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Energy crisis does not occur until yesterday, and electric car is not
anew term. Although

for a long time there have been many people who have good
prospects about electric cars,

they are involved the huge development costs and complex social
problems, which leads to the prohibitive state. Many car companies
around the world, especially European car companies have
hesitate over the years. Are they concerned about the market share
in the future or the pressure from the government? To answer this
question, we have to mention Europe's newest regulations about
carbon dioxide emissions.

In Europe, 12% of carbon dioxide emissions are from cars. In order
to further reduce pollution and improve the automobile fuel
economy in Europe, the European Environment Agency on April 24,
2014 announced the auto industry's latest carbon emissions
regulations. At present, in the European market, the average carbon
dioxide emissions from new cars are limited at 160 g/km, in 2015, less
than 130 g/km. The regulations have been implemented step by step
since 2012. By 2021, this figure will be less than 95 g/km.

In European market, the average carbon dioxide emissions in 2007
were 168.7 g/km, but in 2015 and 2021, this figure will be reduced
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by 18% and 40%, respectively, compared to 2007. In other words,
Co2 emissions in 2015 will be equal to 5.6L gasoline or 4.9L diesel
per hundred kilometer; in 2021, 4.1L gasoline or 3.6L diesel. In
contrast, according to the regulation CAFC of China, the goal of
2015 will be 6.9L gasoline per hundred kilometers, and in 2020 5L.
BMW i3 electric car

Calculation of theupper limit value of carbon dioxide emissions
It is worth noting that the 130 g/km is the overall goal, which the
average of the emissions of carbon dioxide for all new cars set by
the EU but not for all car companies. For every auto company, the
carbon dioxide emissions limits are related with the products and
their average mass. The specific calculation method is as follows:
The company's carbon dioxide emission limit (g/km) = 130 g/km +
0.0457 x (the company’ s average vehicle weight kg — 1372 kg)
Note: From 2008 to 2010, in the European Union's 27 countries,
new car average weight was 1372 kg.

For 2020° s limit value, the calculation method is the same, except
that the concrete calculation parameters are adjusted. The general
average limit value is from 130 g/km down to 95 g/km. For every

increase of 100 kg, the additional emission limit is from 4.57 g/km
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down to 3.33 g/km. 1372 kg is replaced by the average weight of
new cars produced in the EU from 2017 to 2019.

Above Figure is the relationship of the average weight and the CO2
emission limit value. The Hypothesis is that the average weight for
the new cars from 2017 to 2019 is still 1372 kg.

Above Figure shows the average emissions of 2006 and the gap to
each target value in 2015 for car companies. The horizontal axis
shows the average weight of the product mix, and vertical axis
shows the average co2 emissions (g/km). The circle at the bottom
rightis the scale. Such area represents 10% of the market share.
Because the regulations are about the average carbon dioxide
emissions rather than those for every car, the car company still can
produce cars with large displacements, as long as the average
value meets the requirement.

Step by step implementation stage

Targets set in 2015 will take effect since 2012 gradually. 65% of
targets should be achieved in 2012, and 2013 75%, 2014 80%,
2015 100%. For the targets of 2021, 95% of them should be
achieved in 2020.

Penalties

The following punishment started from 2012, if the carbon dioxide
average emissions of new cars exceed the limit value, then the fine
will be paid. If they exceed the limit value by 1g, then the fine of 5
euros will be paid; if by 2 g, then 25; afterwards, 95 per 1g. From
2019, if the emissions exceed the limit value by 1 g, then the fine of
95 euros will be paid.

Fine calculation example

A car company in 2015 produced two models A and B. Model A’ s
empty weight was 1200

kg, carbon dioxide emissions in the standard test were 120 g/km,
and sales volume was

1.1 million units. Model B’ empty weight was 1500 kg, carbon dioxide
emissions were 150 g/km, and sales volume was 900000 units.

CO2 emission limit value = 130 + 0.0457 x 1100000 x 1200 x
900000-1372 = 1200 + 128.3 g/km

Actual CO2 emissions = 1100000 x 120 x 900000 = 120 + 133.5 g/km
The value in excess of the limit was 5.2 g/km.

Penalty amount =2000000x5.2-3x95+1x25+1x 15+1x5=508
million euros

Another example. BMW sold 641964 vehicles in Europe in 2011.
Assuming that in 2015 it still has the same sales volume, then BMW
in 2015 has average CO2 emissions value that is more by g/km than
the limit value. As result, the BMW will hand in 490 million euros as a
fine. The total profit for the fiscal 2013 BMW was 5.3 billion euros
10% of which (nearly 500 million) would be as a fine.

Super credits

Extra subsidies for car companies from the bill are used to produce
low emission vehicles (carbon dioxide emissions below 50 g/km). 1
car of low emissions in 2012 and 2013 is equal to 3.5 average cars
in 2013, 2.5 in 2014, 1.5 in 2015, and 1 in 2016 to 2019. Subsidy
policy for the second stage of the target also applies. 1 car in 2020

of low-emissions is equal to 2 average cars, 1.67 in 2021, 1.33 in
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2022, and 1 after 2023.

In the previous example, if the carmaker has the extra production of
10000 electric vehicles, then after weighted, the average CO2
emissions are reduced by 2.3 g/km.

Actual CO2 emissions = 1100000 x 120 x 900000 + 120 + 1100000 *
3.56=131.2 g/km

Coefficient used for EV in China is 5. If other conditions are
unchanged, then according to the calculation method of China, the
average CO2 emissions will be reduced by 3.3 g/km.

Actual CO2 emissions = 1100000 x 120 x 900000 + 120 + 10000 * 5
=130.2 g/km

Car companies can enter into alliance to achieve

common goals

Car companies can enter into alliance. As such, EU can such auto
enterprises alliance as an individual with a limit value given
according to the product portfolio and sales volume. If such
alliance reaches the standard, then so do members. In the process
of alliance, the laws concerning the industry competition should be
obeyed. The information exchanged among members is limited to
the information about their CO2 emissions, their original limit value
and the actual sales. For car companies mainly in the field of low
emission vehicles, they can make full use of the advantage of its
own emissions to get some additional economic benefits. For car
companies mainly in the field of high emission vehicles, they can
sacrifice a certain economic interests under the condition of
retaining the original model as much as possible. It is worth
mentioning that in the United States - California's emissions
standards standard CAFE makes it clear that the surplus that is
lower than the emission limit value can be sold, on the contrary, the
company's that have the emissions higher than the emission limit
value can buy such surplus to meet the standard requirements.

This is also legally recognized.

Treatment to the sales volume

With annual sales in 1000 to 10000 cars, companies can come up
with a target which is finally determined to be accepted or not by
the committee. The basis of determination include a series of
established standards, including the carmaker’ s emission reduction

potential. For car companies with annual sales between 10000 and

300000 cars, compared with the carmaker average emissions in 2007,
the reduction from 2012 to 2019 should be 25% and in 2020 45%. For




LB 5| World EV

ELTRIERLER, XHERBBXENELKBNA
—MRIZWANME, REFES2NFRAGUREESH —1TR
B, MRXFNIKEANR, HRROERNIER, ELHR
KANSEPARBEFHTLTSATEMNELEE, SN
RETRHNEELRARTERRKFNCOHHE, £H
FEARNREMEERFENEE, N FETRERERNER
R, TUELTIAE SHERENRSE, FIMRR—LZ
A, WTEITSHERERNESKE, TUERE—
EEFHNHENBRATRIUEREFEENER, EE—REN
2, EEEMMNOHBAOECAFES, BHRME, KTFHK
RENBRTUEE, Rz, BFRHOES TR WX
RENBRFENR, EREHTEEIAT,

REHEXMEF

FIEETE 1000210000 Z B ZEAT L B FFIRE—
MRHEEAR, REHZERESRRERERY, AENWKIE
T—RICHENTE, BRZELRHNE L, WTFE
4 & 7£ 10000%] 300000 = B M FE 4, ML FiZE L
2007 E I HE R &, 201228F | 2019 E 3k 7 25%,
2020 ERF P A5%, FEFHEDTF1000HMNERE KT
B RMEMA NG R Z A BERUE R o

EE_SHEEREEMLE

EREFENRETHENFRREEER, REATE
NAERE, ENRHNEFE, FRNRSSMABETR,
FRRBESMGreen house Gas(GHG), MEFEEREMN
WKF%E, BRREEMNF=F, BRIMNANEDC, HAKH
JCOBIA R £ EMIU.S.combined, = E 5 FAIECH AR 7
%o UTREREEBZERS(ICCT)SITHEIE.

R X YA & PR B AL E RGN IR 75 SENEFCHY
S BHEREUE, MEEFH#TIEE, TRRERE
EFREERBZERE(ICCT)ZITRIEIE.

B9k 5 EWLTP(World Light Duty

Test Procedure)

RO S It RIZE201 78 5| A S B MIR 75 3% e U 3 &
BAREEEE, B AESS R RIS FRRES B
REFIREILRI25%, FHEMETTEE T LFEE IR,
tbanZ AR ER ARG — R B, Xt H g
IRFEM = SRR, SEREREMER, FHNR
FRBDTEEFBNLLG, BREERST8%, &
S ZEE MM 120km/hB E E131km/h, MR AT BB EK,
B BB 75 A MR R & 30 R A — | A i

42 CHINA ELECTRIC VEHICLE

car companies with annual sales of less than 1000 cars, because of the
effect on pollution to the environment being very small, they are not

restricted by new emissions regulations.

Comparison of carbon dioxide emissions standards

Major global auto markets have requirements about pollution from
from a different perspective, for example, fuel economy, carbon
dioxide emissions, and greenhouse gas (GHG). They have different
test methods. At present there are three main test methods:
European NEDC, Japanese JCO08, and U.S.combined. China
adopts the European test method. The followings are statistical

data from International Committee of Clean Transportation.

Country _ Targel Year Standard Type Unadjusted Fleet Structure Test
or Target/Measure Cycle
Region
2015 130 gCO,/km Weighl-based
2 2021 e 95 gCO./km corporate average MERD
Weight-class based
P T T
prop! ansump m corporate average
us 2016 Fuel economy/  36.2 mpg' or 225 gCO,/ml  FP-based us.
i1 2025 GHG 56.2 mpg' or 143 gCO,/mi  corporate avg. combined
2016 217 gCO/mi" FP-based us.
Canada  545¢ (aroposed) GHE N/A” corporate avg. combined
2015 16.8 km/L. Weight-class based
Yepan 2020 Fusleconomy, 20.3 km/L corporate average uGos
Brazil 2017 Fuel economy  1.82 MJikm Weight-based us
corporale average combined
NEDC for
2016 130 g/km Weight-based low-
L Gy 113 gkm comorate average  powared
vehicle
Sauth Fuel Weight-based us.
Korea  2°'% economy/GHG 1/ KmALOr 1408C0KM o zlo average  combined
Fuel FP-based us.
Mool =018 economy/GHG 99,3 Tpg 01409k corporate ava, combined

The requirements from other regions are converted into carbon
dioxide emissions applicable for NEFC in Europe, in order to better
compare. The following figure shows statistical data from

International Committee of Clean Transportation.

DIEYaGN EE—FBEH

Grams CO, per Kilomater normalizod to NEDC Test Cyclo

New test method WLTP (World Light Duty Test Procedure)

In 2017, new test method was introduced to measure the oil
consumption for the new car in EU, because the average difference
between the standard and actual fuels given by the company can
reach 25%. The new test method will be more close to the actual
condition. For example, the air conditioning and heating seat will
also be taken into account together, which will further increase fuel
consumption and CO2 emissions, thereby being more close to the
actual situation. The new test reduces the parking retention ratio,

increases the average speed by 38%. The highest speed also is
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increased from 120 km/h to 131 km/h. The test time is longer too.
The current testing method in the test of hybrid electric vehicle fuel
consumption and Co2 emissions has a lot of defects, since this test
is without considering the use of electricity. The new test method
makes certain correction. In the future there will be no
misunderstanding that the BMW i8 with 354 horse powers has fuel
consumed of only 2.7 litres per hundred kilometers.

Because the carbon dioxide emissions limits set by the European
Union are based on the

existing fuel consumption test method. Completing this goal still is
a difficult task. If in

2017 a new test method was introduced, then, for each big car
company, fines would be almost inevitable. Therefore, the
introduction of the new test method was also strongly opposed by
the auto enterprises. They hope to implement it at least until 2021.

Comparison of speed curves for old and new test methods NEDC and WLTP

Comparison with China’ s average fuel calculation

method CAFC:

(1) Different goals:

Because the world each year sales of diesel are mainly in Europe
(nearly three—quarters). Only in 2012, for example, in new cars sold
in German, diesel cars reached 48%; in France, even reached 73%.
So considering the differences between gasoline and diesel in the
fuel efficiency, the EU is not just take the fuel consumption as a
consideration, but uses the CO2 emissions as an indicator. In
China, because the petrol car is dominant in the passenger car
market, diesel car share almost can be ignored. The fuel
consumption is taken as an indicator in China, which mainly aims at
the petrol car's fuel consumption

(2) Different methods of evaluation:

The goal of the EU is that CO2 within Europe will be 130 g/km. On
this basis, according to the product portfolio, average product
mass, distribution of single target, car companies only need to
consider their own goals. Whether the rewards and punishments
are paid or not is just related with whether or not they achieve their
own goals. In China, the CAFC gives two target values: the national
unified value (similar to Europe's 130 g/km) and the
manufacturer’ s own value. In the evaluation, it is often found that,
some car companies can reach their own value, but cannot reach
the national unified value. This will bring people some confusion,
because in a statutory national standard, it does not clearly confirm
whether the requirement is met. In fact, the fuel consumption’ s
uniform national standard is not much meaningful for car
companies, for car companies have a different positioning,
including the product varieties and customers. We cannot force all
of car companies to produce cars with the low—emissions. On the
other hand, the fuel consumption standard is aimed to improve fuel

economy. If we do not improve technology, but only reduce
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emissions without improving engine efficiency, then environmental
improvement will be not much.

(3) Different requirements for small and medium-sized enterprises
Considering the environmental burden of small and medium-sized
enterprises are small, the EU appropriately relaxes restrictions on
them. The EU has different provisions for the car companies with
annual sales of less than 1000, between 1000 and 10000, and between
10000 and 300000 cars, but China in CAFC has the same provisions.
(4) Electric vehicle conversion coefficient that is different

In the EU, in calculating the average emissions, a car of low
emissions (CO2 emissions below 50 g/km) in 2014 is converted into
2.5 average cars; in 2015, 1.5; afterwards, 1. In the process of the
implementation of the second phase, there will be 3 years to enjoy
the so-called Super credits. When calculating the average fuel
consumption in China, for the models including the pure electric
vehicles, fuel cell passenger cars and so forth whose actual fuel
consumed is lower than 2.8 litres / 100 km (not including pure
electric and fuel cell passenger cars), 1 car can be converted into 3
average cars. In China, not only convert coefficient is much larger
than that in Europe, but also the deadline is not given. Therefore,
we can see China's determination to develop electric cars.

(5) Different penalties

EU takes fine measures for the substandard car companies, but it
allows two or more automakers to enter into alliance so as to
complete a common goal. If the alliance meets the standard, then
its members are regarded as acceptable. Specific punishments of
China have not yet be set, but basically, it will adopt the
punishment and administration measures, and does not rule out the
situation where the substandard enterprises are subject to the
punishment measures such as restrictions of production and sales.
(6) Different handling methods for the surplus

The EU allows car enterprises to enter into alliance to give the
additional economic profits by take advantage of the surplus in
some car companies and market supply and demand. In China, the
surplus in the coming year can only be self-applied and can not be
exchanged. The recent news says that China is prepared to adopt a
new measure, e.g. Points about electric cars and emissions.
Conclusion:

China and the European Union have launched their own standards
for energy conservation and emissions reduction. In comparison,
the European law gives priority to the punishment, while China
priority to with reward. Currently, for the most car companies, the
motivation for the development of the electric car is to avoid huge
fines. In order to significantly reduce emissions, especially meet
the standards of the second stage, the development of the electric
car is the most effective way. The development of internal
combustion engines has passed for so many years, thus the space
of improvement for the fuel economy with new technologies is

relatively limited. The electric car can reduce the emissions to a
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large extent. At present, the electric cars, especially pure electric
cars still have a narrow market breath due to the infrastructure,
related laws and regulations, and technology. If without subsidies,
the risk of enterprises is very high in the research and development
as well marketing. However, the strict regulations about energy
conservation and emissions reduction have let the electric cars to
play a more important role in the future.

Hybrid cars currently on the calculation of standard fuel
consumption and emissions still have big loopholes, and this can
also be seen as a mechanism to encourage the development of
hybrid electric vehicles. However the future regulations, the time to
introduce the new test method, and the whether the calculation
method is revised or not, will have an important influence on the
development of hybrid cars.

Inthe future, ifthe fine is inevitable, the car companies will raise the price of the
conventional car, This can lead to the reduced the difference in the
price between conventional cars and electric cars. In the
calculation of the fuels consumed, the EV has high conversion
coefficients. But if there is no specific punishment, then how the
reward mechanism works will be suspected. The motivation for the
development of electric cars in China is more from subsidies policy.
It is not known how far these subsidies can go. The balanced and
self-operation mechanism should be set up between the law and
the market. In the beginning of the new product development, it is
bound to need some guidance. But, if the long-term external
influence is needed, then it cannot be able to achieve sustainable

development.
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