
THE CO₂ EMISSIONS 
CHALLENGE:
Some carmakers are still falling short 
of meeting the 2021 targets



Every year, PA ranks the top carmakers in Europe 
according to their performance against the European 
Union’s (EU) CO₂ emission targets. These require 
manufacturers to ensure that, by 2021, their new car 
fleet does not emit more than an average of 95 grams 
of CO₂ per kilometre.

The European automotive industry invests more than 
€40 billion into R&D annually1, a large percentage 
of which goes towards fuel-efficiency technologies, 
reflecting the need to meet the EU’s emission reduction 
targets for new cars sold to European markets. Our way 
of benchmarking, which is unavailable anywhere else 
in the market, examines manufacturers’ performance 
against the overall EU target of 95g CO₂/km as well as 
the specific targets set for each carmakers’ business and 
compares this with their forecasted performance. 

These specific targets are based on their average vehicle 
weight while our performance forecast is based on overall 
fleet portfolio – taking into account the super credits 
manufacturers receive for their share of electric vehicles 
that have emissions below 50g CO₂/km.

Our most recent analysis, using 2009-2014 data to 
forecast CO₂ emissions and fleet weight, shows a very 
mixed picture. Peugeot Citroen (PSA), Fiat (FCA), 
Renault-Nissan, Toyota and Volvo, all of which have 

The latest rankings

1.	 European	Automobile	Manufacturers	Association:	www.acea.be/statistics/tag/category/key-figures	

made reductions in CO₂ emissions in the past, are on 
course to meet their individual emission requirements 
in 2021. However, four major carmakers – Volkswagen, 
BMW, Jaguar Land Rover, and Hyundai-Kia – are likely to 
miss their targets. 

Within our overall rankings for 2021, PSA remains at the 
top of the table, followed by Fiat which has overtaken 
Renault-Nissan at number three. Renault-Nissans’ 
performance is an aggregate of both companies’ 
performance, reflecting the EU regulation that calculates 
emissions on a consolidated corporate basis – not on 
single brands. Toyota remains in fourth place and Ford 

at fifth now outperforms Hyundai-Kia which has slipped 
to seventh. GM has retained its position at sixth in the 
table, VW is ranked eighth and Volvo is ninth. Due to 
better performance, Daimler at tenth has overtaken BMW 
which is now eleventh, while JLR remains at the bottom 
of the rankings.

The stakes are high for those at the bottom of the table. 
Manufacturers risk penalties of €95 for every gram of CO₂ 
above the limit, multiplied by the number of cars they 
sell in 2020. These could range from around €100 million 
for BMW, above €300 million for Hyundai-Kia and up to 
€1 billion for Volkswagen.
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Table 1: How carmakers rank on CO₂ emissions

Actual data (g CO₂/km) PA forecast (g CO₂/km)** (g CO₂/km)

 Rank* Carmaker 2010 2012 2014 2015 2018 2021 2021 Target Deviation

1 PSA (Peugeot Citroen) 131.6 121.2 110.0 103.7 97.9 85.2 86.9 -1.7

2 FCA (Fiat Chrysler) 125.9 119.8 116.5 112.2 103.4 88.0 89.1 -1.1

3 Renault-Nissan 138.9 126.2 113.5 111.8 105.1 89.6 91.6 -2.0

4 Toyota 130.0 121.7 112.8 110.1 101.7 90.9 93.4 -2.5

5 Ford 136.9 129.1 121.6 118.8 109.9 94.9 93.6 1.3

6 General Motors 139.8 132.4 130.5 126.0 115.2 95.5 93.8 1.7

7 Hyundai-Kia 139.0 134.0 130.5 130.1 118.5 98.8 94.3 4.5

8 Volkswagen 142.5 133.5 125.8 123.5 114.9 98.8 95.9 2.9

9 Volvo 161.0 144.0 126.5 123.9 117.1 99.8 100.3 -0.5

10 Daimler 163.3 147.8 131.5 129.6 119.9 103.2 101.6 1.6

11 BMW 147.9 140.9 131.7 130.4 122.9 103.3 100.9 2.4

12 Jaguar Land Rover 223.0 187.0 178.0 174.2 157.5 135.7 132.0 3.7

*on	2021	forecast.	**based	on	actual	data	until	2014. < 0 0-2 > 2

Hyundai-Kia, which we had previously expected to meet 
their 2021 target, was the only carmaker to increase their 
CO₂ emissions from their 2013 levels (+0.7g CO₂/km). 
As a result, they look likely to miss their target by some 
margin. This change reflects the fact their petrol and 
diesel engines are not as efficient as their competitors 
(emitting 10 grams more CO₂ than Ford). They also 
have almost no hybrids and plug-in hybrids (PHEVs) in 
their fleet, although they will start production of a PHEV 
model in 2016. 

The Kia Soul electric vehicle which reached almost 1,000 
sales in 2015 had no impact on the figures because the 
numbers are so small within the context of overall sales. 
In addition, their results reflect the fact their fleet in 2014 
was made up of higher value cars with bigger engines 
compared to 2013. However, our research shows their 
new generation of engines available from 2017 and 
new PHEVs might create some positive effects on their 
emissions performance.

The other carmaker facing real challenges is BMW. 
They have seen a reduction in CO₂ emissions since 2013 
(-2.7g CO₂/km), but we still forecast they will miss their 
2021 target. The challenges arise from the 1.2% increase 
in their fleet weight compared to 2013 and their high 
sales of SUVs. Despite their big efforts on ‘project i’ 
(their electric vehicles programme), BMW sells very few 
alternative low emission vehicles. Their sales of hybrids 
and PHEVs each made up 0.1% of their fleet in 2014; 
and electric vehicles 1%.

Volkswagen has also made some reductions in emissions 
since 2013 (-3.1g CO₂/km) due to more efficient internal 
combustion engines, although these results are now 
under scrutiny. However, they remain on a trajectory that 
would mean they miss the 2021 target. Their challenges 
lie in their very low sales of alternative vehicles. Currently, 
VW only sells small volumes of hybrid vehicles, with sales 
of PHEVs making up just 0.1% of the total and electric 
vehicles 0.2%. 

Jaguar Land Rover will also miss their target. But because 
they are a relatively small producer, selling 170,000 
vehicles a year in Europe, their targets are worked out in 
a different way – essentially requiring a 45% reduction on 
their 2007 emissions. As long as their registered vehicles 
per year in Europe do not increase above 300,000 by 
2020 they will be less affected by the EU legislation.

Among those carmakers that are just falling short of 
their targets, Daimler has made the most progress and 
reduced CO₂ emissions over the year, meaning they 
now look like they will come closer to the 2021 target. 
They have achieved this by not increasing fleet weight, 

extending sales of smaller cars such as smart and A-class 
and reducing engine sizes in the new C-class models. 
They also have a higher proportion of sales of alternative 
vehicles with hybrids and electric vehicles making up 
each 1% of the fleet in 2014; and other alternatives (gas 
power) 0.4%. In addition, the new petrol and diesel 
engine platform to be launched end of 2017 will create 
further positive momentum for Daimler.

Ford and GM have maintained their steady performance 
in the middle of the rankings, making some reductions 
in emissions but are still likely to fall just short of their 
2021 targets.

3THE CO₂ EMISSIONS CHALLENGE: SOME CARMAKERS ARE STILL FALLING SHORT OF MEETING THE 2021 TARGETS



CO2 g/km

Average 
fleet 

weights 
in tonnes

Low

High

1.0
150 140 130 120 110 100 90 80

1.5 DAIMLER

BMW

VW

VOLVO

HYUNDAI-KIA

GM

FORD

TOYOTA

FIAT CHRYSLER

RENAULT-NISSAN

PEUGEOT CITROEN

High

190 180 160 150170 140 130 120

2.0
JLR

CO2 g/km

FORECASTED  EMISSIONS 2021

2021 TARGET

Forecasted CO2 emission 
of Hyundai-Kia’s fleet is 
behind target in 2021

Forecasted CO2 emission 
of Toyota’s fleet is ahead 
of target in 2021

KEY: FORECASTED EMISSIONS 2015

2015 TARGET

Figure 1: CO₂ emission reduction over time 
and against 2015 and 2021 targets.
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Each manufacturer has specific CO₂ targets based 
on average fleet weight. The bigger the difference 
between the carmakers’ average fleet weight and 
the average weight of all car sales, the bigger the 
effects on the individual g CO₂/km target.

What factors affect 
the forecasts?

To determine the individual values for each carmaker, 
we assessed the average fleet weight by looking at 
present and past weight trends, as well as an assessment 
of each manufacturer’s capability to reduce weight in 
the future. Overall, we expect fleet weight reductions of 
between 0.2% and 1% per year, and average reductions 
of around 10kg per car per year. 

There is a considerable difference in weights between 
the manufacturers. Between 2013 and 2014, BMW’s cars 
got 1.2% heavier, while Peugeot Citroen’s fleet weight 
decreased by 6%. GM, Renault-Nissan, Toyota also 
reduced their fleet weights. We then made predictions 

for each manufacturer about the reductions in CO₂ 
emissions they will see from developing different 
powertrain types, such as internal combustion engines 
(diesel, petrol, natural gas), hybrid, plug-in hybrid, 
electric and other alternatives. We expect these 
measures to result in annual CO₂ emission reductions 
per manufacturer – ranging from 0.8% to 2.6%. 

The next step in our analysis was to assess the respective  
number of registrations of each type of car to determine 
the extent of each manufacturers’ sales of lower emission 
vehicles. We then put this data together to develop our 
forecasts of average CO₂ (g/km) emissions in 2021.



Figure 2: Key differences between the two test cycles discussed in Europe

Criteria units NEDC (current) WLTP (future)

Start condition cold cold

Duration s 1180 1800

Distance km 11.03 23.27

Mean velocity km/h 33.6 46.5

Maximum velocity km/h 120.0 131.3

Stop phases 14 9
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NEDC  
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475
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66

Acceleration 
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Deceleration 
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280

WLTP  
(future)

Stop 

226

Acceleration 

 789

Deceleration 

 719

The impact of new 
testing cycles 

Carmakers’ ability to meet the EU targets is being 
further complicated by the plans to harmonise the 
test cycles that measure fuel consumption and CO₂ 
emissions. Information regarding cars’ CO₂ emissions 
is currently derived from a test cycle known as the 
New European Driving Cycle (NEDC) – a standardised 
procedure designed to compare different vehicles 
under similar conditions. However, the NEDC is 
performed in laboratory conditions and not reflective 
of real driving conditions. As a result, it has been 
criticised for not representing a realistic picture of 
fuel consumption and CO₂ emissions. Recent scandals 
around the manipulation of nitrogen oxide emissions 
testing for diesel vehicles have also led to increased 
scrutiny of all emissions testing regimes.

The Worldwide Harmonised Light Vehicles Test 
Procedure (WLTP) is designed to represent a more 
accurate representation of real conditions. The WLTP 
has a longer duration, is conducted at higher speed 
and includes more acceleration and deceleration. 
However, it is still a laboratory test and is not 
used worldwide. The EU is currently planning to adopt 
the WLTP from 2017, placing further pressure on 
carmakers in Europe.While the WLTP comes closer to 
measuring actual driving emissions, it still does not 
replicate everyday driving conditions. 

As next step the upcoming EU6c Emission Regulation 
will implement Real Driving Emissions (RDE) as an 
additional type approval requirement in the 2017 to 
2020 timeframe. The RDE legislation is adding road 
profile, ambient conditions, traffic situation as well as 
driver’s behaviour as a new environment for emission 
testing and certification. 

But the problem in developing this approach is that 
current test environments are designed and optimised 
for perfect reproducibility and a removal of external 
influences. Driving a vehicle on the road under ‘real-
life’ conditions will never be 100% reproducible and 
so test comparisons between vehicles will never be 
entirely accurate. 

One to one comparison of test results will not be 
possible; instead it is necessary to handle and evaluate 
the test data using statistical methods. Within these 
constraints, the US test regime FTP75 is the one 
that comes closest to measuring emissions from 
real driving behaviour.

6THE CO₂ EMISSIONS CHALLENGE: SOME CARMAKERS ARE STILL FALLING SHORT OF MEETING THE 2021 TARGETS



Figure 3: Current test cycles and where they are in operation

Criteria USA – FTP 75 
(Federal Test Procedure) Japan – JC08 EU – New European 

Driving Cycle (NEDC)

Time in (s) 1,874 1,200 1,180

Length in (km) 17.77 8.17 11

High-speed in (km/h) 91 80 120

The introduction of the WLTP in 2017 will have a 
number of effects on the CO₂ emissions performance 
of manufacturers and overall is likely to lead to an 
increase of up to 10% on average in emissions over the 
current test results. As a result, every carmaker will 
struggle with CO₂ targets for 2021 because even the 
best performers are only 1% ahead of their targets. 
As the cars and engines that will be launched over 
the period to 2020 have already been developed, 
hence meeting the new demands would require 
carmakers to develop a new generation of engines 
at an additional cost of up to €300 per engine unit.

It will also make it harder to reach the super credits 
level (cars below 50g CO₂/km). Even PHEVs will 
not qualify for the super credits; meaning only 
electric vehicles are likely to meet the threshold. 
The super credits scheme provides an incentive for 
manufacturers to include more low emissions vehicles 
in their fleets, and reducing their numbers will make 
the CO₂ targets harder to meet.

While we understand the need to introduce the 
WLTP as quickly as possible to ensure confidence in 
the testing regime, it will also be important to give 
manufacturers and suppliers sufficient lead time 
to adapt to the new tests. We suggest a phased 
approach where both systems are used from 2019. 
The legally binding values for CO₂ emissions could 
still be measured under the NEDC system until 2021 
but the WLTP test results could be used to provide 
information to customers.

Whatever approach is taken to the timing of the 
implementation of new testing cycles, it will have 
a potentially significant effect on manufacturers 
and many of them will have to rethink their strategies 
to developing lower emissions vehicles, especially 
their current focus on PHEVs.
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What can car 
manufacturers do?

Overall, it is clear that sales of diesel engines will be 
the key in enabling German carmakers to reach the 
CO2 emission targets in 2021 as the CO2 difference 
between petrol and diesel is between 10% and 15%. 
As Toyota’s performance shows, the development 
of hybrids will also be an important factor, with 
Daimler having the strongest PHEV portfolio based 
on their number of models and registrations. 
However, most German carmakers are not planning 
on increasing their focus on hybrids in future. 
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2013-2014 Registration EU-28 (%) CO₂ emissions in g/km 2015-2020 new models

Carmaker Diesel HEV* PHEV* BEV* 2014 2021**
Target 

2021***
HEV PHEV BEV

PSA (Peugeot Citroen) 63 1 0 0.1 110.0 85.2 86.9

FCA (Fiat Chrysler) 39 0 0 0 116.5 88.0 89.1

Renault-Nissan 56 0 0 1 113.5 89.6 91.6

Toyota 26 27 1 0 112.8 90.9 93.4

Ford 45 0 0 0 121.6 94.9 93.6

General Motors 39 0 0 0.3 130.5 95.5 93.8

Hyundai-Kia 39 0 0 0 130.5 98.8 94.3

Volkswagen 57 0.1 0.1 0.2 125.8 98.8 95.9

Volvo 89 0 3 0 126.5 99.8 100.3

Daimler 65 1 0 1 131.5 103.2 101.6

BMW 78 0.1 0.1 1 131.7 103.3 100.9

Jaguar Land Rover 65 0 0 0 178.0 135.7 132.0

*	 HEV:	Hybrid	electric	vehicle 
PHEV:	Plug-in	hybrid	electric	vehicle 
BEV:	Battery-electric	vehicle

Source:	MarkLines,	company	websites

**	PA	forecast
***	Based	on	forecasted	fleet Focus on EV type

(based	on	new	models	
and	registrations)

very	
low

low mid high very	
high

Table 2: Increasing sales of electric vehicles can play a part in reducing fleet emissions 
but manufacturers’ sales performance is very variable



Lightweight Aluminium body-in-white structure of Range Rover Sport2

Our analysis shows all carmakers need to maintain a 
real focus on meeting their targets, acknowledging 
the increased challenge from changes to the 
testing regime; the impact of lower oil prices on 
customer buying decisions; and the fallout from the 
Volkswagen scandal over diesel emissions. 

Optimise engine performance to achieve compliance 
with environmental regulation

For cars with traditional internal combustion engines, 
the focus of their efforts should be on reducing vehicle 
weights, making internal combustion engines more 
efficient and addressing issues around air resistance. 

Additional measures manufacturers can take to 
reduce fuel consumption include incorporating a 
mechanism to automatically disengage the engine 
when the car is stationary in traffic, and using super- 
or turbo-charged engines to reduce the cylinder 
capacity required. In addition, there is potential to 
use emerging innovative technologies, from cylinder 
deactivation to electro-mechanical valve control, to 
improve performance, reduce emissions and support 
environmental compliance. There are also clear 
potential benefits from developing more efficient or 
alternative powertrains and engines.

Cut vehicle weight to meet carbon emissions  
reduction targets

We are already seeing some progress on reducing 
vehicle weights. After many years of increasing weights 
to accommodate safety requirements and customer 
demand, some lighter weight models are being produced. 
The VW Golf VII, which went on sale in 2012, was the first 
Golf to have a lower weight than its predecessor model. 
However, given the average eight year lifecycle of a car 
model, the impact of these developments will take a 
long time to be felt widely across a fleet.

2.	 Landrover.com:	http://live.landrover-me.com/2013/04/04/new-range-rover-sport-enhanced-efficiency-drives-improved-sustainability/

The benefits though are potentially significant, 
for every 100kg a vehicle’s weight is reduced, fuel 
consumption falls by 0.25l/km, delivering a reduction 
in carbon emissions of approximately 6-7g CO2/km. 
So carmakers need to be looking at using innovative 
materials such as high-tensile steel, aluminium, 
magnesium and carbon fibre in the body shell, chassis 
and drive train, and in engines, seats and axles to 
reduce vehicle weight.

An important development in this area is the move to 
lighter weight premium cars. The latest Range Rover 
body-in-white structure (the stage at which the metal 
components are in place before its moving parts have 
been added) has about the same weight as a Toyota 
Aygo body-in-white structure. While the Range Rover 
ends up much heavier when it is a complete car, it shows 
that premium carmakers are now beginning to see the 
value of using lighter materials.
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Figure4: A major focus will been required 
to increase registrations of EVs, PHEVs and 
Hybrids to the numbers required to meet 
the emissions targets

Reshape the vehicle portfolio to ensure  
environmental compliance

The focus on improving efficiency will not be enough 
to bring the German manufacturers on course to meet 
their targets. They will need to look at reducing the 
average carbon emissions from the fleet by reshaping 
their vehicle portfolios to include a higher proportion of 
smaller cars and engines – downsizing eight cylinders 
to six cylinders for instance, or six to four or three. They 
will also need to look at bold measures to increase the 
number of electric and hybrid vehicles in their fleets. We 
calculate that to meet the targets, BMW and Volkswagen 

will need 25% of their European registrations to be 
of cars with alternative engines in 2021. That means 
manufacturers will need to address the key factors that 
will make these alternatives more attractive to customers 
including pricing, range, comfort and design. 

So the challenge for carmakers will be to focus on 
improving the efficiency of internal combustion engines 
and on increasing the number of alternative vehicles in 
their fleets. This will be very challenging, especially for 
the German carmakers who have, to date, struggled 
to develop alternative vehicles that their customers 
want to buy.
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Methodology

The following assumptions were made to forecast car 
manufacturers’ specific CO₂ targets and emissions:

Manufacturer specific CO₂ targets depend on the 
average fleet weight of each carmaker and their 
difference from the average weight of all new registered 
vehicles. We forecasted the average fleet weight of 
each manufacturer using a PA assessment on present 
and previous weight trends, as well as their capability 
to reduce weight in the future. The expected potential 
of each carmaker to enlarge their product portfolio with 
smaller and lighter cars is also an important factor. 

The specific CO₂ emissions performance reflects a 
weighted fleet average, taking into account super credits 
for low emission vehicles (less than 50g CO₂/km). 
Therefore, we made assumptions for each manufacturer 
regarding the development of the CO₂ emissions of 
different powertrain types, such as internal combustion 
machines, hybrid, plug-in hybrid, electric and others, 
such as natural gas. 

We also calculated the respective number of 
registrations of each powertrain type for each 
manufacturer using an extrapolation of current 
trends and PA market insights into the future focus 
of individual carmakers.
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