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Abstract
Carbon border adjustments (CBAs) are fees imposed on the imports of commodities 
and products based on the quantity of greenhouse gases (GHGs) emitted during their 
production. The purpose of a CBA is to allow the producers of such commodities in 
countries with highly ambitious climate goals to remain competitive in their domestic 
markets against imports from less regulated jurisdictions. CBAs are not part of the 
current climate and international trade policy mix, but that will change in October when 
the European Union’s Carbon Border Adjustment Mechanism (CBAM) goes into effect. 
Moreover, multiple bills in the US Senate propose CBAs. The purpose of this report is 
to identify some of the important CBA design elements and discuss options available 
to policymakers, particularly in the European Union and the United States.
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1.  The New Trade and Climate Landscape
As concern over climate change grows, and developed economies set increasingly 
ambitious climate goals, emissions from the hard-to-abate industrial sectors occupy an 
ever greater portion of the policy discussion.1 The industrial sectors tend to produce 
primary commodities that are sold in competitive international markets, where cost 
is a major determinant in defining market share. The need to maintain the producers’ 
international competitiveness while implementing costly decarbonization policies has led 
nations to begin to align international trade and climate policies. The most salient example 
is the European Union’s Carbon Border Adjustment Mechanism (CBAM).2

Coincident with the climate concerns over industrial emissions are the grave global supply 
chain issues affecting internationally traded commodities and products. The challenges 
of the COVID pandemic, the current geopolitical tensions between east and west, and 
sanctions imposed in response to the war in Ukraine have raised the risk to international 
trade supply chains and focused attention on improving supply chain resilience and 
security.

Climate-aligned international trade policies of high-ambition countries tend to focus 
on imports from nations with high-carbon commodity producers that are not subject to 
similarly ambitious policies to reduce emissions over time. Beyond climate, the move to 
reorient the origin of supply chains and strengthen trade relationships with politically 
like-minded nations can divide trading partners into low- and high-ambition countries, 
even though climate policy is not driving the country categorization. Therefore, it is not 
surprising to see discussion of international trade policies that seek to address concerns 
about climate as well as supply chains and geopolitics. Climate-aligned trade and derisking 
supply chains can have the potential to negatively affect developing countries.

The EU CBAM imposes fees on imports of commodities based on the embodied carbon. 
However, the EU does not consider the CBAM a trade policy, but rather an extension 
of its emissions allowance climate program. Regardless, the CBAM can be expected to 
reduce EU imports of high-carbon-content commodities from low-ambition counties by 
raising the cost of those commodities within the EU. From the exporters’ perspective, 
the CBAM looks no different from a tariff placed on their exports proportional to the 
carbon content. If imports from low-ambition, high-carbon countries also add to supply 
chain or geopolitical risk, the CBAM serves to reduce this risk and level the climate policy 
competitive playing field. However, this has not been part of the EU discussion.

1 Hard-to-abate sectors include iron and steel, aluminum, cement, pulp and paper, and a 
variety of industrial chemicals.

2 October 2023 will see the introduction of the European Union Carbon Border Adjustment 
Mechanism (CBAM). The law requires importers of specific products to purchase EU 
Emissions Trading System allowances equal to the amount of carbon embedded in the 
products they wish to import into the European Union. If an importer can demonstrate that 
the manufacturing sector of the country of origin has a carbon price that’s equal to the price 
of an EU allowance, then the cost of the allowance purchase will be rebated to the importer.
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2.  Carbon Border Adjustments as a 
Policy Tool
The remainder of this report focuses on eight design elements of carbon border 
adjustment (CBA) trade policies, the options available to policymakers, and some 
implications of the choices made.3 In most cases, we discuss the decisions with respect 
to these options in the EU CBAM and two US legislative proposals introduced in the 
Senate: the Fair, Affordable, Innovative, and Resilient Transition and Competition Act 
(FAIR Act), sponsored by Senator Chris Coons (D-DE), and the Clean Competition Act 
(CCA), by Senator Sheldon Whitehouse (D-RI).

3.  Design Elements
The eight design elements are as follows:

1. imported products that are subject to fees (often termed covered products)4

2. magnitude of the fees

3. how fees are applied to the covered products

4. definition of embodied carbon—that is, carbon intensity or greenhouse gas 
(GHG) intensity5

5. baseline against which the GHG intensity of covered products is measured

6. information resources and methods used to measure GHG intensity, including 
default values when detailed data are unavailable

7. domestic emissions reduction strategies for covered products that interact with 
the CBAs

8. clubs, alliances, and exemptions.

3 Carbon border adjustments are one policy tool to maintain the international 
competitiveness of commodities and products produced in countries with ambitious 
decarbonization goals and policies. Other policies include the free allocation of 
emissions allowances in countries that have emissions trading systems (used by the EU) 
and domestic content requirements in other countries. For the purposes of this report, 
we focus on CBAs. We use CBAM to refer to the EU law and CBA to refer to the general 
class of border policies.

4 For the purposes of this report, commodities refers to iron and steel, aluminum, cement, 
several industrial chemicals, petrochemicals, and some refined minerals. Products refers 
to manufactured goods that use commodities as primary inputs into the production 
process.

5 While we follow current terminology and refer to these policies as carbon border 
adjustments, they are more properly thought of as GHG border adjustments, since any 
particular policy may be broader than a narrow focus on carbon.
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3.1.  Covered Products
The primary purpose of a CBA is to ensure the competitiveness of domestic producers 
as they undertake potentially costly actions to comply with domestic GHG regulatory 
policies, including by making significant investments in new technologies and refining 
production processes to reduce the GHG intensity of their products. The products 
to be covered by a CBA would then be drawn from a list of products (a) exchanged 
in highly competitive international markets, (b) where domestic producers face 
significant emissions reduction costs, and (c) where competing imports contain 
significant amounts of embodied GHGs beyond comparable domestic products. 

For the most part, one expects to see the list of covered products dominated by 
primary commodities with relatively high GHG intensities. The EU CBAM focuses on 
cement, iron and steel, aluminum, fertilizers, electricity, and hydrogen; the FAIR Act on 
steel, aluminum, cement, and iron; and the CCA on a similar set of primary commodities 
broadened to include fossil fuels, related petroleum products, and a selection of 
industrial chemicals.6

As a CBA raises the price of covered primary products, it increases the cost of 
those products to domestic manufacturers that use them to produce downstream 
manufactured products, thereby increasing the cost of those domestically produced 
items. As those costs rise, one expects to see an increase in the imports of 
manufactured products containing high-carbon primary commodities from other 
nations, in part defeating the purpose of the CBA. All three CBAs have provisions 
for the expansion of the covered products list to include downstream manufactured 
products that contain large proportions of primary products. The way fees are applied 
to downstream products is significantly more complex than the application of fees for 
primary commodities (see Section 3.3).

3.2.  Fees
The imposition of fees is the mechanism by which the price of competing imports 
is increased in the domestic market, and it is used to ensure a level playing field for 
domestic producers facing high emissions reduction costs. The policymaker has 
several options with respect to setting the level of the fee as well as its application 
(Section 3.3). The EU CBAM sets the fee levied in tons of CO

2
e (the carbon equivalent 

of all GHGs) per ton of covered product at the average annual price of an EU emission 
trading system allowance. The CCA sets the fee at the prevailing social cost of carbon. 
In both cases, the fee charged to the importer of covered products is the same fee 
domestic producers pay to maintain compliance with relevant domestic regulatory 
programs. The FAIR Act sets the fee at the average cost of complying with domestic 
regulations designed to limit GHG emissions for each sector producing a covered 
product (see Section 3.3).

6 A full list of Clean Competition Act covered products is found in § 4694(1)(4)(A) of the 
bill text at https://www.congress.gov/bill/117th-congress/senate-bill/4355/text.

https://www.congress.gov/bill/117th-congress/senate-bill/4355/text


Resources for the Future 4

Other fee structures are available to policymakers depending on the goals they wish 
to achieve with the CBA. For example, rather than strictly focus on competitiveness, 
policymakers may wish to significantly reduce the GHGs embodied in the goods they 
import over some specified time interval, say 10 years. The climate rationale could be 
to deny US markets to exporters of highly GHG-intensive products. These fees could 
also reflect supply chain security or geopolitical concerns. In such cases, the fees could 
be set to ratchet up over time to increasingly discourage the importation of products 
with GHG intensities above those of domestic producers. Such a goal could suggest a 
schedule in which the fees differ by individual covered products. Additional complexity 
to achieve this goal could be applied where each imported covered product is assigned 
to one of a small number of groups, depending upon the GHG intensity of that product. 
For example, steel from three different nations with different GHG intensities could be 
assigned to three different groups. An ad valorem fee, a percentage of the value of the 
covered product, rather than a fee per ton of CO

2
e could then be levied on the products 

of each group, with larger fees applied to groups with greater GHG intensities.

The EU CBAM, FAIR Act, and CCA all link the fees charged on imports to the costs 
domestic producers face in complying with domestic regulations.

3.3.  Application of Fees
Beyond the level of the fee, the policymaker has several options with respect to 
the application of fees to covered products. These options must align with the fee 
structures discussed in Section 3.2. The simplest approach is a fee structure under 
which a single fee per ton CO2e is applied equally to all covered products. This is the 
option found in the EU CBAM, FAIR Act, and CCA. Application of the fee requires the 
assessment of the GHG intensity of the covered product, defined as the tons of CO

2
e 

per ton of commodity. The total import charge paid by the importer is the fee times the 
GHG intensity times the tons of product.

The application of fees in the CCA and FAIR Act adds another layer of complexity. 
The CCA compares the GHG intensities of the imported covered product and the 
same product produced in the United States (termed the benchmark or baseline, as 
discussed in Section 3.5).7 In this case, the importer pays fees only on the tons of GHGs 
above the benchmark. If the imported covered product has a GHG intensity below the 
US benchmark, the importer pays no fees.

The FAIR Act takes a different approach and compares the stringency of policies to 
reduce GHG emissions in the exporting country and the United States. If the exporting 
country’s policies are less stringent, its covered products will be charged a fee on each 
ton of embodied GHGs when imported to the United States. Countries with policies 
more stringent than those of the United States will face no fees.

7 The benchmark GHG intensity in the CCA is the average GHG intensity of a covered 
product produced by all production facilities within the United States.
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In cases where the policy goal is to significantly reduce the importation of embodied 
GHGs, the application structure of the fees could be more complex. One model would 
use an ad valorem fee (see Section 3.2) for each covered product set at some initial 
percentage. The GHG intensity of each covered product would be reviewed at specific 
intervals and compared with the desired rates of GHG intensity decline. This periodic 
review would allow for increases or decreases in the ad valorem rates to align with 
desired declines in GHG intensity.

3.4.  Definition of GHG Intensity
Defining the GHG intensity of a covered product is a foundational element of a CBA. 
Many GHG accounting protocols exist, some established by formal regulations and 
treaties and others associated with unofficial entities. However, GHG accounting in 
the context of a CBA has its own requirements. One of the best discussions of GHG 
accounting in the context of a CBA is Hinman (2023).

Since CBAs are applied to traded products and not to firms or facilities, the GHG 
accounting methods that underpin the definition of GHG intensity must align with the 
Harmonized System that is the basis for customs tariffs in over 200 countries (WCO 
n.d.). This is a CBA design element for which there are no other options.

Options are available, however, for the boundaries used to define the relevant 
emissions of GHGs. Hinman (2023) suggests that the often-discussed life cycle 
carbon accounting methods (EPA 2016) are inconsistent with the administration of a 
CBA by customs agencies as well as the Harmonized System. Hinman recommends 
that emissions boundaries be set using point-of-production methods, referred to as 
gate to gate or cradle to gate. Gate-to-gate analysis confines the accounting of GHG 
emissions to a specific portion of the production cycle, while cradle-to-gate analysis 
expands the boundaries to include the emissions from the extraction of raw materials 
used in the production process.

The draft regulation guiding the initial implementation of the EU CBAM sets the 
boundary conditions for the definition of GHG intensity to align with gate-to-gate 
analyses.8 The regulation states that the GHG emissions subject to the CBAM apply 
to direct emissions of GHGs from the production of covered products plus indirect 
emissions rising from the generation of electricity used to produce the products. 
These boundaries are often referred to as Scope 1 and Scope 2 emissions. The EU has 
not chosen to include any emissions associated with the extraction of raw materials 
used in the production of the covered products or with the production of intermediate 
products used in covered product production (often referred to as upstream Scope 3).

The CCE has the same boundary conditions as the EU CBAM. The boundary conditions 
specified in the FAIR Act are like those of the EU CBAM and CCA and include 
“production emissions” (direct emissions). However, the FAIR Act differs by excluding 

8 The text of the regulation can be found at https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:32023R0956.

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0956
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0956
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the emissions from purchased electricity and including upstream emissions from the 
extraction, processing, transportation, financing, or other preparation of a fossil fuel 
for use in the production process (e.g., a fossil fuel otherwise associated with direct 
emissions).

The choice of emissions boundaries will reflect the importance of intermediate 
goods used in the production of the covered product. The upstream emissions for 
covered primary commodities using very small amounts of intermediate inputs can 
be negligible, while upstream emissions associated with more complex manufactured 
products can be quite significant. To decrease global and domestic emissions, CBAs 
that include manufactured products with large volumes of primary commodities as 
intermediate inputs should add the GHGs embodied in the intermediate products to 
the boundary conditions defining the GHG intensity of these manufactured products.

3.5.  Baselines
In the CBA context, a baseline is a product-level GHG intensity against which the 
actual GHG intensity of an imported product is compared for the purposes of 
assessing border fees. CBA fees may be applied without a baseline. For example, the 
FAIR Act and the EU CBAM do not compare the GHG intensity of covered products 
with a baseline; rather, importers of these products pay a fee per ton on all CO

2
e 

emitted during the production of the covered commodity in the country of origin, 
where the measurement of those emitted gases is defined by the boundary conditions 
in Section 3.4.

When used, baselines can define an exempt level of emissions before CBA charges 
accrue or can define categories for CBA charges. The clearest example is contained 
in the CCA, where the baseline is defined as the mean GHG gas intensity of a covered 
commodity produced within the United States. An entity wishing to import a covered 
product into the United States would pay a fee on every ton of GHGs emitted during 
the production of the imported product above the benchmark. If the imported 
products’ GHG intensity is below the US benchmark, no fees would be due. For 
example, consider a covered product with a GHG intensity of 2.0 tons of CO

2
e per ton 

of covered product and the corresponding US mean intensity of 0.5. Importation of 
1,000 tons of the product would be charged the fee times (2 tons CO

2
e / ton product – 

0.5 tons CO
2
e / ton product) × 1,000 tons product, or 1,500 tons of GHGs.

3.6.  Information Resources and Methods Used to 
Measure GHG Intensity
Setting emissions boundary conditions for the definition of embodied GHGs, and the 
baseline if one is used, is an important first step in CBA design. The next step involves 
decisions regarding the information used to measure the embodied emissions as well 
as to establish the baseline. While many developed nations and trading partners of 
the United States have well-established environmental reporting standards for their 
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domestic industries, many of those standards and protocols are not aligned with the 
requirements of the CBA. For example, the US Environmental Protection Agency’s 
Greenhouse Gas Reporting System collects detailed data on GHG emissions from the 
country’s manufacturing facilities, but the reporting system does not collect data, nor 
require companies to report data, at the level of an individual product. Since CBAs will 
level fees on individual products, not on facilities or companies, new forms of data will 
be required to establish the basis for GHGs embodied in domestically produced or 
imported products.

In a series of papers, Brian Flannery and Jan Mares (2021a, b, 2022) provide a workable 
foundation and discussion of informational resources necessary to calculate these 
product-level GHG intensities. The Flannery-Mares framework relies on manufacturers’ 
extensive knowledge of product-level emissions, based on engineering and chemical 
relationships or several forms of input and emissions monitoring.

The most extensive and detailed discussion of the data needs and the methods 
of calculation with respect to GHG accounting is available in the initial regulation 
promulgated by the EU for the two-year transition period (October 1, 2023–December 
31, 2025) of the CBAM. For each covered product under the CBAM, the entity charged 
with submitting the information (the “declarant”) must follow instructions from the 
EU with respect to the calculations and the data to be used. The declarant may use 
other methodologies and data, provided they are submitted to the EU to support the 
calculation of embedded emissions. The EU does provide some default values that 
the declarant could use, but they are limited in their breadth, and the declarant cannot 
substitute the default values for the totality of the calculations required.

The FAIR Act does provide a default value that can be used by the importer (declarant) 
when reliable information with respect to the GHG intensity of a covered product is not 
available. The default value is equal to the GHG intensity of the poorest-performing 1 
percent of US domestic producers. The CCA provides for a cascade of default values. A 
declarant may petition the secretary of the Treasury to use a GHG intensity pertaining 
to a specific manufacturer. If that petition fails, and the secretary believes reliable data 
exists at the sectoral level, a sectoral-level GHG intensity may be used. Otherwise, the 
GHG intensity of the entire economy (CO

2
e/GDP) is used.

The EU CBAM law did not specify the methods and data necessary to quantify 
the embodied GHG emissions; rather, that task was left to the regulators at the EU 
Commission. This is the same decision made with respect to the FAIR Act and the 
CCA, where the development of methods and required data is assigned to executive 
branch agencies. Both pieces of legislation do provide some high-level guidance, but 
they leave the details to the technical expertise of executive branch agencies.

Given the data needs and technical challenges of product-level accounting of 
embodied GHGs across a large number of trading partner countries with varying 
degrees of technical sophistication, it may be necessary to include in the legislation 
a requirement that the relevant executive branch agency produce default values 
that can be used in their entirety by the declarant. Assuming domestic producers of 
covered products have access to data and the technical expertise to properly calculate 
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embedded emissions, default values could be based on values for domestic covered 
products. For example, the default value to be used by a declarant for a particular 
covered product could be set equal to the GHG intensity of the most GHG-intensive 
domestic producer as provided by the FAIR Act.

Beyond setting default values for all imports based on domestic producers, one might 
develop default values specific to trading partners. These values could be based 
on data particular to each nation of origin of covered products. In such cases, the 
default values may represent sectoral or national averages rather than product-level 
accounting as provided for in the CCA.

3.7.  Domestic Emissions Reduction Strategies and 
CBAs
CBAs typically work alongside some form of new or existing domestic regulation. 
Two of the most well-developed CBAs—the EU CBAM and the US CCA—contain 
explicit emissions pricing mimicked by the CBA. The EU CBAM is an extension of 
the EU Emissions Trading System (ETS) and is designed to function in harmony and 
seamlessly with the ETS. Importers of covered products into the EU must pay a fee 
equal to the current price of an ETS allowance on each ton of CO

2
e embodied in the 

products. If the country of origin has a carbon price, the importer can deduct that price 
from the fee to be paid to the EU. The CBAM treats imported covered products in the 
same manner as domestic products—that is, domestic producers must purchase an 
allowance for each ton of CO

2
e emitted in the manufacturing process, and importers 

must pay a fee equal to the allowance price on each ton of embedded CO
2
e.

The US CCA also has an emissions reduction strategy designed to work in harmony 
with the CBA. Each domestic producer of a covered product must report the GHG 
intensity of that product to the relevant executive branch agency. The regulator then 
calculates the mean intensity for all producers of the covered product. Domestic 
producers with a GHG intensity above the mean pay a fee on each ton of CO

2
e above 

the mean intensity. Domestic producers with GHG intensities below the mean pay 
no fee. The CCA treats domestic and foreign producers in a similar fashion to the 
EU CBAM. An importer of a covered commodity with a GHG intensity above the 
benchmark pays a fee, but for commodities with GHG intensities below the benchmark, 
the importer pays no fee.

The FAIR Act is designed to complement existing US regulatory policies regarding 
emissions from the manufacturing sector, but it is not as seamless as the EU CBAM 
or the CCA. While the United States does not have an economy-wide uniform 
carbon price like the ETS or a performance standard as contained in the CCA, the 
manufacturing and electricity generation sectors are subject to multiple forms of 
environmental regulations that can serve to reduce the emissions of GHGs. Complying 
with these regulations is costly and can reduce the competitiveness of domestic 
producers in both domestic and international markets.
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The FAIR Act instructs the secretary of the Treasury, in coordination with a variety of 
other executive branch agencies, to calculate the average compliance cost for each 
sector producing a covered product based on domestic regulations designed to limit 
GHG emissions. Presumably, the average compliance cost is divided by the tons of 
emitted CO

2
e to arrive a cost-per-ton estimate. For covered products imported into 

the United States, a fee is charged based on the US per-ton compliance cost times the 
tons of embedded CO

2
e in the imported products. The FAIR Act would not charge a 

fee on imported covered products from any country with laws and regulations to limit 
GHGs at least as ambitious as those of the United States. Unlike the CBAM, which 
gives partial rebates based on the size of the importing country’s carbon price, the 
FAIR Act does not provide partial credit for countries that have costly environmental 
regulations but not the same ambition level as the United States.

3.8.  Clubs, Alliances, and Exemptions
Clubs and alliances are discussed in Kopp et al. (2022). We can imagine the most 
rudimentary club as a collection of countries where transactions and trade in primary 
commodities are not subject to environmentally based fees or tariffs. We have 
suggested that the EU CBAM is a rudimentary “policy club,” meaning that a country 
avoids paying fees or tariffs if it has a regulatory emissions reduction policy equivalent 
to that of the EU—that is, it imposes a carbon price equal to or greater than that of the 
EU. There are no exemptions to this rule.

We have termed the CCA a rudimentary “performance club” in the sense that any 
country exporting covered products to the United States that have a GHG intensity 
below the mean intensity of domestic US producers pays no fee. Unlike the EU CBAM, 
the CCA does provide exemptions for low- and low-moderate-income countries. 
The FAIR Act is also a “rudimentary performance club” and does not charge fees on 
imported covered products from countries with laws and regulations covering the 
emissions of GHGs at the same ambition level as those of the United States. Like the 
CCA, the FAIR Act exempts low- and low-moderate-income countries.

We refer to these clubs as rudimentary because they do not include provisions to 
expand the scope of membership or actively incentivize nations to increase the level 
of domestic ambition with respect to the emissions from the manufacturing sector. Nor 
do members of these clubs act in a coordinated and complementary fashion to foster 
increased ambition beyond the club.
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4.  Observations and Questions
Carbon border adjustments are not a new idea, but they have not been used as a policy 
tool to ameliorate competitiveness effects associated with ambitious clear policies 
until now. The EU CBAM has ushered in the linkage of policy to international trade and 
demonstrated the feasibility of deploying border measures as a mechanism to maintain 
competitiveness and reduce the leakage of GHGs. Now that the EU has opened the 
door, other nations, including the United States, are developing their own versions of 
CBA policies. Given the multiple design features of CBAs and the policy decisions that 
must be made, one can expect to see a good deal of variation as other nations roll out 
their versions.

The addition of CBAs to the climate policy toolkit raises several questions: How effective 
will these policies be at ameliorating competitiveness effects? Given that sovereign 
nations are under no obligation to align their CBAs with those of other nations, what 
will be the impacts on international trade, leakage, and global emissions of CBA 
interactions? Are there CBA designs that are consistent with rules-based international 
trade and aligned with the WTO, or will CBAs challenge rules-based trade? What will 
be the impact of widespread developed-country CBAs on developing-country welfare? 
Can CBAs be the foundation for large-scale climate alliances that accelerate global 
decarbonization while protecting the welfare of developing countries?

These questions deserve well-considered answers before a wholesale multinational 
rollout of CBAs. Unfortunately, there does not seem to be a single international venue 
suitable for an honest discussion of all these questions and collaboration among nations.
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