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1.1 Overview 
 
The Manufacturers of Emission Controls Association (MECA) offers the following comments on the 
United States Environmental Protection Agency’s (EPA) Notice of Proposed Rulemaking on 
Amendments and Nonconformance Penalties for Model Year 2027 and Later Heavy-Duty Highway 
Engines and Amendments to Inducement Provisions for SCR-Equipped Diesel Engines.  
 
Our industry relies on technologically feasible criteria pollutant standards that can be met through 
multiple pathways. MECA believes an important opportunity exists for performance-based 
standards to build on the evolution of engine and aftertreatment technologies in the 16 years since 
the last standards were fully implemented. This proven approach cost effectively reduces NOx and 
PM from heavy-duty engines and vehicles through the application of a diversity of cost-effective 
emission control technologies, providing fleets affordable choices for their business needs. 

 
We support EPA’s proposed changes to warranty and full useful life provisions while retaining the 
standards that become effective for MY 2027 heavy-duty vehicles as these practical changes will 
provide regulatory stability to technology suppliers and cost reductions to new heavy-duty vehicle 
purchasers without sacrificing air quality benefits.  
 
Clean mobility suppliers have invested in developing technologies and manufacturing capacity for 
the past 10 years in advance of implementing these MY2027 and later heavy-duty standards and 
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depend on policy stability to avoid stranded investments. The option to use expanded credit 
allowances and NCPs puts those investments and associated jobs at risk. It is our position that the 
current regulation as finalized in 2022 includes sufficient lead time and compliance flexibility for 
heavy-duty engine OEMs.  
 
For these reasons, we do not support finalizing the proposed changes to the credit provisions and 
addition of unrestricted NCPs. We do not believe there is a need to offer additional compliance 
flexibilities that EPA has proposed or requested comment in this proposal. These unnecessary 
flexibilities include proposed nonconformance penalties and removing the requirement that 
credits be used for the 5% production vehicle allowance. In addition, we do not support EPA 
expanding credit banks to include pre-2022 credits and any upward change to FEL cap that would 
result in a reduction in stringency. 
 
Changes to these provisions incorporated into these standards at this late date with no lead time 
have the potential to strand billions of dollars invested in developing and manufacturing the 
technologies to allow engines and vehicles to comply with the MY 2027 standards and risk the 
associated jobs. MY 2027 engines are already on the assembly line, and several additional future 
model years have already been planned and the associated supply chain secured.  

 
1.2 MECA Background 
 
MECA is a non-profit industry association of the world’s leading manufacturers of technologies for 
clean mobility. For over 50 years, MECA members have established a proven track record in 
developing and manufacturing emission control, engine efficiency, and propulsion components for 
all mobile sources in all world markets. Our industry has played a critical role in the environmental 
success story associated with light-, medium- and heavy-duty vehicles in the United States, and 
has continually supported efforts to develop innovative, technology advancing, emission reduction 
programs to improve ambient air quality while simultaneously yielding fuel savings to consumers. 

 
MECA members are a part of the clean mobility supplier industry that employs nearly 400,000 
North American skilled workers building the technologies that reduce emissions and improve the 
fuel economy of on-road and non-road vehicles and equipment. Suppliers create two-thirds to 
three-quarters of all automotive jobs in the U.S., and these jobs are in nearly every state in the 
United States – the top 10 states being Michigan, Texas, Illinois, Virginia, New York, Indiana, North 
Carolina, Ohio, Pennsylvania, and South Carolina. The mobile source emission control industry has 
generated hundreds of billions of dollars in U.S. economic activity since 1975 and continues to 
grow and add more jobs in response to necessary and well-designed air quality policies and 
regulations such as the heavy-duty engine criteria pollutant standards. Clean mobility technology 
manufacturers invest billions of dollars each year in developing the technologies that reduce 
emissions from mobile sources.  
 
 
 
 



3 

2. Responses to EPA’s Request for Comments 
 

MECA would like to provide comments on the following issues that were requested in the current 
NPRM.  More details will be provided on each issue later in this document. 
 
2.1 MECA supports EPA’s proposal to return the warranty requirements to 100,000 miles or five 
years.  
 
MECA supports EPA’s proposal to return warranty requirements to 100,000 miles or five years as 
an effective measure to reduce unnecessary increases in the purchase prices of new MY2027 
heavy-duty vehicles.  Increasing warranty requirements ultimately results in manufacturers 
passing on additional costs which increase the sales prices of new vehicles.    
 
There exists a significant data gap in real-world vehicle operation, preventative maintenance and 
repair frequency beyond today’s 100,000-mile warranty. Technology suppliers typically receive no 
information past the current warranty period of 100,000 miles because the OE dealer network is 
not required to share that information. This data gap cannot be entirely offset by accelerated aging 
and OE demonstration fleets. In addition, much of the current data on warranty claims and repairs 
as well as vehicle use characteristics originate from first owners and very limited data from 
subsequent owners and second or third vehicle uses.  These data gaps make it difficult for suppliers 
to estimate the cost impact of a mandated extended warranty which leads to inflated cost 
modeling to ensure financial integrity.  
 
It should also be highlighted that normal market competitiveness leads to real-world operational, 
maintenance and repair issues related to new technologies being addressed by OEMs and their 
suppliers within a few years of their market introduction. The implementation of the 2010 
emissions standards is a good example of this market competitiveness driven process.  
 
If longer warranty requirements are considered in a future action, we encourage EPA to build an 
appropriate amount of phase-in which allows for OEMs and their suppliers to accumulate data 
from field-aged parts on in-use trucks from a representative cross-section of vehicle age, repair 
records and ownership status. The phase-in of extended warranty is a better strategy for limiting 
new vehicle price increases due to real-world uncertainties. 
 
Encouraging states to implement enforceable state heavy-duty inspection and maintenance (I/M) 
programs. HD I/M programs will provide certainty that vehicles are repaired, regardless of the 
length of engine warranty. HD I/M programs could also be included for credit consideration under 
state SIPs. Last year, CARB initiated its Clean Truck Check heavy-duty I/M program, which could be 
a model program that for other states. Heavy-duty I/M ensures truck engines and aftertreatment 
systems are properly maintained throughout their full useful life, especially after the warranty has 
expired. This is particularly true for large class 7 and 8 tractor trailer trucks that may be on their 
second or third owner.  
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MECA believes that sensors, already on vehicles and that are an essential part of the OBD system 
can be used for the purpose of compliance monitoring in the future. MECA members provide their 
customers with the full spectrum of temperature, NOx, ammonia, PM and other sensors and OBD 
control units to allow them to comply with OBD requirements. Real Emissions Assessment Logging 
(REAL) requirements, which are now in force, require OEMs to store NOx emissions information 
on the vehicle. MECA members offer telematics capability, that could be combined with robust 
sensor monitoring to provide periodic reporting to state I/M programs. 
 
With the known million mile plus lifetimes of heavy-duty trucks and value of durability to 
customers, suppliers are continually working to improve the accuracy and lifetimes of their 
sensors.1 Manufacturers are also experimenting with sensor placement in the exhaust to minimize 
limitations and extend the temperature range of their sensors to further improve their durability.   

 
2.2 EPA requested comment on whether regulated parties have any significant reliance interests 
with respect to the changes in emission-related warranty, regulatory useful life, and other 
program elements contained in this proposal. In addition, EPA requested comment on the 
nature and extent of any other reliance interests that may arise from this proposed action, 
stating a commitment to assessing any such interests, determining whether they are significant, 
and weighing such interests against competing rationales, as required by law. (C-1, C-3). 
 
Suppliers have made major investments in technology innovation, development engineering, 
components manufacturing and OEM service programs to enable engine and vehicle makers to 
achieve and maintain vehicles in compliance with the MY 2027 and later heavy-duty emission 
standards. There are several elements of this proposal, both as proposed and on which EPA has 
not proposed but is seeking comment, that would lead to delays in implementation and changes 
that reduce market size, putting investments and jobs at risk and resulting in commercial 
detriment to technology suppliers.  
 
Changes to emission credit provisions will have implications for the uptake of technology products 
supplied by our industry. Furthermore, we have concerns with the proposal to offer unrestricted 
nonconformance penalties (NCPs) less than one year prior to the start of implementation. As 
described in Section 3 of our comments, the decade-long technical record built to support these 
standards demonstrated technological feasibility and provided OEMs significant lead time ahead 
of the MY 2027 start of implementation. This is reinforced by announcements by every major 
engine OEM of commercially available MY 2027 compliant products over the past few years.2 

 

 
1 Y. Kawamoto, Y. Todo, H. Shimokawa, K. Aoki, M. Kawai and K. Ide, "Development of High Accuracy NOx Sensor," in 
SAE Technical Paper 2019-01-0749, 2019. 
2 https://www.cummins.com/en-na/news/2026/03/26/cummins-takes-innovation-back-road-2027-engine-tour; 
https://northamerica.daimlertruck.com/news-stories/2026/detroit-introduces-its-2027-heavy-duty-gen-6-engines; 
https://www.ttnews.com/articles/vtna-epa-13-engine;  
https://news.international.com/2026-01-07-International-Confirms-EPA-2027-Readiness-with-Proven-S13-
Integrated-Powertrain;  
https://www.ttnews.com/articles/paccar-launch-epa-2027-engines  

https://www.cummins.com/en-na/news/2026/03/26/cummins-takes-innovation-back-road-2027-engine-tour
https://northamerica.daimlertruck.com/news-stories/2026/detroit-introduces-its-2027-heavy-duty-gen-6-engines
https://www.ttnews.com/articles/vtna-epa-13-engine
https://news.international.com/2026-01-07-International-Confirms-EPA-2027-Readiness-with-Proven-S13-Integrated-Powertrain
https://news.international.com/2026-01-07-International-Confirms-EPA-2027-Readiness-with-Proven-S13-Integrated-Powertrain
https://www.ttnews.com/articles/paccar-launch-epa-2027-engines
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Technology commercialization is a lengthy process that includes design, testing, vehicle 
integration, and real-world deployment across a large fleet of trucks to ensure the technology is 
reliable, durable, and performs as intended in field conditions. This is why long-term regulatory 
stability and predictability combined with stringent standards are a critical signal to industry to 
begin making investments and collaborating with their suppliers of technologies that will be 
needed in the future. MECA members have been engaged in developing a large portfolio of 
technology options that can be installed on a vehicle to optimize the lowest NOx emissions with 
simultaneous improvements to fuel economy. In 2013, Southwest Research Institute (SwRI) was 
granted a contract to demonstrate the technical feasibility for achieving MY 2027 NOx emission 
standards at longer full useful life limits while not negatively impacting fuel economy and other 
criteria pollutants like PM. This successful demonstration program provided OEMs with valuable 
insights several years in advance of the MY 2027 implementation date and even years before the 
2022 final rule. 
 
MECA supports technologically feasible criteria pollutant standards that can be cost-effectively 
achieved by a diversity of powertrains, including internal combustion engines, hybrids and fully 
electric vehicles. These standards, when designed appropriately, simultaneously promote 
technological progress and improve health and welfare for all Americans.  

 
Changes to the stringency of these heavy-duty emission standards by opening additional 
compliance mechanisms through credits and nonconformance penalties would effectively delay 
implementation or weaken the standards, resulting in an adverse impact to the automotive clean 
technology supplier industry. Introduction of additional mechanisms that allow compliance 
without application of emission control technology reduces regulatory stability that in turn leads 
to market uncertainty for our industry. This results in delays and cancellations of current programs 
already started by OEMs and their suppliers. Furthermore, granting additional compliance 
flexibility at this late date will lead to stranded investments made to manufacture technologies for 
the 2027 through 2029 model years and subsequent loss of manufacturing jobs.  

 
These heavy-duty standards were finalized in 2022 to provide OEMs lead time to work with their 
suppliers on certification of compliant vehicles. That process resulted in the press releases cited 
above in which every major OEM announced MY 2027 compliant products coming to market. 
Changing course at this late date, with only a few months before the start of implementation, is 
particularly damaging for our industry and increases the likelihood of stranded investments. In 
reliance on the standards, suppliers have been working with their customers to prepare for 
introduction of MY 2027 engines and vehicles for several years now. This includes substantial 
investments over 10 years to conduct the engineering analyses and testing that have resulted in 
the completion of design of MY 2027 and later engines and vehicles. Furthermore, supply chains 
have been secured to deliver the tooling needed in the manufacturing process. 
 
Companies that design and manufacture emission control and efficiency technology products to 
meet criteria pollutant and fuel economy standards employ nearly 400,000 people at over 2000 
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facilities across the United States. 3  The clean mobility industry exists largely because of 
technologically feasible and cost-effective regulations for vehicles and fuels. The goal of these 
regulations, consistent with EPA’s mission, is to reduce emissions to achieve improved air quality 
that results in a healthier American population. Feasible vehicle regulations save billions of dollars 
in avoided medical expenses, attract investment in our economy, and have spurred an entire 
industry that generates hundreds of billions of dollars annually in U.S. GDP. Furthermore, suppliers 
invest billions of dollars each year in research and development supporting technological 
innovation that is exported around the world. In fact, automotive technology suppliers account for 
approximately 40% of the auto R&D conducted in the U.S. each year.4  

 
The uncertainty created by excessive credit allowances and NCPs may potentially jeopardize new 
investments in American manufacturing of advanced clean engine technologies. The long-term 
impacts of stranded investment may lead companies to question the risk of future investments in 
the U.S. when other regions offer regulatory stability.  

 
Automotive suppliers represent the largest sector of manufacturing jobs in the nation and have 
made long‐term investment decisions based on heavy-duty standards set in 2022. In fact, 
automotive suppliers have seen an overall 23 percent increase in employment since 2012, which 
can partly be attributed to advanced technology development spurred by progressive 
technologically feasible emission standards. While supplier direct employment in the U.S. is 
highest in Michigan, Ohio, and Indiana, the highest growth in recent years has been seen in the 
Southeast region.5 Delays to technology uptake due to additional compliance flexibility will cause 
adverse economic impacts, including the loss of jobs. Initial job losses will most likely be in 
application engineering, with several other job functions being impacted. 
 
2.3 EPA requested comment on allowing manufacturers to interpolate their data to the shorter 
useful life periods and indefinitely keeping the MYs 2026 and earlier regulatory useful life (FUL) 
periods for MYs 2027 and later. (C-4, C-6) 
 
MECA supports a proposed change to useful life that continues today’s 435,000-mile FUL only 
through 2029 and phases-in current extended FUL provisions out to 650,000 miles starting in MY 
2030. Based on the announcements (referenced in Section 2.2) from OEMs, MY 2027 products 
have already been designed to longer full useful life requirements. As a result, MECA supports that 
EPA should allow manufacturers to interpolate their existing data to the shorter useful life period. 
 
However, given the time it takes to prove durability on the road and especially for on-engine 
components that are not able to be aged in an accelerated fashion, MECA acknowledges that EPA’s 
proposed phase-in of new FUL durability provisions through MY 2030 attempts to strike a suitable 
balance to allow suppliers to work with their customers to fill current information gaps and 

 
3 https://www.bluegreenalliance.org/resources/bluegreen-alliance-unveils-latest-auto-industry-map-for-domestic-
manufacturing-advocates/ 
4 Motor & Equipment Manufacturers Association, Moving America Forward (2013), 
https://www.mema.org/resource/2013-economic-impact-study-moving-america-forward 
5 https://www.mema.org/sites/default/files/resource/MEMA_ImpactBook.pdf 

https://www.bluegreenalliance.org/resources/bluegreen-alliance-unveils-latest-auto-industry-map-for-domestic-manufacturing-advocates/
https://www.bluegreenalliance.org/resources/bluegreen-alliance-unveils-latest-auto-industry-map-for-domestic-manufacturing-advocates/
https://www.mema.org/resource/2013-economic-impact-study-moving-america-forward
https://www.mema.org/sites/default/files/resource/MEMA_ImpactBook.pdf
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complete additional R&D to ensure future trucks continue to be durable. Results from the SwRI 
demonstration program support the feasibility of NOx limits at the FUL requirements finalized in 
2022.6  
 
2.4 EPA requested comment on the proposed change to the MYs 2027-2029 credit allowance 
under 40 CFR 1036.150(k), including whether it appropriately balances the implementation 
needs and protection of emissions benefits. EPA also requested comment on whether this 
flexibility should apply to fewer MYs (e.g. only MY 2027, or MYs 2027 and 2028), or more MYs 
(e.g., also MY 2030 or beyond). EPA also requested comment on whether the five percent cap 
should be lower or higher, and if the cap should remain constant or phase down over time. (C-7) 
 
EPA is proposing to remove the requirement that OEMs use NOx credits for the allowance to 
produce current MY2026 engines for up to 5% of their total production in MY2027 to 2029. While 
we agree that the 5% allowance provides flexibility for OEMs in the first few model years of 
implementation, MECA supports retaining the production allowance requirements as finalized in 
the 2022 regulation. We do not support finalizing the proposed change to allow vehicles to be 
certified above the MY 2027 standards without the use of credits. As EPA reported in Section 1.2 
of this proposal’s RIA, several OEMs have significant credit balances that we believe are sufficient 
for all OEMs to utilize ABT and use existing credits for engines certified under the 5% production 
allowance flexibility. 
 
2.5 EPA requested comment on several changes to the credit provisions, including: 

• Increasing the NOx FEL cap to a level greater than 65 mg/hp-hr 
• The number of MYs over which a higher FEL cap should apply 
• Whether and how banked NOX emission credits earned prior to MY 2022 should be 

allowed for use in MYs 2027 and later and an appropriate discount that could be applied 
to credits earned from the MYs 2004 to 2009 engines for use in MYs 2027 and later 

• Whether and how emission credits could be utilized between engine service classes, 
including whether a credit discount should be applied, the value of such a discount, and 
if that discount should be different depending on which averaging set the credits are 
coming from 

EPA requested comment on the possible economic and emissions impacts of changes based on 
the above. EPA also requested comment on any reliance interest engine manufacturers or others 
may have, including the specific reliance concerns and available data which supports a reliance 
argument. Finally, EPA requested comment on the potential interactions of these three credit 
flexibilities, including the impacts on the overall emissions reductions of the MY 2027 and later 
program, the costs of the program, and any potential impacts on the competitive landscape for 
the regulated industry.  (C-8, C-9, C-10, C-11) 
 
MECA believes that incentivizing early introduction of technologies is an effective way of driving 
development of the cleanest technology ahead of regulations to deliver early emission reductions. 
EPA’s NOx credit multiplier provisions finalized in 2022 were appropriate and rewarded 

 
6 https://www.regulations.gov/document/EPA-HQ-OAR-2019-0055-2964 

https://www.regulations.gov/document/EPA-HQ-OAR-2019-0055-2964
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manufacturers that have invested in the cleanest technology first with greater credits. For example, 
natural gas engines that were already emitting at the lowest 2027 limits generated early 
compliance credits, as evidenced by the large credit banks reported in EPA’s RIA for this proposed 
rule. 
 
Broadly, MECA’s position for all of the questions on credit provisions listed in these sections is that 
EPA should retain the original provisions as finalized in the 2022 regulation. We do not support 
finalizing changes to the proposed regulation that are based on the above requests for comment. 
As noted above and reported by EPA in Section 1.2 of this proposal’s RIA, the major OEMs have 
significant credit balances that we believe are sufficient to provide all OEMs the necessary 
flexibility to utilize ABT and use existing credits to comply with MY 2027 and later standards.  We 
therefore don’t support the use of pre-2022 credits, which EPA’s comprehensive analysis in the 
2022 RIA concluded was unnecessary and would only serve to delay needed emission reductions 
and technology deployment. 
 
More specifically, MECA does not support a higher FEL cap for early model years or an alternative 
level or a permanent increase in the FEL cap. Changes to the credit provisions discussed above will 
diminish the market size in a way that is impossible for suppliers to assess because OEMs do not 
share their compliance strategies. Suppliers have obtained some degree of market predictability 
through agreements with their OEM customers leading up to the start of implementation for MY 
2027. However, the inability for suppliers to predict the impact on our industry of changes to these 
provisions will inject additional market uncertainty at a time when additional forces have reduced 
market stability. 
 
Another argument for not making further changes to credit provisions finalized in 2022 is that 
OEMs have had significant lead time, including the demonstration program described in Section 
3.1 of these comments. 
 
2.6 Alternative Standards for Hybrid and Specialty Vehicles (C-14) 
 
MECA accepts the need for an allowance of non-road certified engine use by vehicles that may not 
have a suitable highway certified engine due to their unique use (amphibious, all-terrain, limited 
top speed of 45 mph, etc.) with appropriate annual limits per manufacturer. 
 
Moreover, MECA advises that heavy-duty hybrid vehicles are likely to become increasingly 
deployed in the near future and EPA should develop engine or vehicle-based standards for their 
certification equivalent to conventionally powered medium and heavy-duty highway engines. 
 
2.7 EPA is proposing to allow OEMs to use nonconformance penalties (NCPs) to certify engines 
up to today’s emission standard of 200 mg/hp-hr. EPA requested comment on several aspects of 
the NCP calculations, including: 

• Other data sources and alternative methodologies based on other technology packages 
manufacturers are developing to meet the MY 2027 standards 
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• Whether the F factor should be rounded to 1.1 or should be kept at 1.093.  
• The Agency’s estimates of the values in Table IV-2 be used in the NCP formula for the MYs 

2027 and later NOX standard of 35 mg/hp-hr for Medium HDE and Heavy HDE.  
• Whether to rely on an e-heater technology package and references to other publicly 

available data for the components of such a system. 
• The approach of determining MC90 based on the marginal cost between the upper limit 

and the standard  
• The approach for calculating and applying the AAF to determine NCP values. 
(C-15, C-16, C-17, C-19, C-20, C-24). 

 
EPA has the authority to allow OEMs to continue selling engines that do not yet fully meet the MY 
2027 standard while paying Non-Conformance Penalties (NCPs). While MECA understands the 
potential need for NCPs in some situations with limited allowable use and for short duration, MECA 
generally opposes the option for OEMs to pay a monetary penalty for higher emissions in lieu of 
deploying compliant engines with proven emission control technology. There are two major 
disbenefits resulting from this practice. First, it allows OEMs to delay adoption of commercially 
ready off-the-shelf advanced engine and aftertreatment technologies, harming the emission 
control industry. Second, it results in higher emissions that are not offset by credits generated from 
other real emission reductions. 
 
Specifically, as NCPs pertain to these heavy-duty NOx standards, we believe there has been 
sufficient lead time built into the standards finalized in 2022 for OEMs to be prepared to comply 
with the MY 2027 implementation date on time. Not only were the original standards finalized a 
full four years ahead of the start of implementation, but there were learnings from the 
demonstration program as well as several additional supplier and OEM programs that have taken 
place over the past 13 years. See Section 3 of these comments for a detailed description of the 
demonstration program and rationale for limiting the use of NCPs. 
 
With respect to the cost data that EPA used to develop the NCPs, we feel that the direct 
manufacturing costs presented in Tables 4.1, 4.3, 5.1 and 5.3 of the “Draft Technical Support 
Document, Nonconformance Penalties” are within reason.  However, we are not sure that the total 
value of NCPs is set to the right level due to announcements made by at least one OEM that “the 
cost of fully compliant 35-milligram engines would likely be higher than [the currently proposed 
NCPs running at something like the $6,000 to $7,000 range per truck].”7 In the same meeting, in 
response to a question asking if the EPA proposal advantages any competitors, that OEM 
representative went on to say “…actually, I think that maybe the situation is very leveling now and 
maybe to our advantage a little bit.” These statements provide evidence of two issues with the 
NCPs as currently proposed. First, the NCP rates appear to be set too low if an OEM suggests that 
they are less expensive than the cost of compliance. Second, one OEM claims a competitive 
advantage based on the NCPs as proposed. Section 206(g)(3)(E) of the Clean Air Act states that 

 
7 https://www.fool.com/earnings/call-transcripts/2026/07/28/paccar-pcar-q2-2026-earnings-call-transcript/ 

https://www.fool.com/earnings/call-transcripts/2026/07/28/paccar-pcar-q2-2026-earnings-call-transcript/
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“Such penalties under such formula shall remove any competitive disadvantage to manufacturers 
whose engines or vehicles achieve the required degree of emission reduction….”8  
 
In contrast to the first OEM cited above, a second OEM has stated in public comments that they 
do not plan to use NCPs and that “NCPs carry significant legal risks associated with meeting the 
requirements of the Clean Air Act…” and that statements by other OEMs like the one referenced 
above “would seem to demonstrate that the proposed NCPs do not meet the requirements of the 
Clean Air Act.”9 Based on these comments from two major OEMs, we believe that NCPs should not 
be finalized as proposed. Rather, we request that EPA re-evaluate the COC90 numbers to ensure 
the penalties do not result in a pay for compliance practice to avoid implementing proven emission 
control technologies.  
 
Given recent announcements10 by OEMs that they plan to delay MY 2027 products for less than 
one calendar year, we contend that NCPs should only be available for at most two model years 
(MY 2027-2028). To that end, we request that EPA limit the application of NCPs to those model 
years. If the Agency does not favor a time limit on NCPs, we request that EPA set appropriately 
high annual adjustment factors (AAF) in order to increase the NCPs in MY 2028 and later to levels 
that reflect OEM announced level of readiness to make compliant products available across the 
market over the next model year. 
 
2.8 EPA requested comment on several aspects of inducements, including SCR-related engine 
derates. EPA also requested comment on broader SCR reliability improvements, including DEF 
quality thresholds, cold weather exemptions and implementation timing. (C-27 to C-51) 
 
For over fifteen years, SCR has been the industry standard technology applied to every new diesel 
engine used in trucks in the United States, and it has been quickly adopted around the world. As 
described in Section 3.4 below, OEMs quickly understood the capability that SCR afforded to 
calibrate their engines to yield simultaneous reductions in NOx emissions while improving fuel 
efficiency. This technological success story has resulted in NOx emissions from HD vehicles being 
reduced by 90% over the past 20 years. At the same time, the fuel economy of post-2010 SCR 
equipped trucks has improved by greater than 10% compared to pre-2010 heavy-duty engines 
which corresponds to a payback period within the first two years of operation.11, 12 In the most 
recent August 6, 2026 report from the North American Council for Freight Efficiency (NACFE), 

 
8 https://www.law.cornell.edu/uscode/text/42/7525  
9 Potter, Dan, public comment before the US EPA, July 29, 2026; https://www.ttnews.com/articles/daimler-truck-
earnings-q2-2026    
10 https://www.cummins.com/en-na/news/releases/2026/07/23/cummins-announces-phased-model-year-2027-
product-launch-plan;  
https://www.ttnews.com/articles/tration-earnings-q2-2026  
https://www.ttnews.com/articles/paccar-truck-engines-2027  
11 https://theicct.org/the-ever-improving-efficiency-of-the-diesel-engine/;  
https://nacfe.org/research/affs/;  
https://www.fleetequipmentmag.com/volvo-2027-engine-fleet-efficiency-compliance/    
12 Based on diesel fuel price of $4-5/gal and accounting for cost of DEF. 

https://www.law.cornell.edu/uscode/text/42/7525
https://www.ttnews.com/articles/daimler-truck-earnings-q2-2026
https://www.ttnews.com/articles/daimler-truck-earnings-q2-2026
https://www.cummins.com/en-na/news/releases/2026/07/23/cummins-announces-phased-model-year-2027-product-launch-plan
https://www.cummins.com/en-na/news/releases/2026/07/23/cummins-announces-phased-model-year-2027-product-launch-plan
https://www.ttnews.com/articles/tration-earnings-q2-2026
https://www.ttnews.com/articles/paccar-truck-engines-2027
https://theicct.org/the-ever-improving-efficiency-of-the-diesel-engine/
https://nacfe.org/research/affs/
https://www.fleetequipmentmag.com/volvo-2027-engine-fleet-efficiency-compliance/
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modern diesel engine powered SCR equipped trucks equipped with a variety of the latest vehicle 
technologies and operational strategies demonstrated fuel economies of 8.7 to 11.7 mpg 
compared to the average U.S. Class 8 truck efficiency of 6.5 mpg13. This highlights the immense 
potential fuel and cost savings of modern heavy-duty vehicles equipped with SCR.   
 
In the lead-up to 2010 engine rollouts, EPA and OEMs recognized the importance of available DEF 
onboard SCR-equipped vehicles. Initially, this was a challenge associated with SCR deployment and 
recognized in the record for EPA’s 2007/2010 standard regulatory development because the DEF 
needed to be regularly filled to maintain NOx emission reduction efficiency. In a testament to the 
preference for SCR by OEMs as the best NOx control strategy for diesel engines, they chose to 
develop robust systems to ensure that operators were incentivized to refill DEF. These inducement 
strategies are mainly a set of audible and visual cues to alert the driver to refill DEF. It is only when 
vehicle operators choose to ignore the existing audio and visual signals that derates are applied.  
 
The consensus is that most operators routinely maintain sufficient DEF volume and quality onboard 
their vehicles. However, surveys have shown a small percentage of operators ignore their 
dashboard warning lights. As EPA recognizes in this proposal, some components like DEF injectors 
in an SCR system require DEF as a coolant to prevent failure due to overheating, and OEMs have 
utilized engine derate strategies to protect those components. Even in DEF injection systems that 
use engine coolant to cool the DEF injector, elimination of inducements could lead to plugging of 
the injector by crystalized DEF decomposition products resulting in component failure and 
maintenance costs for end-users. For the purposes of ensuring DEF dosing during vehicle 
operation, it would be prudent not to be overly restrictive in the allowance of engine derate 
strategies to protect these high value engine and aftertreatment systems.  
 
Although derate strategies were intended to ensure compliance with EPA’s emissions standards, 
in some extreme cases, it has caused operational delays and economic hardship for equipment 
owners and operators. We support EPA’s August 2025 and March 2026 guidance documents for 
in-use trucks and the language in 40 CFR 1036.111 for 2027 and newer trucks.  These documents 
provide flexibility to OEMs in how they monitor SCR performance, DEF quality and levels and 
respond with inducements.14 Fleet operators will benefit from the flexibility in the operational 
derate schedule that allows for less severe power derating of the engine while extending the time 
to address DEF system faults. Most vehicle manufacturers have communicated that they’ll have 
ECU updates complete around the end of 2027.   
 
We advise that the EPA should allow the August 2025 and March 2026 updates to be rolled out as 
they will provide more flexible inducement strategies to allow vehicle and equipment owners more 
time to repair their emission control systems or refill their DEF tanks with quality fluid and enable 
their SCR systems to operate properly to reduce NOx emissions. Given the issues described by 
fleets are related to in-use vehicles, the changes to engine inducements in this proposal will not 
impact the majority of existing vehicles on the road. For these reasons, MECA recommends that 

 
13 https://nacfe.org/sdc_download/67530/?key=5imuz8ikj13944qbgelh8pv5yew749 
14 https://www.epa.gov/regulations-emissions-vehicles-and-engines/diesel-exhaust-fluid  

https://nacfe.org/sdc_download/67530/?key=5imuz8ikj13944qbgelh8pv5yew749
https://www.epa.gov/regulations-emissions-vehicles-and-engines/diesel-exhaust-fluid
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EPA not finalize the proposed changes to engine inducement provisions but rather continue to 
operate under the above referenced guidance documents and CFR and allow more time for the 
changes to be implemented out to 2031 and their efficacy demonstrated before making any 
further changes in the regulation.  
 
In the interim, engine and vehicle OEM control algorithms can be demonstrated during 
certification and under real world conditions which will allow empirical data to be collected and 
evaluated to support further changes that may be found to be necessary. 
 
DEF Sensors and Operational Thresholds 
 
Regarding DEF quality thresholds, DEF sensors have the ability to differentiate DEF concentration 
values from 0% to 50%, with 1% accuracy and 0.25 resolution. Allowing the system to dose at 
lower-than-normal concentrations values will not be limited by DEF system componentry but in 
most scenarios will result in an increased consumption of (diluted) DEF and potentially stress DEF 
system components and trigger an increase in operator alerts. With modified software and an 
appropriate timeframe for implementation, OE engine manufacturers could accommodate lower 
concentrations of DEF by increasing injection rates to achieve compliance and reduce operator 
alerts.  
 
For those instances where maximum volumetric DEF flow occurs, but the NOx emissions are above 
normal control ranges, operator notification and possible inducements could still be enacted. 
 
The decision to notify operators at a threshold of 20 percent (%) is a separate matter but seems 
greater than necessary given the commercial availability of high-quality DEF that has a typical 
maximum deviation of only 0.7%, meaning that a deviation of 12% would have to be an intentional 
shift or an accident by the operator.  Logically, a much tighter window would assist an operator in 
achieving a compliant system and a 5% tolerance window would be more than adequate given the 
precision of the sensing and the precision of the DEF itself. For these reasons, we recommend that 
EPA should require operator notification if the DEF concentration is below 27% and not 20%. 
 
In addi�on, current DEF sensor technology can monitor DEF quality accurately within two minutes 
a�er a fill event so there is no need for EPA to require temporary disablement of DEF compensa�on 
and quality detec�on a�er a fill event. In addi�on, delaying or disabling the DEF quality reading 
a�er a fill event creates a missed opportunity to immediately detect incorrect fluid fill. 
 
EPA also reports that operator comments indicate that there are problems due to DEF freezing 
(around 12⁰F or -11⁰C) in very cold climates. Engine and component manufacturers are well aware 
of the known DEF freeze point and have designed engine coolant tubes within the DEF tank header 
design and subsequent system heaters that sufficiently warm the DEF fluid within 70 minutes to 
enable proper DEF dosing. MECA recommends that EPA not revise DEF thaw requirements and 
should further inves�gate field complaints and warranty claims at a deeper level with OEM vehicle 
manufacturers to validate such claims.  
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3. Technical Feasibility of Meeting MY 2027 Standards 
 
3.1 A robust test program was conducted to demonstrate that technologies can achieve the 
proposed standards. 

 
The proposed emission limits have been derived from years of technology demonstration and 
testing at Southwest Research Institute under CARB and EPA contracts that began in 2014 and have 
been enhanced under multiple phases to expand duty cycles, technologies and engines. MECA and 
our members have committed millions of dollars in cash and in-kind contribution to provide 
hardware and funding into this program to demonstrate multiple pathways for meeting a 90% 
reduction in NOx while not impacting fuel consumption and controlling other regulated and 
unregulated pollutants. This seminal demonstration program also benefited from in-kind 
contribution from Volvo and Cummins who provided engines and calibration assistance, funding 
from South Coast AQMD and the Port of Los Angeles, among others, to deliver a robust technology 
feasibility demonstration through partnership between industry and regulators.   

 
The first stage of the program that concluded in 2016 relied on an advanced MY 2014 diesel engine 
(now over 10 years old) that included turbo-compounding technology to provide fuel saving at 
highway speeds. This technology posed thermal management challenges at cold start and low load 
operation, but this could be overcome through the use of active heating based either on electric 
or fuel burner components. In spite of these challenges, this first ever demonstration of ultra-low 
NOx emissions served as a great learning opportunity through screening of thirty-three different 
aftertreatment configurations and advanced calibration to demonstrate that future 0.035 g/bhp-
hr emission limits are feasible. The learning from this stage of the program served as the starting 
point for technology selection in future stages of this multi-year program. This work was published 
in 2017 in a number of SAE technical papers.15  

 
The primary objective of stage two of the program was to develop a low load certification cycle 
based on real world truck operation derived from duty cycles collected by the National Renewable 
Energy Lab (NREL) and UC-Riverside on over 800 trucks operating in California and across the U.S. 
The methodology developed under this program by NREL and SwRI was a completely original 
approach to certification cycle development and will serve as a model for future regulations around 
the world for years to come. The stage 1 engine and aftertreatment system was operated over the 
newly developed certification cycle and demonstrated that when engine calibration and 
aftertreatment are optimized for real world operation, it is possible to achieve NOx reductions over 

 
15 C. Sharp, C. C. Webb, G. Neely, M. Carter, S. Yoon and C. Henry, "Achieving Ultra Low NOx Emissions Levels with a 
2017 Heavy-Duty On-Highway TC Diesel Engine and an Advanced Technology Emissions System - Thermal 
Management Strategies (SAE 2017-01-0954)," SAE International Journal of Engines, vol. 10, no. 4, pp. 1697-1712, 
2017; C. Sharp, C. C. Webb, S. Yoon, M. Carter and C. Henry, "Achieving Ultra Low NOx Emissions Levels with a 2017 
Heavy-Duty On-Highway TC Diesel Engine - Comparison of Advanced Technology Approaches (SAE 2017-01-0956)," 
SAE International Journal of Engines, vol. 10, no. 4, pp. 1722-1735, 2017; C. Sharp, C. C. Webb, G. Neely, J. V. 
Sarlashkar, S. B. Rengarajan, S. Yoon, C. Henry and B. Zavala, "Achieving Ultra Low NOx Emissions Levels with a 2017 
Heavy-Duty On-Highway TC Diesel Engine and an Advanced Technology Emissions System - NOx Management 
Strategies (SAE 2017-01-0958)," SAE International Journal of Engines, vol. 10, no. 4, pp. 1736-1748, 2017. 
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95% from the baseline system under the most challenging conditions. Although overcoming the 
thermal mass of the turbo-compound unit at low loads required active thermal management at a 
fuel penalty of about 2%, we did learn about aftertreatment architecture and design optimization 
to reduce emissions from both cold-start and low load operation, and this knowhow was carried 
into stage 3 of the program.   

 
Stage 3 of the program began in 2017 and employed a different state-of-the-art 15L engine that 
achieved fuel economy improvements without the use of turbo-compounding. The aftertreatment 
system options were narrowed down based on all of the learning in stages 1 and 2. Furthermore, 
replacing the use of active burner thermal management, the team applied cylinder deactivation 
(CDA) on this engine and further calibration to get rapid heat-up of the aftertreatment from cold-
start as well as maintaining SCR temperature during coasting, idling and low speed operation. The 
CDA provided thermal management while reducing fuel consumption and CO2 emissions. Other 
technology options for simultaneous thermal management and GHG reductions were also 
evaluated and are discussed below. These include driven turbochargers among others that OEMs 
could employ to build additional compliance margin against tighter NOx limits and future fuel 
efficiency benchmarks. This stage of the program was another first of its kind demonstration of 
achieving both ultra-low NOx emissions and simultaneous fuel efficiency improvements that have 
long been considered a challenging trade-off by engine developers. These results and the 
realization that OEMs can build low-NOx engines with simultaneous fuel economy improvements 
have been confirmed by real product announcements referenced in Section 2.2 above. 
 
3.2 Technology development and optimization have continued, resulting in a large set of cost-
effective technology solutions. 
 
Over the course of this multi-year program, the technology innovation was not static, and in fact 
new technologies came on midstream as they became commercially viable. Even the 
aftertreatment components that remained fundamentally unchanged from today’s systems on 
trucks benefited from multiple generations of substrate improvements and new catalyst 
formulations that occurred over the 8 years of testing under this program. Further improvements 
in catalysts and architectures were tested in the final EPA-led portion of the test program that built 
on the learnings of the earlier portion of the program.   

 
Catalyst suppliers have already developed a next generation of SCR catalysts with higher NOx 
reduction efficiency and better durability compared to the Stage 3 parts tested in the SwRI 
demonstration program. Through the use of sophisticated models that incorporate the latest 
learnings on both thermal and chemical aging effects, it is possible to project the gains in efficiency 
provided by these new materials. Furthermore, even in the short time since the latest emission 
control system was provided to SwRI for the demonstration program, improvements continue to 
be made to substrates and catalysts. For example, a recent paper published at the 2022 SAE WCX 
conference describes development of high-porosity honeycomb substrates with thinner wall 
thickness and high cell density that can be coated with SCR catalyst. The combination of 
developments on this substrate enables higher surface area and lower thermal mass, which 
improves coating efficiency, reduces catalyst heat-up time, and reduces pressure drop. These 
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result in performance improvements that are especially prominent at low temperature operation. 
At engine exhaust temperatures of 175℃, the NOx conversion efficiency improved by 14% 
compared to earlier generation substrates.16   

 
This example of continual improvement and optimization is a testament to the ongoing innovative 
technology development occurring in the industry between suppliers and their OEM customers. 
Each time a test is run, new information is obtained and applied to the next iteration. This has been 
going on continually over the past 20 years of advanced emission controls on trucks. In fact, over 
the life of the SwRI program, catalyst suppliers have deployed new catalyst formulations and 
coating techniques to continually improve the durability and performance of the SCR system in 
order to build greater compliance margin relative to the program targets. Our industry has seen a 
tremendous amount of innovation on both engines and aftertreatment since the U.S. 2010 on-
road diesel standards were implemented. This learning has been applied to improve 
manufacturing and reduce variability that has allowed systems to be downsized by about 60% and 
reducing their costs by about 30%.   

 
The 2022 regulation set the goals for engineers at OEMs and suppliers who worked in partnership 
to make robust and durable systems integrated on trucks and tested in the field. This collaboration 
is only possible once new standards are set, signaling regulatory stability to engine makers and 
suppliers. Over the past 16 years of diesel aftertreatment experience, our industry has learned a 
great deal about the design and operation of advanced diesel aftertreatment systems based on a 
DOC, DPF and SCR and the use of liquid urea to reduce NOx.  The SwRI program has demonstrated 
that passenger vehicle level emissions are also achievable from heavy-duty diesel engines to match 
the NOx emissions from natural gas engines that have operated at 20 mg/bhp-hr levels for years. 
A more detailed discussion of the multiple technology pathways to achieving the emission limits 
proposed in this rule is provided below. 
 
3.3 Commercially available technologies have been demonstrated to meet a 35 mg/bhp-hr FTP 
NOx standard at 750,000 miles full useful life. 
 
Engine technologies, advancements in engine calibration, thermal management, and catalysts can 
be combined to enable engines plus aftertreatment systems to achieve FTP and RMC emissions 
well below 35 mg/bhp-hr NOx. 17  The record shows that engines can be built with sufficient 
compliance margins that OEMs need for full useful life durability. The SwRI demonstration program 
funded by EPA optimized the engine and aftertreatment system based on lessons learned during 
the initial stages of the program. During cold-start and low-load operation, which are challenging 
conditions for emission control, engine technologies can be combined with calibration and thermal 
management to reduce engine-out NOx emissions and achieve real-world NOx reductions. Engine 

 
16 Y. Ido, K. Kinoshita, C. Goto, H. Toyoshima, S. Hirose, E. Ohara, T. Honda, A. Kaneda, A. Wells and C. Vogt, "High-
Porosity Honeycomb Substrate with Thin-Wall and High Cell Density Using for SCR Coating to Meet Worldwide 
Tighter Emission Regulations (SAE 2022-01-0550)," in SAE WCX, Detroit, MI, 2022. 
17 MECA, "Technology Feasibility for Heavy-Duty Diesel Trucks in Achieving 90% Lower NOx Standards in 2027," 2020. 
Online at https://www.meca.org/wp-content/uploads/resources/MECA_2027_Low_NOx_White_Paper_FINAL.pdf; 
https://www.regulations.gov/document/EPA-HQ-OAR-2019-0055-2964 

https://www.meca.org/wp-content/uploads/resources/MECA_2027_Low_NOx_White_Paper_FINAL.pdf
https://www.regulations.gov/document/EPA-HQ-OAR-2019-0055-2964
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calibration and thermal management combined with advanced catalysts and substrates have 
improved to the point where a current technology engine plus aftertreatment system can achieve 
FTP emissions below 50 mg/bhp-hr NOx.   

 
New aftertreatment architectures announced by OEMs (Section 2.2 above) employ two different 
configurations. One option is a close-coupled selective catalytic reduction (SCR) catalyst before the 
diesel oxidation catalyst (DOC) and diesel particulate filter (DPF) in a twin SCR system arrangement 
with dual urea dosing. A second option uses a more tradition DOC/DPF/SCR layout with additional 
heat added electrically in strategic locations of the aftertreatment. These designs are both able to 
meet the MY 2027 emission standards out to 750,000 miles. Over the past several years, industry 
has embraced remaining challenges as suppliers optimized their components and engine 
manufacturers honed their calibrations to exceed what has been demonstrated to date. 

 
3.4 Engines and aftertreatment systems can be designed and optimized for simultaneous 
reductions in NOx emissions and fuel consumption. 
 
Research undertaken by multiple teams as part of the Department of Energy’s SuperTruck I 
program has demonstrated how these technologies can be combined to achieve a 16% boost in 
fuel economy and improved freight efficiency. Participants in the SuperTruck II program have been 
demonstrating even greater gains in fuel and freight efficiency, with engines achieving 55% brake 
thermal efficiency through the use of technologies like waste heat recovery.   

 
Engine efficiency technologies – such as cylinder deactivation, advanced turbochargers, and 
hybridization – have also been demonstrated in combination with advanced aftertreatment 
technologies on heavy-duty diesel engines. Testing has shown the ability of several advanced 
engine technologies to be optimized to improve fuel efficiency while increasing exhaust 
temperature in diesel engine exhaust, which improves SCR NOx reduction performance. 
 
The calibration of internal combustion engines is a delicate balance that has to deal with trade-offs 
to optimize performance and emissions. For example, there is an inverse relationship between PM 
and NOx emissions that engine manufacturers applied to meet emission standards up through the 
2006 heavy-duty highway regulations. In 2007, the requirement to reduce both PM and NOx 
emissions caused OEMs to install DPFs on diesel vehicles, which allowed engine calibrators to 
optimize the combustion in the engine to meet lower NOx emissions while relying on the DPF to 
remediate the resulting higher PM emissions. This example of effective emission regulations 
provided a technology solution to overcome the traditional barriers of engine thermodynamics. In 
2010, SCR systems were installed on most trucks in response to a further tightening of NOx limits. 
SCR allowed calibrators to not only reduce the soot load on DPFs (and in turn provide a better NOx-
to-soot ratio to promote passive soot regeneration) as a way of improving fuel efficiency but also 
to take advantage of another well-known trade-off in combustion thermodynamics between fuel 
consumption and NOx emissions from the engine. 

 
Since 2010 the predominant technologies to reduce tailpipe NOx from diesel engines have been 
EGR from the engine and SCR in the exhaust, and every generation of SCR system has led to 
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improvements in catalyst conversion efficiency. Engine manufacturers quickly recognized SCR as a 
very effective technology option that has allowed them to provide fuel economy improvements 
while still achieving NOx and PM reduction targets from the engine. OEMs have accomplished this 
by calibrating new engines to burn less fuel and rely on the SCR system to remediate the additional 
NOx emissions that result from such calibration. 

 
Setting stringent emission targets with adequate lead time through realistic regulations has 
allowed engine calibrators to expand their toolbox from the engine to the powertrain to enable 
simultaneous NOx reductions and engine efficiency improvements. 
 
4.1 Conclusion 

 
In conclusion, MECA appreciates the opportunity to comment on EPA’s proposed rule. We strongly 
support EPA’s decision to retain the emission standards set in 2022 for implementation beginning 
with MY 2027. The record supporting this regulation is one of the most robust and complete sets 
of information that has accompanied any rulemaking, including significant testing funded by EPA 
that demonstrated pathways to meeting the NOx standards at extended durability. This test 
program at Southwest Research Institute has shown that engines equipped with advanced 
technologies paired with state-of-the-art aftertreatment systems can achieve 35 mg/bhp-hr at 
extended durability requirements with sufficient margin needed by OEMs. Every major engine 
OEM has announced a compliant MY 2027 since the standards were finalized in 2022. The MY 2027 
and later standards will result in cost effective air quality benefits for millions of Americans living 
in ozone and PM non-attainment areas.  

 
MECA supports EPA’s proposed revision to heavy-duty emissions warranty provisions and suggests 
that any future update to warranty requirements implement a phased-in approach to allow OEMs 
and suppliers time to assess cost implications. We also acknowledge EPA’s rationale for delaying 
the full useful life durability demonstration requirements until MY 2030. However, there is no 
reason to delay extended FUL past MY 2030 given the expansive demonstration testing conducted 
at SwRI. 

 
MECA believes that the standards and credit provisions as finalized in 2022 are technically 
achievable for implementation by MY 2027, and no additional credit flexibilities are necessary 
given the number of available credits reported by OEMs to EPA. Specifically, MECA does not 
support changes to the requirement that credits be used for the 5% production allowance, the 
ability for OEMs to use pre-2022 credit banks, changes to the credit discount rates, and any upward 
movement of the FEL cap. 

 
Finally, MECA does not support the use of NCPs, except under very limited circumstances and 
under existing authority granted EPA. The current proposal does not sufficiently limit the ability 
for OEMs to use NCPs as a way to pay for compliance in lieu of technology deployment. MECA 
requests that the EPA review the COC90 and AAF to ensure the penalties take into consideration 
public statements by OEMs about the amounts of the penalties and the way that OEMs plan to use 
them.   
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Our industry is prepared to do its part and deliver cost-effective and durable advanced emission 
control and efficiency technologies to the heavy-duty sector to assist in simultaneously achieving 
lower GHG and NOx emissions, while also meeting other criterial pollutant standards. 
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