
The VW scandal and evolving emissions regulations
by Thomas H. Klier, senior economist and research advisor, and Joshua Linn, senior fellow, Resources for the Future

In September 2015, Volkswagen (VW) admitted to having programmed nearly 11 million 
of its diesel vehicles to cheat on tailpipe emissions tests.1 To put VW’s emissions rigging 
into a broader context, the authors review the different approaches that the U.S. and 
Europe have historically taken in regulating automotive emissions and fuel economy. 
Moreover, they discuss the scandal’s implications for regulatory changes in both regions.2

Automobiles are subject to emissions and 
fuel economy regulations in most regions 
of the world. Underlying the VW scandal 
are trade-offs between controlling a ve-
hicle’s emissions and improving its per-
formance (i.e., its acceleration, power, 

etc.). VW, like most other 
European automakers, 
pursued diesel technol-
ogy—which, compared 
with gasoline technology, 
provides greater fuel 
economy, resulting in 
lower greenhouse gas 
(GHG) emissions, such 
as carbon dioxide (CO2). 
Yet, relative to gasoline 
engines, diesel engines 
tend to emit more nitro-
gen oxide (NOx ) and 
particulate matter,3 which 
contribute to the for-
mation of smog. VW pur-
sued a “clean diesel” 
strategy rather aggressive-
ly; but when some of its 
diesel engines could not 

meet the stringent tailpipe emissions 
standards in the U.S. and Europe with-
out sacrificing on-road performance, the 
company installed “defeat devices,” which 
allowed its vehicles to circumvent lab tests.

In this Chicago Fed Letter, we discuss the 
different approaches that the U.S. and 

Europe have historically taken in regu-
lating the emissions and fuel economy 
of light-duty vehicles (i.e., cars and light 
trucks)4 and some implications of the 
VW scandal for the regulation of the 
auto industry in both regions.

The history of U.S. regulations

Vehicles emit pollutants as byproducts 
of fuel combustion in their engines. 
According to the U.S. Environmental 
Protection Agency (EPA), light-duty 
vehicles accounted for one-third of car-
bon monoxide emissions, about one-fifth 
of nitrogen oxide emissions, and about 
one-quarter of carbon dioxide emissions 
in the U.S. in 2011.5 Some of these tail-
pipe emissions are key ingredients in the 
formation of smog, which can be harmful 
to human health and the environment.

The hazards of smog were first recog-
nized by state and federal officials in 
the U.S. during the 1950s and 1960s.6 
Rapid motorization in the U.S. led to smog 
becoming a major public health issue 
back then. On account of the unique 
weather conditions in the Los Angeles 
Basin, Southern California experienced 
some of the worst smog in the nation. 
The subsequent scientific and regula-
tory discussions were concentrated in 
that state. California passed the Motor 
Vehicle Pollution Control Act in 1959, 
but it was several years before the issue 
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1. U.S. fuel economy standards

Notes: The figure displays the evolution of corporate average fuel economy (CAFE) 
standards—measured in miles per gallon (mpg)—for new passenger cars and light trucks 
in the U.S. See the text for further details.

Source: Adapted from https://www.whitehouse.gov/blog/2012/08/30/what-new-fuel-
economy-standards-mean-you.

0

10

20

30

40

50

60

70

1975 ’80 ’85 ’90 ’95 2000 ’05 ’10 ’15 ’20 ’25

x

Passenger cars Light trucks

54.5 mpg
fleet-wide
average 
in 2025

mpg

model year

https://www.whitehouse.gov/blog/2012/08/30/what-new-fuel-economy-standards-mean-you
https://www.whitehouse.gov/blog/2012/08/30/what-new-fuel-economy-standards-mean-you


of vehicle emissions was taken up at the 
federal level. In 1965, Congress passed 
amendments to the Clean Air Act of 
1963 and adopted the 1966 California 
vehicle emissions standards as the 1968 
federal standards. In 1970, additional 
Clean Air Act amendments were passed 
and the EPA was established.7 In subse-
quent negotiations, automakers, regu-
lators, and legislators agreed to phase 
out lead as a gasoline additive. This was 
a crucial step in making catalytic tech-
nology (which converts harmful pollut-
ants in tailpipe gas into less hazardous 
substances) commercially viable. The 
first catalytic converter, which reduced 
hydrocarbon and carbon monoxide 
emissions from vehicles, was introduced 
in 1975 models. By 1980, automakers 
developed an even better catalytic con-
verter, which also reduced nitrogen oxide 
emissions. Tailpipe emissions require-
ments have evolved much further since 
the early 1980s: Today a rather complex 
set of federal and state regulations for 
a number of air pollutants is in place.8 

Vehicle fuel economy became an im-
portant policy issue in the U.S. during 
the 1970s, when oil prices spiked mul-
tiple times.9 Legislators enacted national 
corporate average fuel economy (CAFE) 
standards in 1975. Automakers needed 
to roughly double the average fuel econo-
my of their new light-duty fleets by 1985—
to 27.5 miles per gallon (mpg) for cars 
and to 19.5 mpg for light trucks. Fuel 
economy standards were tightened 

again starting in 
2007—to 35.5 mpg 
for cars and light 
trucks combined, to 
be achieved by 2016.10 
In 2011, an even high-
er target of 54.5 mpg 
was set for light-duty 
vehicles, to be met by 
2025.11 (See figure 1 
on front page.)

The particular rules 
for meeting fuel 
economy standards 
changed during the 
second CAFE regime 
(beginning in 2007). 
Originally, as estab-
lished in the first CAFE 

regime (beginning in 1975), manufactur-
ers needed to show compliance by meet-
ing separate requirements for cars and 
light trucks. The compliance mechanism 
has since been refined: Manufacturers 
now face standards that for both cars and 
light trucks are based on the footprint 
(roughly the rectangle defined by the 
four wheels) of the vehicle. Consequently, 
automakers that sell more large vehicles 
than small ones are subject to lower aver-
age fuel economy requirements for their 
light-duty fleets. Because of this relation-
ship between the vehicle’s footprint and 
fuel economy, the recent decline in gas-
oline prices (which caused sales to shift 
toward large vehicles) has reduced the 
overall level of fuel economy required by 
the CAFE standards, albeit only slightly.12

The history of European regulations

In Europe, the regulatory goals for 
emissions control and fuel economy were 
addressed in reverse order: Controlling 
fuel consumption (measured in gallons 
per mile)—a concept that is largely inter-
changeable with fuel economy (measured 
in miles per gallon)—came first.13 Nu-
merous European countries responded 
to the oil shocks of the 1970s by sub-
stantially raising fuel taxes to lower fuel 
consumption.14 Moreover, many of them 
decided to tax diesel at a lower rate than 
gasoline.15 As a result, diesel’s share 
among new passenger cars in Western 
Europe rose substantially, from around 
15% in 1990 to 51.6% in 2015.16 

In 1998 the European Commission 
reached an agreement with vehicle 
manufacturers to reduce the emissions 
rate of CO2 (a measure of fuel efficiency) 
by 25% by 2008—to 140 grams per 
kilometer (g/km), which is equivalent 
to achieving a fuel economy of about 
40 mpg.17 Implemented in 2009, a man-
datory requirement—backed by fines 
for noncompliance—set a new level of 
130 g/km for CO2 emissions, to be met 
by 2015. Even tighter regulations, includ-
ing specific standards for light-duty trucks, 
were put in place in 2014: For passenger 
cars, the CO2 emissions target was set to 
95 g/km (equivalent to 57.9 mpg), to 
be achieved by 2021; and for light-duty 
trucks, the CO2 emissions target was set 
to 147 g/km (equivalent to 43.3 mpg), 
to be reached by 2020.18 (See figure 2.) 
Notably, whereas the U.S. fuel economy 
standards are based on a vehicle’s foot-
print, European standards are based 
on a vehicle’s weight.19 Therefore, heavier 
vehicles are subject to a lower fuel econ-
omy requirement (higher CO2 allowance) 
in Europe.

Compared with the U.S., Europe came 
late to regulating vehicle emissions of 
pollutants. It started with the Euro 1 
requirements that set the NOx emissions 
limit to 780 milligrams per kilometer 
(mg/km) in 1992.20 Catalytic converters 
were required in new cars in Europe at 
the beginning of the 1990s, and the sale 
of leaded fuel was largely prohibited 
across the region by 2000.21 The U.S. was 
ahead of Europe by a decade on both 
counts: Catalytic converters were ubiqui-
tous in new cars by the early 1980s, and 
leaded gas was phased out almost entirely 
by 1990.22 Currently, the Euro 6 emissions 
rules are being implemented. These rules 
require NOx emissions to be cut from 1992 
levels by 90% starting in September 2015.23 
However, those emissions standards are 
still less stringent than the ones currently 
in place in the U.S.24

The role of compliance tests

Auto manufacturers play a key role in 
testing and reporting emissions of their 
vehicles. For each model year, new ve-
hicles are tested in a laboratory, where 
they are subjected to standardized testing 
protocols. These tests are required for 

2. European fuel economy standards

Notes: The figure displays the evolution of carbon dioxide (CO2) emissions standards in 
grams per kilometer (g/km) for new passenger cars and light trucks in the European Union. 
The CO2 emissions rate is a measure of fuel economy. See the text for further details.

Source: Adapted from http://www.theicct.org/sites/default/files/publications/ICCTupdate_
EU-95gram_jan2014.pdf.
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vehicles to be certified for sale in a market. 
The outcomes of those tests do not nec-
essarily reflect real-life driving conditions.25 
For example, the EPA adjusts fuel econ-
omy ratings of vehicles communicated 
to U.S. consumers from the lab results 
in order to better reflect actual driving 
conditions. Typically, the test results are 
reduced by about one-fifth, meaning 
that the EPA estimates that the testing 
overstates fuel economy by around 20%.26 
In addition, the EPA conducts in-use 
(on-road) testing of vehicles—both at low 
mileage (at least 10,000 miles) and at 
high mileage (more than 50,000 miles).27 
Europe’s regulators pursue a similar 
testing approach, but European tests 
tend to be less restrictive and have not 
included an on-road component.28 

In Europe, there is evidence that the gap 
between the reported lab test results and 
real-world emissions has been growing. 
For example, a recent study reports a re-
markable increase in the divergence be-
tween official lab-based and real-world 
CO2 emissions values in Europe from 
about 8% in 2001 to 40% in 2014; it attri-
butes the growing gap to manufacturers’ 
exploitation of tolerances and flexibilities 
in the testing procedure.29 Another study, 
also based on on-road testing, finds the 
average level of NOx emissions from 
vehicles in Europe to be seven times 
the certified Euro 6 emissions limit.30

In the U.S., in several instances manu-
facturers have been penalized for report-
ing incorrect data: For instance, Hyundai 
and Kia were fined for overstating the 
mpg claims on the majority of their 2012 
and 2013 models in the U.S., and Ford 
had to restate the mpg claim of one of 
its hybrid vehicles in 2013.31

The VW scandal dwarfs these previous 
cases—both in terms of potential fines 
and lost sales for the offending company. 
In the 12 months prior to September 2015, 
diesel vehicles represented slightly more 
than 13% of VW’s U.S. sales.32 The com-
pany has since been prohibited from 
selling any diesel light-duty vehicles in 
the U.S.33

Longer-term implications

Besides reducing VW’s profits and affect-
ing its reputation, the scandal will likely 

have broader implications for the regu-
lation of vehicle emissions and fuel 
economy. Following VW’s admission of 
circumventing emissions requirements, 
officials in the U.S. and Europe have 
discussed test improvements to address 
the gap between lab-based test values 
and real-world observations. Thus far, 
the discussions among lawmakers and 
regulators have focused on the emissions 
of pollutants, but the divergence between 
fuel economy testing and real-world per-
formance raises similar concerns. Some 
have suggested giving more weight to 
in-use testing—i.e., measuring emissions 
and fuel economy of vehicles while on 
the road, possibly over their lifetimes 
and not just at the point of certification. 

Thus far, U.S. and European regulators 
have responded quite differently to the 
VW case, partly because of Europe’s 
relatively greater reliance on diesel 
technology. In the U.S., the EPA has 
changed its emissions certification 
procedure, adding several tests and 
more time to the process.34 In contrast, 
European officials weakened the testing 
framework in response to widespread 
noncompliance with emissions standards 
in order to provide more time for the 
auto industry to adjust before the Euro 6 
standards are fully applied. Manufac-
turers will be allowed to exceed the 
NOx emissions standard under real-world 
driving conditions by 110% between 
September 2017 and the start of 2020 
and by 50% afterward.35

The choices that policymakers, regula-
tors, and automakers make to address 
their respective goals for vehicle emissions 
and fuel economy will depend on both 
local conditions and public sensitivities. 
For example, recent occurrences of smog 
in London and Paris may have begun 
shifting public sentiment and policy in 
Europe away from favoring diesel vehi-
cles.36 In the U.S., prior to the VW scan-
dal, diesel fuel vehicles accounted for a 
small but growing share of the overall 
market. Whether the scandal or more-
reliable testing affects the long-term 
prospects of diesel vehicles in either 
Europe or the U.S. is an open question. 
If their share were to fall, the auto indus-
try’s reliance on other technologies, such 
as hybrid and plug-in electric powertrains, 

would likely rise in order to meet the 
increasingly stringent emissions and 
fuel economy standards in the U.S. 
and Europe.
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