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Executive Summary
California’s Smog Check Program is one of the toughest in the United States. Yet, the
programme has been overhauled recently, after suspected frauds with the old Gold Shield
Program were confirmed by independent investigations commissioned by the California
Air Resources Board (CARB) and conducted by the Sierra Research Group. Starting from
January 2013, the Standardized Testing and Reporting (STAR) Smog Check Program
replaced the old programme. While the programme structure and the basic performance
tests remain the same, smog check stations will have to meet the STAR performance
standards to become eligible in undertaking inspection and/or repairs of ‘directed’ and
‘gross polluting’ vehicles.
To prevent frauds, in-depth data analyses are conducted under the STAR Program, with
the support of a centralised electronic database. Stations will be tracked regularly for
their short-term and long-term performance, and customers can easily access these
performance results online to compare stations and to determine which one to go to.
Even inspectors’ performance will be evaluated. With the new programme, the CARB aims
to cut out the frauds, as well as to achieve an extra four per cent emissions reduction
compared with the old programme.
This is a prime example of how California is leading the way in emissions control and air
quality management. Already with more stringent air quality standards relative to the rest
of the country, and one of the best smog check programme, California does not rest on
her laurels. Her drive to charge ahead with even better solutions for addressing air
pollution is without any doubt a shining example to cities that are still uncertain or halfhearted about cleaning up the air.
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1
California’s Smog Check
Program has
undergone a major
overhaul that took
effect in January 2013

The California Smog Check
Program
California’s Smog Check Program, the State’s mandatory inspection and
maintenance requirements for older vehicles aimed at reducing air pollution, has
undergone a major overhaul that took effect in January 2013. The California Air
Resources Board (CARB), the regulatory agency that is responsible for improving
the State’s air quality, ordered the revamp because of pervasive fraud in
selected aspects of the inspection and maintenance programme. This is despite
the fact that California’s Smog Check Program is considered among the toughest
programmes in the country and that it reduces emissions by 400 tons every day.
This figure represents a reduction of approximately 22 per cent of total organic
gases 1 and nitrogen oxides from on-road vehicle emissions, according to CARB.

1.1 Reasons behind the overhaul
Independent
investigation showed a
reduced performance
between two audits
done in 2000 (40 per
cent failure rate) and
2004 (49 per cent
failure rate)

Suspecting incompetency or fraud in the Smog Check Program, CARB
commissioned the Sierra Research Group, an independent California-based air
pollution and air quality consulting group, to conduct two studies on vehicles
that were likely to be heavy polluters. The first audit was conducted on vehicles
in 2000, and the second was completed in 2004. Both studies focused on
vehicles in the model years from 1976 to 1995.
The results from the latter report were more discouraging than the first,
according to Terry Ford, an air quality specialist at CARB and the creator of the
Smog Check Program’s electronic Vehicle Information Database (VID). The
findings from the first report were not good, but they were not as bad as the
ones four years later.
In 2004, about 49 per cent of older model vehicles that stopped for roadside
smog tests had failed the test, a figure worse than the 40 per cent failure rate of
similar vehicles tested in 2000, the two audits showed. In both studies, older
vehicles can fail within a year, despite having received a passing grade at
inspection stations.

Audit results showed
incompetency or fraud
within the Smog Check
Program

CARB believed the results should have been better than they were and that the
implementation of the programme had its problems. Every single test result was
under scrutiny, but CARB was not getting the expected results, either due to
incompetency or fraud within the programme.
The latter study confirmed the individual problems that the authority had
suspected.
Published in 2009, it showed that the results fell short of commitments state
officials made to the United States Environmental Protection Agency (USEPA).
The results from both studies have serious implications for the Smog Check
Program, which impacts many motorists statewide. About 23 million personal
vehicles – passenger cars, vans, and trucks with a gross vehicle weight of about
8,500 pounds (4.25 tons) or less – are on the road during the year. Under the
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Smog Check Program, inspection stations conduct emissions tests on older
vehicles biennially, which means they perform smog checks on approximately 12
million vehicles per year.

1.2 Decentralised stations
The current inspection and maintenance programme began in 1982 when the
California Legislature passed a law creating the State’s first statewide Smog
Check Program. It has evolved over the years, but the goal of reducing air
pollution from motor vehicles has remained the same.
Argument over statecontracted centralised
or privately-owned,
decentralised stations

The State created different kinds of inspection stations. This was the response of
both CARB and the Bureau of Automotive Repair (BAR), a division of the State’s
Department of Consumer Affairs that oversees the Smog Check Program and
monitors and licenses vehicle repair shops, to a federal push in 1998 to establish
centralised state-contracted test facilities in California. BAR and CARB defended
the ability of privately-owned, de-centralised stations to continue testing
vehicles. 2 The caveat was that the inspection and repair of the State’s highest
polluting vehicles has to be separated. 3 When the programme started, there was
a strong debate between those who wanted a centralised system and those who
wanted independent testing. A centralised system would help control fraud, but
would have scattered the operation of the system over 7,000 smog check
stations, making it harder to control.

And California goes
with de-centralised
stations…

California won the argument to keep its system de-centralised with the
guarantee to the federal government that this programme would improve the
overall quality of the Smog Check Program without disrupting the lives of many
station owners and technicians. 4 People would rather go with good,
independent businesses.

…supported by a
centralised electronic
database and the will
to shut down bad
shops

One of the crucial components to making a viable system is a centralised
electronic database that can provide information for analysis of every model,
make, and engine of a vehicle on a real-time basis. California’s database was
created in 1996 and it has grown to become the largest of its kind in the world.
As critical as the data is, however, having it alone is not enough. The political will
to shut down a bad shop is also important. Since the Program’s establishment,
BAR has, in fact, either closed down fraudulently run facilities or suspended their
licences for a period of time.

1.3 Basic vehicle requirements
Vehicles that must
participate in the Smog
Check Program include
gasoline vehicles from
1976 models and
newer, and older than
4 years and being sold

Under the State’s existing inspection and maintenance system, gasolinepowered vehicles from model year 1976 and newer are required to participate
in the Smog Check Program with the following exceptions: (a) newer, gasolinepowered vehicles for the first six model years are exempted from the Program, 5
and (b) gasoline-powered vehicles of four model years and newer are also
exempted from the change-of-ownership Smog Check inspection requirement. 6
The programme is biennial: older vehicles in most areas of California cannot
register with the State – a requirement to obtain a vehicle licence – without
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passing a smog check inspection every two years. A smog check is also required
if a vehicle is being sold and it is older than four years.
Trucks weighing less
than 7 tons were added
to the programme, but
hose weighing more
have a separate test

While passenger cars and light trucks have long been the focus of this emissions
reduction programme, trucks weighing less than 14,000 pounds (7 tons) were
added to the programme in 2010. 7 This includes diesel-powered vehicles of 1998
model years and newer and those in the same 14,000 pounds (7 tons) or less
weight-rating category. 8
However, trucks that use diesel fuel and weigh more than 14,000 pounds (7
tons) have a separate emissions test and are not included in this programme.

1.4 Smog check facilities
In the previous system, BAR licenses or contracts four different kinds of smog
check facilities to meet consumer needs. 9 They include:
1.4.1 Test-and-Repair stations
Test-and-Repair
stations can test and
repair most vehicles
except ‘directed’ or
‘gross polluting’
vehicles

Test-and-Repair stations are licensed by the State to provide smog check tests
and repair to most vehicles. These facilities, however, are prohibited from
certifying or repairing ‘Gross Polluters’ – which are vehicles that dramatically
exceed federal and state emissions standards, are the State’s highest polluting
vehicles, and are estimated to account for more than half of all vehicle produced
smog. 10 ‘Gross Polluters’ are vehicles whose emissions are double the normal
emissions of a failing vehicle of the same model year and engine type in the
smog check test. They are the worst category of vehicle in terms of emissions.
About 65 per cent of ‘Gross Polluters’ are vehicles that are 20 model years or
older. Indeed, over the last two years, about 300,000 vehicles were identified as
‘Gross Polluters’ out of 2.6 million vehicles that failed the smog check test in
California.
These Test-and-Repair facilities are also prohibited from testing vehicles that
have been ‘directed’ to Test-Only stations for inspection. ‘Directed’ vehicles are
those that are most likely to experience emission problems and that are
registered in the parts of California with the most serious or severe ozone
pollution. 11
1.4.2 Repair-Only stations

Repair-Only stations
Repair-Only stations are licensed by the State to provide repairs to vehicles that
cannot repair ‘directed’ failed a smog check. They may offer repair services to many types of vehicles,
but they are prohibited from certifying vehicles.
or ‘gross polluting’
vehicles
1.4.3 Test-Only stations
Test-Only stations can
only test vehicles,
including ‘directed’
vehicles. They can also
certify ‘gross polluting’
vehicles
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Test-Only stations are licensed by the State to only perform tests on vehicles,
and any necessary repairs must be performed elsewhere. These Test-Only
stations were originally conceived with the idea that they would have less
incentive to perform improper inspections, because they would not have a stake
in the repairs performed to get the vehicles to pass the smog check test. 12 ‘Gross
Polluters’ can be certified at these stations.

These Test-Only stations perform about 68 per cent of all initial smog tests done
on the State’s 12 million vehicles inspected annually for emissions.
1.4.4 Gold Shield stations
Gold Shield stations
can test and repair all
vehicles including
‘directed’ and ‘gross
polluting’ vehicles

Gold Shield stations are licensed Test-and-Repair stations that have received
additional certification by BAR. 13 They can certify vehicles identified as ‘Gross
Polluters’. 14 They can also perform the initial testing and certification of vehicles
directed to Test-Only stations. They can also issue the ‘after-repairs’ certification
of vehicles ‘directed’ to Test-Only stations for an initial inspection provided that
the Gold Shield station has performed repairs to the ‘directed’ vehicle. 15 Gold
Shield stations also perform state-subsidised emissions-related repair on
vehicles participating in the Consumer Assistance Program for low-income
customers. 16

1.5 Confirmed fraud at Test-Only and Gold
Shield Stations
Unscrupulous
technicians seeking a
quick profit will
fraudulently pass more
vehicles

Among California’s four types of inspection stations, the studies conducted by
Sierra Research Group (BOX 1) focused on specific older model vehicles that
were sent to the two most frequently used stations: Test-Only and Gold Shield.
The study findings confirmed CARB suspicions that the problems centred on
fraud at these two kinds of stations.
Both station owners and technicians were at fault. If a station is managing its
business well, it should be aware of what the technician is doing. Station owners
can certainly control the behaviour of technicians if they want to.
Unscrupulous technicians seeking a quick profit will tell consumers that for a
small fee they can ensure their vehicle passes the smog test without having
repair work done. These technicians passed a large number of older vehicles that
should otherwise fail the emissions test. They generally do not attempt to scam
the consumer by charging to do unnecessary repairs; they can make more
money faster by fraudulently passing more vehicles.
For the authority, they can examine a station to identify suspicious patterns. One
of the more obvious indicators is if an exceptionally high pass rate on older
vehicles are found much higher than the State average.

BAR sends in
undercover car to
investigate station
performance.
Computer models can
identify outliers in
different areas

Data for all vehicles are taken and analysed. Computer models are then
developed identify outliers in different areas. Such analysis are extensive, and
can very quickly show the stations that perform outside the norm.
BAR can send an undercover car to be tested at a station. These investigations
are not random but done strategically, with very good statistical evidence to
back up an undercover investigation.
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BOX 1: Why CARB decided to outsource studies to an independent firm?
CARB commissioned the studies to the Sierra Research Group primarily for
political reasons – to ensure that the findings would carry more credibility and
would not be challenged. “If we did the study,” Mr. Ford explained, “the results
might have been questioned as to whether they were correct or not, and the
study could have been sequestered by industry. So, it made sense to get an
outside firm.”
He also observed, “only an outside study could have the impact that there really
does need to be a change. People don’t always listen to us.”
It is tedious and
expensive to take legal
action against
individual stations

Although both CARB and BAR were concerned about the extent of the fraud,
maneuvering through California’s legal due process system simply made taking
action against individual stations too difficult, and in a litigious country like the
United States, it could have taken years to reach a satisfactory conclusion.
Paying for the cost of proving malfeasance and fraud was just too expensive.
CARB opted instead for a more pragmatic solution that would deliver results
quicker. After the second study confirmed its suspicions, CARB decided to
revamp the parts of the Smog Check Program that were the source of the
problem.

1.6 Added pressure to improve the Smog
Check Program
Additional pressure to
meet goals set under
SIPs

While resolving the fraud issue was paramount, CARB also faced additional
pressure from the USEPA to revamp its Smog Check Program. CARB is required
to set goals under a State Implementation Plan (SIP) which must be approved by
the EPA. The last major change in CARB’s SIP was in 2007; it was subsequently
updated in 2009 and 2011. If CARB fails to meet its goals it will have to look for
improvements.

An additional impetus behind CARB’s drive to improve its programme stems
from its close working relationship with BAR: it examines BAR’s actions and
Close working relation determines how it could help the agency obtain a stronger performance. This
between CARB and BAR relationship is one of those components that makes the system work better than
drives both to do more if it was just one agency, with no one to report to.
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In a letter from BAR to smog check station owners, the agency said the existing
status quo failed to address the necessity for California to comply with the
federal Clean Air Act of 1970. The letter added that BAR must improve the
overall effectiveness of the Smog Check Program to avoid the threat of changes
that could be mandated by the federal government. CARB did not want the
USEPA to shut down the programme and centralise it. There are a lot of good
players, but it is not easy to differentiate the good ones from the bad. The
problem is not about testing alone; it is also about repair.
Of the State’s approximately 8,000 independently owned stations, about 2,500 –
the Test-Only and Gold Shield stations – did not show any significant
performance advantage over more average Test-and-Repair stations that are not
eligible to test ‘directed’ and ‘Gross Polluting’ vehicles. 17

A smog check
computer and
dynamometer

Source: Lynne Curry
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2

The Standardized Testing and
Reporting (STAR) Smog Check
Program

BAR adopted
regulations in 2011 to
establish meaningful
performance
measures. Eligible
stations started to join
the STAR Program in
January 2013

Based on the studies’ results and to avoid an EPA mandate to centralise its
programme, CARB decided to recommend the implementation of the STAR
Program to the state legislature. This is an incentive-based mechanism for
improving the existing programme while still preserving the ability of small
businesses to continue to provide inspection services for California consumers. 18
In 2010, the state legislature enacted the STAR Program, and in 2011 BAR
adopted regulations to establish meaningful, yet easily attainable performance
measures. Starting from January 2013, stations that meet the STAR performance
standards will be eligible to inspect vehicles that are likely to be high smog
emitters and those that far exceed allowable emissions standards. 19 Every
month, vehicles that meet these criteria will be directed to STAR certified
stations for testing through the Department of Motor Vehicles (DMV) renewal
notice process. 20

2.1 STAR Program structure
The same four station
types that existed
under the Gold Shield
Program continue to
exist under the STAR
Program but under
tighter requirements
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Under the new STAR Program, smog check stations planning to test vehicles can
be licensed as either a Test-Only station or a Test-and-Repair station. 21 Gold
Shield stations will cease to exist as of December 31, 2012. Both Test-only and
Test-and-Repair stations may apply for STAR certification 22 (see Box 2). The same
four station types that existed under the Gold Shield Program will continue to
exist under the STAR Program. 23
•

Test-Only station – these facilities can only test vehicles, but they cannot
test ‘directed’ vehicles or ‘gross-polluting’ vehicles; 24

•

Test-and-Repair station – these facilities can test and repair vehicles, but
they cannot test ‘directed’ vehicles or ‘gross polluting’ vehicles; 25

•

STAR Test-Only station – these facilities can only test vehicles, including
‘directed’ vehicles and ‘gross-polluting’ vehicles; 26 and

•

STAR Test-and-Repair station – these facilities can test and repair
vehicles, including ‘directed’ vehicles and ‘gross-polluting’ vehicles. 27
They must also provide repair services under BAR’s Consumer Assistance
Program. 28 These services are currently being performed by Gold Shield
stations.

2.2 Basic performance tests remain the
same
Basic performance
test are unchanged

The basic performance tests in both the STAR and Gold Shield Programs remain
the same. By law, STAR Program performance measures must be identical for
both Test-Only and Test-and-Repair facilities. 29 The BAR website also noted that
performance measures for the STAR Program must be inspection-based. Some of
the most crucial basic performance measurements include: 30
•

The timing of the tests and how quickly they are conducted;

•

Whether both the visual and electronic inspections were conducted
properly, allocating enough time;

•

The nature of the vehicle and whether it has passed before;

•

How the engine compares with other comparable engines of the same
model year;

•

The failure rate compared with other models of the same year; and

•

Analysis of technician results, individually and collectively, within the
same station.

2.3 Fraud prevention steps
The STAR Program
conducts more indepth analysis

In an effort to prevent fraud, CARB and BAR have dramatically stepped up their
data analysis. The crucial difference between the Star and the Gold Shield
Programs is that the analysis of the data is much more in-depth. The STAR
Program is the next generation of refinement, with greater sophistication in data
analysis. Data can be analysed in a much more sophisticated way. Although, like
the Gold Shield Program, the STAR tests have a series of very specific results that
vehicles must achieve, there is a lot going on behind the scenes that is not
released to the public. Whenever a change is made, people look for ways to
game the system. Not everybody plays fair and not everybody plays right. To
avoid this kind of scenario, CARB does not give the public specific, detailed data
about fraud prevention.
Indeed, it is noted that other states with de-centralised programmes like
California have also experienced fraud in their emissions testing programme.
Some crooked garages in North Carolina in 2011 falsified emissions test results,
sometimes for bribes, according to an investigation by the Charlotte Observer
newspaper. The investigation also found that these garages ripped off customers
with unnecessary repairs. “Amid a crackdown, the state filed criminal and civil
charges against hundreds of garages who passed vehicles suspiciously soon after
they failed either their safety or emissions test at another garage.” 31

STAR status depends
on strict requirement
on technicians’
performance

In California, whether a station receives STAR status depends entirely on its
technicians’ performance. In a station with four technicians, if three are doing
the test properly and one is not, that station will lose its STAR status. If that
technician has not been trained properly or is taking short cuts, then that
technician must correct the problem and do it quickly.
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Centralised electronic The key to making this Smog Check Program work is the State’s centralised
database is the key for electronic database and the close links with each individual technician. With a
centralised database, CARB can be alerted to unlawful actions at each station
the STAR Program
under the STAR Program.
The computer analysis has become highly sophisticated, enabling many patterns
and trends to be identified among vehicle models and engines, and even
stations. Test results of each station are looked at vis-à-vis other stations and
scrutinized against State averages.
BAR headquarters
receive real-time
emissions data to
detect any anomalies
from any technicians
or stations

All data entered into the computers at smog check stations are instantaneously
transmitted online to BAR headquarters where analysts monitor the results. BAR
has emissions data for all vehicle models and makes, and anomalies are readily
detected. BAR can tell, for example, that it is highly unusual for a 1994 engine on
a particular model to pass the test on emissions output. BAR is able to isolate
such cases.

Undercover
laboratories also
investigate consumer
complaints

BAR also investigates any and all consumer complaints. There are many
undercover laboratories throughout the State. If a station technician passes a
questionable vehicle designed to deliberately malfunction in a sting operation,
the Follow-Up Pass Rate (FPR) score, a long-term performance measure, will fall,
and the technician will, at a minimum, receive a citation.

Repair data is not used
to measure
performance because
data is often
incomplete

In addition, the STAR Program test results do not use repair data as a
performance measure, primarily because it is considered unreliable. Some
stations, facing the pressure to do repairs quickly, believe listing all relevant
repairs is too time-consuming: the technicians will not write them all on a form.
A checklist questionnaire, though easy to fill out, is inappropriate for this
purpose.

2.4 Benefits of the STAR Program
STAR Program
emphasises smog
check stations meeting
STAR performance
standards
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Under the new STAR Program, all stations will be eligible to become a STAR
station as long as they meet specific State performance standards. BAR will not
be looking at emission standards, but rather how well stations perform related to
problem diagnosis and what fixes are applied. Consumers will be able to go to
any smog check station, but that station must meet STAR performance
standards. Hence, the STAR Program will force everybody to meet certain levels
of performance standards.

Stations performance
results are available
online to increase
transparency

Essentially, smog check stations are graded on their performance and consumers
will be able to determine which stations have better track records. Consumers in
the past cannot compare the performance of different smog check stations even
in their own neighborhood – standardised evaluation tools were not easily
accessible. In the past, the only way consumers can know which station has
higher performance standards was to go to a Gold Shield station. That has
changed with the introduction of the STAR Program and consumers will easily be
able to compare the performance results of different stations online.
The benefits of the new STAR Program are simple: consumers can access a
station’s ‘report card’, identify where first-rated stations are and any updates on
their status.

STAR Program also
aims to achieve an
additional 4 per cent
emissions reduction
compared with the old
programme

Apart from experiencing a more transparent process, consumers will also benefit
from the on-road vehicle emissions reduction resulting from the new STAR
Program. Total organic gas and nitrogen oxides emissions are expected to drop
an additional 4 per cent of overall on-road vehicle emissions. This is in addition
to the 22 per cent reduction obtained from the existing Gold Shield Program.

BOX 2: How a smog check station can become part of the STAR Program?
Under the new STAR Program, each smog check station that plans to inspect
‘directed’ vehicles must apply to BAR to determine whether the station meets
the STAR performance measures. 32 If a station meets all of the STAR
performance requirements, then BAR will issue it a certificate making it
eligible to inspect ‘directed’ vehicles. Stations that apply but do not meet the
STAR performance standards are not eligible to inspect ‘directed’ vehicles.

2.5 Tracking a station’s performance results
STAR Program provides
short-term and longterm measures to track
station performance

To track a station’s current performance, motorists will be able to see the results
on an online table that summarises a station’s overall performance of the various
STAR performance measures. Those results will be listed in the table as a ‘Pass’
or ‘Fail’. Stations are evaluated in two basic categories of the STAR Program:
Short-Term Measures and the Follow-Up Pass Rate (FPR). 33 A ‘Pass’ result means
that the station currently meets all of the Short-Term performance measures of
both the STAR Program and the FPR. 34 The FPR category summarises a station’s
performance on the long-term performance measures. 35 This station is eligible to
apply for, or maintain its current STAR certification when it receives a passing
grade. 36
However, stations may still be ineligible to receive STAR certification if they
received citations or administrative actions, for example, for passing vehicles
that should have failed the smog check tests. A station’s performance in meeting
enforcement-related standards can be found on the STAR web site.
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Short-term measures: The Short-Term Measures category summarises a station’s performance in the
following areas: ‘Test Deviations’, ‘Incorrect Gear Selection’, and ‘Similar Vehicle
3 categories and 7
performance measures Failure Rate and incidents’.37 ‘Test Deviations’ are further divided into seven
performance measures.38The results of these will be shown as ‘Pass’ or ‘Fail’.
Altogether, these ten inspection-based performance measures are considered
short-term because they are calculated based on data from the three most
recent months.39 STAR Program eligibility determined by using these evaluation
tools is based only on the scores calculated at the end of each calendar quarter.40
(See Appendix 1 for more information about the Short-Term Measures)
Long-term measures:
STAR Program bases its
evaluations on all
inspections at
particular station for
each 3-month period

In addition, the STAR Program bases its evaluations on a compilation of how all
inspections are performed at that station for each three-month period.41 The
programme does not assess stations based on how their individual inspectors
performed on these short-term performance measures.42 However, the STAR
Program web page publishes inspector results to provide feedback to station
owners and individual inspectors on their performances.43

2.6 Follow-Up Pass Rate (FPR) and
significance of overall result
FPR evaluates the
performance of both
stations and
inspectors…

FPR is a long-term STAR performance measure that evaluates the performance of
both stations and inspectors. It is the only performance measure that assesses
the performance of an inspector to determine a station’s eligibility for the STAR
Program.44 Because of this, FPR scores are given both to smog check stations and
inspectors.45

…and compare the
passing rate with
‘similar vehicles’

This measure examines whether vehicles certified by stations and inspectors in
their previous inspection cycles are passing their current initial inspection at a
higher or lower rate than expected for ‘similar vehicles’.46 FPR scores range from
zero to one. Zero means that the performance by a station or inspector was
below average compared with other inspectors statewide, and that the inspector
was performing improper inspections. 47 A score of one means that the inspector
or station was performing above average.48
FPR scores are crucial in determining a station’s eligibility for the STAR Program.
Whether a station becomes STAR certified rests largely on the FPR scores of
inspectors, and their performance on smog check tests at that station.49 There is
only one instance when a station FPR is considered: if an inspector does not have
an FPR score of their own because he or she is new or does not have enough
inspection data, then the station’s FPR is considered when applying to
participate in the STAR Program. 50
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2.7 Industry’s concern over the STAR
Program
Industry is concerned
about the unknowns,
such as the market
response to the new
programme

While CARB believes these changes will improve the smog check test results,
some of the Test-Only station owners are concerned about whether they can
stay in business. The chief problem with the programme is that it is full of
economic unknowns, the biggest being is how the market will shift and adapt to
these challenges.
For example, while all of California Emissions Testing Industries Association’s
members qualified for the STAR Program, Test-Only stations would need more
than additional investment: some would be compelled to obtain other local
permits, including environmental licences, to be able to convert to being a repair
shop. As their practices are based on the existing market, they will need to
rethink and relearn under the new conditions.
Ultimately, some members may be in danger of going out of business as they try
to reconstruct their business to this new market. California is not one market; it
is 1,000 small markets. A member cannot wake up one day and say he wants to
be a test-and-repair shop.

A STAR station has to
maintain its eligibility
by maintaining a
specific score based on
its performance, but
the industry is worried
about going out of
business

The difficulty facing a STAR Test-Only station is that to maintain its eligibility in
the programme, it must maintain a specific score based on its performance. If it
falls below that standard, a STAR Test-Only station will not be allowed to test
‘directed’ vehicles or ‘Gross Polluters’. If the score drops, a station will no longer
be eligible to repair ‘directed’ vehicles. That is a hindrance according to the
industry, and there is no way out for those stations unless they realign their
business to do test-and-repair.
However, some of these stations will continue to be allowed to test newer
vehicles with the On-Board Diagnostic (OBD) II test, the second generation of an
on-board self-test that monitors engine and emission control systems during
normal operation.
California’s current Smog Check Program is the result of a debate about whether
the State should allow a contractor to do all of the inspections or let the free
market participate and the government regulate the business. The latter engages
small businesses to take responsibility. The former way is a more monolithic,
Department of Motor Vehicle-style programme.
It is also important to note that under the STAR Program, a station cannot meet
STAR standards without employing equally qualified technicians. However, if a
station wants to maintain its STAR qualifications and a technician fails to do so,
the technician would probably be fired under the new system. As a result, there
could be a flood of technicians who cannot find work.
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2.8 Frauds and scams
There are different
examples of smog
check frauds

Any behaviour that enables a vehicle to pass the smog check inspection when it
should otherwise fail is a violation of the regulations and will affect an
inspector’s or a station’s FPR score. Some smog check fraud violations include:51
•

Clean ‘piping’ – substituting a clean tailpipe exhaust sample through
the emissions analyser from a passing vehicle instead of using the
actual one being tested;

•

Clean ‘plugging’ – ‘plugging’ or substituting clean data from the OnBoard Diagnostic (OBD) II system – the second generation of a
computer system that monitors the operation of a vehicle’s engine and
its emission controls – for a failing vehicle’s OBD II self-diagnostic test;

•

‘Shifting vehicles into the wrong gear during an Acceleration Simulation
Mode (ASM) test’,52 a test that measures tailpipe emissions at specific
speeds for certain periods of time;

•

Over-conditioning vehicles, e.g., racing the engine to make a vehicle’s
catalytic converter – a device that converts harmful pollutants into less
harmful emissions before being discharged – hotter than would happen
under normal circumstances.53 An already warm engine does not
simulate actual conditions when a car is first started ‘cold’ and masks
the efficiency of a catalytic converter during a ‘cold’ start;

•

‘Not identifying visual inspection failures’,54 e.g., only taking a few
minutes to perform an inspection that would normally require fifteen
or twenty minutes;

•

‘Not identifying functional inspection failures, e.g., fuel cap, ignition
timing, low pressure fuel evaporative emissions tests’;55 and

•

‘Entering incorrect vehicle parameters to generate more lenient
emissions standards, e.g., entering a lighter vehicle weight load in
order to create less treadmill resistance on the dynamometer during an
ASM test’.56

2.9 Smog check station penalties
Penalties for violating
the smog check
regulations include
fine, licence
suspension or
revocation, or shutting
down a station

BAR imposes penalties based on the severity of the violation. The agency has a
variety of tools it can use, ranging from fines up to USD5,000, licence suspension
or revocation, or even closing down a station.57 For example, some stations have
their licence suspended for a period of time and are then placed on probation for
one to three years.
Until 2011, however, BAR had little authority to issue citations and fines.58 Its
primary weapons for preventing fraud have been licence suspension and
revocation. In 2011, the State legislature crafted implementing regulations giving
BAR the power to impose fines in addition to using the suspension and
revocation authority it already possessed.
Occasionally, during smog check tests, some stations do not have up-to-date
standards for certain car models and have experienced difficulties with the Smog
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Check tests. In these circumstances, BAR experts will provide assistance to those
stations. However, for those stations that willfully attempt to bypass smog check
regulations, BAR will impose whatever penalty is necessary.

2.10 Consumer penalties
Motorists who failed a
smog check test are
unable to register their
cars

Motorists who fail to have smog check tests performed also suffer
consequences. BAR does not impose fines, but motorists are unable to register
their cars with the Department of Motor Vehicles (DMV). If the California
Highway Patrol or local police stop a car for failure to register, the fine is
USD280.

2.11 Financing and consumer assistance
Financial assistance is
provided to lowincome consumers for
test and repair

The Smog Check Program is financed from the USD20 fees folded into the
registration fee all motorists must pay to obtain vehicle licences from the DMV. A
smog check station pays USD100 annually to BAR to cover its certificate renewal
for the Smog Check Program. An auto repair shop is also required to pay an
additional USD200 every year for its licence to operate.
To further help improve air quality, low-income consumers that cannot afford
either a smog check or the repair bills to enable their vehicles to pass the smog
check test are eligible to receive up to USD500 in financial assistance for
emissions-related repairs.59 Consumers may also qualify to retire their vehicles
and receive USD1,000 or USD1,500 depending on their income eligibility.60

2.12 The challenge of reducing emissions
compared with other states
Car owners can keep
their cars for many
more years than other
states due to
California’s milder
climate

California faces a tougher challenge to reduce emissions than other states,
largely because it has five times as many older vehicles as most other states.
About two million are 20 year older models and older vehicles dating back to
1993. Although these vehicles account for only 6 per cent of total personal
vehicular miles driven in the State, they produce about 40 per cent of the state’s
emissions from personal vehicles. If California can accelerate the retirement of
these older vehicles, the air will be cleaned up significantly.
California’s milder climate also contributes to the emissions problem. Car owners
are able to keep their cars for many more years compared with other states
where weather conditions are harsher and tougher on the wear-and-tear of cars.
California and Arizona do not have the same rust bucket climate like some other
states. In those states, owners are compelled, for weather reasons, to sell or
trade in their vehicles earlier than they otherwise might. Older cars do not
survive as long in states with harsh climate.
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2.13 On-going discussions about remote
On-Board Diagnostic II emissions
technology
Remote emissions
(OBD II) technology is
good for preventive
maintenance and costsaving benefits but
needs wide network
coverage. Motorists
are not comfortable
with having emissions
data transmitted
automatically to the
authority
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Even as BAR begins implementing the STAR Program, CARB has not stopped
evaluating the effectiveness of its Smog Check Program. Like air quality
specialists in other states,61 CARB experts continue to discuss other more
effective ways of conducting emissions tests, though none has been
implemented thus far despite their technical feasibility. One concept would allow
motorists to use existing OBD II technology – the self-diagnostic emissions test
that alerts motorists when their vehicles have emissions faults – to transmit their
vehicles’ stored emissions data automatically to a receptor in a designated hot
spot as they drive by. OBD II technology is in all 1996 model year and newer cars.
Although this is currently possible, if network coverage were adequate,
distribution for use by the general public is unlikely to happen in the near future.
Many people were uncomfortable with the idea of data being automatically
released outside of their control. Some commercial fleets, however, would be
interested in adopting this remote emissions technology, largely for the
preventive maintenance and cost-saving benefits.

3

Conclusion
CARB’s public efforts to eliminate the pervasive fraud in part of the State’s Smog
Check Program clearly shows how a government agency can transparently resolve
ongoing problems stemming from one of its own programmes. Instead of
attempting to correct the issues either by filing lawsuits against the violators or by
quietly adopting internal measures with minimal publicity, CARB opted to take a
very public route: it hired an independent consulting group to analyse the issues.
The group’s findings corroborated CARB’s suspicions of fraud. This move to seek
outside analysis of what CARB experts knew to be true strengthened the agency’s
hand in implementing necessary changes to curb California’s air pollution. Not
concealing the fraud and simultaneously obtaining independent verification of the
extent of the problem are crucial to the programme’s success, and should provide
valuable lessons to other government departments.
In addition, CARB’s flexibility and willingness to constantly re-evaluate whether its
Smog Check Program is actually addressing the pollution problems give the agency
clout in the State. Although CARB’s findings are based on scientific evidence, the
agency also carefully considers the political and economic impact of implementing
its smog check measures. Even though CARB and BAR have adopted the new STAR
Program to stamp out fraud, CARB continues to explore the use of newer technology
that might be more effective in reducing vehicle air pollution.
Despite the programme’s initial setbacks, both CARB and BAR have moved
aggressively and transparently to solve the problems. BAR has closed fraudulent
stations or suspended licences. CARB has drastically tightened its data analysis.
Significantly, smog check stations are still able to retain their independence to
provide inspection services to consumers while participating in a more tightly
controlled programme with a centralised electronic database. Both CARB’s and
BAR’s approaches towards dealing with vehicle air pollution are not static. They
have shown a willingness to use whatever pragmatic tool is necessary to move them
towards the goal of obtaining a smog-free environment.
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Appendix 1: Summary of short-term performance
measures
In the Short-Term Measures category, the ‘Test Deviations’ group is divided further into seven performance
measures. These measures all calculate the frequency at which each station indicates that a test cannot be
performed when at least 90 per cent to greater than 125 per cent of the inspections performed on ‘similar
vehicles’ statewide show that the part or system is testable.62 ‘Similar vehicles’ means vehicles of the same
model year, make, model, engine displacement, transmission type, and body style.63 Details of these tests
are listed below:
• Fuel Cap Not Performed
This test involves pressurising the gas cap for about ten seconds to check for a pressure drop,
indicating fumes may be escaping into the atmosphere64;
• Low Pressure Evaporative Test Not Performed
This test determines whether the entire engine system, including, pipes, hoses, and gas tank, is
sealed, preventing any leaks.65 A car’s onboard computer for those vehicles older than model year
2000 has no method for detecting a leak. After the year 2000, sensors were added to cars to check
for leaks;
• Timing Test Not Performed
This performance test measures the adjustability of a vehicle’s ignition timing and whether it can be
adjusted.66 In older vehicles, the ignition timing of a spark plug fires is adjustable. If it fires too early,
this could lead to higher than normal emissions.67 If the timing is off by more than three degrees, it
must be adjusted to factory specifications. In newer cars, ignition timing is computer controlled;
• On-Board Diagnostic (OBD) II Not Performed
This STAR performance measure is a computer-operated system that runs checks on about eleven
individual monitored circuits to determine if they are working according to their design
specifications.68 It also illuminates the ‘check engine’ light, which functions as an ‘emissions
police’ – it advises the driver or technician of an emissions fault and the need for service whenever
a monitored circuit indicates any emissions gases are likely to exceed the design standard.69
Monitors are checking sensors that test various systems, looking for misfiring, fuel leakage, wiring
shorts, and problems with catalytic converters, oxygen control, and air conditioning refrigerant,
among others. If a sensor has failed, the OBD II test will detect it;
• Maximum Readiness Monitors
With OBD II emissions testing, a critical issue is a vehicle’s readiness to take a test. Readiness
applies to the eleven monitors of the OBD II system.70 Three are monitors that run continuously all
the time, while the remaining eight monitors run intermittently.71 That state of readiness to take
the test depends on having performed a drive cycle. This then enables the technician to check
whether the ‘check engine’ light is off and stays off. 72 Under state regulations, 2000 model year
vehicles and older are allowed two monitors to be unset or not ready.73 Vehicles from 2001 to the
current model year are allowed only one monitor unset or not ready74 to pass a smog check test.
Disconnecting the battery for a few seconds will turn off the ‘check engine’ light, but it also causes
all monitors to become unset or not ready to perform a diagnostic smog check test.75 The only way
that these eight monitors will become ready is to perform a drive cycle.
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However, the chances are slim of performing a successful drive cycle and preventing the ‘check
engine’ light from coming on again before an emissions problem has been repaired76;
• Acceleration Simulation Mode (ASM) Restarts
This performance measure is a test that takes measurements of tailpipe emissions at specific
speeds for a certain period of time. The emissions tested are hydrocarbons, carbon monoxide, and
nitrogen oxides, all of which create smog when combined with sunlight. Vehicle restarts occur
when the speed or acceleration during this ASM test mode falls outside of the allowable
limits.77This test is the equivalent of a stress test on a treadmill. Two tests are performed. The first
is a simulation of the vehicle’s speed at 15 mph for 100 seconds and the second is performed when
the vehicle is travelling at 25 mph for 90 seconds.78 The tests are conducted on a dynamometer,
equipment that simultaneously weighs a vehicle, simulates driving, tests emissions, and measures
speed; and
• Aborted Tests
This performance measure compares the rate at which each station aborts inspections for tests for
‘similar vehicles’ tested on the same emissions inspection system statewide.79 Inspectors who
legitimately abort inspections, for example, for safety reasons, will tend to have abort rates at or
below average.80 Inspectors who abort inspections for other reasons, such as trying to enable a
vehicle to pass when it should otherwise fail, will tend to have higher abort rates than average.81
The number of abort tests may affect an inspector’s FPR score and his record in doing smog check
tests. The owner of another station may question the score, and he may decide not to hire the
inspector to do the test.
There are three remaining tests that are also part of the Smog Check Program. The details of these include:
1. Incorrect Gear Selection
This performance measure tests whether vehicles are shifted into the incorrect gear during an ASM
inspection compared with other ‘similar vehicles’ statewide.82 The Smog Check Inspection
Procedures Manual clearly spells out the correct gear in which to drive a vehicle during an ASM
test.83 The standard for this performance measure is not met if the overall rate that vehicles are
ASM tested in the wrong gear is greater than 2 per cent, according to BAR STAR report card terms84;
2. Similar Vehicle Failure Rate (SVFR)
This performance measure compares an initial test failure rate for vehicles inspected at each
station to the failure rate for ‘similar vehicles’ statewide, according to BAR STAR report card
terms.85 The STAR report card terms added that an initial test is the first test performed on a
vehicle in its current inspection cycle, which may be for biennial inspection, change-of-ownership,
or initial registration.86 Vehicles fail this performance measure if their initial test at a station is less
than 75 per cent87 of the statewide average for similar vehicles88; and
3. Incidents
‘Incidents’ show specific cases where the inspection results indicate that the inspector followed
incorrect test procedures compared with other inspectors’ test results for similar vehicles
throughout the state.89
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Appendix 2: Programs in New York State and Oregon
New York State Inspection and Maintenance Emissions Program
Although California’s programme is heralded as successful, particularly given the size of the State and the
number of vehicles tested annually, some smog industry experts have cited the New York and Oregon
vehicle inspection and maintenance programmes as equally viable models. Under the New York
programme, the New York State Department of Environmental Conservation and the Department of Motor
Vehicles (DMV) jointly administer and license approximately 9,400 inspection and maintenance stations in
the State.90 The programme is less complex than the California model: vehicles are not divided into
different categories of polluters and there is no distinction between different kinds of stations. Public
inspection stations must first be licensed as repair shops in order to qualify as a test facility. These test
facilities can inspect, with a few exemptions, and repair all cars, light duty vehicles, and light duty trucks
beginning in the model year 1996.
Under the New York programme, all vehicles in the New York Metropolitan area, which covers nine
counties, including New York City, and the remaining 53 counties of New York (upstate New York) are
required to have safety and emissions tests on an annual basis as well as at change of ownership. In 2011,
approximately 10.26 million vehicles were registered with the DMV statewide and about 88.91 per cent
received OBD II inspections, according to the New York State Enhanced Inspection/Maintenance (I/M) 2011
Annual Report from the New York Department of Environmental Conservation.91 In addition, all yellow
medallion taxi cabs and ‘for hire’ vehicles operating in New York City are required to be emissions tested
three times per year. In 2011, a total of 90,306 OBD II inspections were performed on a fleet of 37,998
vehicles.92
Exemptions from emissions testing include diesel-fueled vehicles, electric-powered vehicles, motorcycles,
historic vehicles, and farm equipment.93 Vehicles less than two model years old and over 25 model years
are also exempted.94
Pilot Remote OBD II Emissions Testing Program in Oregon
Oregon is currently piloting programmes with government and private fleets that use a self-testing OBD II
system. The Oregon Department of Environmental Quality (DEQ) is studying two different emissions testing
programmes:
•
•

The OBD II system reads a car’s emissions data semi-continuously and transmits the data to
various designated access points as a motorist drives by; and
Another version of the OBD II system uses a portable device that can be inserted into a vehicle,
much like a thumb drive. It can then be removed and plugged into a receptor at a kiosk in a gas
station, transferring data while a motorist is filling up the tank.

The system’s creators believe that devising a network of stations that would accept these portable devices
would be the biggest hurdle to overcome, although it is not an insurmountable one, according to Gary
Beyer, an environmental engineer at Oregon’s DEQ. So far, the DEQ has tested both methods in
government and private fleets, which together total about 750 vehicles. Remote emissions testing has two
attractions: it reduces the manpower required to perform the inspections and shortens the waiting period
for the testing. While there are not yet enough access points to allow the public to participate, Mr. Beyer
said fleet owners are eager to implement a version of this remote emissions testing technology, because of
the shorter down time required for car maintenance. According to Mr. Beyer, the Oregon DEQ expects to
complete its report about remote emissions testing technology and the results of its study later this year.
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