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EITE Rulemaking  
Background Memo 2 
Approaches from Other Jurisdictions to  
Emissions-Intensive, Trade-Exposed Industries 
 

Overview 
Many countries and states have developed greenhouse gas emissions reduction programs that use a 
multi-sector emissions limit, often called cap-and-reduce or cap-and-invest programs.1 Like DEQ’s 
Climate Protection Program, many of these programs include policies and program elements 
designed to maintain the competitiveness of emissions-intensive, trade-exposed (EITE) industries, 
and to keep production local. As DEQ works on developing greenhouse gas emissions intensity 
targets for industrial sources regulated by the Climate Protection Program, DEQ is reviewing other 
programs’ key design elements and lessons learned. 
EITEs generally have high energy requirements and greenhouse gas emissions. Some face more 
technical and cost challenges to decarbonizing emission-intensive operations, having emissions 
related to industry-specific manufacturing processes, with fewer options for lowering emissions.  
Jurisdictions have unique features of their economies and may have different complementary 
programs to incentivize greenhouse gas emissions in the industrial sector.2 Oregon hired Vivid 
Economics to study this issue before adopting its Climate Protection Program.3 Each jurisdiction also 
has unique elements of its greenhouse gas emission reductions program. Not all these policies will be 
reviewed in depth. This document focuses on program elements most relevant to developing 
greenhouse gas emissions intensity benchmarks and reduction schedules in the EITE rulemaking.4  

Oregon’s approach with the Climate Protection Program 
When developing the Climate Protection Program, DEQ considered several approaches for 
incentivizing emission reductions in the industrial sector. One approach was identifying best available 
emission reductions opportunities at emissions-intensive industrial facilities. Another was regulating 
all emissions from natural gas supplied by a natural gas utility, at the utility instead of at industrial 
facilities.  
DEQ developed our current approach of directly regulating emissions at EITE and DNG sources, 
which provides sources with more options to reduce emissions. As these are larger companies, this 
approach allows them to leverage their resources strategically and take comprehensive approaches 

 
1 The European Union, Québec, New Zealand, and California have longstanding greenhouse gas emission reduction 
programs with mandatory emissions limits. Other jurisdictions with more recent programs include Washington, Brazil, 
Mexico, China, and South Korea. Some jurisdictions, such as Colorado, combine market-based program elements with 
direct greenhouse gas emissions controls. 
2 International Climate Action Partnership 2025, Emissions Trading Worldwide: Status Report 2025. 
3 Vivid Economics 2018, Oregon Sectoral Competitiveness under Carbon Pricing. 
4 To efficiently use state resources, this document borrows from recent work by the Washington Department of Ecology 
staff, including verbatim sections of text. DEQ is grateful for their work, used here by permission. 

https://icapcarbonaction.com/system/files/document/250409_icap_sr25_final.pdf
https://digitalcollections.library.oregon.gov/nodes/view/55453
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to managing their production and facilities. This approach also allows DEQ to consider various 
reduction timelines for these facilities, while maintaining the overall program’s emission reductions. 
EITE and DNG emissions are included in the program’s overall declining cap on total emissions, 
though they are currently scheduled to have a slower reduction schedule than natural gas or liquid 
fuel providers.  
The Climate Protection Program’s list of emissions-intensive trade-exposed industrial sectors (below) 
closely mirrors those sectors identified in programs across the globe. For example, California, the 
European Union, Québec, and New Zealand all identify pulp and paper, chemicals, cement, 
aluminum, and steel sectors as EITE sectors.  

 
Each year DEQ distributes compliance instruments to entities regulated by the program. The number 
of compliance instruments distributed by DEQ is equal to that year's emissions cap. A compliance 
instrument allows a regulated entity to emit one ton of greenhouse gas emissions. As the cap 
declines, DEQ distributes fewer compliance instruments.  
Regulated entities can trade unused compliance instruments or bank them for future use. Regulated 
entities can also choose to earn community climate investment credits. A community climate 
investment credit allows a regulated entity to emit one ton of greenhouse gas emissions, subject to 
limitations. For every ton of greenhouse gas emissions, a regulated entity must have an equal 
number of compliance instruments or credits to meet program requirements. 
As it does for other types of regulated entities, DEQ would distribute free compliance instruments to 
EITE and DNG sources. Currently, DEQ is scheduled to distribute compliance instruments to EITE 
and DNG sources based on their historic emissions for the program’s second compliance period.  
However, through this EITE rulemaking, DEQ aims to develop emission intensity benchmarks – 
starting values of emissions per unit of output or process – to accommodate changes in production 
levels and growth.  

https://www.oregon.gov/deq/ghgp/Documents/CPP-CSSList.pdf
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DEQ would use these intensity benchmarks along with a schedule of emissions reductions to 
calculate how many compliance instruments to distribute to each EITE or DNG source.  
 
An example of this would be:  
 

benchmark (emissions/unit output) multiplied by reduction schedule multiplied by annual output 
equals the number of compliance instruments 
 

DEQ would distribute compliance instruments to EITE and DNG sources first. Natural gas utilities 
receive a fixed percentage of the remaining compliance instruments (per OAR 340-273-9000(4)), and 
then DEQ distributes the balance to liquid fuels and propane supplies using a specific distribution 
methodology.  

Approaches for allocating compliance instruments/allowances 
Greenhouse gas emissions reduction programs that allocate compliance instruments, or allowances, 
to meet compliance requirements, usually employ one of three approaches for industrial facilities:  

a) Grandparenting, whereby allowances are allocated based upon historic emissions from a 
facility in a specified timeframe. This is the approach for allocating compliance instruments 
to EITEs beginning in 2028 that is currently in the program rules. 

b) Fixed-sector benchmarking, whereby allowances are allocated based on a fixed efficiency 
benchmark across an industry sector. Benchmarks are set using historic production levels 
rather than historic emissions. These benchmarks usually do not vary based on climate, 
material quality, plant age or size, or technology used. This is a hybrid approach between 
grandparenting and output-based allocation. If production benchmarks are frequently 
updated, as they are in most systems, this approaches an output-based allocation 
approach.5 

c) Output-based allocation, whereby allowances are allocated using output and an efficiency 
benchmark. Those benchmarks can be sectoral or facility specific. Allowances are based 
on current output, not historic production levels. 

The International Climate Action Partnership (ICAP) assessed these three approaches in 2020.6 Vivid 
Economics reviewed various approaches for Oregon in 2018 and reached similar conclusions.7 Both 
found grandparenting is the easiest to implement because it only requires data on historical 
emissions. However, grandparenting has limitations, most notably the risk of overcompensating 
EITEs during periods of lower production or penalizing manufacturers that expand their production. 
When developing the Climate Protection Program, DEQ and interested parties noted the advantages 
of a simplified distribution approach using historic emissions but also noted these limitations. 
The two other approaches require detailed production and historical emissions data at the industry or 
facility level to develop benchmarks. Benchmarking involves determining allocation with reference to 
product, facility, or sector-level benchmarks rather than solely historical emissions at a facility. 
Benchmarking offers the advantage of removing the link between an individual firm’s historical 
emissions and the allowances or compliance instruments they receive, providing clearer incentives 
for emissions reductions that don’t come from reducing output, but efficiency improvements.  

 
5 Fixed-sector benchmarking is used in the European Union phases 3 and 4 and the Korean ETS. In Phase 3, allocation 
was based on product-based benchmarks and mean value of annual output, unless production dropped 50% or more. In 
Phase 4, allocations change if production increases or decreases more than 15% based on the average of the previous 
two years. 
6 ICAP 2020, Carbon Leakage and Deep Decarbonization: Future-Proofing Carbon Leakage Protection. 
7 Vivid Economics 2018, Oregon Sectoral Competitiveness under Carbon Pricing. 

https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=319887
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=319887
https://icapcarbonaction.com/en/publications/carbon-leakage-and-deep-decarbonization-report
https://digitalcollections.library.oregon.gov/nodes/view/55453
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ICAP found output-based allocation approaches are best practice because they target leakage more 
robustly through adjustment of allowances based on production levels. This means when a facility 
produces an extra unit of output it receives additional allowances, in contrast to grandfathering or 
fixed-sector benchmarking approaches. ICAP found the approach most effective when paired with 
fixed-sector benchmarking, thereby rewarding the most efficient facilities in a sector.8  
Output-based allocation approaches are the most common across other jurisdictions’ programs. The 
most common output-based allocation method relies on an emissions intensity benchmark, based on 
volume of emissions per unit of output. Other approaches calculate benchmarks based on emissions 
per unit of revenue, value-added, or profit. While calculating allowances based on the benchmarks is 
a starting point, overall allowances/output are generally reduced over time in an effort to reduce 
emissions. 
Output-based allocation policies reward companies that maintain or increase their production within 
the jurisdiction while also encouraging them to reduce the carbon intensity of their production 
processes.  

Distribution methods  
Currently, most jurisdictions allocate allowances to EITEs for free, though other regulated entities may 
be required to obtain allowances through auctions or are required to consign some allowances they 
receive from the jurisdiction to auction. All compliance instruments in the Climate Protection Program 
are distributed for free. Free allocation of allowances can lower costs but diminish incentives to 
reduce emissions. Some incentives remain, as companies can sell excess instruments to other 
regulated parties. Additionally, most programs reduce free EITE allowance allocation over time as 
part of their emission reductions schedule. 9 The European Union, California, Québec and New 
Zealand progressively reduce the number of free allowances over time.  
Program stability has value. As ICAP notes, “As the sale of free allowances is necessary to cover [the 
costs of investing in emissions reduction], firms must trust that they will continue to receive free 
allowances long after the investment has been made (and emissions reduced).... the credibility of 
such an approach therefore relies on the stability of regulatory arrangements around the provisions of 
free allocation as well as technology developments and the demand for allowances from other 
sectors.”10  
Jurisdictions may make other adjustments that affect the allocation of allowances to EITEs. 
Jurisdictions may adjust allowances based on carbon leakage risk (assistance factors), and declining 
emission caps (cap adjustment factors, which reduce the level of free allocation). Some jurisdictions 
adjust for anticipated efficiency improvements and technological improvements over time. 
Washington allows facilities to ask for increased allowances if they can demonstrate additional 
reductions in carbon intensity or mass emissions are not technically or economically feasible. See 
Tables 1 and 2 near the end of this document.  
In jurisdictions that distribute allowances via auctions, some are using consignment. Eligible entities 
are allocated free allowances, but a portion of the allowances are consigned and sold at auction by 

 
8 Allocating just based on a facility’s own output and intensity can be called facility-level benchmarking, whereas basing 
benchmarks on a sector and adjusting allowances based on output may be considered output-based allocation with 
sectoral benchmarks. 
9 The European Union will be phasing out free allowances altogether from 2026-2034 and replacing it with the carbon 
border adjustment mechanism. 
10 International Climate Action Partnership, Carbon Leakage and Deep Decarbonization: Future-proofing Carbon Leakage 
Protection, 2020. 

https://icapcarbonaction.com/en/publications/carbon-leakage-and-deep-decarbonization-report
https://icapcarbonaction.com/en/publications/carbon-leakage-and-deep-decarbonization-report
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the jurisdiction. The entities then receive the revenue from the sale of the consigned allowances, 
often with conditions specifying how revenue can be used.11 
This approach has been mostly used for utilities, as in Washington and California, however, Québec 
recently introduced consignment as part of an update to its EITE allocation policy. Now 1.7% of total 
EITE allocation is consigned to auction and revenues must be used for specified emission reduction 
projects.12  

Output-based allocation questions  
One of the questions about output-based allocation is the level of product at which the carbon 
intensity is defined. Some options follow. 
 
Product definition based on levels of aggregation for benchmarking for selected industrial sectors13 
 
 

 

  

 
11 World Bank/International Climate Action Partnership, Emissions Trading in Practice: A Handbook on Design and 
Implementation, 2021. 
12 Ministère de l’Environnement (Québec), Projects Eligible for Payment from Consigned Funds.  
13 From Washington Department of Ecology, adapted from Stockholm Environment Institute, Issues and Options for 
Benchmarking Industrial GHG Emissions, 2010.  

https://icapcarbonaction.com/en/publications/emissions-trading-practice-handbook-design-and-implementation-2nd-edition
https://icapcarbonaction.com/en/publications/emissions-trading-practice-handbook-design-and-implementation-2nd-edition
https://www.environnement.gouv.qc.ca/changements/carbone/allocation-consigne/projets-admissibles-en.htm
https://www.sei.org/publications/issues-options-benchmarking-industrial-ghg-emissions/
https://www.sei.org/publications/issues-options-benchmarking-industrial-ghg-emissions/
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Jurisdictions also have used different approaches in choosing a starting benchmark. In the chart 
below, BAT means using best available technology – which would result in the lowest possible 
emissions. The European Union set its benchmarks using the average emissions of the top 10% most 
efficient producers in the sector. California calculated the average emissions per product and set 
benchmark emissions 10% below that, or, if no facility was at that level, best-in-class, to ensure at 
least one facility is already operating at the benchmark value. New Zealand generally used average 
emissions at New Zealand facilities. Québec set both facility-specific and sector-wide benchmarks, 
and Washington set theirs based on Washington facility-specific emissions from 2015-2019. Some 
jurisdictions later updated their benchmarks to reflect actual carbon intensity of production and 
account for efficiency improvements. 
 

 
 

Leakage in the industrial sector 
As previously discussed, jurisdictions have long been concerned about the possibility of emissions 
and production leakage. Economists generally assess the possibility of leakage from EITEs by 
reviewing the level of impact emission reduction costs have on a facility and the ability of a facility or 
sector to adjust to compliance costs without significant loss of market share. The European Union 
Emissions Trading System also looks at market characteristics, profitability, and emissions reduction 
opportunities, such as the extent of adoption of best available technologies.  
Outside of their emissions reduction programs, jurisdictions often use complementary tools to retain 
local production. Examples include targeted investments in clean technologies, consumption charges 
on the use of emissions-intensive goods, subsidies or rebates linked to in-state production and 
number of high-quality jobs, or encouraging lower emissions products through marketing, labeling, or 
preferential state purchasing rules.  
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ICAP reviewed the available literature in 2020 and found limited evidence of companies relocating 
due to greenhouse gas regulations as of that date.14 That finding may be because allowance prices 
have been low, program design elements such as free allocation and exemptions, high expense and 
long timeline of industry relocation, and the broader business and trade environment such as tax 
rates, labor availability, and infrastructure has a greater impact on large-scale competitiveness.15  
The California Air Resources Board commissioned multiple studies to assess risk for EITEs and 
found some industrial activities would face higher relocation risk than others.16  
In Oregon, Vivid Economics wrote a report, which found in part: 

“Purchasing emission permits or paying a carbon tax is only one part of the cost function [for 
EITEs] and other factors such as resource prices or labor costs are often more significant.… 
factors such as access to a qualified labor force, stable institutions, and innovation and 
technological development are often more important than mere cost competition, and are 
crucial to Oregon’s state competitiveness. These findings are in line with a longstanding and 
large body of research….”17 

A report on manufacturing competitiveness in Washington published by the Association of 
Washington Business also focused on wider competitiveness factors, including taxes and fiscal policy 
(e.g. overall tax obligations), labor and innovation (e.g. talent availability and investment in research 
and development), energy and land costs, infrastructure, and regulatory costs and certainty.18  
Evaluations of the economic impacts of greenhouse gas emission reduction programs would also 
need to consider the growth and benefits of clean energy jobs. Investments in emissions reduction 
technology can result in significant numbers of new jobs required to manufacture, install, and 
maintain that technology.19 
  

 
14 International Climate Action Partnership, Carbon Leakage and Deep Decarbonization, 2020.  
15 The best available public dataset, the US Census Bureau’s Commodity Flow Survey, is only published every five years 
and does not disaggregate beyond the NAICS 3-digit level in the current published version (2017).  
16 Hamilton et al. 2016, Gray et al. 2016, Fowlie et al 2016. 
17 Vivid Economics 2018, Oregon Sectoral Competitiveness under Carbon Pricing.  
18 Association of Washington Business 2021, Manufacturing Competitiveness Study.  
19 Political Economy Research Institute 2022, Job Creation Estimates Through Proposed Inflation Reduction Act, 
projected nearly 120,000 jobs to be created through industrial transformation at energy-intensive manufacturing facilities. 

https://icapcarbonaction.com/system/files/document/icap_carbonleakagedeepdecarbonization_fullreport.pdf
https://digitalcollections.library.oregon.gov/nodes/view/55453
https://peri.umass.edu/publication/job-creation-estimates-through-proposed-inflation-reduction-act/
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Carbon border adjustment mechanisms 
While most systems have used free allocation of emission allowances to protect emission intensive 
industries exposed to trade, another approach used by nations is a carbon border adjustment 
mechanism (CBAM). This imposes a price adjustment on imports of energy or emissions-intensive 
products from countries with less stringent climate policies. The European Union established a CBAM 
in 2023. Reporting obligations started that year, and the CBAM went into effect January 1, 2026, for 
imports of six industrial products: aluminum, cement, electricity, fertilizers, hydrogen, and iron and 
steel. By 2030 all sectors covered by the European Union Emissions Trading System will be covered. 
The United Kingdom is scheduled to introduce a CBAM in 2027.20  
  

 
20 Read more on the current state of carbon border adjustment mechanisms at the Center for Climate and Energy 
Solutions.  

https://www.c2es.org/wp-content/uploads/2026/01/developments-in-border-carbon-adjustments-in-the-119th-congress-and-abroad.pdf
https://www.c2es.org/wp-content/uploads/2026/01/developments-in-border-carbon-adjustments-in-the-119th-congress-and-abroad.pdf
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Table 1. Key Design Aspects of EITE Allowance Allocation Policies 
Source: Washington Department of Ecology; used with permission. 
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Table 2. Allowance Allocation and Benchmarking Across Jurisdictions 
Note: the table below is a summary for discussion purposes. Many of the programs have additional nuances. 

 
Allocation 
method Fallback Benchmarking method 

Updating/adjusting 
benchmarks 

Oregon To be 
determined 

Grandparenting 
“…average 
covered 
emissions for 
2022 through 
2023 multiplied 
by the emission 
reduction target 
in OAR 340-273-
9000 Table 8…”  

To be determined To be determined 

Washington 
Output-
based 
(facility-
specific) 

Mass-based 
(based on 
average 
emissions 2015-
2019; used for a 
few facilities) 

Facility-specific 
benchmarks. Each facility 
is assigned a specific 
allocation baseline, with a 
single production metric (i.e. 
without product 
differentiation). 
 
Allocation baselines = avg. 
emissions/avg. production 
at each facility during 2015-
2019 (intensity-based) or 
avg. emissions at each 
facility during 2015-2019 
(mass-based).  

Facility-level allocation 
baselines do not routinely 
change once they are set.  
 
The reduction schedule 
reduces total allocation by 
0% during 2023-2026, 3% 
from baseline during 2027-
2030, and 6% from baseline 
during 2031-2034 (approx. 
0.47% year on year reduction 
across the 12 years).  

California 
Output-
based 
(sector-
specific) 

Energy-based  
(When product-
based metrics 
can’t create 
effective 
incentives, uses 
allowances 
based on the 
energy input.)  

Product-based 
benchmarks. Sector-level 
equal to 90% of average or 
“best in class” facilities in 
CA based on 2008-2010 
data. ~90 product-based 
benchmarks specified in 
regulation. 

Benchmarks do not routinely 
change once they are set. No 
other adjustments to 
explicitly account for 
efficiency improvements and 
new technologies (but other 
discount factors are applied). 

Québec 

Output-
based 
(facility- or 
sector-
specific) 

Energy-based  

Product-based 
benchmarks. Sector-level 
benchmarks specified in 
regulation for cement, lime 
and aluminum sectors. 
Average emissions intensity 
based on 2007-2010 data. 
 
For all other sectors each 
facility has an individual 
target intensity based on its 
average emission intensity 
2007-2010. 

During 2024-2030 the target 
intensity (benchmark) for 
each facility will be 
progressively updated based 
upon actual emissions 
intensity during 2017-2019. A 
1% annual reduction is 
applied as minimal expected 
effort to improve efficiency, 
along with other discount 
factors and consignment. 

https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-220
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Allocation 
method Fallback Benchmarking method 

Updating/adjusting 
benchmarks 

European 
Union 

Product-
based 
(fixed-sector 
benchmarking 
with 
updating) 

Energy-based  

Product-based 
benchmarks. Average of 
10% most efficient facilities 
within a sub-sector based 
on 2016-2017 data. 
 
The EU has 52 product-
based benchmarks 
specified in regulation. 

Benchmarks were updated 
between 2021 and 2025 to 
account for technological 
progress. 
 
No other adjustments to 
explicitly account for 
efficiency improvements and 
new technologies, but other 
discount factors are applied. 
From 2026-2034 industrial 
allocation will be phased out 
as the carbon border 
adjustment mechanism is 
phased in. 

New 
Zealand 

Output-
based  
(product- 
based) 

No fallback 

Product-based 
benchmarks. Allocative 
baselines = average 
emissions intensity per unit 
of production based on 
2006- 2009 data from all 
relevant facilities (in some 
cases only one facility). NZ 
has about 44 product-based 
benchmarks specified in 
regulation. 

Benchmarks are being 
updated using emission 
intensity data from 2016-
2021. 
 
No other adjustments to 
explicitly account for 
efficiency improvements and 
new technologies  

Colorado Mass-based  Requires 20% reduction 
from 2015 levels by 2030. 

 

 

 

  

https://cdphe.colorado.gov/apcd/GEMM-phase-2-rule
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Benchmarks example 
 

An illustrative example of benchmarks comes from California and the European Union. California has 
had product-based benchmarks since 2010. The European Union has had its carbon trading system 
since 2005, and has significantly strengthened it three times: 
 

 

Additional information 
For updates on the EITE rulemaking, please subscribe for email updates and visit the EITE 
rulemaking web page. 
Please visit the program web page for more information on the Climate Protection Program. 
 
 

Non-discrimination statement 
DEQ does not discriminate on the basis of race, color, national origin, disability, age, sex, religion, 
sexual orientation, gender identity, or marital status in the administration of its programs and 
activities. For translations or alternate formats, visit DEQ’s Civil Rights and Environmental Justice 
page. 

https://ww2.arb.ca.gov/our-work/programs/cap-and-trade-program/allowance-allocation/allowance-allocation-industrial
https://stateoforegon-my.sharepoint.com/personal/evan_manvel2_deq_oregon_gov/Documents/CPP_EITE_Rulemaking2027/0.%20Planning%20and%20Research/BackgrounderDocs/public.govdelivery.com/accounts/ORDEQ/subscriber/new?topic_id=ORDEQ_655
http://www.oregon.gov/deq/rulemaking/Pages/cppeite2027.aspx
http://www.oregon.gov/deq/rulemaking/Pages/cppeite2027.aspx
https://www.oregon.gov/deq/ghgp/cpp/Pages/default.aspx
https://www.oregon.gov/deq/about-us/Pages/titleVIaccess.aspx
https://www.oregon.gov/deq/about-us/Pages/titleVIaccess.aspx
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	Currently, most jurisdictions allocate allowances to EITEs for free, though other regulated entities may be required to obtain allowances through auctions or are required to consign some allowances they receive from the jurisdiction to auction. All compliance instruments in the Climate Protection Program are distributed for free. Free allocation of allowances can lower costs but diminish incentives to reduce emissions. Some incentives remain, as companies can sell excess instruments to other regulated parties. Additionally, most programs reduce free EITE allowance allocation over time as part of their emission reductions schedule.  The European Union, California, Québec and New Zealand progressively reduce the number of free allowances over time. 
	Program stability has value. As ICAP notes, “As the sale of free allowances is necessary to cover [the costs of investing in emissions reduction], firms must trust that they will continue to receive free allowances long after the investment has been made (and emissions reduced).... the credibility of such an approach therefore relies on the stability of regulatory arrangements around the provisions of free allocation as well as technology developments and the demand for allowances from other sectors.” 
	Jurisdictions may make other adjustments that affect the allocation of allowances to EITEs. Jurisdictions may adjust allowances based on carbon leakage risk (assistance factors), and declining emission caps (cap adjustment factors, which reduce the level of free allocation). Some jurisdictions adjust for anticipated efficiency improvements and technological improvements over time. Washington allows facilities to ask for increased allowances if they can demonstrate additional reductions in carbon intensity or mass emissions are not technically or economically feasible. See Tables 1 and 2 near the end of this document. 
	In jurisdictions that distribute allowances via auctions, some are using consignment. Eligible entities are allocated free allowances, but a portion of the allowances are consigned and sold at auction by the jurisdiction. The entities then receive the revenue from the sale of the consigned allowances, often with conditions specifying how revenue can be used.
	This approach has been mostly used for utilities, as in Washington and California, however, Québec recently introduced consignment as part of an update to its EITE allocation policy. Now 1.7% of total EITE allocation is consigned to auction and revenues must be used for specified emission reduction projects. 
	One of the questions about output-based allocation is the level of product at which the carbon intensity is defined. Some options follow.
	Product definition based on levels of aggregation for benchmarking for selected industrial sectors
	Jurisdictions also have used different approaches in choosing a starting benchmark. In the chart below, BAT means using best available technology – which would result in the lowest possible emissions. The European Union set its benchmarks using the average emissions of the top 10% most efficient producers in the sector. California calculated the average emissions per product and set benchmark emissions 10% below that, or, if no facility was at that level, best-in-class, to ensure at least one facility is already operating at the benchmark value. New Zealand generally used average emissions at New Zealand facilities. Québec set both facility-specific and sector-wide benchmarks, and Washington set theirs based on Washington facility-specific emissions from 2015-2019. Some jurisdictions later updated their benchmarks to reflect actual carbon intensity of production and account for efficiency improvements.
	/
	As previously discussed, jurisdictions have long been concerned about the possibility of emissions and production leakage. Economists generally assess the possibility of leakage from EITEs by reviewing the level of impact emission reduction costs have on a facility and the ability of a facility or sector to adjust to compliance costs without significant loss of market share. The European Union Emissions Trading System also looks at market characteristics, profitability, and emissions reduction opportunities, such as the extent of adoption of best available technologies. 
	Outside of their emissions reduction programs, jurisdictions often use complementary tools to retain local production. Examples include targeted investments in clean technologies, consumption charges on the use of emissions-intensive goods, subsidies or rebates linked to in-state production and number of high-quality jobs, or encouraging lower emissions products through marketing, labeling, or preferential state purchasing rules. 
	ICAP reviewed the available literature in 2020 and found limited evidence of companies relocating due to greenhouse gas regulations as of that date. That finding may be because allowance prices have been low, program design elements such as free allocation and exemptions, high expense and long timeline of industry relocation, and the broader business and trade environment such as tax rates, labor availability, and infrastructure has a greater impact on large-scale competitiveness. 
	The California Air Resources Board commissioned multiple studies to assess risk for EITEs and found some industrial activities would face higher relocation risk than others. 
	In Oregon, Vivid Economics wrote a report, which found in part:
	“Purchasing emission permits or paying a carbon tax is only one part of the cost function [for EITEs] and other factors such as resource prices or labor costs are often more significant.… factors such as access to a qualified labor force, stable institutions, and innovation and technological development are often more important than mere cost competition, and are crucial to Oregon’s state competitiveness. These findings are in line with a longstanding and large body of research….”
	A report on manufacturing competitiveness in Washington published by the Association of Washington Business also focused on wider competitiveness factors, including taxes and fiscal policy (e.g. overall tax obligations), labor and innovation (e.g. talent availability and investment in research and development), energy and land costs, infrastructure, and regulatory costs and certainty. 
	Evaluations of the economic impacts of greenhouse gas emission reduction programs would also need to consider the growth and benefits of clean energy jobs. Investments in emissions reduction technology can result in significant numbers of new jobs required to manufacture, install, and maintain that technology.
	While most systems have used free allocation of emission allowances to protect emission intensive industries exposed to trade, another approach used by nations is a carbon border adjustment mechanism (CBAM). This imposes a price adjustment on imports of energy or emissions-intensive products from countries with less stringent climate policies. The European Union established a CBAM in 2023. Reporting obligations started that year, and the CBAM went into effect January 1, 2026, for imports of six industrial products: aluminum, cement, electricity, fertilizers, hydrogen, and iron and steel. By 2030 all sectors covered by the European Union Emissions Trading System will be covered. The United Kingdom is scheduled to introduce a CBAM in 2027. 
	Table 1. Key Design Aspects of EITE Allowance Allocation Policies
	Source: Washington Department of Ecology; used with permission.
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	Table 2. Allowance Allocation and Benchmarking Across JurisdictionsNote: the table below is a summary for discussion purposes. Many of the programs have additional nuances.
	Updating/adjusting benchmarks
	Allocation method
	Benchmarking method
	Fallback
	Grandparenting “…average covered emissions for 2022 through 2023 multiplied by the emission reduction target in OAR 340-273-9000 Table 8…” 
	To be determined
	To be determined
	To be determined
	Oregon
	Facility-specific benchmarks. Each facility is assigned a specific allocation baseline, with a single production metric (i.e. without product differentiation).Allocation baselines = avg. emissions/avg. production at each facility during 2015-2019 (intensity-based) or avg. emissions at each facility during 2015-2019 (mass-based).
	Facility-level allocation baselines do not routinely change once they are set. The reduction schedule reduces total allocation by 0% during 2023-2026, 3% from baseline during 2027-2030, and 6% from baseline during 2031-2034 (approx. 0.47% year on year reduction across the 12 years). 
	Mass-based(based on average emissions 2015-2019; used for a few facilities)
	Output-based(facility-specific)
	Washington
	Energy-based (When product-based metrics can’t create effective incentives, uses allowances based on the energy input.)
	Product-based benchmarks. Sector-level equal to 90% of average or “best in class” facilities in CA based on 2008-2010 data. ~90 product-based benchmarks specified in regulation.
	Benchmarks do not routinely change once they are set. No other adjustments to explicitly account for efficiency improvements and new technologies (but other discount factors are applied).
	Output-based (sector-specific)
	California
	Product-based benchmarks. Sector-level benchmarks specified in regulation for cement, lime and aluminum sectors. Average emissions intensity based on 2007-2010 data.For all other sectors each facility has an individual target intensity based on its average emission intensity 2007-2010.
	During 2024-2030 the target intensity (benchmark) for each facility will be progressively updated based upon actual emissions intensity during 2017-2019. A 1% annual reduction is applied as minimal expected effort to improve efficiency, along with other discount factors and consignment.
	Output-based(facility- or sector-specific)
	Energy-based
	Québec
	Benchmarks were updated between 2021 and 2025 to account for technological progress.No other adjustments to explicitly account for efficiency improvements and new technologies, but other discount factors are applied. From 2026-2034 industrial allocation will be phased out as the carbon border adjustment mechanism is phased in.
	Product-based benchmarks. Average of 10% most efficient facilities within a sub-sector based on 2016-2017 data.
	Product-based(fixed-sectorbenchmarking withupdating)
	European Union
	Energy-based
	The EU has 52 product-based benchmarks specified in regulation.
	Product-based benchmarks. Allocative baselines = average emissions intensity per unit of production based on 2006- 2009 data from all relevant facilities (in some cases only one facility). NZ has about 44 product-based benchmarks specified in regulation.
	Benchmarks are being updated using emission intensity data from 2016-2021.No other adjustments to explicitly account for efficiency improvements and new technologies 
	Output-based (product- based)
	New Zealand
	No fallback
	Requires 20% reduction from 2015 levels by 2030.
	Mass-based
	Colorado
	An illustrative example of benchmarks comes from California and the European Union. California has had product-based benchmarks since 2010. The European Union has had its carbon trading system since 2005, and has significantly strengthened it three times:
	Additional information
	For updates on the EITE rulemaking, please subscribe for email updates and visit the EITE rulemaking web page.
	Please visit the program web page for more information on the Climate Protection Program.
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