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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 NAICS Code 327310 and its Harmonized Tariff Schedule (HTS) counterpart 
consist of five products: cement clinker, white cement, other Portland cement, 
aluminous cement, and other hydraulic cements. During 2019, exports from the United 
States of this code’s products were $170 million and imports were $1.19 billion.1 The US 
total production in 2018 was about $8.54 billion for these products.2 The focus of this 
module will be on similar products: grey clinker and grey and white cementitious 
products.3 Under the Framework we’ve proposed, 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. 4  

In this module, 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 cement products. As described in the Framework report, the GGI provides 
the basis to determine border tax adjustments (i.e., BTAs: export rebates and import 
charges). When the GGI is multiplied by the GHG tax, the result is the relevant export 
rebate and import charge. A minimum GGI of 0.50 tonnes CO2e/tonne product is 
required for an export rebate or the imposition of an import charge. We refer to such 
covered products as GHG-intensive products. 

Cement manufacturing is GHG-intensive, reflecting the energy-intensive nature of the 
manufacturing process and the natural release of CO2 from feedstocks during 
calcination. The major contributors to the GGIs of these products are the CO2 
emissions from the calcined limestone or clinkers that become cement, the GGIs of 
fuels used to heat the limestone and clinker in the kilns, and the GGIs of fuels used to 
produce purchased electricity. Fuels used to quarry limestone are not considered in 
this analysis because of uncertainty about amounts. For cement produced in the 
United States, the GGIs range from 0.654 tonnes CO2e/tonne cement to 0.83 tonnes 
CO2e/tonne cement, depending on multiple factors—including the kiln type, the types 

 
1 See: https://usatrade.census.gov/data/Perspective60/View/dispview.aspx  
2See:https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA2017.AM1831B
ASIC01 for the AM1831BASIC01 Annual Survey of Manufactures: Summary Statistics for 
Industry Groups and Industries in the US: 2018–2020.  
3 These products are included in the Global Cement and Concrete Association’s (GCCA’s) 
“Getting the Numbers Right” database: https://gccassociation.org/sustainability-
innovation/gnr-gcca-in-numbers/.  
4 See: 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://usatrade.census.gov/data/Perspective60/View/dispview.aspx
https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA2017.AM1831BASIC01
https://data.census.gov/cedsci/table?q=AM1831BASIC&tid=ASMAREA2017.AM1831BASIC01
https://gccassociation.org/sustainability-innovation/gnr-gcca-in-numbers/
https://gccassociation.org/sustainability-innovation/gnr-gcca-in-numbers/
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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of fuel used as the source of energy for the kiln and electricity, the types and sources 
of feedstock, and the proportion of clinker in the finished cement product. 

There are two major steps involved in determining GGI values for these products. The 
first is to evaluate the total input of taxed sources of GHG emissions—CO2e(TOT). 
The second is to allocate this total to the entire slate of covered products created by 
the manufacturer. For this sector we describe processes that each make a single 
covered product “P.”  

As described above, determination of GGI for cement products is based on allocating 
the total taxed sources of CO2e emissions required to produce the cement to the 
entire slate of products based on their weight: 

 CO2e(TOT) = total taxed sources of GHG emissions (tonnes CO2e); 
 M(CP) = total mass of cement products (tonnes of cement); 
 GGI = CO2e(TOT)/M(CP) (tonnes CO2e/tonne cement). 

During the cement manufacturing process, limestone (CaCO3) is combined with other 
raw materials—containing iron, aluminum, silica, and other ingredients—and then 
heated in a rotating kiln to up to 2,500 degrees F. During this pyroprocessing phase, 
the CO2 from the limestone is driven off and the CaO and other raw materials 
chemically combine to create clinker, the primary ingredient in cement. Clinker is then 
ground and combined with gypsum and other ingredients in varying amounts to make 
cement, an integral component of concrete. Under the Framework, the GHG tax paid 
by the manufacturer would apply to CO2 emissions from the disintegration of 
limestone in the manufacture of clinker.  

The major contributors to the GGIs for cement products are the following: 

• GHG process emissions—the CO2 emissions from the calcination of limestone 
during the manufacturing process; 

• fuel emissions—the GGIs of fuels used for thermal energy in the kiln (which 
range from coal, petroleum coke, and natural gas to waste tires, biomass, and 
nonhazardous secondary materials); and  

• power emissions—the GGIs from energy sources for electricity used to 
produce these products.  

This module provides a means for the Regulator to estimate, based on public 
information, initial export rebates for US exporters and import charges for imports to 
the United States of GHG-intensive products assuming an upstream GHG tax that 
provides for such rebates and import charges. This information would be useful to the 
Regulator in evaluating the information provided by exporters to indicate their 
requested export rebate, and for importers subject to the import adjustment. Since 
cement is imported from many countries, we estimate import charges for Canada and 
the European Union, and then we provide a procedure to estimate such charges for 
the remaining countries exporting to the United States. 
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The major participants of the US cement industry are already obligated annually to 
determine and report to the US Environmental Protection Agency (EPA) their facility 
GHG emissions if they are over 25,000 tonnes 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 the GHG-intensive products that they sell. Therefore, 
manufacturers have the information needed to determine the GGI values for GHG-
intensive products they create in specific facilities. For a given firm, an average GGI 
for each product will be evaluated based on production of each such product from all 
its domestic facilities as the basis to request a rebate.  

The estimates in this module are based on publicly available information. 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 that have a business of obtaining and marketing information about the GHG 
aspects of various corporate actions.  

Clinker and cement producers can ask their suppliers for the GGIs required to produce 
their electricity and any GHG-intensive raw materials. US firms will know the amount 
of taxed CO2 emitted from the calcining of raw materials that would be added to 
determine the GGI of cement. The overall usage of fuels to manufacture electricity in 
the relevant country should be used to determine the GHG emissions from electricity 
use associated with the production of the imported cement products unless more 
specific, verifiable information is provided to the Regulator.5  

In determining the initial charge for imports based on the estimated GGIs, the 
Regulator should assume that the thermal energy used in their manufacture was 
derived from coal—until such time as the exporter of the product provides verifiable 
information about its GGI and the use of other energy.  

An important note: We emphasize that the estimates in this module are meant only to 
provide indicative, representative values for the GGIs of cement products in the 
United States and some other countries. 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 specific facilities and the entire fleet within the exporting country. 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 chemicals or other raw materials that may have incurred the 
GHG tax directly or indirectly. Subject to the administrative costs to evaluate all such 

 
5 Such electricity information can be found in the International Energy Agency’s World Energy 
Balances 2020; https://www.iea.org/subscribe-to-data-services/world-energy-balances-
and-statistics.  

https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics
https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics
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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. 
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2. Background 

As noted above, the US HTS has five products (with 10-digit HTS numbers) listed 
under NAICS Code 327310 for cement. Three—clinker, white cement, and other 
Portland cement—are the substantial majority of imports and exports, and data are 
available to estimate GGIs for clinker and the combined white and other cement. The 
others (aluminous cement and other hydraulic cement) can be ignored in the 
preparation of initial import duties.  

To give the Regulator the basis for determining the GGI and an export rebate, firms 
that measure the amount of CO2 emissions from the production of their cement 
products will be required to provide information about that; the amount of electricity 
used (and its energy source) to manufacture the cement; the amount of cement 
produced; the amount of clinker produced and its percentage of CaO (and its energy 
source[s]); the fuel type and quantities used; the weight of the cement products from 
their various facilities; and their calculation of the GGIs for their cement. If raw 
materials with a GGI are used to make the cement products, the manufacturer can 
obtain that information from suppliers and provide it to the Regulator. 

Firms that currently do not measure the amounts of CO2 emissions from their cement 
production—or the tonnes of clinker, or the percentage of CaO in clinker, or do not 
have the necessary information regarding their electricity usage—can seek rebates by 
using the following proposed GGIs, provided that they present to the Regulator the 
types of energy (and their ratio used in the kiln), their electricity usage and its energy 
sources, and their cement and clinker production as well as the percentage of CaO in 
the clinker. Beginning in the second year, such producers must measure and provide 
to the Regulator fleet-wide CO2 emissions data from production in order to obtain a 
rebate.  

According to the US Geological Survey (USGS), the largest exporters of hydraulic 
cement and clinker to the United States in 2020 were Turkey (5.1 million tonnes); 
Canada (5.0 million tonnes); Greece (1.7 million tonnes); and Mexico (1.7 million 
tonnes)—for a total of 13.5 tonnes, compared to total US imports of 17.2 million 
tonnes.6 

 
6 See: USGS. 2021. “Mineral Industry Surveys: Cement in December 2020.” https://d9-
wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/mis-
202012-cemen.pdf 
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3. Cement 

Determining the GGIs for individual clinker and cement products is challenging. All 
cement products are based on clinker derived from cement kilns. However, there is 
variability in the various classes of cement, including: the amount of clinker, the 
efficiency of the kilns, the types of fuel used to operate the pyroprocessing kilns or to 
produce electricity used to operate the kiln and associated limestone, clinker 
processing equipment and emissions control equipment, and the clinker’s CaO 
content.  

According to the International Energy Agency,7 the global clinker to cement ratio in 
2020 was 0.72 although China’s ratio was 0.57 during 2014 to 2018, depending on 
where in the cement and concrete value chain supplemental materials are added to 
make concrete. For the limited scope of this border adjustment analysis, GGIs for 
clinker and cement can be assumed to exclude consideration of contributions to GGI 
from quarrying the limestone or other raw materials, as well as the transportation of 
materials to and from the cement kilns, because the amounts of these possible 
contributions to the GGIs are small—and because of the enormous administrative 
challenge of determining such contributions and being able to verify such 
determinations. As stated above, the GGI is based on the sum of the process 
emissions from limestone calcination, the GGI of fuels used for thermal energy to heat 
limestone to critical temperatures, and the GGI of electricity to power the various 
machinery (e.g., grinding used to make cement)—averaged across all facilities in a 
company’s fleet within the country of origin, as well as the key inputs to GGIs for 
clinker and Portland cement. 

Absent such company-specific data, the Global Cement and Concrete Association’s 
(GCCA) Getting the Numbers Right (GNR) Project provides high-level production, CO2 
emissions, and energy-related data for the production of clinker and cement in 
multiple countries and regions of the world.8 Those data are used here to estimate the 
GGI for cement for the United States, Canada, and the 28 countries of the European 
Union (before the United Kingdom withdrew). Unfortunately, the GNR Project is 
not able to obtain data regarding about 75 percent of the 2018 global production of 
cement. However, Datis Export Group does collect and publish such data. Although 
this module will use the GNR Project data to estimate GGIs for the United States, 
Canada, and the European Union, there is insufficient data from the GNR Project to 
rely on estimates for other major producers since the world un-reported coverage is 
about 75  percent. 

Following are estimates of the GGIs for US clinker and cement in 2018, as well as for 
Canada and the 28 EU countries (see footnote 8). We also suggest means of 
determining the related initial import charges for other countries. Assume that all 

 
7 https://www.iea.org/reports/cement. 
8 See: https://gccassociation.org/gnr/ for exporters to US. 

https://www.iea.org/reports/cement
https://gccassociation.org/gnr/
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clinker has a CaO content of 67 percent and produced CO2 is emitted during 
calcining.9 

 
9 See: https://civiltoday.com/civil-engineering-materials/cement/108-what-is-cement-
clinker-clinker-definition-composition-types-uses for estimate of clinker CaO content  

https://civiltoday.com/civil-engineering-materials/cement/108-what-is-cement-clinker-clinker-definition-composition-types-uses
https://civiltoday.com/civil-engineering-materials/cement/108-what-is-cement-clinker-clinker-definition-composition-types-uses


Greenhouse Gas Index for Products in 39 Industrial Sectors: Cement   8 

4.  US Clinker 

Assumptions: 1 tonne of limestone (CaCO3) converts to 0.56 tonnes CaO and 0.44 
tonnes CO2. Assume that the standard clinker in the United States has a CaO content 
of 67 percent. The rate of CO2 emissions per tonne of clinker emitted from the 
disintegration of the limestone would be (0.67 tonnes CaO/tonne clinker) (0.44 tonnes 
CO2/0.56 tonne CaO) = 0.526 tonnes CO2/tonne clinker. 

According to the GNR Project data, producing a tonne of cement in the United States 
in 2018 required 87.2 kWh and 3,820 MJ/tonne clinker of thermal energy, including 
drying of fuels. 

The foregoing information provides the basis to determine contributions to GGI 
depending on whether calcining energy and electricity are derived from coal or natural 
gas.  

4.1. Combustion Emissions  

• (3,820 MJ/tonne clinker) (0.948 MBtu/MJ from coal) (0.0935 tonnes 
CO2e/MBtu from coal) = 0.339 tonnes CO2e/tonne clinker for combustion 
emissions from coal  

• (3,820 MJ/tonne clinker) (0.948 MBtu/MJ from gas) (0.0532 tonnes 
CO2e/MBtu from natural gas) = 0.193 tonnes CO2e/tonne clinker for 
combustion emissions from natural gas 

4.2. Power Emissions 

• (87.2 kWh/tonne clinker) (1 tonne CO2e from coal/1,000 kWh) = 0.087 tonnes 
CO2e/tonne clinker for power based on coal 

• (87.2 kWh/tonne clinker) (0.42 tonnes CO2e from gas/1,000 kWh) = 0.037 
tonnes CO2e/tonne clinker for power based on gas 

4.3. Limestone Emissions 

• (0.67 tonnes CaO/tonne clinker) (44 tonnes CO2/56 tonnes CaO) = 0.526 
tonnes CO2/tonne clinker 

So, depending on whether electricity and calcining energy is based on coal or natural 
gas, the GGI is determined as follows: 
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Table 1. Contributions to GGI and total GGI  for US clinker 

 Coal Natural gas 
 (tonnes CO2e/tonne clinker) 

Combustion 0.339 0.193 

Power 0.087 0.037 

Limestone (calcination) 0.526 0.526 

GGI for US clinker  
(tonnes CO2e/tonne clinker) 

0.952 0.756 
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5. US White Cement and Other Cement 
(Grey and White Cement in GNR Project) 

In the United States, 1 tonne of limestone (CaCO3) converts to 0.56 tonnes CaO and 
0.44 tonnes CO2. According to the GNR Project data, the United States produced 71.3 
million tonnes of grey and white cement and 61.3 million tonnes of grey clinker—
resulting in the cement being based on 86.0 percent clinker in 2018. Assume that the 
standard clinker in the United States had a CaO content of 67 percent. CO2 emissions 
per tonne of cement derived from the disintegration of the limestone would be (0.86 
tonnes clinker/tonne cement) (0.67 tonne CaO/tonne clinker) (0.44 tonnes CO2/0.56 
tonnes CaO) = 0.453 tonnes CO2/tonne cement. 

According to the GNR Project data, producing a tonne of cement in the United States 
in 2018 required 133 kWh and 198,000,000 GJ of thermal energy—including drying of 
fuels for grey and white cement, of which 71.3 million tonnes were produced. Thus, this 
energy was (198 billion MJ/71.3 million tonnes cement) or 2,777 MJ/tonne cement.  

The foregoing information provides the basis to determine contributions to GGI depending 
on whether calcining energy and electricity are derived from coal or natural gas.  

5.1. Combustion Emissions 

• (2,777 MJ/tonne cement) (0.948 MBtu/MJ from coal) (0.0935 tonnes 
CO2e/MBtu from coal) = 0.246 tonnes CO2e/tonne cement for combustion 
emissions from coal  

• (2,777 MJ/tonne cement) (0.948 MBtu/MJ from gas) (0.0532 tonnes 
CO2e/MBtu from natural gas) = 0.140 tonnes CO2e/tonne cement for 
combustion emissions from natural gas 

5.2. Power Emissions 

• (133 kWh/tonne cement) (1 tonne CO2e from coal/1,000 kWh) = 0.133 tonnes 
CO2e/tonne cement for power based on coal 

• (133 kWh/tonne cement) (0.42 tonnes CO2e from gas/1,000 kWh) = 0.056 
tonnes CO2e/tonne cement for power based on gas 

5.3. Limestone Emissions 

According to the GNR Project data, the United States produced 71.3 million tonnes of 
grey and white cement and 61.3 million tonnes of grey clinker—resulting in the cement 
being based on 86.0 percent clinker in 2018, and thus GHG process emissions as 
follows: 
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• (0.67 tonnes CaO/tonne clinker) (0.86 tonnes clinker/tonne cement) (44 
tonnes CO2/56 tonnes CaO) = 0.453 tonnes CO2/tonne cement 

So, depending on whether electricity and calcining energy is based on coal or natural 
gas, GGI is determined as follows: 

Table 2. Contributions to GGI and total GGI  for US cement 

 Coal Natural gas 
 (tonnes CO2e/tonne cement) 

Combustion 0.246 0.140 

Power 0.133  0.056 

Limestone (calcination) 0.453 0.453 

GGI for US cement (tonnes CO2e/tonne 
cement) 

0.832 0.649 
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6. Export Rebates 

If there is an upstream GHG tax of $20 per tonne of CO2, using the estimates above for 
GGIs where electricity and calcining energy are sourced from coal, the export rebates 
per tonne of clinker or grey and white cement would be $19.04 and $16.64, 
respectively. Similarly, where the electricity and calcining energy are sourced from 
natural gas, export rebates per tonne of clinker would be $15.12, and for cement $12.98. 
Where a company’s manufacturing fleet utilizes other lower-carbon fuel types (e.g., 
biomass, refuse-derived fuels, or other nonhazardous secondary materials), the GGI 
would be lower.  



Resources for the Future   13 

7. Sample GGI Determinations, Export 
Rebates and Import Charges for the 
United States, Canada, and the EU-28 
Countries Based on GCCA GNR Data 

The table below includes information relevant to clinker and cement from which GGI 
values can be determined for the United States, Canada, and EU-28 countries. The 
first nine rows contain data from the GNR Project. The remaining rows contain 
contributions to GGI from combustion, power and calcination of limestone determined 
in the same fashion as for US rebates in the preceding section, and resulting values for 
GGI, export rebates and import charges depending on the source, coal or natural gas, 
of fossil energy.  

Table 3. Information for calculating GGI for US, Canada, and EU-28 countries 

 GNR 
data 

US Canada EU-
28 

Grey and white cement production (million tonnes) Y 71.3 13 165 

Grey clinker production (million tonnes) Y 61.3 11.2 129 

Clinker % Y 86 85.5 78.2 

Combustion: Thermal energy for clinker incl. drying fuel (MJ/tonne clinker) Y 3,820 3,730 3,740 

Combustion: Thermal energy for cement incl. drying fuel (MJ/tonne cement) Y 2,777 2,809 1,612 

Power: kWh used per tonne clinker Y 87.2 88.6 75.3 

Power: kWh used per tonne cement Y 133 139 117 

Limestone: tonnes CO2e/tonne clinker Y 0.526 0.526 0.526 

Limestone: tonnes CO2e/tonne cement Y 0.453 0.454 0.411 

Electricity based on gas (tonnes CO2e/tonne cement)  0.056 0.058 0.049 

Electricity based on coal (tonnes CO2e/tonne cement)  0.133 0.139 0.117 

Thermal energy based on gas (tonnes CO2e/tonne cement)  0.140 0.142 0.081 

Thermal energy based on coal (tonnes CO2e/tonne cement  0.246 0.249 0.143 

GGI based on gas (tonnes CO2e/tonne clinker)  0.756 0.726 0.739 

GGI based on coal (tonnes CO2e/tonne clinker)  0.952 0.914 0.938 

Clinker rebate/import charge per tonne if GHG tax is $20 and GGI is based on gas  $15.12 $14.52 $14.78 

Clinker rebate/import charge per tonne if GHG tax is $20 and GGI is based on coal  $19.04 $18.28 $18.76 

GGI based on gas (tonnes CO2e/tonne cement)  0.649 0.654 0.542 

GGI based on coal (tonnes CO2e/tonne cement)  0.832 0.842 0.672 

Cement rebate/import charge per tonne if GHG tax is $20 and GGI is based on gas  $12.98 $13.08 $10.84 

Cement rebate/import charge per tonne if GHG tax is $20 and GGI is based on coal  $16.64 $16.84 $13.44 
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8. Import Charges for Other Countries  

The GNR Project data from countries other than the United States, Canada, and the 
EU-28 countries are insufficient to warrant using them to make estimates of the initial 
charges for imports from each country. Thus, we propose that default initial charges 
for imports from all other countries should be based on the GGIs determined above for 
the United States based on coal for their energy and electricity.  

Exporters to the United States should have the right to provide verifiable information 
as to their GGIs and to obtain a modified import charge. In such cases, the importer 
shall provide the Regulator with the weight of limestone, the percent of clinker in the 
cement, the weight of and type of fuel, the weight and GGI of any other raw materials 
used for each tonne of clinker and cement produced in all their cement facilities in the 
exporting country, and the source of energy for and amount of electricity used per 
tonne of clinker and cement.  

To maximize the accuracy of GGIs for imported cement products and their import 
charges, the initial regulations under the program should within two years after 
enactment require cement exporters to the United States and/or importers to provide 
verifiable information as to the GGIs of their product based on all of the exporter’s 
cement facilities in the exporting country. Such information would include the 
proportions of fuel and amount of each fuel type used in their kiln fleet; the GHG 
emissions, both from their cement raw material and from the fuel to drive the CO2 from 
that material; the amount of clinker used per tonne of cement; the electricity used per 
unit of cement produced and the energy raw materials for such electricity; and the 
amount of any other raw material and the GGI thereof.  
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