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An Important Note 

This module is not a stand-alone document. Readers should refer to the introduction 
for a more detailed overview and discussion of the Framework and procedures to 
determine the GGI and, especially, to the Note on Common References, Default 
Values, Acronyms and Abbreviations used in the Modules. Common information 
includes default values for CO2 emissions from electricity and thermal energy derived 
from coal, oil and natural gas; a list of acronyms and abbreviations; guidance on using 
the sources cited for US exports, imports, and production by sector, and CO2 
emissions from electricity produced in nations that export to the United States. 

Sharing Our Work 

Our work is available for sharing and adaptation under an Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0) license. You can copy and 
redistribute our material in any medium or format; you must give appropriate credit, 
provide a link to the license, and indicate if changes were made, and you may not 
apply additional restrictions. You may do so in any reasonable manner, but not in any 
way that suggests the licensor endorses you or your use. You may not use the 
material for commercial purposes. If you remix, transform, or build upon the material, 
you may not distribute the modified material. For more information, visit 
https://creativecommons.org/licenses/by-nc-nd/4.0/. 

  

https://www.rff.org/publications/working-papers/the-greenhouse-gas-index-for-products-in-39-industrial-sectors/
https://www.rff.org/publications/working-papers/the-greenhouse-gas-index-for-products-in-39-industrial-sectors/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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1. Introduction 

The alumina and aluminum NAICS Codes 331313, 331314, 331315, and 331318 include 
over 100 different products. Many are primary or secondary unwrought products, 
whereas more are wrought using little additional energy and thereby generating little 
additional GHG emissions. According to Census data, during 2018, exports of Code 
331313 products were about $1.7 billion and imports were about $10.8 billion; 2018 
production was $3.0 billion.1 Exports of Code 331314 products were about $198 million 
and imports were about $169 million; 2 2018 production was $6.6 billion. Exports of 
Code 331315 products were about $4.0 billion and imports were about $4.6 billion; 
2018 production was $18.6 billion. Exports of Code 331318 products were about $1.6 
billion and imports were about $2.2 billion; 2018 production was $13.3 billion. Under the 
Framework we’ve proposed, the export rebates and import charges would be based on 
an upstream US GHG tax and the greenhouse gas indices (GGIs) for the imported and 
exported products. 3 

We determine GGIs—which track GHG process emissions and the contribution of the 
carbon content of products derived from fossil resources along the production and 
supply chain in a manner analogous to that used in value-added taxes—for alumina 
and aluminum and products derived from them. When multiplied by the GHG tax, the 
result is the relevant export rebate or import charge. A minimum GGI of 0.50 tonnes 
CO2e/tonne product is required for a product to receive an export rebate or be 
assessed an import charge. We refer to products that meet this threshold as GHG-
intensive products. For alumina the GGI based on natural gas for energy is 0.488 
tonnes CO2e/tonne alumina—it would be higher (0.848 tonnes CO2e/tonne alumina) if 
coal was used for energy. If natural gas is used for electricity and heating for primary 
unwrought aluminum the GGI is 5.30 tonnes CO2e/tonne aluminum and for secondary 
unwrought aluminum the GGI is 0.287 tonnes CO2e/tonne aluminum—it would be 0.351 
tonnes CO2e/tonne aluminum if coal is used for electricity and natural gas is used for 
heating. For the bauxite raw material used for alumina the GGI is 0.0076 CO2e/tonne 
bauxite.  

The major contributors to the greenhouse gas indices (GGIs) of these products derive 
from the energy required to mine the bauxite and refine the alumina, the coke and 
anode required for electrolysis, perfluorochemicals (PFCs) emitted from anodes 

 
1 Production data: https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA 
2017.AM1831BASIC01 for the AM1831BASIC01 Annual Survey of Manufactures: Summary 
Statistics for Industry Groups and Industries in the US: 2018–2020. 
2 Export and import data: 
https://usatrade.census.gov/data/Perspective60/View/dispview.aspx. 
3 Flannery, Brian, Jennifer A. Hillman, Jan Mares, and Matthew C. Porterfield. 2020. Framework 
Proposal for a US Upstream GHG Tax with WTO-Compliant Border Adjustments: 2020 Update. 
Washington, DC: Resources for the Future. 
https://www.rff.org/publications/reports/framework-proposal-us-upstream-ghg-tax-wto-
compliant-border-adjustments-2020-update/  

https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA2017.AM1831BASIC01
https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA2017.AM1831BASIC01
https://usatrade.census.gov/data/Perspective60/View/dispview.aspx
https://www.rff.org/publications/reports/framework-proposal-us-upstream-ghg-tax-wto-compliant-border-adjustments-2020-update/
https://www.rff.org/publications/reports/framework-proposal-us-upstream-ghg-tax-wto-compliant-border-adjustments-2020-update/
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during production, the electricity and its energy source to smelt the aluminum, and the 
fuel for thermal energy to melt scrap aluminum in the secondary aluminum furnaces. 
The GGIs estimated for the covered wrought aluminum products are based on the 
unwrought primary or secondary aluminum used as raw material for the wrought 
products.   

As described in the introduction to the modules, determination of GGIs for covered 
products in these sectors is based on allocating the total taxed sources of GHG 
emissions, CO2e(TOT), required to produce them to the slate of products based on 
their weight. For the core products (alumina and primary and secondary unwrought 
aluminum), GGI values are determined according to CO2e(TOT) and the mass of core 
product M(CP) produced: 

  GGI = CO2e(TOT)/M(CP) tonnes CO2e/tonne core product. 

The GGIs for the covered wrought aluminum products are based on the proportions 
and GGI values of unwrought primary and secondary aluminum that are used as 
feedstock material to produce them. 

Alumina is made from bauxite ore by crushing and dissolving it with sodium hydroxide 
at high temperatures. Then it is cooled and prompted to precipitate aluminum oxide 
(alumina). Unwrought primary aluminum is made from the smelting of alumina in an 
electrolytic process. Unwrought secondary aluminum is made from re-melting scrap 
aluminum predominantly with a natural gas–fired furnace; thus, it requires much less 
energy to be made. Unwrought aluminum is further processed there or elsewhere into 
wrought products such as sheet, plate, foil, and others. Relatively speaking, very little 
energy is used to convert unwrought aluminum into wrought aluminum and this 
energy has not been identified. Thus, such energy is not included in these estimates of 
the GGIs for products for their export rebates or import charges. Import charges for 
wrought aluminum products included in NAICS Codes 331315 and 331318 should be 
based on the GGIs for their unwrought primary and/or secondary aluminum content 
by weight.  

The GGI for unwrought primary aluminum is based on the GGIs for bauxite and 
alumina, the GGI for the anodes used to make aluminum, some amount of PFCs 
emitted during the smelting process, and the GGIs associated with energy sources 
used to make the electricity for the electrolytic smelting process. 

The GGI for unwrought secondary aluminum is based on the GGI of the thermal 
energy source used to melt the aluminum scrap to make secondary aluminum and the 
GGI of any primary aluminum also used in the secondary production process. Scrap 
aluminum itself used in the secondary process does not add to the GGI (as explained 
in the discussion of recycled materials in the Framework). 

This module provides a means for the US Regulator to estimate, based on public 
information, initial export rebates and import charges for energy-intensive products, if 
there were an upstream GHG tax that provided for such rebates and import charges. 
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This module uses such information to indicate what such export rebates and import 
charges for key countries would be if there were an upstream GHG tax of $20 per 
tonne of CO2. This information would be useful to the Regulator in evaluating the 
information provided by exporters to indicate their requested export rebate. 

In the United States, the major participants of this industry are already obligated 
annually to determine and report to the US Environmental Protection Agency (EPA) 
their GHG emissions from facilities that emit over 25,000 tonnes CO2e per year. They 
will also know the amounts and types of covered products they manufacture, and, 
under the Framework, in the United States suppliers would be obligated to inform 
customers (and the Regulator) of the GGI values of GHG-intensive products that they 
sell. Therefore, manufacturers would have the information needed to determine the 
GGI values for GHG-intensive products that they create in specific facilities.  

This module describes how the Regulator could use available public data in the early 
years of the program to determine initial import charges for covered products in these 
industries, largely based on national and sectoral averages for major contributors to 
GGI. For example, the average GHG emissions from fuels used to generate electricity 
in the relevant country should be used to determine the CO2e emissions from 
electricity use associated with production of the imported products. Such national 
average electricity information can be found from the International Energy Agency.4 
Importers would be able to appeal such default charges and request lower rates—if 
they had verified, detailed information from which to determine more accurate GGI 
values of their products (e.g., for electricity for their nation as a whole or for electricity 
use by individual firms) or by using approved procedures to determine GGIs such as 
those used by US facilities. 

More accurate and timely information to determine rebates and import charges could 
undoubtedly be obtained by the Regulator from either the industry association or 
firms (e.g., CRU Group) that have a business of obtaining and marketing information 
about the GHG aspects of various corporate actions. 

This discussion of export rebates and import charges for the four NAICS codes noted 
above first covers the analysis and determination of export rebates for alumina, 
primary aluminum, secondary aluminum, and the other covered wrought aluminum 
products. Then we provide estimates for import charges for various groups of 
countries that include the five largest exporters to the United States—namely, 
Canada, China, Russia, the United Arab Emirates, and Mexico (see footnote 2). We also 
provide a means of determining import charges for such imports from other countries. 
The International Aluminium Institute collects and publishes useful data on production 
and emissions from aluminum and alumina in multiple countries.5 This data will be 
useful for the Regulator. The International Aluminium Institute also has data available 

 
4 See: https://www.iea.org/data-and-statistics/data-product/electricity-
information.  
5 See: https://international-aluminium.org/statistics/primary-aluminium-
production/.  

https://www.iea.org/data-and-statistics/data-product/electricity-information
https://www.iea.org/data-and-statistics/data-product/electricity-information
https://international-aluminium.org/statistics/primary-aluminium-production/
https://international-aluminium.org/statistics/primary-aluminium-production/
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on its website for calculating the carbon footprint of primary aluminum production, 
which is used later in this module.6 

An important note: We emphasize that the estimates in this module are meant only to 
provide indicative, representative values for the GGIs of aluminum products. Some of 
the public data on which the calculations rely probably are not representative of 
industry performance today. Actual values will depend on the determination of the 
GGIs for each specific product created at a specific facility. Since companies, 
associations, and commercial firms that collect and market information about 
products’ energy and emissions profiles can provide more accurate information than 
was used here, the Regulator should seek such information when determining 
potential import charges or evaluating requests for export rebates. The estimates here 
do not account for all GHG-intensive chemicals or other raw materials that may 
contribute to the GGI. Subject to the administrative costs to evaluate all such inputs 
and be consistent for both export rebates and import charges, the Regulator should 
strive to accept all verifiable raw material inputs to the GGI for specific products of 
specific facilities. 

 
6 See: Primary Aluminium Smelting Power Consumption - International Aluminium 
Institute (international-aluminium.org); https://international-
aluminium.org/statistics/perfluorocarbon-pfc-emissions/; and 
https://international-aluminium.org/statistics/primary-aluminium-smelting-
energy-intensity/  

https://international-aluminium.org/statistics/perfluorocarbon-pfc-emissions/
https://international-aluminium.org/statistics/perfluorocarbon-pfc-emissions/
https://international-aluminium.org/statistics/primary-aluminium-smelting-energy-intensity/
https://international-aluminium.org/statistics/primary-aluminium-smelting-energy-intensity/
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2. Background  

Alumina, from which aluminum is made, can be both imported from and exported to 
the United States. It is included in NAICS Code 331313 and Harmonized Tariff 
Schedule (HTS) Code 281820. Thus, an export rebate and import charge based on the 
CO2e emissions from the manufacture of alumina would be assessed if there were a 
GHG tax on coal, oil and natural gas, and other GHG emissions. 

Primary aluminum has no scrap as raw material and requires significant electricity to 
smelt alumina into aluminum using an electrolytic process. That electricity will 
generate varying amounts of CO2e depending on its fuel supply (coal, natural gas, 
hydro, other, or a mix). Unwrought primary aluminum production is covered by NAICS 
Code 331313 (refined alumina and primary aluminum). Such aluminum is classified as 
HTS Codes 7601.10 (unalloyed) and 7601.20 (alloyed). 

Secondary aluminum is made by remelting scrap aluminum, usually in a natural gas–
fueled furnace, although electricity is occasionally used. Small amounts of primary 
aluminum may be used as input along with the scrap to ensure the required alloy 
designation is obtained. Remelting scrap to make secondary aluminum requires 
significantly less energy than the electrolysis of alumina to make primary aluminum. 
Unwrought secondary aluminum production is classified as NAICS Code 331314 
(secondary smelted aluminum and alloys). Such aluminum is also classified as HTS 
Code 7601.20. Scrap aluminum is included in HTS Code 7602; however, it is impossible 
to determine its prior manufacturing heritage. Consequently, we assume that scrap 
makes no contribution to taxed sources of emissions from the manufacturer’s supply 
chain. 

Unwrought aluminum is then further processed into products such as sheet, plate, foil, 
extrusions, wire, rod, and bar, which are wrought products. Production of wrought 
products is covered by NAICS Code 331315 (aluminum sheet, plate, and flat) and 
331318 (other aluminum rolled, drawn, and extruded). Wrought products are included 
in HTS Codes 7604, 7605, 7606, 7607, and 7608. 

The processes to make primary aluminum generate taxed sources of GHG process 
emissions from the release of PFCs from anode effect. These sources contribute to 
estimates of GGIs in the following analysis. 

The processes to make wrought aluminum from unwrought aluminum require much 
less energy than those to make unwrought primary and secondary aluminum. The 
additional CO2e emissions generated in converting unwrought aluminum to wrought 
aluminum are essentially negligible compared to those generated by manufacturing 
the unwrought substrate product and are therefore disregarded in this analysis. 
However, the GGI of unwrought primary and/or secondary aluminum used to make 
such products will contribute to determinations of export rebates and import charges 
for wrought aluminum products manufactured under NAICS Codes 331315 and 331318 
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and their associated HTS codes. This will require the wrought aluminum exporter to 
the United States to provide the Regulator with the name of the country in which the 
contained unwrought primary and/or secondary aluminum was produced, the ratio of 
primary and secondary aluminum in such products, and their GGIs. The manufacturers 
of wrought aluminum products can determine from their suppliers of unwrought 
primary or secondary aluminum the GGIs for such raw material. 

Estimates of the GGIs for production of alumina and aluminum in groups of foreign 
countries can be made based on data already collected from world producers of 
alumina and primary aluminum and published annually by the International Aluminium 
Institute.7 The institute also publishes guidance that specifies the principles, 
requirements, and guidelines for quantifying and communicating GHG emissions from 
primary aluminum production processes. This guidance enables aluminum producers 
to assess and communicate the full or partial carbon footprints of their products by 
following a simplified approach, as compared to ISO standards.8  

Initially, the Regulator should estimate the GGIs of primary and secondary aluminum 
for the eight country groups of exporters to the United States. By the second or third 
year after initial creation of the import charges, importers to the United States should 
be required to provide the Regulator with company-specific, verifiable data for their 
production in all national facilities of the imported aluminum, allowing for the 
imposition of a more accurate import charge. 

 
7 See: https://international-aluminium.org/statistics/alumina-production/ and 
https://international-aluminium.org/statistics/primary-aluminium-production/ 
8 See: World Aluminium. 2018. “Aluminum Carbon Footprint Technical Support 
Document: v1.0 FINAL.” https://www.international-aluminium.org/wp-
content/uploads/2021/03/Aluminium-Carbon-Footprint-Technical-Support-
Document.pdf  

https://international-aluminium.org/statistics/alumina-production/
https://international-aluminium.org/statistics/primary-aluminium-production/
https://www.international-aluminium.org/wp-content/uploads/2021/03/Aluminium-Carbon-Footprint-Technical-Support-Document.pdf
https://www.international-aluminium.org/wp-content/uploads/2021/03/Aluminium-Carbon-Footprint-Technical-Support-Document.pdf
https://www.international-aluminium.org/wp-content/uploads/2021/03/Aluminium-Carbon-Footprint-Technical-Support-Document.pdf
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3. Alumina  

Determination of the GGI for alumina is made below by using 2019 data from the 
country group of North America (which includes the United States and Canada) from 
the International Aluminium Institute.9 The data include the number of tonnes of 
alumina for which data is reported and the energy used, expressed in terajoules (TJ), 
from coal, oil, gas, electricity, and other sources used to manufacture the alumina. For 
North America, 1.392 million tonnes of metallurgical alumina are reported with the 
following sources of energy: one terajoule of fuel oil (which is small enough that it is 
neglected in this subsequent analysis), 5,710 terajoules [TJ] from natural gas, and 
3,115 TJ consumed to produce electricity. 

The contributions to the GGI of alumina are as follows:10 

• From natural gas for electricity: (3,115 TJ/1.392 million tonnes alumina) (277.78 
MWh/TJ) (0.42 tonnes CO2e/MWh) = 0.261 tonnes CO2e/tonne alumina; (From 
coal = 0.621 tonnes CO2 e/tonne alumna) 

• From natural gas for thermal energy: (5,710 TJ/1.392 million tonnes alumina) 
(0.9478 Btu/1,000 joule) (0.0532 tonnes CO2e/MBtu gas) = 0.207 tonnes 
CO2e/tonne alumina;  

• Thus, the contribution to the GGI for alumina from electricity and thermal 
energy derived from natural gas is (0.261 + 0.207) tonnes CO2e/tonne alumina 
= 0.468 tonnes CO2e/tonne alumina. (From Coal = 0.621 + 0.207 = 0.828 
tonnes CO2  e/tonne alumina) 

Bauxite is the raw material for alumina. It is mined and then processed into alumina. 
Between two and three tonnes of bauxite are required per tonne of alumina, as well as 
5 kWh electricity and 0.0015 tonnes fuel oil per tonne of bauxite to mine the bauxite.11 
Here we use 2.6 tonnes of bauxite per tonne of alumina and the GGI value for distillate 
fuel oil as determined in the petroleum refinery products module. 

The contribution to the GGI of alumina per tonne of bauxite from the sources below is 
as follows: 

• From natural gas for electricity: (5 kWh/tonne of bauxite) (0.420 tonnes 
CO2e)/(1000 kWh) = 0.0021 tonnes CO2e/tonne bauxite; 

• From fuel oil = (0.0015 tonnes fuel oil/tonne bauxite) (3.66 tonnes CO2e/tonne 
distillate fuel oil) = 0.0055 tonnes CO2e/tonne bauxite; 

 
9 See: https://www.world-aluminium.org/statistics/.  
10 See:  https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-
consumption/ 
11 See: Aluminum for future Generations; Efficiency. https://bauxite.world-
aluminium.org/refining/energy-efficiency/) and Aluminum for Future Generations; 
Refining Process. Mining and Refining – Process (world-aluminium.org) 

https://www.world-aluminium.org/statistics/
https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-consumption/
https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-consumption/
https://bauxite.world-aluminium.org/refining/energy-efficiency/
https://bauxite.world-aluminium.org/refining/energy-efficiency/
https://bauxite.world-aluminium.org/refining/process/#:%7E:text=Two%20to%20three%20tonnes%20of%20bauxite%20are%20required,of%20raw%20materials%20and%20of%20the%20final%20product.?msclkid=fcf2f9d0b6d211ecacadedc7f9643e1c
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• Thus, the contribution to GGI from mining bauxite is (0.0021 + 0.0055) tonnes 
CO2e/tonne bauxite = 0.0076 tonnes CO2e/tonne of bauxite. 

The contribution to the GGI of alumina from mining bauxite is as follows: 

• (0.0076 tonnes CO2e/tonne bauxite) (2.6 tonnes bauxite/tonne alumina) = 
0.020 tonnes CO2e/tonne alumina. 

Given these contributions, the GGI for alumina with natural gas for electricity is as 
follows: 

 GGI = CO2e(TOT)/tonne alumina; 
  = (0.468 + 0.020) tonnes CO2e/tonne of alumina 
 GGI = 0.488 tonnes CO2e/tonne alumina. 

Since this GGI is less than the threshold to be eligible for a US export rebate (i.e., 0.50 
tonnes CO2e/tonne alumina), alumina manufactured in this way would not be entitled 
to an export rebate. Note that, if coal were used for the electricity, the GGI would be 
higher (0.848 tonnes CO2e/tonne alumina). Obviously, it will be important to obtain 
accurate data on the materials and processes used to produce to alumina to 
determine if it qualifies for an export rebate.  

3.1. Export Rebates 

Alumina exported from the United States would not be entitled to an export rebate 
unless coal was used for electricity to manufacture the alumina.  

3.2. Import Charges 

According to the International Aluminium Institute, in 2019, North America produced 
2.28 million tonnes of metallurgical alumina, which is used to make aluminum, and 
used (3.81 million tonnes aluminum) (1.93 tonnes alumina/tonne aluminum), which is 
7.35 million tonnes of alumina.12 Since North America manufactured only 2.28 million 
tonnes, 5.07 million tonnes of alumina were imported into North America. The United 
States imports alumina primarily from Brazil, Australia, Jamaica, and Canada (see 
footnote 2). Production data for these nations, except for Jamaica, are included in the 
various country groups of the International Aluminium Institute cited in footnote 12. 

The International Aluminium Institute provides information that indicates the types 
and amounts of energy used for alumina produced by various groups of countries. We 
can determine the GGI of the alumina produced in each such group using the factors 
and data provided in the table below (derived from International Aluminum Institute 

 
12 See: https://international-aluminium.org/statistics/alumina-production/, 
https://international-aluminium.org/statistics/primary-aluminium-production/; and 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131935/ 

https://international-aluminium.org/statistics/alumina-production/
https://international-aluminium.org/statistics/primary-aluminium-production/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131935/
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reports for 2019) to determine CO2e emissions from the refining fuel based on its 
energy content (given in TJ). To determine entries in the table, we assume that 
electricity required to make alumina was generated based equally on coal and natural 
gas. Under the Framework, an exporter to the United States can provide verifiable 
data for the thermal energy and electricity used to make produce alumina. The bottom 
row of the table provides the GGIs for the various areas based on adding the 
contributions to their GGIs from the use of coal, oil, natural gas and electricity, shown 
in the four rows immediately above the bottom row (see footnote 8).  

The entries in the table below for the contribution to GGI from use of coal, oil, natural 
gas, and electricity are determined as follows: 

• From coal for thermal energy: (TJ from coal/million tonnes alumina) (0.9478 
Btu/1,000 joules) (0.0935 tonnes CO2e/MBtu); 

• From oil for thermal energy: (TJ from oil/million tonnes alumina) (0.9478 
Btu/1,000 joules) (0.0733 tonnes CO2e/MBtu); 

• From natural gas for thermal energy: (TJ from gas/million tonnes alumina) 
(0.9478 Btu/1,000 joules) (0.0532 tonnes CO2e/MBtu); 

• From electricity based on natural gas: (TJ electricity from gas/million tonnes 
alumina) (277.78 MWh/TJ) (0.42 tonnes CO2e/1,000 kWh).  

Table 1. Contribution to GGI from use of coal, oil, natural gas, and electricity 

Factors contributing to the GGI 
for alumina 

Africa & Asia 
(excl. China) 

South 
America 

Oceana Europe China 

Alumina production 
(million tonnes/year) 

4.778 8.904 16.555 7.666 67.717 

Refining fuel: coal 
(TJ from coal) 

19,865 25,886 38,840 70 523,281 

Refining fuel: oil 
(TJ from oil) 

11,500 39,961 106 137 32,926 

Refining fuel: gas 
(TJ from gas) 

15,842 5,491 115,585 97.758 90,980 

Electricity 
(TJ from electricity) 

3,359 3,556 3,643 4,184 67,658 

Contribution from coal 
(tonnes CO2e/tonne alumina) 

0.368 0.258 0.208 0.0 0.680 

Contribution from oil 
(tonnes CO2e/tonne alumina) 

0.167 0.312 0.0 0.0 0.034 

Contribution from natural gas 
(tonnes CO2e/tonne alumina) 

0.167 0.031 0.352 0.642 0.068 
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Contribution from electricity 
(tonnes CO2e/tonne alumina) 

0.082 0.046 0,024 0.064 0.117 

GGI (alumina) 
(tonnes CO2e/tonne alumina) 

0.784 0.647 0.584 0.707 0.899 

Note: All figures are from 2019 (see footnote 8). 

An exporter to the United States can provide the data for the energy used to generate 
the electricity used to make alumina.  

Information in the table above does not include the contribution to GGI from the 
bauxite raw material. By adding that contribution (0.020 tonnes CO2e/tonne alumina) 
to the alumina made in each region, the GGIs for alumina are as follows. 

Table 2. GGI for alumina by region 

Region GGI 
 tonnes CO2e/tonne alumina 

North America (incl. Canada) 0.488 

China 0.919 

South America (incl. Brazil) 0.667 

Oceana (incl. Australia) 0.604 

Africa and Asia (excl. China) 0.804 

Europe 0.727 

 

To estimate the GGI of alumina produced in Jamaica we apply the global average 
energy use based on data from the International Aluminium Institute, i.e., 10.6 
GJ/tonne alumina.13 Assuming equal amounts of coal and natural gas are the source of 
energy, we determine GGI as follows,  

 GGI = (10.6 GJ/tonne alumina) (0.948 MBtu/GJ) (0.0733 tonnes CO2e/MBtu)  
   + 0.020 tonnes CO2e/tonne alumina 
  =  0.757 tonnes CO2e/tonne alumina.  

Until verifiable information is provided to the Regulator concerning the GGI of alumina 
imported from Jamaica, its GGI should be assumed to be 0.757 tonnes CO2e/tonne 
alumina based on coal and natural gas. For example, if natural gas was used as the 
energy source for alumina imported from Jamaica, its GGI would be (0.020 tonnes 

 
13 See: https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-
consumption/  

https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-consumption/
https://international-aluminium.org/statistics/metallurgical-alumina-refining-fuel-consumption/
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CO2e from bauxite/tonne alumina) + (0.535 tonnes CO2e/tonne alumina based on gas) 
= 0.555 tonnes CO2e/tonne alumina. 

The initial alumina import charges for countries within each of the above International 
Aluminium Institute groups and Jamaica if there were an upstream GHG tax of $20 
per tonne of CO2 would be as follows. 

 

 

Table 3.  Initial import charge by region 

Region Import Charge 
 $/tonne alumina 

Canada (since GGI is less than 0.50)  0.00 

China 18.38 

South America 13.34 

Oceana 12.08 

Africa and Asia (excl. China) 16.08 

Europe 14.54 

Jamaica 15.14 
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4. Unwrought Primary Aluminum  

Unwrought primary aluminum is made using two energy-intensive raw materials 
(alumina and the anodes), for which GGIs need to be determined, and a substantial 
amount of electricity, which can be made using power from renewable or fossil energy 
sources. Also, operations emit PFCs from anodes during smelting. Determinations of 
these contributions, other than alumina, to the GGI for such aluminum follow. The 
same data sources identified above are used to determine the GGI for unwrought 
primary aluminum. 

4.1. Alumina 

Making one tonne of aluminum requires 1.93 tonnes of alumina14 (see Table 14). Such 
alumina represents 2.275 million of the total 7.34 million tonnes required to 
manufacture the 3.81 million tonnes of aluminum made in North America. We assume 
the remaining 5.065 million tonnes of alumina come from South America (46 percent), 
Oceana (36 percent), and Jamaica (18 percent). As noted above, until verifiable 
information is provided to the Regulator concerning the GGI of alumina imported from 
Jamaica, its GGI should be assumed to be 0.757 tonnes CO2e/tonne alumina.  

Thus, the average contribution to GGI of unwrought aluminum from alumina used to 
make primary aluminum in North America would be the GGI for alumina manufactured 
in North America plus the GGI for imported alumina divided by the tonnes of 
unwrought aluminum produced which is (2.275/7.34) (0.488  tonnes CO2e/tonnes 
alumina) + [(5.065/7.34) [(0.46) (0.667) + (0.36) (0.604) + (0.18) (0.757)] tonnes 
CO2e/tonne alumina = [(0.310) (0.488) + (0.690) (0.306 + 0.217 + 0.136)] tonnes 
CO2e/tonne alumina =  (0.151 +  0.456) tonnes CO2e/tonne alumina = 0.606 tonnes 
CO2e/tonne alumina. So, the total contribution to GGI from alumina manufactured in 
and imported to North America would be (1.93 tonnes alumina/tonne aluminum) 
(0.606 tonnes CO2e/tonne aluminum) = 1.172 tonnes CO2e/tonne aluminum.  

4.2. Anode Manufacture 

The anode is made from coke and related raw materials, processed by equipment 
using electricity and fuels, and used in manufacturing aluminum as shown in the 
following data (see Table 9).   

 

 
14 See Tables 9 and 14 in “The Environmental Footprint of Semi-Finished Aluminum 
Products in North America” from the Aluminum Association (December 2013); 
https://legacy-
assets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf.  

https://legacy-assets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf
https://legacy-assets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf
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Table 4. Anode manufacturing emissions 

Input   kg/tonne 
anode 

tonnes CO2e/ 
tonne anode 

 

Thermal Energy    

3,585 MJ/tonne anode  0.181 if based on natural gas 

  0.317 if based on coal 

Raw Materials    

Petroleum coke 667   

Hard coal pitch 148   

Recycled anode butts 214   

Total carbon from raw material   1.029 tonnes carbon/tonne anode  

  3.77 tonnes CO2e/tonne anode 

Electricity    

CO2e from electricity 124.2 kWh  0.052 tonnes CO2e/tonne anode if based on natural gas 

  0.124 tonnes CO2e/tonne anode if based on coal 

Total  4.00 tonnes CO2e/tonne anode if based on natural gas 

  4.21 tonnes CO2e/tonne anode if based on coal 
 

Thus, the average contribution to the CO2e(TOT) from the anode = 4.00 or 4.21 
tonnes CO2e/tonne anode, depending whether based on natural gas or coal for energy 
and electricity 

Manufacturing one tonne of aluminum requires 0.43 tonnes of anode (see footnote 
14). Since most of the emissions from the anode’s use are derived from its carbon 
content and not from the emissions from its preparation, one can assume that the 
average of the GGIs for anodes based on natural gas and on coal (which is 4.11 tonne 
CO2e/tonne anode) can be used. Also, since most of the emissions from the anode’s 
use are derived from its carbon content and not from the emissions from its 
preparation, one can assume that the GGI for anodes used in all manufacturing 
countries will be about the same—4.11 tonnes CO2e/tonne anode—and that 0.43 
tonnes of anode are needed per tonne of aluminum. Thus, 1.77 tonnes CO2e/tonne 
aluminum derived from the anode are used in a tonne of aluminum. 
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4.3. Aluminum Manufacture  

According to the International Aluminium Institute, the North American primary 
aluminum produced in 2019 was 3.81 million tonnes, which was based primarily on 
hydroelectricity, natural gas, and coal. However, the primary aluminum produced for 
which energy consumption data is provided by the Institute was lower, i.e., 3.54 million 
tonnes. (After final formatting of this module, the cited source is now reporting 
different data for these two items, as the organization had the retained right to do. 
Since the purpose of all modules is to demonstrate an approach to determining a GGI, 
this GGI is not being recalculated with the recently updated information). Electricity 
used to manufacture primary aluminum came from coal (7.46 million GWh) and natural 
gas (0.677 million GWh). Thus, the  contribution to the GGI  from coal was (7.5 million 
GWh) (million kWh/GWh) (1 tonne CO2e/million kWh) = 7.50 million tonnes CO2e. 
Similarly, the contribution to the GGI from natural gas was (0.677 million GWh) (million 
kWh/GWh) (0.42 tonnes CO2e/million kWh) =  0.28 million tonnes CO2e. So, the 
average CO2e emissions per tonne of aluminum from combustion of coal and natural 
gas is (7.50 + 0.28) tonnes CO2e/3.54 million tonnes aluminum = 2.20 tonnes 
CO2e/tonne aluminum. 

The contribution to the average GGI for smelting aluminum (excluding raw materials) 
for North America is 2.20 tonnes CO2e/tonne aluminum. One needs to recognize that 
manufacturers of aluminum who use hydroelectric or renewable power will have a low 
GGI, while manufacturers who use coal, oil, or natural gas for such energy will have a 
GGI much larger than 2.20 tonnes CO2e/tonne aluminum. Thus, the contributions to 
aluminum’s GGI are as follows (see footnote 6). 

Table 5. Contributions to aluminum GGI 

Contributions to Aluminum GGI tonnes CO2e/tonne aluminum 
From anode 1.77  

From anode effect PFCs15 0.16  

From alumina 1.17 

From electrolysis 2.20  

GGI primary aluminum  5.30 tonnes CO2e/tonne aluminum  

 

4.4. Export Rebates 

For primary unwrought aluminum with GGI = 5.30 tonnes CO2e/tonne aluminum (the 
North American average), a $20/tonne tax on CO2 would result in a rebate of $106.00 
per tonne aluminum. However, note that the contribution to GGI from electrolysis 

 
15 See: “Perfluorocarbon (PFC) Emissions”; https://international-
aluminium.org/statistics/perfluorocarbon-pfc-emissions/.  

https://international-aluminium.org/statistics/perfluorocarbon-pfc-emissions/
https://international-aluminium.org/statistics/perfluorocarbon-pfc-emissions/
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depends sensitively on the actual fuel mix used by the manufacturer. Also, recall that 
in the Framework we recommend that export rebates should be based on the average 
GGI of the entire domestic production of the firm producing the exported product.  

4.5. Import Charges 

The United States imported aluminum in 2020 primarily from Canada (36.4 percent); 
China (13.3 percent); Mexico (6.6 percent); the United Arab Emirates (4.7 percent); 
Germany (3.3 percent); and Bahrain (1.9 percent)16 (which are all included in the 
various country groups of the International Aluminium Institute). The use of alumina 
by the Institute’s country groups is, in many cases, greater than their alumina 
production. The two major alumina exporting groups are South America and Oceana. 
Since about two-thirds of the exports are from Oceana, a weighted average of the 
alumina GGI for Oceana and South America should be used for the alumina imported 
into other areas: 2/3 of 0.604 + 1/3 of 0.667= 0.625 tonnes CO2e/tonne alumina. To 
determine the GGI for primary aluminum imports, one needs to add the group’s GGI for 
alumina and the same assumed anode and PFC charge of 1.77 tonnes CO2e/tonne 
aluminum + 0.16 tonnes CO2e/tonne aluminum for all groups except China. In the case 
of China, the anode PFC effects are not 0.16 but 0.80 tonnes CO2e/tonne aluminum.  

The first column below is the result of dividing the reported Aluminum production by 
the reported sources of energy for electricity from the Industrial Aluminium Institute 
data and converting to CO2e /tonne aluminum. The fourth column below is the result 
of using the International Aluminium Industry data regarding reported production of 
alumina and energy for metallurgical alumina production for the subject region and 
adding the tonnes CO2e for the region’s alumina imported from Oceana and South 
America required to produce the aluminum for the subject region (see footnotes 6 and 
8).   

The GGIs for the various groups are as follows in the fifth column. 

Table 6. GGI by Region 

Region GGI 
 tonnes CO2e/tonne aluminum 

North America (incl. Canada)  2.20 + 1.77 + 0.16 + 1.17 =   5.30 

China 11.90 + 1.77 + 0.80 + 1.77 = 16.24 

South America (incl. Brazil)   1.30 + 1.77 + 0.16 + 1.25 =   4.48  

Oceana (incl. Australia) 9.66 + 1.77 + 0.16 + 1.17 = 12.76 

Africa  7.11 + 1.77 + 0.16 + 1.28 = 10.32 

Asia (excl. China) 14.90 + 1.77 + 0.16 + 1.28 = 18.11 

 
16 See: US Aluminum Imports by Supplying Country 2020 (worldstopexports.com). 

 

https://www.worldstopexports.com/us-aluminum-imports-by-supplying-country/
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Gulf Coop. Council 6.33 + 1.77 + 0.16 + 1.28 =   9.54 

Europe  0.97 + 1.77 + 0.16 + 1.31 =   4.21 

 

The initial import charges for countries within each of the above International 
Aluminium Institute groups, if there were an upstream GHG tax of $20 per tonne of 
CO2 would be as follows. 

Table 7.  Initial import charges under upstream GHG tax of$20 per 
tonne of CO2 

Region GGI Import Charge 
 tonnes CO2e/tonne aluminum $/tonne aluminum 

Canada 5.30 106.00 

China 16.24 324.80 

South America 4.48 89.60 

Oceana 12.76 255.20 

Africa 10.32 206.40 

Asia (excl. China) 18.11 362.20 

Gulf Coop. Council 9.54 190.80 

Europe 4.21 84.20 

 

The import charges for a specific imported product from a specific country would be 
subject to change based on the importer providing the Regulator with verifiable 
information for the GGI, country of manufacture, and energy source for smelting 
electricity for their primary unwrought aluminum product. 
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5. Unwrought Secondary Aluminum  

Unwrought secondary aluminum is covered by NAICS Code 331314. Unwrought 
secondary aluminum has essentially no raw materials other than scrap aluminum and 
sometimes primary aluminum as well. Thus, the only component of its GGI is from the 
energy used to smelt the scrap and potentially some primary aluminum. However, 
since reports of amounts of primary aluminum used in secondary aluminum have not 
been obtained, estimates of rebates and import charges for secondary aluminum 
assume that no primary aluminum was used in making the secondary aluminum. If 
even a small percent of primary aluminum is used with scrap aluminum to make 
secondary aluminum, this will have a significant impact on the GGI. 

For this analysis, we omit the contribution to CO2e(TOT) from purchased argon, 
chlorine, quicklime, nitrogen, oxygen, and caustic soda involved in making secondary 
aluminum. Assume all secondary aluminum is made in a remelting furnace—1,047 kg 
of aluminum scrap is needed to produce 1,000 kg of aluminum—and that unwrought 
secondary production is almost all natural-gas fired.17  

Total energy consumption to remelt scrap into secondary aluminum is 110.3 kWh of 
electricity and 4,789 MJ of thermal energy from natural gas per tonne of secondary 
aluminum.  

Contributions to CO2e(TOT) are as follows: 

• Electricity: (110.3 kWh/tonne aluminum) (0.42 tonnes CO2e/1,000 kWh) = 
0.046 tonnes CO2e/tonne aluminum, if natural gas is used for electricity; 

• Thermal energy: (4,789 MJ) (1 MBtu/1,055 MJ) (0.0532 tonnes CO2e/MBtu gas) 
= 0.241 tonnes CO2e/tonne aluminum, if natural gas used for remelting; 

• GGI for unwrought secondary aluminum, excluding energy consumption and 
GHG emissions related to scrap raw material: (0.046 + 0.241) tonnes 
CO2e/tonne aluminum = 0.287 tonnes CO2e/tonne aluminum, if natural gas is 
used for electricity and remelting; 

• GGI for unwrought secondary aluminum, excluding energy consumption and 
GHG emissions related to scrap raw material: (0.11 + 0.241) tonnes 
CO2e/tonne aluminum = 0.351 tonnes CO2e/tonne aluminum if coal is used for 
electricity and gas for remelting. 

 
17 The sources of data for secondary aluminum are the following: Dai, Q. et al. 2015. 
Updated Life-Cycle Analysis of Aluminum Production and Semi-Fabrication for the 
GREET Model. Argonne National Laboratory. https://greet.es.anl.gov/publication-
2015-al-update; and The Aluminum Association. 2013. The Environmental Footprint 
of Semi-Finished Aluminum Products in North America: A Life-Cycle Assessment 
Report. https://legacy-
ssets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf.  

https://greet.es.anl.gov/publication-2015-al-update
https://greet.es.anl.gov/publication-2015-al-update
https://legacy-ssets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf
https://legacy-ssets.eenews.net/open_files/assets/2014/01/11/document_cw_01.pdf
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Based on the proposed threshold that a minimum GGI of 0.50 tonnes CO2e/tonne 
product is required for there to be export rebates and import charges, these estimated 
GGIs for secondary aluminum would be insufficient for it to receive a rebate or for 
imports to be assessed a charge based on its GGI. However, if some primary aluminum 
was used as raw material along with scrap, that might cause the GGI for such 
secondary aluminum to exceed the threshold of 0.50 tonnes CO2e/tonne aluminum 
required to receive rebates or to be assessed import charges. 
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6. Wrought Primary or Secondary 
Aluminum 

NAICS Codes 331315 and 331318 cover wrought aluminum products. The energy to 
convert unwrought to wrought aluminum products is so small that it can be 
disregarded for the purposes of establishing the GGI and export rebates or import 
charges for wrought products in the foregoing sectors. Thus, since wrought primary or 
secondary aluminum’s energy consumption is based totally on the amount of 
unwrought primary or secondary aluminum contained in the wrought aluminum, an 
estimate of the export rebate for that aluminum would be as follows. 

6.1. Export Rebates 

If the wrought aluminum product were based 100 percent on primary aluminum, a tax 
of $20 per tonne of CO2 would result in a rebate of $50.00 per tonne of unwrought 
primary aluminum based on hydroelectric power; and $106.00 per tonne based on the 
North American average GGI (5.30 tonnes CO2e/tonne aluminum). If power is based on 
coal, and assuming 15,500 kWh (per World Aluminum statistics for North America) are 
required to smelt one tonne of aluminum, this results in a GGI of 18.00 tonnes 
CO2e/tonne wrought aluminum and a rebate of $360.00 per tonne of unwrought 
primary aluminum.  

If the wrought aluminum product were based 100 percent on secondary aluminum 
with no primary aluminum content, there would be no export rebate or import charge 
unless its GGI were 0.50 tonnes CO2e/tonne aluminum or higher.  

Wrought products based on mixes of unwrought primary and secondary aluminum 
would fall in between the values above based on their relative contributions and power 
mix. If the secondary aluminum was based in part on primary aluminum, an export 
rebate would be increased based on the percentage of primary (and its GGI) in the 
secondary.  
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7. Imports and Import Charges: 
Alumina and Wrought and Unwrought 
Primary or Secondary Aluminum 

The top exporters to the United States are Canada, China, Russia, the United Arab 
Emirates, and Mexico. The International Aluminium Institute collects and publishes 
information by region for alumina and primary aluminum production (see footnote 7). 
The data include smelting power consumption by source in GWh; smelting energy 
intensity in kWh per tonne of aluminum; and thermal energy in MJ per tonne and fuel 
used per tonne of alumina. Below we provide the data for Africa, China, Asia 
(excluding China), the Gulf Cooperation Council, North America, South America, 
Europe, and the Oceana region. The share of global primary aluminum produced, 
primary aluminum smelting energy per tonne, and average GGI in 2019 for each 
regional group and main countries (see Section D above) in each region were as 
follows. 

Table 8. Share of primary aluminum products, smelting energy, and GGI 
by region 

Region Primary Aluminum 
Products (million 
tonnes) 

Smelting Energy 
(1,000 
kWh/tonne) 

GGI (tonnes 
CO2e/tonne primary 
aluminum) 

Africa 1.6 14.5 10.32 

Asia (excl. 
China)  

2.6 14.9 18.11 

China 35.8 13.5 16.24 

Gulf Coop. 
Council  

5.6 15.1 9.54 

North 
America 

3.5 15.5 5.30 

South 
America 

1.1 15.5 4.4s8 

Europe 7.5 15.5 4.21 

Oceana 1.9 14.5 12.76 

TOTAL  59.6   

 



Resources for the Future   21 

7.1. Canada 

Based on Canadian publications, we assume that 100 percent of Canadian production 
of primary aluminum is based on hydroelectricity.18 Thus, the only steps in the process 
to make aluminum in Canada that release CO2e emissions are those to make the 
anodes and alumina. Assuming that Canada has the same GGI for anode manufacture 
as the United States or imports them from countries with such GGIs, the GGI for 
anodes is 4.14 tonnes CO2e/tonne anode and 0.43 tonnes of anodes are required per 
tonne of aluminum (i.e., 1.77 tonnes CO2e/tonne aluminum). 

As indicated above, the North American average GGI for unwrought primary aluminum 
is 5.30 tonnes CO2e/tonne aluminum. However, this GGI reflects the use of 
hydroelectric power and other renewable energy as well as gas and coal. Thus, as 
determined earlier, some producers such as those using hydroelectricity will have 
lower GGIs, whereas those using coal or gas will have higher GGIs. 

Since no published data apparently exist for the GHG emissions from the manufacture 
of secondary aluminum from various countries (other than the United States), the 
following will be used until the exporter/importer provides necessary data to the 
Regulator. The data developed for the United States will be used with the assumption 
that the raw material is 100 percent scrap, with natural gas used in the melting 
furnaces and for the electricity used. Thus, the GGI for secondary aluminum would be 
0.287 tonnes CO2e/tonne secondary aluminum. If coal were used for the electricity, the 
GGI would be 0.35 tonnes CO2e/tonne secondary aluminum. 

7.1.1. Import Charges  

The import charge for products included within NAICS Codes 331315 and 331318 will 
be determined as follows. The product will be assumed to be totally manufactured 
from primary unwrought aluminum or secondary unwrought aluminum or a 
combination of each. The exporter/importer shall provide the Regulator with the 
percentage share of primary or secondary aluminum used in the subject imports, the 
percentage share (if any) of primary used to make the secondary aluminum in the 
imported products, and the countries in which such primary and secondary aluminum 
were manufactured. The Regulator should initially use the GGI for the primary wrought 
and unwrought aluminum of 5.30 tonnes CO2e/tonne aluminum and 0.287 tonnes 
CO2e/tonne aluminum for the wrought and unwrought secondary aluminum. 

Thus, if there is an upstream GHG tax in the United States of $20 per tonne of CO2, 
the import charge for primary wrought and unwrought aluminum imported from and 
manufactured in Canada—until the company-specific data is provided to the 
Regulator—as calculated above would be $106.00 per tonne. There would be no 
import charge for unwrought secondary aluminum because its GGI is less than the 
threshold of 0.50 tonnes CO2e/tonne aluminum. Since the estimated GGI for alumina 

 
18 See: https://www.thecanadianencyclopedia.ca/en/article/aluminum.  

https://www.thecanadianencyclopedia.ca/en/article/aluminum
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made in Canada is 0.468 tonnes CO2e/tonne alumina, it would incur no  import charge 
because its GGI is less than the threshold. For wrought secondary aluminum products 
included in NAICS Codes 331315 and 331318, the import charge for a GHG tax of $20 
per tonne CO2 would vary depending on the product’s GGI. Products derived primarily 
from secondary aluminum with low GGI values would likely have no import charge, 
while the charge would be $106.00 per tonne for primary aluminum with a North 
American average GGI of 5.30 tonne CO2e per tonne. The import charge would vary 
depending on the portions of primary and secondary aluminum used in manufacturing 
the products and the source country for portions of the primary and secondary 
aluminum. 

7.2. China 

One can assume that Chinese production of primary aluminum is based significantly 
on coal and about 10 percent hydroelectricity (see footnote 6). As indicated above, the 
Chinese average GGI for unwrought primary aluminum is 16.24 tonnes CO2e/tonne 
aluminum. The GGI for secondary aluminum (until the exporter/importer provides 
necessary data to the Regulator) would be 0.35 tonnes CO2e/tonne secondary 
aluminum based on the assumption that the electricity was based on coal. 

The import charge for products included within NAICS Codes 331315 and 331318 will 
be determined as follows. The product will be assumed to be totally manufactured 
from primary unwrought aluminum or secondary unwrought aluminum or a 
combination of each. The exporter/importer shall provide the Regulator with the 
percentage share of primary or secondary aluminum used in the subject imports, the 
countries in which it was manufactured, and their GGIs. The Regulator shall initially 
use the GGI for the primary aluminum of 16.24 tonnes CO2e/tonne aluminum and 0.35 
tonnes CO2e/tonne aluminum for the secondary aluminum. 

7.2.1. Import Charges 

If there is an upstream GHG tax in the United States of $20 per tonne of CO2, the 
import charge for primary wrought and unwrought aluminum imported from and 
manufactured in China—until the company-specific data is provided to the 
Regulator—as calculated above would be $324.80 per tonne or higher. There would be 
no import charge for unwrought secondary aluminum because its GGI is less than the 
threshold of 0.50. For wrought secondary aluminum products included in NAICS 
Codes 331315 and 331318, the import charge for a GHG tax of $20 per tonne CO2 would 
vary based on their GGI from $0 up to $324.80 per tonne, or higher, depending on the 
portions of primary and secondary aluminum used in manufacturing the products and 
the source country of such portions. 

7.3. Russia  

One can assume that Russian production of primary aluminum is based significantly 
on hydroelectricity. Russia is included in “Europe” in the data available from World 
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Aluminum—which has, as indicated above, a GGI for primary unwrought aluminum of 
4.20 tonnes CO2e/tonne aluminum (see footnote 6). For the same reasons as indicated 
for Canada, the following will be used for secondary aluminum until the 
exporter/importer provides the necessary data to the Regulator. Thus, the GGI for 
secondary aluminum would be 0.287 tonnes CO2e/tonne secondary aluminum. The 
import charge for products included within NAICS Codes 331315 and 331318 will be 
determined as follows. The product will be assumed to be totally manufactured from 
primary unwrought aluminum or secondary unwrought aluminum or a combination of 
each. The exporter/importer shall provide the Regulator with the percentage share of 
primary or secondary aluminum used in the subject imports, the countries in which 
they were manufactured, and their GGIs. The Regulator shall initially use the GGI for 
the primary aluminum of 4.20 tonnes CO2e/tonne aluminum and 0.287 tonnes 
CO2e/tonne aluminum for the secondary aluminum. 

7.3.1. Import Charges 

If there is an upstream GHG tax in the United States of $20 per tonne of CO2, the 
import charge for primary wrought and unwrought aluminum imported from and 
manufactured in Russia—until the company-specific data is provided to the 
Regulator—as calculated above would be $84.00 per tonne. There would be no import 
charge for unwrought secondary aluminum because its GGI is less than 0.50. For 
wrought secondary aluminum products included in NAICS Codes 331315 and 331318, 
the import charge under a GHG tax of $20 per tonne of CO2 would vary based on their 
GGI—from $0 for products derived from secondary aluminum up to $84.00 per tonne 
(or higher), depending on the portions of primary and secondary aluminum used in 
manufacturing the products and the source country of such portions. 

7.4. United Arab Emirates (UAE) 

Based on data from the International Energy Agency (see footnote 6) one can assume 
that UAE production of primary aluminum is based on natural gas for its electricity. 
The UAE does not manufacture alumina. As indicated above, the Gulf Cooperation 
Council data resulted in a GGI of 9.54 tonnes CO2e/tonne aluminum.  

For the same reasons as indicated for Canada, the following will be used for secondary 
aluminum until the exporter/importer provides the necessary data to the Regulator. 
Thus, the GGI for secondary aluminum would be 0.287 tonnes CO2e/tonne secondary 
aluminum. 

7.4.1. Import Charges 

The import charge for products included within NAICS Codes 331315 and 331318 will 
be determined as follows. The product will be assumed to be totally manufactured 
from primary unwrought aluminum or secondary unwrought aluminum, or a 
combination of both. The exporter/importer shall provide the Regulator with the 
percentage share of primary or secondary aluminum used in the subject imports, the 
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countries in which they were manufactured, and their GGIs. The Regulator shall 
initially use the GGI for the primary aluminum of 9.54 tonnes CO2e/tonne aluminum 
and 0.287 tonnes CO2e/tonne aluminum for the secondary aluminum. 

Thus, if there is an upstream GHG tax in the United States of $20 per tonne of CO2, 
the import charge for primary wrought and unwrought aluminum imported from and 
manufactured in the UAE—until the company-specific data is provided to the 
Regulator—as calculated above would be $190.80 per tonne. There would be no 
import charge for unwrought secondary aluminum because its GGI is less than 0.50. 
For wrought secondary aluminum products included in NAICS Codes 331315 and 
331318, the import charge under a GHG tax of $20 per tonne of CO2 would vary based 
on their GGIs—from $0 for products derived from secondary aluminum up to $190.80 
per tonne (or higher), depending on the portions of primary and secondary aluminum 
used in manufacturing the products and the source country of such portions. 

7.5. Mexico 

Mexico has no primary aluminum or alumina production. However, Mexico produces a 
significant amount of unwrought secondary aluminum as well as wrought aluminum.  

For the same reasons as indicated for Canada, the following GGI will be used for 
unwrought secondary aluminum until the exporter/importer provides the necessary 
data to the Regulator: 0.287 tonnes CO2e/tonne secondary aluminum. 

The import charge for products included within NAICS Codes 331315 and 331318 will 
be determined as follows. The product will be assumed to be totally manufactured 
from primary unwrought aluminum or secondary unwrought aluminum, or a 
combination of both. The exporter/importer shall provide the Regulator with the 
percentage share of primary or secondary aluminum used in the subject products, the 
country that manufactured them, and their GGIs. The Regulator shall initially use the 
South America GGIs of 4.48 tonnes CO2e/tonne aluminum for primary aluminum and 
0.287 tonnes CO2e/tonne aluminum for the secondary aluminum based on natural gas. 

7.5.1. Import Charges  

If there is an upstream GHG tax in the United States of $20 per tonne of CO2, there 
would be no import charge for unwrought secondary aluminum because its GGI is less 
than 0.50 tonnes CO2e/tonne aluminum and the import charge for unwrought primary 
aluminum would depend on the country in which it was manufactured. For aluminum 
products included in NAICS Codes 331315 and 331318, the import charge under a GHG 
tax of $20 per tonne of CO2 would vary depending on the product’s GGI—from low 
numbers for products derived primarily from unwrought secondary aluminum to as 
much as $365.60 per tonne. The higher number occurs if the contained unwrought 
primary aluminum was manufactured in Asia (excluding China), depending on the fuel 
for electricity, the portions of primary and secondary aluminum in the product, and the 
countries where such portions were produced. 
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7.6. Other Countries 

The initial charges for imports of alumina, unwrought primary and secondary 
aluminum, and wrought primary and secondary aluminum (or mixtures thereof) for 
other countries shall be determined using the World Aluminum data for the region of 
the country being evaluated, as was done for China, Russia, Mexico, and the UAE.  
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