) an
oversupply of primary aluminum and (2) falling production costs. The oversupply is evident
from the growth of global inventories, or world stocks, of primary unwrought aluminum (figure
ES.3). Much of these stocks are believed to have originated from Eastern and Central Europe,
though China accounted for most of the growth during 2011-15.
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Figure ES.3: Total world stocks of primary unwrought aluminum and global aluminum prices, 2011-15
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Source: CRU Group.
Note: Reported Stocks reflect only official statistics, while unreported stocks reflect CRU Group’s calculation of the additional
residual once consumption is subtracted from production. Corresponds to appendix table L.3.

Primary aluminum producers reacted to declining prices in different ways. For example, the
United States reduced primary aluminum capacity by 19 percent during 2011-15 (and by an
additional 39 percent in 2016) while Europe lost 11 percent over this period. In sharp contrast,
China and the Gulf Cooperation Council (GCC)? countries each expanded primary unwrought
aluminum production capacity more than 40 percent, driven by government intervention and
investments in cost-efficient technologies, despite the declining global prices over this period.

Government intervention in the global aluminum industry is pervasive.

Government policies intended to encourage the aluminum industry are widespread in leading
aluminum-producing countries. Governments employ a number of different tools to achieve
their policies, including incentivizing production through cash grants and low cost electricity
(e.g., in the GCC countries); keeping a domestic supply of primary aluminum via export tariffs to
aid in production of downstream value-added goods (e.g., China for primary aluminum); and
offering rebates on value-added taxes (VATs) to encourage exports (e.g., China for wrought
aluminum). The type and size of the government policies vary by country—quantitative
estimates of the impacts of certain selected policies appear later in the executive summary. The
Commission has identified a number of policies affecting the global aluminum industry and

>The GCCis a regional economic and political organization in the Middle East consisting of Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and the United Arab Emirates (UAE). The UAE is the leading aluminum producer and exporter
in the GCC.
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provided a qualitative analysis of the effect of these policies. For certain of these policies, the

Commission was able to provide a quantitative analysis of these effects (table ES.1).

Table ES.1: Government policies across the selected countries and regions identified in this report, and
whether the effect is estimated by the model

Does the model estimate the effect of

Policy Qualitative effect of the policy this policy?
Canada

Low-cost electricity Lowers production costs, especially No

for primary unwrought

Low-cost financing Lowers production costs No

Accelerated depreciation Lowers production costs No

schedules for machinery and

equipment

Government procurement Increases demand for aluminum No

China
Export tariffs on primary,
secondary, and wrought
VAT and export tariffs on
aluminum scrap
VAT on exports and partial rebate

Reduced electricity prices

Higher electricity prices for
inefficient smelters

Minimum energy-efficiency
thresholds

Environmental policies
Overcapacity policies
Low-cost financing

Tax benefits for facilities that are
new or in Western China

VAT rebates for secondary and
wrought

Grants

Discounted land use fees
Government stockpiling
Wrought policies named in
antidumping cases

Discourages exports, lowers input
costs for wrought

Discourages exports of scrap, lowers
production costs for secondary
Discourages exports, especially for
primary wrought

Lowers production costs, especially
for primary unwrought

Increases production costs for
inefficient primary smelters
Increases production costs for
inefficient primary smelters
Increases production costs

Lowers production capacity

Lowers production costs

Lowers production costs

Lowers production costs

Lowers production costs
Lowers production costs
Increases prices for aluminum
Lowers production costs

Gulf Cooperation Council (GCC) Countries

Low-cost electricity
Low-cost natural gas
Corporate ownership policies
Low-cost financing
Tax benefits
Low rents, land grants, and
investment programs
Investment promotion
Labor policies and hiring
preferences

Russia

Lowers production costs
Lowers production costs
Increases production costs
Lowers production costs
Lowers production costs
Lowers production costs

Lowers production costs
Increases production costs

Yes, under Chinese trade policies

No

Yes, under Chinese trade policies
Yes, under Chinese domestic policies
Yes, under Chinese domestic policies
No

No
No
Yes, under China domestic policies
No

Yes, under Chinese domestic policies

Yes, under Chinese domestic policies
No
No
Yes, under Chinese domestic policies

Yes, under GCC energy policies
Yes, under GCC energy policies
No
No
No
No

No
No
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Does the model estimate the effect of

Policy Qualitative effect of the policy this policy?
Export tariffs on unwrought Discourages exports of unwrought Yes, see appendix K
aluminum and reduces production costs for
wrought
Export tariffs on aluminum scrap Discourages exports of aluminum No

scrap and reduces production costs
for secondary

Export licenses for bauxite Discourages exports of bauxite, No
reduces production costs for primary

State aluminum reserve Increases demand for aluminum No

"Aluminum Valley" (Siberia) Increases aluminum production and No

special economic zones consumption

Development plans Increases demand for aluminum No

Direct government investment Lowers production costs No

Western Europe

“Energy transition” in Germany  Increases production costs, No
especially for primary unwrought

Environmental policies Increases production costs No

Source: Compiled by USITC staff from the “Government Policies and Programs” sections of chapters 5-9.

The chief determinant of competitiveness for primary aluminum producers is low
electricity costs; for secondary and wrought producers, the determinants are
reliable scrap supplies and proximity to end markets. . .

Production costs—especially electricity costs—are a leading determinant of competitiveness in
the global primary aluminum industry. Three of the leading producers of primary unwrought
aluminum (Russia, Canada, and the GCC) during 2011-15 had access to energy supplies that
were both low-cost and abundant.

Competitiveness in secondary unwrought production is largely influenced by the price and
reliability of supply of recycled aluminum (scrap), while wrought aluminum production benefits
from proximity to and coordination with developed end markets, such as aerospace and
automotive parts suppliers. Developed economies, led by the United States and Germany, are
the world’s leading secondary producers, by virtue of their sizable markets, well-developed
infrastructure for collecting scrap, and a consumer culture encouraging recycling. Leading
wrought producers, such as Germany and the United States, enjoy both geographic closeness to
and synergistic working relationships with many of their end markets. The Commission’s
competitiveness profiles for each of the countries and regions discussed in this report can be
found in table ES.2.
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Table ES.2: Competitiveness profile of selected countries and regions

Country/region

Canada Competitiveness in primary unwrought aluminum is driven by low energy costs (hydropower);
updated smelting technologies; and proximity to the large U.S. market. Production of
secondary unwrought and wrought aluminum is limited.

China Competitiveness improved in 2011-15, with high electricity and other costs lowered by new
smelters in regions with low-cost electricity; captive power; vertical integration; low capital
expenditure and low labor costs; and new technology. Export tariffs /VAT limit exports.

GCC Countries Competitiveness in primary unwrought aluminum is driven by low electricity costs (natural
gas); investments in bauxite mines, alumina refineries, and advanced smelting technologies.
Production of secondary unwrought and wrought aluminum is limited.

Europe Competitiveness in primary unwrought aluminum is driven by low energy costs (hydropower)
in Norway and Iceland and investments in technology. Secondary and wrought production is
led by Germany, whose industries benefit from access to large volumes of domestic scrap and
are located in close proximity to end markets.

Russia Competitiveness in primary unwrought aluminum is driven by low energy costs (hydropower)
and investment in upstream raw material supply and production technology which help to
offset high transportation costs. Production of secondary unwrought and wrought aluminum is
limited.

United States Primary unwrought sector has been disadvantaged during 2011-15 due to the relatively high
cost of mostly grid-sourced electricity, limited investments in smelting technologies, and a
strong currency. The secondary sector is highly competitive due to an abundance of scrap
generated from mature end—markets. Wrought sector competitiveness is characterized by
relative proximity to end markets, and relatively high—value-added production.

Source: Compiled by Commission staff.
... but China is a major exception.

Despite having a fairly new aluminum industry, relatively high electricity costs in many regions,
and a less developed consumer economy than many other countries where the industry is
important, China is the world’s leading aluminum producer. China’s competitiveness in primary
unwrought and wrought aluminum improved during 2011-15, with the addition of new
smelters fueled by low-cost energy (coal-fired in Northwestern provinces) from captive power
sources; vertical integration; low costs for capital expenditures; low labor costs; use of
advanced smelting technology; and increased usage of molten (liquid) primary aluminum to
make wrought goods. Older smelters built before 2010, however, face much higher energy
costs and raise the Chinese aluminum industry’s overall average business costs.> Secondary
unwrought production has also grown, fueled by high scrap imports, increased domestic
collection of recycled aluminum (scrap), and the effects of favorable government policies.

® For a full definition of business cost, please refer to the Glossary of this report.
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Selected Country Discussions

The United States

U.S. primary production capacity shrank more than in any other large producing
country . ..

U.S. primary aluminum capacity fell by 19 percent during 2011-15 and, by an additional

39 percent in 2016 (figures ES.4). Despite a 25 percent reduction in primary aluminum
production costs, the country remained one of the world’s highest-cost producers during this
period. A combination of factors, including relatively high electricity rates; limited investments
in new technologies; and currency appreciation have all contributed to the United States’ loss
of competitiveness in this segment in recent years.

Figure ES.4: U.S. primary aluminum production and capacity, 2011-16 (thousand mt)
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Source: CRU Group, 2011-15.
Note: U.S. Geological Survey, (2016). Corresponds to appendix table L.4.

... while the Commission’s survey revealed expansions in both secondary and
wrought capacity.

In contrast to its primary aluminum industry, the United States slightly expanded its secondary
and wrought capacity over this period, according to the Commission’s survey. The United States
is the world’s largest secondary aluminum producer, owing to its robust and mature end
markets and its scrap collection infrastructure; these strengths were reflected in capacity
expansions between 2011 and 2015.
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Growth in the capacity for wrought production during this time reflected the U.S. industry’s
transition away from commodified production of flat-rolled products (FRPs) towards higher-
value-added auto sheet production; carmakers in the United States are becoming more and
more reliant on aluminum and other lightweight materials in their efforts to improve energy
efficiency. At the same time, China is increasingly supplying the U.S. market with low-value-
added FRPs such as foil; U.S. foil imports from China nearly doubled during 2012-15.

Canada

Trade flows with the United States reflect a highly integrated regional supply
chain.

Canada is the leading supplier of the U.S. market for primary unwrought aluminum, while
serving as the leading export market for U.S.-produced wrought aluminum. These trade flows
reflect the competitive advantages each country has within segments of the aluminum
industry. Canada’s low-cost hydroelectric power drives its status as the world’s third-largest
producer and second leading exporter of primary aluminum. At the same time, the U.S.
wrought industry is one of the most competitive in the world, owing to its access to large
volumes of scrap and its strong ties to domestic automotive and aerospace industries.

China

China exports relatively little primary unwrought aluminum, but is the world’s
largest exporter of wrought aluminum.

China’s primary aluminum exports are restricted by government policies, mostly by export
tariffs and a VAT. These policies have incentivized the retention of primary unwrought
aluminum for use in domestic wrought production. In sharp contrast, China is the world’s
largest exporter of wrought aluminum, selling roughly 10 percent of the country’s wrought
production abroad. The majority of China’s wrought exports are lower-value-added products,
such as commaodified foil.

Many Chinese unwrought and wrought aluminum producers benefit from government policies
affecting energy costs, land-use costs, and other factors of production. However, these benefits
are spread unevenly across the industry, and state-owned enterprises tend to receive the most
support. The Chinese government's aluminum trade policies generally reduce barriers to raw
material imports and discourage the export of primary unwrought aluminum, while stimulating
the production and export of most forms of wrought aluminum.
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During 201115, China’s capacity to produce primary unwrought and wrought
aluminum expanded more than that of any other country, but utilization rates
were low compared to other leading producers.

During 2011-15, China’s capacity expansions for both primary and wrought production
exceeded that of any other country or region discussed in this report. China’s primary
unwrought production capacity increased by more than 60 percent, while wrought production
capacity—as measured by FRP capacity—grew by nearly 90 percent during this time.

However, capacity utilization rates for primary and FRP production were low relative to other
leading producers. On the primary aluminum side, China’s overall capacity utilization rate of
81 percent was lower than those of other major producers, including Canada (90 percent), GCC
members (99 percent), Norway (92 percent), and Russia (86 percent) in 2015. China’s capacity
utilization rates for FRP were also lower than the global average during 2015, having declined
from 77 percent in 2011 to 62 percent in 2015.

China’s underused capacity in both the primary and the FRP segments suggests substantial
potential to expand production that could eventually translate into significant increases in
exports, especially on the wrought side.

Gulf Cooperation Council (GCC) Countries’

Rapid growth in the GCC countries’ primary industry was largely due to the
availability of low-cost natural gas, facilitated by government policies.

The GCC aluminum producers have several key competitive advantages in the production of
primary aluminum, including low-cost energy due to extensive low-cost natural gas reserves;
reduced electricity prices through government programs; and technological improvements and
investments in upstream and downstream production. Further, the GCC countries have
integrated their aluminum supply chain by investing in upstream production in order to gain
greater control over their raw material prices. Upstream investments have included purchasing
bauxite mines abroad and creating alumina refineries abroad and domestically.

Russia

Russia’s status as a leading producer and exporter of primary aluminum reflects
low-cost electricity and investments in efficient smelter technologies.

Russia is the world’s largest exporter of unwrought aluminum and the second-largest producer
of that commodity. Although Russia’s production of primary aluminum declined during 2011—
15 with the closing of less efficient, obsolete smelting capacity during a period of declining
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aluminum prices, Russian competitiveness benefitted from a roughly 40 percent depreciation of
the ruble relative to the dollar. The country’s primary aluminum industry, which is consolidated
under the firm United Company Rusal, profits heavily from its access to low-cost hydroelectric
power. Further, Rusal has been active in recent years in upgrading the manufacturing
technology at its smelters, furth