LS R HE R R R T AL
JRINZ R 5 AR B

5. TEREANE NS E )5 5%

RATEE H AP OB IERE TR, Bt S SR s U R A E . B sl ARG
R R s, A TR S A A PR BRI T 22, AR ERET = A E A e A HE RSO A A2l

AEJIGN TSR E AR E ERANSE T SRR A SEEIMRAE (EPA) HYZERIAFRE TRANSL G ) 502 2 SR
REHNFENARE NS R —, REREN b MBI T e, oottt 24 BT Y77 SR H — 2.

51  HbaEfESCERES:: EPAMZRNAbRE B SLiE )7 %

FER LIS T 52 B A4 R R A B R AR E RIS E 7 5. A, 119706 (B2 <ik)
RURIE RS, SEE R RRA PR NS 75 R B DU R INE. 245k, BT R AW EE, MRIE
TR AR R, SRR ARIATE MR T2, iR R o P i HE bR A oK

AT SEE Rk TR A S IIIE S SRR IR PR A (Selective Enforcement Audit, SEA) /5%, EPAHI{TIZE
FEAPRETE TR n] DI 2 A RIE A TAERENRETE. BRI =4 TIOESE IR S PSR 5, HaaffiEr 4
AV B A P I 2R DU R A P — B . X EPART DL 5 22 (5 P TEE FHZE IR, i & S RTHE = 6
B B AR R AN O A H CRIERE RS DU Rzl AR EHCHE O = 24 (PEMS) IIFASCBIL T A%
HERONI 280, (EOE FIZEHEONE:, 4R R BRI SR FE BRI S HEBOO MR, 2519R]1 T,

TNHFAHED TR TR B, JREIUM N BT AR E A 5. Hh — T AE L R si6de
54 (UMD RS HESR . SRR T RS AR TN,

LS N LS

R PR E PRI SR E T 22055 1) AP AL 2) —Emit; 3) &Rk brEi i (SEA) 5 4) HEPATR
FrERATEIRERA, 5 AT HIE A2 RN (in-use verification testing program, IUVP); 6) Z[al; 7) {#&F0
FRPER . S AR A AN A TS, 1EILIELS. L

A7 HTAEM :

IR GEEZ ) 2061 RUE, B A fEEE & L SN ERE DR ATz T TSP AELUS ZNAIEE
P50 EBIINEIENZ A S A RF & A SCHE BRI B E0R . UIREE REE S A 5 SHE R TED

8, REHERLELY.

47 SURMREFBIAL. EEREAREEANEF — SIS PROEABNERD , R EARE RS — IR EAZEE X T TIdie . EPABEMAL
IFEIERHIES R . EPARRBREF RIS —NHAMLR SR, MUEEFNEMEERIRTSHER. SEEFEISIHRIERTHR
FRERINEENIEFRACEUEY. Ert L HETHERERIFGT (IUVP) ASWERMIHIERM TENENEE, AERERERTC. NREM
FMARREERISURE, LBl e RIS R EHIERR -




Overview of China's Vehicle Emission Control Program

Past Successes and Future Prospects
e

5. Vehicle compliance and enforcement program

New vehicle emission standards can only serve to protect air quality if vehicular emissions are actually reduced when the vehicles
are in normal use. To fully deliver the promise of environmental and health benefits from new vehicle standards, an effective vehicle
compliance and enforcement program has to be in place to ensure emissions of new and in-use vehicles are effectively controlled.

This chapter summarizes the key elements of the vehicle compliance and enforcement program in the US and China. By comparing
the current China program with the US EPA program, which is one of the most comprehensive vehicle enforcement programs in the
world, this chapter offers some recommendations for enhancing China's current program.

5.1 International best practice overview: US EPA's vehicle compliance and enforcement program

The US vehicle compliance program is by far the most comprehensive and far-reaching compliance program in the world. But
looking back to when the "Clean Air Act" was passed in 1970, the US vehicle compliance program only covered new vehicle
certification. Over the years, the program has grown and evolved from one that focused mainly on ensuring prototype and new
production vehicles comply with standards, to the current program that places strong emphasis on in-use testing to ensure compliance
of emissions standard over the vehicle useful life.

EPA was able to shift more resources to in-use vehicle testing programs because of the strong enforcement presence established in
early years through its vigorous certification program and the Selective Enforcement Audit (SEA) program. These two programs
deterred fraudulent reporting of certification results and compelled manufacturers to extensively test new vehicles at their own costs
to ensure production conformity. This allowed EPA to shift its resources to in-use testing to ensure engines and emission control
devices are durable and emissions are effectively control over the useful life of vehicles. The development of the portable emissions
measurement system (PEMS), a recent breakthrough of instrumentation for on-road/in-use emission measurement, makes in-use
emission testing feasible, particularly for heavy-duty vehicles and non-road engines.

The following sections review the compliance program for light-duty vehicles, heavy-duty and non-road engines and motorcycles. A
section is devoted to a summary of inspection and maintenance programs and best practices. Results and costs of the US compliance
and enforcement program are also presented.

Light-duty vehicles (LDVs) compliance program:

The new vehicle compliance and enforcement program for LDVs consists of: 1) Pre-production certification, 2) Confirmatory
testing, 3) Selective enforcement audit (SEA), 4) In-use surveillance performed by EPA, 5) In-use verification testing performed
by manufacturer, 6) Recall, and 7) Warranties and defect reporting. How these elements are implemented over a vehicle's life is
illustrated in Figure 5.1.

Pre-production certification testing:

Under CAA Section 206, all engines and vehicles sold in the US are required to be covered by a certificate of conformity before
they can enter the market. The certification demonstrates that the engine or vehicle conforms with all applicable emissions and
fuel economy requirements. A deterioration factor is applied to the test results before comparing to the emission standards and
determining pass and fail’.

47 The deterioration factor is an essential part of testing for pre-production certification, as well as for selective enforcement audits and conformity of
production discussed in later part of this chapter. EPA has adopted a durability demonstration regulation on how to determine deterioration factors. Each
manufacturer is required to design a durability process that predicts the in-use deterioration of the vehicles it produces. Most manufacturers determine
deterioration factors using accelerated bench aging procedures for emission control components. The manufacturer-funded in-use testing program (In-use
Verification Testing Program) discussed later in this chapter provides valuable data to validate manufacturers” procedures for determining deterioration
factors. If in-use testing shows larger deterioration factors, the manufacturer must revise their procedures for determining deterioration factors.
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Pre-production certification testing is conducted by manufacturers to support their applications for a certificate of conformity and is
usually performed before a certificate is issued*. A manufacturer can establish its own testing facility to conduct the test or contract
the services of independent laboratories. Test results, adjusted with deterioration factors, must be recorded in the certification
applications to demonstrate compliance. Manufacturers must perform certification testing for all the “test groups” that they choose

to certify.

A test group or engine family is a basic classification unit used for demonstrating compliance with vehicle emissions requirements.
It is a group of vehicles or engines having similar design and emission characteristics. For light- and heavy-duty vehicles, these
characteristics include engine displacement, cylinder number, arrangement of cylinders and combustion chambers (in-line vs.
v-shaped), and subject to the same type of emission standards. The manufacturer should select the vehicle configuration within the
test group that is expected to generate the highest level of emission and emission deterioration as the test vehicle (the worst-case

configuration). The selected configuration is called the emission data vehicle in the US®.

Manufacturers submit certification applications through EPA's computer system called VERIFY, which automatically validate all
applications. Manual auditing is performed for some applications. EPA issued over 3,500 certificates for conformity to vehicle and

engine manufacturers in 2007.

48 Certification testing in the US comprises the following test procedures: federal test procedure (FTP), highway fuel economy test, US06 (high speed/
acceleration cycle), SC03 (air conditioning test cycle), cold CO (FTP conducted at 20 deg F), evaporative emissions, Onboard Refueling Vapor Recovery
(ORVR), and running loss emissions test.

49 For more details about test group determination, see US Code of Federal Regulations 40 CFR 86.1822-01 and 40 CFR 86.1827-01.
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USEPA vehicle compliance program
for light-duty vehicles (LDVs)

Selective Enforcement Audit (SEA)
- conduct if needed ["] EPA Action
EPA Confirmatory m EPA In-Use Surveillance Testing
Testing, Random Final Manufacturer Action
and Targeted Manufacturer l
EPA Revie EPA Issues Certificate of
Manufacturer ‘ ) Conformity 2 . 000k . . 193,000
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______ ] N | ] ’ ‘
Manufacturer Prototype End of Useful Life
Vehicle Emissions and Low-Mileage In-Use High-Mileage In-Use (per CAA)
Durability Testing Verification Testing Verification Testing [Emission Levels
[Representative of Performed by Manufacturer Performed by Manufacturer Predicted Via Certifica-
Production] tion Durability Testing]
In-use Verification Program (IUVP)

l, if failures of IUVP exceed threshold
In-use Confirmatory Test Program (IUCP) conducted by manufacturer

Source: EPA. 2007 Progress Report-Vehicle and Engine Compliance Activities. Oct., 2008.

Figure 5.1: US EPA Vehicle Compliance program for light-duty vehicles




e LS HE R T R T AL

JRINZ g AR B
e

FEL i

KSR R EP AV T B9 ST B BEH L B9 IR S BRI A GRS R A B HE BRI R S e i B 45 R, 4Rk, EPA
TERRE AR Pk T R 15% I TRz s, Hrp2/3 (Sl Zas#910%) 2HHIELER, 54M/3 (e
HBIN5%) BEFIERIFTIR. FrEE M E R SR IGEDHHEPAGT T22058 (Ann Arbor) (9508 = 01T,

A EU R — BN E 2 GO FFrEoR B A, HE R RIUZRIAN rTREfF AR R 4=
B, EFEENEN UK PR B brdE ERR (CTHEREREDSD %R,

S P PRI EEMAPITIEOL. EERA EA PGEE L2y, AR — R, KT8 ki
il g AT PR 28— RIS i TR A, E R R (R SRR T AU I T o InhliEns
REASIERINATER WA T AR SR . SRR, RRNRERISINIE . R, S o] DA PR
INESH TR Z G (FEHbRE) BEFHIEIAIE.

UEREMEIABRHIFZ (SEA):

SEATHAT EHAI70ER A, UIEPAKE —LehilE i E/RA M I ABPRIO R, REHITINERRE 21
PRI, SEARH ML SRR AL RURE S R REME M L S DL

HFSEATT%E, EPAR]DIEDK IS B MR M Az =22 om0, el (28, Te AT i8kl. SEARELE
FILEEPARR L TP ERZSSNIE N AP R S s SINERFE RS — 2, DUCHISR 24 B T 0 IskRzs ],
PR AR A P A S R i 2 RERS TE R S (A RUR IR BIFRAEE R o

SEARISETH IR 1A MBS BT A Tk 2k b it AT BEUE EL BRI, FHEL 2R, eSS IERE B 4 2
WAEBUSFIFEAY(E B Bl R R (RN I, EPAZSRINZ SRIEMIE R, GUERIE R LUE AR
v IAACE INIEETE. UMEHE. BORTHERIGRE RS .

B b

MRIEEPARIEIR, SEAMIR AT LA I HIE i Y S S & A HZ I EPA IR EOR AT,  BU/E(E—KEPATRE RS0 = it
7o WRFFERGEEELSEANIA, EPAAPURIHECE FIZFAIINIEDS, XHRENZFMNHE, EEHEEIETx
LRl 2 Sy A

AL RGO SR AL VIR S SR SR P2 B, ASRAE N IAAR R AR 2, BT LAEF 2 il v H SEA TS 2850
THeEE B TR . fEATT LR A, B e C s I EPAT A IR R G2 1007510
B> o B EHAEREMRTH, AREEL H R E AR ORI DT, AR RREE T SEAR R DIL, it
EPADERIARAIZESEA 1 TR AT TE A ESEA TAEAE AN (AlD IHE™,

EPACAREFIRA NI TR ESEATI 7, (BR—BEH BE A&l g nE5t o4, i rERenER A~y
%, EPAIRRAH B HUTSEAT I

50 5 Chuck FreedfYJi3$i%E




Overview of China's Vehicle Emission Control Program
Past Successes and Future Prospects

Confirmatory testing:

Confirmatory tests are targeted and random tests performed by EPA to validate the emission and fuel economy testing results reported
in certification testing. In recent years, EPA selected about 15% of all test groups for confirmatory test; two-third of the selected test
groups (10% of all test groups) are randomly selected and the remaining one-third (5% of all test groups) are targeted testing. All
LDV confirmatory tests are conducted at EPA's Ann Arbor laboratory.

The majority of vehicles targeted for confirmatory test are those models that use new technology or new design. Others are targeted
due to potential emission concerns, including models with certified emission levels very close to the standards (small emission
margin).

Manufacturers are invited to observe how the tests are performed. Every test vehicle has two attempts to pass, if the vehicle failed the
first test, the vehicle is tested a second time. The manufacturer can also choose to inspect the test vehicle after it failed the first test to
determine what went wrong (e.g., if the failure is due to wrong parts, or disconnected hose). If the manufacturer can demonstrate that
it was an invalid test, the vehicle can be retested. If a vehicle fails two valid tests, no certificate will be issued. The manufacturer can
choose either not to pursue certification, or make changes (recalibration) and then resubmit a new application.

Selective enforcement audit (SEA):

The SEA program came about in the mid-1970s when EPA found that manufacturers were occasionally producing classes of new
vehicles that did not comply with standards, even though the certified prototypes meet the standards. The SEA is aimed at identifying
cases where prototype vehicles supplied by manufacturers are not representative of production.

Through the SEA program, EPA can require manufacturers to test vehicles pulled off from the end of the assembly line, at the
manufacturer's expense, without prior notice. SEA offers EPA an early opportunity to assess whether the vehicles produced under
the certificate of conformity are actually built adhering to the specifications of the prototype, and if manufacturers allow sufficient
compliance margins such that in mass production the engine and emissions control equipment function effectively to comply with

standards after deterioration factors are applied.

The SEA was designed based on the premise that testing a fixed percentage of all assembly line vehicles is not necessary; rather,
a program that focuses on potentially suspect classes could achieve the same information at lower cost to the industry. To pick
the target test groups for the audits, EPA uses information from many different sources, including compliance history with a

manufacturer, compliance margin, certification data, I/M data, technology reviews, and defect reports.

The SEA can be performed at the manufacturer facility following EPA's requirements, or at any testing lab EPA chooses. If a model
fails SEA testing, EPA has the power to revoke or suspend certification, which will restrict sales of the model, until the manufacturer

can demonstrate conformity with the standards.

Because the penalties of failing the audits, like halting the assembly line of a failed vehicle class, were disruptive to the
manufacturers, many manufacturers began routinely testing their vehicles. Soon after the program started, manufacturers tested far
more (100 times more) vehicles than the number of vehicles audited by EPA. By mid 1980s, failed LDV audits became rare, and
even failed individual vehicles in the SEA were infrequent, and EPA decided to shifted LDV SEA staff resources to heavy-duty SEA
efforts and the in-use testing (recall) program™ .

EPA has not conducted any SEA for LDVs in many years but the agency reserves the authority to conduct SEA if a problem is

suspected with routine production line testing, such as reporting fraud or improper testing procedures.

50 Communications with Chuck Freed.
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In-use surveillance and recall testing program:

Performed by EPA, the in-use surveillance and recall testing program targets vehicle classes (usually test groups) that are suspected
of having emission-related problems, or are simply populations that are chosen to be sampled for other reasons. Vehicle classes could
be selected based on: 1) manufacturer defect reports, 2) information from state I/M programs, 3) manufacturer service bulletins,
4) certification test results (EPA more likely tests vehicle models that have had problems in certification), 5) newer technology or

engine, 6) sales volume, 7) IUVP failures, 8) random, or 9) any other reason EPA deems appropriate.

All selected vehicles are tested at the Ann Arbor laboratory (unless designated by EPA), following the same test procedures and fuels
(standard fuels) used in certification. Manufacturers are contacted if their vehicles are picked for in-use testing, and they are invited
to watch the tests being performed and maintenance being performed on the vehicles, so they have confidence of the quality of the

tests.

At the surveillance phase, EPA typically recruits three to five vehicles that are two or three years old from Southeastern Michigan
(in proximity to the Ann Arbor lab). EPA's contractor contacts vehicle owners of each of the test group selected by EPA for testing.
The owners are given small monetary awards (about US$20 per day) and a loaner car (or US$50 per day in lieu of a loaner car).
EPA ensures that the cars have been properly maintained and used, and if needed performs required maintenance before testing. The

maintenance performed depends on program requirements. Participants are given a list of any parts that are replaced.

If a number of failures were identified in the surveillance testing, EPA will discuss these with the manufacturer to find out some
acceptable resolutions, such as voluntary recall, field fix, or extended warranty. EPA rarely uses forced recall and reserves to use it as

a last resort.

In 2007, a total of 142 vehicles were tested, representing 47 test groups. Nine vehicles (representing five test groups) failed the in-use

tests, but only one test group showed the extent of failure that resulted in further EPA investigation’'.

The testing enters the confirmatory phase if the surveillance results indicate that a substantial number of vehicles in the class may
exceed emission standards within the useful life, and if the manufacturer declines to voluntarily remedy the problem at that time. This
step could lead to an EPA-ordered recall if the testing confirms the likelihood of a substantial number of vehicles failing within the
class. The manufacturer can voluntarily recall the vehicles at any time to avoid this process. EPA will work with manufacturers to
agree on appropriate remedies to avoid an ordered recall. However, EPA has the authority under Section 207(c) of the "Clean Air"

Act to order a recall if voluntary measures are not agreed upon.

Recruitment and testing in confirmatory testing are much more rigorous than in surveillance testing because vehicles must be shown
to fail when properly maintained and used. Usually, ten randomly selected vehicles from within the class in question are tested, and
the test vehicles must have been properly maintained and used. EPA will review the results of the confirmatory testing and make a
determination whether the failure rate indicates a substantial number are failing. This will depend on the number of failures and the
margins of failure. There is no set number of failures that can trigger the ordered recall process. Generally, if more than two of the
vehicles in the sample fail, there is risk of further action. The manufacturer will have the opportunity to take voluntary action prior to

EPA issuing an official finding™.

In the New Compliance Assurance Program (CAP2000) adopted by EPA in 2000, the in-use conformity phase becomes the in-use
confirmatory testing (IUCP) program discussed below.

51 EPA. 2008. Vehicle and Engine Compliance Activity. October. EPA-420-R-08-011. (http://www.epa.gov/otag/about/420r08011.pdf, accessed Nov 10,
2009)

52 Communications with EPA (April 8, 2010); Harrison, Dan. 2006. In-use Vehicle Compliance Management in the United States. Presentation at Vehicle
Pollution Control International Workshop. Beijing, China.
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In-use verification testing program (IUVP):

Performed by manufacturers, the IUVP™ is designed to test emissions of low-mileage (10,000 miles or 16,000km) and high-mileage

(50,000 miles or 80,000km) in-use vehicles. One to five vehicles per test group are tested, and about 2,000 tests industry-wide were
performed in 2007. If 50% of tested vehicles of the test group sample at either the low or high mileage test point fail and the average
emission levels are greater than 1.3 times the standard limits, manufacturer must automatically conduct an In-use confirmatory test
program (IUCP). In the IUCP, test vehicles are selected and tested in a more rigorous manner (same as the confirmatory phases of
in-use testing described above) and failure of the IUCP could lead to recall.

Manufacturers are required to report all IUVP data to EPA. The large sample of in-use data allow EPA to identify potential design
issues for future mode years, particularly on deterioration of emissions control devices under real life driving conditions, and focus
attention to potentially high emission vehicles. The IUVP data is also used to assess and update the manufacturers deterioration
factors and procedures used to determine deterioration factors.

Recalls:

The CAA authorizes EPA to require a manufacturer to recall a group of vehicles or engine at its own cost if it has been determined
that a substantial number of vehicles from that group do not meet the standards even if they have been properly maintained and used.

EPA could require a recall when a test group fails the confirmatory phase of the in-use surveillance test. EPA could also require a
recall based on the IUCP data. Manufacturers typically prefer to launch voluntary recall when they are presented with the data. If a
manufacturer refuses to recall, EPA can follow established regulatory procedures that could result in an ordered recall.

EPA also investigates emission-related defects to determine if manufactures should remedy them. EPA usually contacts
manufacturers prior to initiating action, and manufacturers generally issue voluntary recalls as a result. Sometimes EPA will conduct
surveillance and/or confirmatory testing to establish evidence of failure in use, or the manufacturer may conduct its own testing
and investigations that may result in voluntary recalls. Most of the time, manufacturers issue voluntary recalls without direct EPA
Intervention.

Some recall campaigns involve defects that occur in a small number of vehicles within a class, and the malfunction is very evident
to the vehicle owner such that they seek repair. These are usually termed "self-campaigning”. If these defects result in emissions
failures, and can occur outside of the warranty period for the emission-related component, manufacturers can conduct a warranty
extension campaign where letters are sent to owners to notify them of the potential failure and tell them that the repair will be covered
for a certain time and mileage. EPA deems these recalls to be voluntary service campaigns, and encourages manufacturers to conduct
these when it is not appropriate to fix vehicles that do not have the problem.

Warranty and defect reporting:

The CAA requires manufacturers to warranty certain emission control components on vehicles (including LDVs, HDVs and non-
road engines). The warranties protect vehicle owners from the cost of repairs for emission-related failures resulting from defects in
design, materials, and workmanship that cause the vehicle or engine to exceed emission standards.

There are two types of warranties: Performance Warranty and Design and Defect Warranty. The Performance Warranty covers any
repair or adjustment which is necessary to make your vehicle pass an approved, locally-required emissions test (like an I/M) during
the first 2 years/24,000 miles of vehicle use as long as the vehicle has been properly maintained according to the manufacturer's
specifications and has not been misused. Specified major emission control components, like catalytic converters, electronic control
units, and onboard diagnostic devices, are covered for the first 8 years or 80,000 miles. The design and defect warranty covers repair
of emission related parts that become defective because of a defect in materials or workmanship during the warranty period.

53 Small volume manufacturers are exempt from conducting IUVP.
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The warranty period for all emission control and emission related parts is the first 2 years or 24,000 miles of vehicle use, and for
specified major emission control components is the first 8 years or 80,000 miles of vehicle use™.

EPA requires manufacturers to monitor identified defects in emission control systems of properly maintained and used engines and
submit defect reports to EPA whenever there are 25 or more vehicles within the same model year are found to have a particular
emission-related defects. The defect reports must estimate the proportion of vehicles that contain a defective part and estimate the
impact of the defect on emissions. A recall can be initiated if as little as 1% of an engine family has the same defective part and the
defect has a significant impact on emissions.

Heavy-duty and non-road engine compliance program

The key elements of the heavy-duty (HD) and non-road engine enforcement and compliance program include: 1) Pre-production
certification, 2) Confirmatory testing, 3) Selective enforcement audit, 4) Manufacturer production line testing, 5) In-use testing
performed by EPA and manufacturers, 6) Warranties and defect reporting. Figure 5.2 illustrates how the various elements are
implemented during the vehicle's useful life.

Pre-production certification testing:

Similar to the LDV program, all HD engine manufacturers are required to test new or modified HD engine to demonstrate compliance
and submit testing results as part of the certification application to EPA prior to production.

HD engine certification is based primarily on engine testing as opposed to chassis dynamometer testing of the entire vehicle. Similar
to the rationale applied to LDVs, certification tests are performed on an engine that represents the highest emission level of an engine
family (similar to test group). Deterioration factors are applied to the testing results before comparing test data with applicable
standards and determining compliance. The vehicle characteristics are included in the certification by reference.

Confirmatory testing:

Targeted and random confirmatory tests are performed by EPA at the Ann Arbor lab or at contractor's or manufacturer laboratories.
Engines are selected for targeted confirmatory tests based on various criteria including: 1) compliance history with a manufacturer; 2)
compliance margin of the engine; 3) use of new technologies; 4) other information the agency might have regarding an engine family.

EPA will not issue a certificate of confirmation to any heavy-duty or non-road engine that fails the confirmatory tests. An engine with
emission levels below the standard but with a confirmatory test result that is higher than the Averaging, Banking, and Trading (ABT)
Family Emission Limit (FEL) originally submitted in the certification application would need to replace the original FEL with the
EPA test results.

EPA started performing conformity testing for non-road engines in 2006, and has expanded the test to other non-road engine
categories, like lawn and garden equipment recently.

Among the 676 heavy-duty land-based non-road engines (typically called agricultural and construction engine) certified in MY2007,
EPA tested 11 of them. EPA's primary focus in 2007 was on non-road engines, and it did not test any onroad heavy-duty engines that
year.

Manufacturer production line testing:

Manufacturers of small spark-ignited, large spark -ignited, marine and locomotive engines are required to routinely test engines as
they leave the assembly line to demonstrate that emissions from engines sold are controlled as effectively as the prototype engines
tested for certification.

Manufacturer production line testing is now used primarily for non-road engines because once an engine is installed into equipment
it is difficult and costly to take it out for testing. Also in-use testing requirements for non-road equipment using portable emission
measurement system (PEMS) has not been as well developed as for HDVs.

54 For more information, see EPA Environmental Fact Sheet — Emissions Warranties for 1995 and newer cars and trucks. (http://www.epa.gov/oms/
consumer/warr95fs.txt, accessed March 26, 2010).
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USEPA vehicle compliance program
for heavy-duty(HD)highway and non-road engines

[l EPA Action
: EPA Selective Enforcement
EPA Confirmatory Testing Audit Manufacturer Action
EPA Issues Certificate
* . TETE———
of Conformity EPAIn-Use End of Useful Life
. ) Reviews Final l Begin Useful Testing 435,000 Miles or
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and Build /0 Hours |
______________ 1700,000km
Manufacturer i
. Manufr_;\cturclar VTR (e En.d of Useful Life (pgr CAA)
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Representative
of Production
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<— o

engine standards*

*Except HDVs certfied using chassis dynamometer.

in-use standards
(NTE limits for HDVs)

Source: EPA.2007 Progress Report-Vehicle and Engine Compliance Activities.Oct., 2008

Figure 5.2: US EPA compliance program for HD highway and non-road engines
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Selective Enforcement Audit (SEA):

EPA is planning to expand the use of SEA for testing non-road engines. SEA is a more useful tool for non-road engines than for
LDVs because compliance with non-road new engine standards is verified by engine testing, and it's much easier to assess compliance
of an engine before it is installed into equipment.

If a non-road engine of a test group failed an SEA, the manufacturer needs to identify and correct the problems until the engine can
pass. If the entire engine family fails, EPA can pursue follow-up actions, such as forcing the manufacturer to stop production.

In-use testing by EPA and manufacturers:

Traditional laboratory testing for HD and non-road engines over a specific test cycle requires the engine be removed from the vehicle
or equipment. This makes it prohibitively expensive and cumbersome to conduct in-use testing for HD and non-road engines. In
addition, HD and non-road engines operate in a wide range of conditions (load, speed) that cannot be fully represented in limited test
cycles. Laboratory testing following a specific test cycle cannot ensure that emissions from these vehicles and pieces of equipment
are within the range of the applicable standards during normal operation. There has been a long-standing need for more accurate
measurement of HD and non-road engine emissions under real life operation (in-use emissions). The development of the portable
emissions measurement systems (PEMS) and the incorporation of testing requirement of using these systems (the Not-to-Exceed
limits, NTE) make it possible for EPA to monitor and verify compliance of the HD and non-road engines during normal operation.

Collaborating with the California Air Resources Board (CARB) and diesel engine manufacturers, EPA launched the in-use testing
program for HD trucks and buses in 2005. In this program, EPA, CARB and manufacturers measure in-use emissions of HD engines
using PEMS, and compliance is determined against the NTE standards™.

EPA in-use testing is conducted at the Ann Arbor lab and at the Department of Defense testing lab at Aberdeen in Maryland. In
2007, EPA tested 54 truck models and 72 non-road equipment using PEMS. For HDVs, the majority of in-use tests are conducted by
manufacturers as part of the requirements of the HD in-use testing rule **. Manufacturers are required under the rule to conduct in-

use testing to demonstrate compliance with the NTE limits, which is generally 1.25 or 1.5 times the applicable FTP standards. EPA
will designate no more than 25% of a manufacturer's engine families with production volume greater than 1,500 engines for in-use
testing by any given manufacturer every year. Because of the wider variations of the in-use testing measurements, EPA initiated
a comprehensive research, development and demonstration program designed to identify new accuracy measurement margins for
PEMS.

EPA established a mandatory pilot in-use testing program for gaseous pollutants in 2005 and 2006, and for PM pollutants on 2007
and 2008. The program became fully enforceable for gaseous pollutants starting in 2007.

Exceedences of the NTE limit during in-use testing do not necessarily represent a violation or noncompliance because of the
flexibility given to manufacturers to comply with the standards. EPA will make the decision on follow-up action on a case-by-case
basis, and no action has been taken to date.

Motorcycles

The compliance and enforcement program for motorcycles is very similar to the light-duty vehicle program. It includes certification,
confirmatory testing, selective enforcement audits, production line testing, and warranties and defect reporting.

Inspection and Maintenance (I/M) programs

The main goal of an I/M program is to identify gross polluters—vehicles that produce excess emissions—and get those vehicles
repaired. In the US, the CAA demands a state that has areas not meeting the national ambient air quality standards (NAAQS
nonattainment areas) must implement a mandatory I/M program. For areas designated as serious or worse for ozone pollution have to
implement a more stringent inspection program called enhanced I/M.

The stringency of the I/M programs implemented in different states varies widely. For the purpose of this study, a summary of the
essential elements of a good I/M program is presented in Table 5.1, as opposed to reviewing the status of I/M programs in the US.

55 The NTE requirements establish an area or zone under the torque curve of an engine where emissions must not exceed a specified value for any of the
regulated pollutants.

56 See 40 CFR Parts 9 and 86. EPA. 2008. Control of Emissions of Air Pollution from New Motor Vehicles: In-use Testing for Heavy-duty Diesel Engines and

Vehicles. Final Rule, and the amendment of this rule EPA420-F-08-011 (http://www.epa.gov/otaqg/regs/hd-hwy/inuse/420f08011.htm, accessed March 26,
2010).
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Table 5.1: Features of a good I/M program™

. . . - Easier facility oversight by the government
Centralized I/M system where inspection are separated from
- Potentially lower cost per test if large number of

maintenance function vehicles are tested in each facility

I/M design
Government should regulate but actual enforcement could Private companies might have better expertise than

be contracted out to private companies the government

Tighten in-use emission standards for new vehicles in

Continuous improvement of I/M program
Technical issues tandem with adoption of more stringent new vehicle
effectiveness
standards

57 Walsh, Michael. 2005. "Motor Vehicle Inspection and Maintenance: The World Experience".
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Assure frequency of inspections varies for vehicles with
differing mileage accumulation rates and with more or less

durable emission control systems

Ensure that high mileage/usage commercial
vehicles, like taxi cabs, are adequately inspected

and properly maintained

Public participation in I/M

Raise public awareness on health benefits that can be

resulted from a successful I/M program

Ensure public acceptance and encourage

participation in I/M inspection

Develop performance standards for I/M and penalize poorly

performing stations

Guarantee quality of the I/M program is key to

assure public support

Quality assurance — Audit

Ensure audits are fully built into the overall program design

and accounted for in the fee structure

Establish credibility and effectiveness of the I/M

systems

Set test fees at a reasonable level that will allow private
operators to make a sufficient profit to maintain, replace and

upgrade equipment as required

Assure good quality testing is performed

Roadside Testing program

Complement I/M with roadside testing or remote sensing

Catch gross emitters that use temporary fixes to

pass I/M requirements

Pay attention to maintenance

Ensure service industry have sufficient equipment and

knowhow to properly repair vehicles

Realize the emission reductions promise of the

I/M program

Give sufficient lead-time to allow the service industry
equip itself to repair failing vehicle when tightening /M

requirements

Ensures that failed vehicles are properly repaired

and emissions are reduced

Establish communications between the repair industry and

the I/M managers

Resolve disputes over the appropriate repairs

needed.

In the US, states with I/M programs that incorporate OBD technology provide OBD data to EPA. EPA holds bi-monthly stakeholder

calls with the states to give both EPA and the states a regular opportunity to share information on problematic vehicles. EPA will

research issues, work with manufacturers on resolution and use the calls to report back and give guidance on how states should deal

with problem vehicle models identified in conducting their I/M programs.




LS R HE R R R T AL

JRINZ R 5 AR B
—

EPASH ZNEYMM Fh (# FIOBD. OBDAMERENS T B & H [REIA=AY . FHSDIERH, BEriZE (19964E88 2 f5 1)
AT OBD A4 I EHR R AR I B HE A 5 T & /D RIUMES I —RE R SR BRI . 540, OBDEUIEBEM BN INT/MAS:
TG, HODEHR M T, BRI A,

K EE P77 R AR A

TEEPASEHEHAE T 2w, RSMAISEAR OIS S TIRIFAYPRIESCIEIE . ARl S RISEA Y™ B 5
FAeE R FNESFERI R Ak B O R T KRB GRIEAE P~ — B HEEBTE NAP RSk D,
TEARHREPASC L E /L, EPARL TR B2 RS DRSS IRE RS BIFE IO 22 1, A PRI R O RO I ED
FEGE A AR BT IR RIFE TR .

REFER T RELTORAGEE, A anNERASHIABE——20074F, 18%MIRFHIRREELFTP TALH
RSN X I TAZSEIIR Y E A PRAIERE A AR AR ] DA R bRy B

L QRS AR S THENERERER, ShAr i e RO SR B M A, B R ESEbr g R
kbR,

1F_E 2070 R 8OER KT, NIRIFFHASLIEH [R5 Z=0f, EPA—fFE A RI30-40% R FEAE R4, IEEPARFFE 2
HA15-10% IR,

20084, AL 100 T FFTZEFIE AW AR T EEAHE (5 41320 i ESHEENT.5%) » SA210 T FHEE
HIE4E Tt dE GRBRBEE R D R4 E) ¥,

20074 B AR SR SEHRBCE A IAZER, B E A H BT 5B B . EPAXZER S 5 —
ENSEHBIAEIET T, #E KBRS

S P SR PR IR B

BRERARE R TFAAT42IRRA T (FTE) M4ZAZIHIR T, X44AZH R LRSI AT 5 T IR0
O BRI TR, 4, BAERIRE I E ETRZY100 53600, AT RER, AIEERERE . s,
B A IR ATIE B T A o

58 Ere+#BEE(Chuck Freed), 20065, (TERZEHIMMIAMENIK--ERE]) , SAE-FREICLRS.

59 20085, SHBLOIMITMEIE: AIIEHIER. OBD. PCVEEHEIIENEE. MASIE. FRRAUR. Eiies. EoiztiaiheE. B2E8, 1+
TEPA, 20094, (4FEIZEFIERI-RZ2008FHIBX BRIk BEMIEBERICSE) EPA420-B-09-016.
60 SEPARISEAZ( 201057458H).




Overview of China's Vehicle Emission Control Program
Past Successes and Future Prospects

EPA encourages states to adopt the use of OBD in I/M testing. The OBD data are useful for identifying problematic models. In fact,
trouble codes set by the OBD system in newer (1996 or newer) vehicles have been shown to be as reliable, if not more so, than the I/
M test in detecting gross emitters. Also, OBD data can help speed up I/M testing process, and can help mechanics identify problems

and fix them, reducing repair costs.

Results and costs of US's enforcement program

In early years of EPA's compliance program, the conformity tests and SEA were successful in establishing strong enforcement
presence. The adverse consequences of failing confirmatory tests and SEA effectively deterred fraudulent reporting of certification
results and forced manufacturers to conduct large number of tests at their own costs to ensure production conformity. As new vehicle
non-compliance became less of a concern, EPA was able to shift resources to in-use testing programs that ensure vehicles (and

emission control devices) are designed to be durable enough to function well throughout the useful life of the vehicles.

While the vehicle compliance program is a well-developed and mature program, pre-production mistakes can still happen—18% of
confirmatory tests failed over the FTP cycle in 2007. This highlights the importance of confirmatory tests to make sure prototypes

are designed to meet the standards.

The high cost for initiating a recall has a significant deterrent effect, encouraging manufacturers to improve durability of vehicles and

emission control devices to ensure compliance in actual use.

In the late 1970s and early 1980s, when the recall program began, EPA recalled 30-40% of cars and light trucks produced in any

given year; today, EPA recalls 5% to 10% of vehicles produced in any given year™".

In 2008, over 1 million new and in-use vehicles were recalled for immediate correction (about 7.5% of the 13.2 million new
vehicles sold that year) and 2.1 million were recalled for voluntary service campaigns (owners bring in vehicles when the problem

. . 5
is evident) *.

In-use testing requirements for HDVs started in 2007 for gaseous pollutants, while PM testing is still in the pilot stage. Analysis of

gaseous data from the first enforceable year of manufacturer testing has not revealed any noncompliance issues®.

Resources for running the vehicle enforcement program:

There are seven full-time-equivalent (FTE) staff and an additional four grantees on the light-duty vehicle compliance team. The
four grantees are part of the senior environmental employment program and are typically retired engineers. The light-duty vehicle
compliance program also spends about $1 million per year on contractor support for the in-use surveillance program, defect report

and voluntary recall tracking, and certification fees.

58 Freed, C. 2006. In-use emission durability testing—recall. Presentation at SAE-China.

59 Problems leading to the recalls in 2008 included: engine control module, OBD, PCV oil trap and ventilation hose, fuel line tubes, underbody heat shield,
catalytic converter, powertrain control module, etc. For more details, see EPA. 2009. 2008 Annual Summary of Emission-related Recall and Voluntary
Service Campaigns Performed on Light-duty Vehicles and Light-duty Trucks. EPA420-B-09-016.

60 Communications with EPA (April 8, 2010).
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5.2 Overview of China's vehicle compliance and enforcement programs

The "Air Pollution Prevention and Control Law" requires that emissions from all motor vehicles and vessels must not exceed the
regulated limits, prohibits any entity from producing, selling and importing vehicles that do not comply with emissions standards,
and it prohibits in-use vehicles that fail to meet in-use emission standards from operating on the road. The law also states that for
entities producing, selling or importing nonconforming vehicles, the regulatory agency shall stop noncompliant activities, confiscate
all nonconforming vehicles, and could levy a fine equivalent to the economic benefits from confiscated products; all non-conforming
vehicles and vessels can be confiscated and destroyed®. The law, however, does not clearly specify which government agencies are

responsible for enforcing these provisions.

According to the emissions standards for light- and heavy-duty vehicles, motorcycles, non-road and agricultural vehicles, engine and/
or vehicle manufacturers must submit vehicle prototypes to accredited testing laboratories for type approval testing (comparable to
the certification testing in the US).

Under the "Air Pollution Prevention and Control Law", provincial- and municipality-level environmental protection authorities have
the responsibility to entrust vehicle test centers that have been accredited by the Public Security Bureau to conduct inspection and
maintenance (I/M) testing. If I/M tests are found to be conducted at unauthorized facilities, or if I/M facilities are found conducting
fraudulent testing, the regulatory agency shall stop those illegal activities, demand remediation and levy a fine no more than 50,000

RMB. In the case of serious violation, the certificate for conducting I/M tests could be revoked.

The "Air Pollution Prevention and Control Law" is currently being revised, MEP recommends the law provide the ministry broad

authority to enforce new vehicle emission standards, including the authority to recall nonconforming vehicles.

China vehicle enforcement approach

China's vehicle enforcement and compliance program consists of three main elements: 1) new vehicle type approval, 2) conformity
of production (COP), and 3) I/M programs. MEP's compliance effort mainly focuses on new vehicle type approval and COP, and

provincial and municipal environmental protection bureaus (EPBs) are charged with managing local I/M programs.

New vehicle type approval

MERP has entrusted 23 laboratories nationwide to conduct emissions testing of which 18 labs conduct testing for LDVs, HD vehicles
and engines, agricultural vehicles and non-road engines and five labs conduct motorcycle emissions testing. These labs are mainly

used for type approval testing, but some also conduct testing for conformity of production.

The labs are certified by MEP's Department of Science, Technology and Standards, which inspects the labs once a year to assess the
labs' testing capabilities and decides if certification should be renewed. The labs are given one to two days of advance notice before
each inspection, and the inspections are conducted by MEP staff, staff from the Vehicle Emission Control Center (VECC) and a team

of experts recruited from other accredited labs.

Type approval reports are submitted to the VECC for review, but all reports submitted to date are passing reports, meaning that
laboratories are not required to provide any report / data on vehicles or engines tested that do not pass the certification requirements.
Therefore MEP/VECC do not receive information and data on the failed certification tests. The only rejection of type approval
reports that has occurred to date are for very minor and obvious problems, such as a manufacturer not providing the correct

application materials.

61 See website of VECC for list of accredited laboratories (http://www.vecc-mep.org.cn/news/newslist.jsp).
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A total of 10,248 vehicle and engine models were tested and passed type approval testing in 2008. Over half of them (8,101 models,
or 57%) are heavy-duty engines models, about one-fourth (3,474 models, or 24%) are light-duty vehicle models, 2,275 (16%) are
motorcycle and moped models, 16 (1%) are heavy-duty engines, and 348 (2.4%) are engines not specified for light- or heavy-duty
uses. Every month, VECC issues on its website a list of vehicles that have passed type approval testing.

Conformity of production

Every year MEP commissions VECC to conduct a number of random COP tests. Results of the COP tests are summarized in a report
submitted to the MEP. Some of the COP tests are conducted by selecting and testing vehicles right off the end of the assembly line
and some are performed on vehicles purchased on the market.

MEP reviews the annual COP report submitted by VECC and, based on the specific circumstances of the non-conforming vehicles
and enterprises, issues a deadline for bringing the production line into compliance and temporarily suspends accepting type approval
application as punishment for non-compliance. According to the MEP's notice on strengthening COP supervision (2005 Notice no.1),
if an engine class/test group still cannot meet the standards after remedial actions are taken, MEP could revoke the type approval
certificate. Fines are not usually issued because it is unclear from the "Air Pollution Prevention and Control Law" which ministry has
the authority to impose fines.

In 2008, VECC conducted random COP testing at 11 auto manufacturers, and mass products of 13 vehicle models were inspected
(including both LDV and HDV). Of the 13 models, two were directly judged as out of compliance because essential parts/accessories
used in mass production were inconsistent with those reported in the certification application. Of the 11 manufacturing facilities
inspected, the quality of inspection equipment of three production lines did not meet the requirements.

In addition to COP tests conducted by MEP, vehicle and engine manufacturers are required to submit COP assurance report to
VECC on a quarterly basis. To demonstrate COP compliance, LDV and HDV manufacturers are required to randomly select and
test at least three vehicles of each engine test family/test group, and manufacturers of non-road engines and agricultural vehicles
have to randomly select and test at least one engine/vehicle. For LDVs and HDVs, an engine family/test group are COP compliant
if emissions of every regulated pollutants from all samples tested are lower than the standards, or the average emission level of all
pollutants of the samples tested are statistically lower than the limits. For non-road and rural vehicles, if emissions of the first sample
tested are lower than the limits for all pollutants, the engine model/test group is COP compliant, otherwise, the manufacturer could
chose to test more samples, and the engine model/test group passes the COP test if the average emission levels are statistically lower
than the limits for all the pollutants®.

In-use compliance testing and recall

Currently, MEP requires vehicle manufacturers to summit in-use compliance plan and annual report, but because of the lack of supply
of compatible fuel, MEP has not selected and verified any of the in-use compliance plans and report. However, the city of Beijing
has started an in-use testing program focused on passenger vehicles. In March 2009, the Beijing Environmental Protection Bureau
(BEPB) launched a random in-use testing program for China III and IV passenger vehicles with cumulated mileage of no more than
100,000 km. So far 60 vehicles have been tested. In addition to the in-use testing conducted by BEPB, BEPB released a notice on
in-use testing on June 3rd, 2010, requiring manufacturers to conduct in-use testing of any engine/vehicle model sold more than 500
units/year in Beijing.

The in-use testing program conducted by Beijing EPB has identified some problems with in-use vehicles, for example, some vehicles
have only one catalyst instead of the two catalysts specified in the type approval. But the Beijing in-use testing results are still being
analyzed. It is unclear what follow-up actions BEPB will undertake against manufacturers producing non-conforming models.

62 Details of the requirements for conducting COP tests are laid out in vehicle emission standards.
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Tsinghua University and other academic institutions also have conducted remote sensing and PEMS research to measure emissions
from existing vehicles. PEMS testing of Beijing taxis showed high NOx emissions before reaching durability mileage, and PEMS
testing of light- and heavy-duty trucks in Beijing, Shenzhen and Xi'an showed that China III heavy-duty trucks emitting significantly

more NOX than China II ones. Results of the PEMS studies are summarized below.

Table 5.2: Summary of in-use testing results in China

RESEARCH INSTITUTE VEHICLE TESTED FINDINGS

Some vehicles showed high NOx emissions (>0.3g/
km) with over 65,000 km mileage

Some showed high HC emissions (>0.4g/km) with
CRAES!' 22 China I, IT or III taxis in Beijing
over 280,000km mileage

Failure of three-way catalytic converters is a

potential cause of high emissions

China IIT HD trucks emit significantly more NOx
70 HD trucks (China I, I, TIT) and 29 LD trucks
Tsinghua University? than China IT HD trucks, about the same level as
(China 0, 1, 2, 3) in Beijing, Shenzhen and Xi’an
Euro I

Sources:

1.Communications with Hu, Jingnan at Chinese Research Academy of Environmental Science, 2009.
2.Communications with Yao Zhiliang at Tsinghua University. 2009.

I/M program

Under the "Air Pollution Prevention and Control Law", I/M programs are managed by provincial- and municipality-level
environmental protection bureaus (EPBs), and maintenance and repair centers are managed by the provincial transportation
management authorities.

MEP establishes test procedures for loaded and unloaded I/M tests, and specifies emission limits for unloaded tests. Local
governments are required to adopt the MEP I/M test procedures and limits (if unloaded test is used); regions suffering from severe
air pollution are recommended to use the loaded test for I/M testing, and the local EPBs need to set the emissions limits according
to the local situation. A MEP notice released in December 2010 mandates each I/M testing facility to submit to city EPBs an annual
work report with a description of the test facility and emission problems identified. City EPBs will then prepare and submit an I/M
inspection and management report to provincial EPBs for transmission to MEP®.

The "Air Pollution Prevention and Control Law" bans vehicles not meeting emission standards (new or in-use) from operating
on the road. As a result, many local governments combine the I/M program with the yellow/green sticker program to get public's
cooperation—yvehicles can only register if there is a yellow/green emission stickers on the vehicle (more detailed discussion of the
labeling program can be found in Chapter 7). MEP announced a nationwide label program in July 2009, requiring all provincial
and municipal EPBs that have established emission sticker programs to verify and issue vehicle emissions stickers (including rural
vehicles and motorcycles) according to a unified format and categorization specified by MEP starting from October 2009*.

63 See MEP's notice on the regulation for managing I/M testing facilities. MEP notice [2009] No. 145. (http://www.mep.gov.cn/gkml/hbb/bwj/201004/
t20100407_187894.htm, accessed Aug 10, 2010).

64 See MEP's notice on the regulation for managing vehicle environmental labels. MEP notice [2009] No. 87. (http://www.njhb.gov.cn/art/2010/1/4/
art_465_16723.html, accessed Aug 10, 2010).
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Currently 345 local EPBs have established I/M programs, 50 of them conduct loaded tests (ASM or IM240). VECC suspects that
nationwide, about 10-15% of vehicles did not pass the first /M inspection, but there is no data on how many vehicles are being tested
every year.

Results and costs of China's enforcement program

Results from the small number of in-use testing conducted to date suggest that there are vehicles on the road that were not built as
certified (missing catalysts), with poor durability (emissions exceeding standards before reaching durability mileage), or emit more
pollutants than they are supposed to be (China III trucks emitting more than those meeting China II). There are also some anecdotal
evidences suggesting that some vehicles designed to have two sensors, one for monitoring engine out emissions and another for
monitoring post-treatment emissions, are produced with only one sensor installed to monitor engine out emissions.

These problems could be due to poor vehicle design (not identified during type approval), conformity of production non-compliance,
off-cycle emissions that were not identified and corrected through the existing enforcement and compliance program, or durability
of emissions control devices. Pinning down the source of the problem will require further case-by-case investigations, and in some
cases that might not even be possible because of confounding factors. Nevertheless, these findings clearly indicates MEP's existing
activities to enforce new vehicle certification and COP requirements are not sufficient nor effective in guaranteeing vehicles produced
actually meet the emissions requirement they are supposed to meet.

Resources for running the vehicle enforcement program

There are 15 staff in MEP/VECC working full-time or part-time on certification (type approval) and COP.

53 Comparison of China's program and international best practices and barriers to progress in
China

Political / policy issues

The CAA authorizes EPA to regulate all engines and vehicles that emit pollutants to the atmosphere and to require manufacturers to,
at the manufacturers' cost, recall and fix any vehicle and engine not meeting the standards in actual use even though they are properly
maintained and used.

The "Air Pollution Prevention and Control Law" does not explicitly confer the authority to recall vehicles that do not meet emission
standards to any ministry. This limits MEP's enforcement efforts to focus on new vehicle certification and COP (see Table 5.2).
The law also does not clearly specify which ministry has the authority to impose fines when noncompliant vehicles or processes
are found. Further, the "Air Pollution Prevention and Control Law" allows provincial and municipal level EPBs to randomly select
vehicles for in-use testing (like conducting road-side tests), but does not explicitly grant MEP such authority. Lacking clear authority
to conduct in-use testing, to assess penalty on manufacturers producing non-conforming vehicles or to require manufacturers to recall
non-compliant vehicles, MEP has weak enforcement power and limited means to deter production of sub-standard vehicles. MEP has
recommended a revision of the "Air Pollution Prevention and Control Law" to provide MEP the authority to conduct vehicle recall.

Technical capacity and testing capability
EPA has established good in-house technical capacity and testing capability to effectively enforce vehicle emission standards:

With about 400 staff, the National Vehicle and Fuel Emission Laboratory in Ann Arbor was established in 1971 to perform
conformity testing and in-use testing of vehicles and engines. The agency also uses the Department of Defense Aberdeen Test Center
in Maryland to conduct in-use testing of HDVs and non-road engines.
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Overview of China's Vehicle Emission Control Program
Past Successes and Future Prospects

EPA's Compliance and Innovative Strategies Division has seven full-time-equivalent staff, four grantees and a team of outside
contractor for the light vehicle division to enforce the vehicle emissions standards. This does not include staff responsible for heavy-
duty and non-road engine and vehicle enforcement.

MEP, on the contrary, has very limited in-house technical capacity and testing capability. While there are 15 staff in MEP and VECC
working part-time and full-time on type approval and COP, to verify and audit type approval testing reports supplied by laboratories
contracted by the industry and inspect certified labs, MEP/VECC lacks staff with extensive expertise on testing and do not have
access to independent testing facilities (not even the standard fuels needed to perform certification testing). Right now, there is not
sufficient oversight on the type approval process, but when conducting random checks for COP compliance, MEP closely moinitors
the entire process to ensure the data collected are fair and reliable. The limited technical capacity and testing capability severely
impede MEP's efforts to identify cheating during certification or mass production. MEP/VECC is collaborating with the Xiamen city
government to establish an independent testing laboratory that will open in the summer of 2010. MEP can use as an independent
laboratory to conduct confirmatory tests or other tests as needed. Access to the new testing laboratory will be a first step of enhancing
MEP's testing capability.

Table 5.3: Resources for conducting vehicle inspection and compliance in China and US

CHINA MEP/VECC US EPA
COUNTRY AND
CONTRACTOR CONTRACTOR
ACIENEY STAFF STAFF
SERVICES SERVICES (PER YEAR)
Resources for conducting 7 full-time-equivalent L
L . . . Over 6.8 million RMB per
vehicle inspection and 15 (certification and COP) e staff,
ear
compliance 4 grantees Y

Financial resources

Compared to the size of enforcement staff and laboratory resources that EPA has at disposal, resources MEP spent on vehicle
enforcement program are substantially smaller for an equivalent new vehicle production volume. MEP's budget for vehicle
enforcement is not expected to increase in the near future, meaning that any enhancement of the program would have to focus on

enforcement activities with the highest return and be associated with innovative fundraising from regulated parties.
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Overview of China's Vehicle Emission Control Program

Past Successes and Future Prospects

Table 5.4: Comparison of the vehicle compliance and enforcement program in China and the US
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Overview of China's Vehicle Emission Control Program
Past Successes and Future Prospects

54 Recommendations

Results of limited in-use testing and anecdotal evidence suggest that sub-standard vehicles are produced and used in China and
that the existing enforcement programs have not been sufficient in deterring production and sales of non-conforming vehicles.
Compared to the US vehicle enforcement and compliance program, the China program clearly needs enhancements in several key
areas. Expanded authority and additional funding will be critical to achieve this goal and should be pursued as early as possible. In
the meantime, MEP should review its current programs, find cost effective ways to improve them, enhance its technical capacity and
testing capability, and prepare its staff for the establishment an in-use testing program. In-use compliance and enforcement testing
is the cornerstone of mature vehicle enforcement programs. Establishing an effective in-use testing program (conducted mainly by

manufacturers and supported by MEP) should be the ministry's long-term goal.

MEP is already taking steps in the right direction to address some of these needs, including collaborating on training programs with
US EPA on in-use recall, and working with the Xiamen city government to establish a new testing laboratory. A more detailed

discussion of the overall recommendations to MEP for the establishment a strong vehicle enforcement program follows:

= Seek modifications to the "Air Pollution Prevention and Control Law" to give MEP clear authority to require manufacturers to
conduct in-use testing and impose penalties for non-compliance (including the authority to recall vehicles): An effective in-use
enforcement program is essential to ensure vehicles meet all applicable emission standards throughout their useful life. Large non-
compliance penalties, either from the costs for recall or from the costs of stopping production and sale of models that fail a SEA,
are a key element of a successful enforcement program, as evidenced by the US experience. Large penalties are also a key driver
forcing manufacturers to improve production quality and design of new vehicles and continuously enhance durability of vehicles and
emission control devices. Therefore MEP should, as early as possible, seek the authority to require manufacturers to conduct in-use
testing and to impose punitive penalty. When MEP is granted the authority to recall vehicles, a follow-up step would be to review,
and revise as necessary, all existing recall-related laws or regulations to ensure no conflict with MEP's new authority. For instance,
MERP has just revised and released the "Defective Automotive Products Recall Management Regulation" issued in 2004 for public

comments and is now reviewing all the submitted comments.

= Establish an in-use testing and recall program: If only limited initial funding is available, the program should focus initially on
analyzing in-use data provided by manufacturers, research institutes and I/M programs to identify the small number of high polluting

models for in-use compliance testing, and request manufacturers to recall if appropriate.

= Raise funds from emissions fee/vehicle taxes on vehicle owners or increased certification application fees for vehicle/engine
manufacturers: It would be difficult for MEP to substantially upgrade its vehicle enforcement program without additional funding,
so raising funds would be an important near term task. Right now, manufacturers pay a fee for certification testing to the testing labs
for the services they perform, but no fee is paid to MEP to cover the cost of the compliance program (auditing compliance reports,
conducting lab inspection, COP testing, or in-use testing). In the US, the "Clean Air Act grants" EPA the ability to recoup costs for its
enforcement program by imposing a fee on manufacturers®. The rationale is that the costs of EPA's compliance efforts are incurred to
ensure that vehicles sold in the US meet all the necessary requirements under the law. MEP could consider using a similar rationale

to collect certification fees or set emissions fees/taxes to cover the cost of running the vehicle enforcement programs.

65 Under the CAA and the regulation 40 CFR 86.905-93, EPA can recoup the reasonable costs of running the motor vehicle and engine compliance
program from manufacturers (see discussion in Reitz, R. W. 2001. "Air Pollution Control Law": Compliance and Enforcement. The Environmental Law
Institute. p. 285). EPA therefore could impose a post-certification fee on manufacturers to cover the costs for conducting SEA and in-use compliance testing
as they are considered part of the compliance program.
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= Seek authority MEP to require vehicle and engine manufacturers to carry out in-use testing of vehicles and engines using protocols
established by MEP and to provide the raw data results to MEP for possible use in its compliance program: Sufficient, good quality
in-use data are essential for MEP to identify the roots of the non-compliance problems and to be capable to tailor improvements of
the enforcement program to address those challenges. With China's annual vehicle production exceeding 13 million units and MEP
having severely limited technical capacity, it will be impossible for MEP to conduct in-use testing to obtain sufficient representative
data. MEP should leverage the industry's resources to collect in-use testing data, and use its staff resources to conduct more targeted
in-use testing as well as to provide oversight to industry in-use data collection efforts. MEP should seek through the revision of the
Air Pollution Prevention and Control Law the authority to require manufacturer-funded in-use testing.

While MEP pursues additional resources to enhance its own technical expertise, the ministry should start train and equip its team in
preparation for setting up an in-use testing and recall program:

= Increase in-house proficiency in recall program administration through MEP training collaborations with the EPA or other
regulatory agencies: Limited by the authority it currently possesses, MEP has no experience in conducting a recall program. MEP is
coordinating a training program with EPA around the recall program that would be held in late 2010/early 2011. Training programs
such as this one will help MEP start planning and developing a recall program that suits China's specific needs.

As progress is made to increase MEP's authority and resources to conduct in-use testing, there are significant gaps in the current
program that can be remedied in the near term and cost effectively:

= Increase MEP's technical capacity and testing capability to ensure certification tests and industry-funded COP testing are being
done properly: Anecdotal evidence shows that the current enforcement program has not successfully deterred production of sub-
standard vehicles. In the near term, it might be most cost effective for MEP to increase resources on improving the enforcement of
certification and COP testing. For instance, laboratories conducting certification testing should be required to report all certification
test data to VECC — passing, failing, and voided tests. Also, MEP should establish its own testing capability and the establishment
of the testing laboratory in Xiamen is a first step in the right direction. These improvements are essential for an effective program.
Increasing MEP's enforcement presence, combined with MEP having the authority to impose fines, could prevent manufacturers from
producing new vehicles with grossly excessive emissions. Establishing MEP's testing capacity is also essential for developing a recall
program as manufacturers' acceptance of vehicle recalls — or likelihood to challenge—depends on the quality of MEP's testing.

= Establish good I/M programs in major cities as a way to identify and eliminate gross emitters and provide macro level data to help
MEP better target high-emission models for in-use compliance testing: MEP could develop a set of I/M best practices that could
be used to assist those major cities whose EPBs have better financial resources or major vehicle emission problems to gradually
enhance their existing I/M programs. Since emissions reductions of I/M programs can only be realized if gross emitters are repaired
or replaced, MEP should consider creating a fund to cover repairs or scrappage of gross emitters perhaps as an extension or variation
of the existing national scrappage program.

= Leverage technical expertise in existing research institutions such as universities and other research institutes: The ministry should
fully utilize research done or being conducted by research institutions to help target efforts in enhancing the compliance program.
Research institutes such as Tsinghua University, Beijing Institute of Technology and CRAES have been using PEMs to examine in-
use vehicle emissions, and those findings have been and will continue to be very valuable in helping MEP identify problems (models
or vehicle types with excessive emissions or possible defects of high emitters), and direct its resources to areas where they could be
more effective.

= Pursue other measures to coerce manufacturers to comply with emissions standards (e.g., a “name and shame” campaign to
publicize non-compliant models and/or manufacturers): As the China auto market becomes increasingly competitive, vehicles
manufacturers, especially those producing passenger vehicles, are increasingly aware of the brand values. MEP could consider ways
to publicize manufacturers or models that are found to not be compliant with the standards, to complement non-compliance penalties.

In the longer-term, once additional funding is secured, MEP should consider the following:

= Expand resources allocated to in-use testing should be expanded first to cover a larger number of high-polluting models: When
new vehicle compliance becomes less of a concern than it is today, resources could be gradually shifted away from new vehicle
certification and COP to the in-use compliance program.

= [dentify a long-term sustained resource stream to finance vehicle compliance efforts: The spiraling growth of vehicle population in
the past decade or so demands substantial enhancements of the vehicle enforcement program to match the magnitude of the vehicular
emission problems as discussed in this chapter. China's vehicle market is projected to see continued growth. It would be critical for
MEP to seek long-term sustainable funding to improve and expand its emission control efforts to match the rising enforcement needs.




