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Executive Summary

Vehicle sales and emissions are steeply rising in Turkey. It is important not only from an environmental and
health protection perspective but also from an economic and international competitiveness point of view that
new vehicles coming into the market in Turkey in future years are equipped with the best available technology
and have the lowest possible emissions. A set of distinct policy measures can help increase the efficiency and
reduce the emissions levels of the vehicle fleet in Turkey.

Mandatory CO, emission standards for new vehicles have been successfully applied in other markets but at
this point have not yet been introduced in Turkey. At an annual reduction rate of 4% and 6%, an average new
car fleet CO, level of 84 g/km and 69 g/km, respectively, would be achievable by 2023 while maintaining a
consumer payback period as short as four to five years thanks to the fuel cost savings associated with lower
CO, emission levels. Revising the current vehicle taxation scheme in Turkey to be partly based on vehicle CO,
emissions would provide a strong financial incentive for customers to choose more efficient cars that emit
less CO,. By introducing the new Worldwide Harmonized Light Vehicles Test Procedure (WLTP), mandatory
on-road emissions tests for new vehicle models and regular retesting of in-use vehicles by the authorities or
independent third parties, Turkey would significantly improve the reliability of vehicle emissions data, which
is seen as the basis for all policy measures.

With these policy measures implemented, the total CO, emissions of the light-duty vehicles fleet in Turkey
could be reduced by about 36% compared to a business-as-usual scenario. The policy measures are expected
to result in higher investments in vehicle technologies and less spending on fuel and oil imports, thereby
providing benefits for all stakeholders in Turkey, including consumers and the vehicle and vehicle parts
manufacturing industry.
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Introduction

Turkey is among the most important vehicle manu-
facturing countries in the world. Of the more than
1.1 million vehicles produced in Turkey every year
(including passenger cars, light commercial vehi-
cles, and heavy duty vehicles), about three-quar-
ters are currently being exported abroad.! At the
same time, the number of vehicle sales in Turkey
itself is growing quickly at a rate of about 8% per
year.? As a result, the automotive sector in Turkey
is a vital part of the national economy, with numer-
ous production plants and employees in the vehi-
cle and vehicle parts manufacturing industry.

Given the strong dependence of the Turkish econ-
omy on the automotive industry, it is of particular
importance to ensure that this industry sector is
ready to meet current and future challenges, such
as local air pollution, climate change, and energy
security, by offering innovative vehicles that can
compete on the global and national market. An ex-
tensive set of policy measures can help drive for-
ward the necessary innovations.

In a previous report, an assessment of the current
vehicle market in Turkey, as well as a comparison
to other key automotive markets worldwide, was
provided.® As part of the findings it was shown that
the level of efficiency for new cars and light com-
mercial vehicles in Turkey is similar to the efficien-
cy of comparable vehicles in the European Union
(EV). Furthermore, it was estimated that in a busi-
ness-as-usual scenario, oil consumption and car-
bon dioxide (CO,) emissions from road transport in
Turkey would approximately double by 2030.

It is the objective of this policy brief to build on the
previous baseline analysis of the Turkish automo-
tive sector by assessing a set of concrete policy
measures that could help drive down fuel con-
sumption and emissions from the road transport
sector in Turkey in future years.?

a For more detailed insight, please refer to the corre-
sponding White Paper of the International Council on
Clean Transportation (ICCT). As part of this IPC - Merca-
tor Policy Brief, some key results are presented here.”’
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Vehicle CO, Standards

A CO, standard requires vehicle manufacturers to
ensure that the emissions of their new vehicles sold
are below a certain target value by a certain target
year. Usually CO, standards are applied at the fleet
level, i.e. a manufacturer can continue selling some
vehicles with emissions above the target value as
long as the sales-weighted average for the new ve-
hicle fleet remains below the corresponding target
level.

Turkey in comparison to other markets

Altogether the G20 countries account for more
than 80 million vehicle sales per year, more than
90% of global annual vehicle sales. By now, half of
the G20 countries have implemented mandatory
CO, reduction standards for new passenger cars
and light commercial vehicles (Table 1).

The United States and Canada currently have the
furthest reaching standard in terms of target year.
Both markets have set a mandatory CO, target for
2025 with passenger cars requiring a 35-39% re-
duction compared to 2015 levels, which equals an
annual reduction rate of 4.2-4.8%. China requires
a 42% reduction (5.3% per year) to meet its pro-
posed 2025 target. South Korea currently has the
most stringent standard in terms of annual CO, re-
duction, having set a mandatory standard for 2020
that will bring down new car CO, emissions by 34%
compared to 2015 at a rate of 8.0% per year. The EU
requires new cars to emit not more than 95 g/km
(grams per kilometer) of CO, on average by 2021,
which is equivalent to a reduction of 21% compared
to 2015 at an annual rate of 3.8%.°

Turkey is one of the G20 countries not having im-
plemented mandatory CO, standards for new cars
or light commercial vehicles at this point. For pas-
senger cars, the average CO, emission level in Tur-
key (121 g/km in 2014) is only slightly below the
EU-28 average (123 g/km), despite vehicles in Tur-

b All CO, emission targets and reduction rates given are
expressed as being measured in the New European
Driving Cycle (NEDC) vehicles test procedure.
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Light-commercial vehicles
PRSP e e SE CO, reduction | CO, standard, years implemented| CO, reduction
Total | Annual|2015 2025 Total |Annual
[China 24,507,583 [ 12% | 2.5%
us. 17,470,659 Ill....._
EU 15,786,002 13% | 2.8%
Japan 5,046,511 EEEER I 2.7%
India 3,425,336
Brazil 2 568,976
Canada 1,939,949 HEEEEEEEE N o
South Korea 1,833,786 HEEEER 18% | 3.3%
Russia 1,437,530
Mexico 1,351,648 5= |
Australia 1,155,408 1%,
Indonesia 1,031,422 1%
Turkey 1,011,184 1%
Saudi Arabia 830,100 1% 18% EEEEN 15% |Taes|
South Africa BIT 748 1%
Argentina 805933 1%
All G20 countries 80,710,278 91%
[All countries 88,677,983 100%

Table 1. Overview of mandatory CO, emission standards for new passenger cars and light commercial vehicles in the G20

countries.>*>

key —on average— being lighter and less powerful
than in the EU (Figure 1). In the years 2012-2014, for
which data on the new car CO, emissions is availa-
ble, the annual rate of reduction is similar to that of
the EU average. In comparison, in the Netherlands,
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Figure 1. Average new passenger car CO, emission levels
for selected countries/regions, normalized to NEDC.3
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where the vehicle fleet structure and taxation lev-
els tend to be more similar to those in Turkey, the
new car fleet CO, level is significantly lower than in
Turkey, and the annual CO, reduction rate is signifi-
cantly higher than in Turkey.

Comparing the annual CO, reduction rates for new
passenger cars side by side, it can be seen that
the current estimated reduction rate for countries
with mandatory CO, standards varies between 2.8
and 8.0% (Figure 2). For Turkey, despite not hav-
ing introduced any mandatory CO, regulation for
new cars at this point, the annual reduction rate
(3.0%) is at the lower bound of this range. This is
most likely due to the fact that the market in Tur-
key is indirectly affected by CO, regulations in the
EU and other markets, given that about 79% of Tur-
key’s car production is exported abroad and about
73% of new cars sold in Turkey are imported from
abroad! As a result, there are spillover effects from
vehicle regulations abroad that have an influence
on the vehicle market, and also CO, emission levels,
in Turkey. More important, however, is the fact that
fuel and vehicle taxation levels tend to be among
the highest in the world in Turkey, thereby driving
the new car market towards models with smaller
engine size, lower engine power, and —indirectly—
also lower CO, emission levels.® With this in mind,
the current annual CO, reduction in Turkey appears
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Figure 2. Comparison of estimated average annual new passenger car CO, emission reduction rates.>*

rather low, for example, when compared with mar-
kets that are more similar to Turkey in terms of ve-
hicle fleet structure and taxation levels, such as the
Netherlands.

Introducing a CO, standard in Turkey

In the future, it is expected that if Turkey would
introduce mandatory CO, emission standards, the
annual CO, emission reduction rate could be in-
creased significantly. Simply applying the existing
EU CO, regulation to the Turkish market would not
result in any significant additional CO, reductions,
however, as the EU’s 95 g/km CO, target for pas-
senger cars for 2021 would only translate into an
approximately 3.4% annual CO, reduction for Tur-
key —not much higher than the current business-
as-usual rate without any CO, regulation.

Figure 3 illustrates the current situation of the new
passenger car market in Turkey, including all vehi-
cle model variants of which more than 100 vehi-
cles were registered in 2014. Nine selected vehicle
model variants were specifically highlighted. These
selected vehicle models include some of the top-
selling vehicle models within their segment, all of
them being diesel (D) powered except the Toyota
Yaris, which was chosen as an example of a hybrid
(H) vehicle that is available on the Turkish market.

The 2015 and 2021 CO, emission targets that apply
to new passenger cars in the EU are also shown.
It can be seen that the majority of vehicle mod-
els registered in Turkey already outperform the EU
2015 target line.c Furthermore, some vehicle mod-
els already comply with the CO, emission target
that will apply in the EU in 2021. Specific examples
include the Toyota Yaris hybrid, as well as variants
of the Peugeot 208 and Renault Mégane.

Looking at the target lines for a hypothetical 2023
(the 100%™ year anniversary of the Turkish Repub-
lic) new car CO, standard in Turkey, it can be seen
how these would go one step beyond the current
EU 2021 regulation if an underlying annual reduc-
tion rate of 4.0% or 6.0% (compared to a 3.8% re-
duction rate in the EU) is assumed. At the same
time it is noteworthy that already in 2014 —nearly
ten years before the standard would apply— some
vehicle models, such as the Toyota Yaris hybrid,
would already comply or nearly comply with the
respective CO, emission targets.

¢ The current vehicle CO, emission standards in the EU
for 2015 and 2021 use vehicle weight as the underlying
target parameter. This means that the heavier a vehicle,
the higher its allowed CO, emission level.
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Figure 3. New passenger car registrations in Turkey in 2014, differentiated by vehicle weight and CO, emission levels. Some

selected vehicle models are highlighted.

This observation is in line with the expectation that
a 4.0% per year (p.a.) and even a 6.0% p.a. 2023 CO,,
standard could largely be met by further improv-
ing conventional combustion engine vehicles and
also making use of the mild and full hybrid electric
vehicle technology. For an average new car fleet
CO, target of 84 g/km by 2023 (equivalent to a 4%
p.a. reduction), the additional direct manufacturing
cost is estimated to be around 2,400 Turkish Lira
(TL) (=720 EUR). For a target of 69 g/km (-6.0%
p.a.) it is around 3,800 TL (=1,150 EUR). Compar-

4

ing the estimated necessary investments into im-
proved technologies to the expected savings in
fuel costs, it is found that the expected payback
period would be below five years. This means that
after five years of driving the total fuel costs saved
are larger than the initial investment into advanced
technologies. Over the lifetime of the vehicle, for
the second or thirdhand owner the cumulative fuel
cost savings would greatly offset any initial tech-
nology investment.



Vehicle CO, Labeling

Vehicle CO, labeling helps inform customers’ pur-
chase behavior by providing data on the CO, emis-
sion level of a vehicle in a more accessible and
easier to understand format than would otherwise
be the case. A standardized format, furthermore,
allows for an easier comparison between different
vehicles and ideally results in a situation where the
customer chooses a vehicle with a lower CO, emis-
sion level. In Turkey, CO, labeling for new passen-
ger cars was introduced in January 2009, and the
practice continues today.

Figure 4 shows the vehicle CO, label that is cur-
rently in place in Turkey. In addition to providing
some basic technical information about the vehicle
(make and model, fuel type, engine displacement,
transmission type), the label includes data on the
fuel consumption (in liters per 100 kilometers, /100
km) of the vehicle when driven in inner-urban and
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Figure 4. New car CO, label currently applied in Turkey.®
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extra-urban areas, as well as a weighted average of
the different driving conditions. The average CO,
emission value of the vehicle is given in the form
of an absolute number and a color rating. In addi-
tion to the CO, label itself at the point of purchase,
the current CO, label regulation in Turkey foresees
additional ways of informing customers about the
CO, emission levels of vehicles on offer, for exam-
ple, by providing data on vehicle CO, emissions on-
line in form of a website.

When comparing the current vehicle CO, labeling
scheme in Turkey to the corresponding schemes in
other markets (Table 2), it is notable that the labe-
ling scheme is not linked to other fuel efficiency-re-
lated policies (1-2.), i.e. there is no mandatory CO,
regulation for new cars in place in Turkey for which
the CO, label could help to leverage customer pur-
chase behavior. Similarly, there is no CO,-based ve-
hicle taxation scheme in place in Turkey for which
the CO, label could help raise consumer awareness.
Ideally, all three elements (CO, vehicle standards,
CO, vehicle labeling, and CO,-based vehicle taxa-
tion) together would help to create a market “push”
and “pull” situation wherein low-CO, vehicles are
produced and offered by vehicle manufacturers
(“push”) and those vehicles would be demanded
and purchased by consumers (“pull”). This would
thereby leverage the CO, reduction effects of each
of these individual policy measures. An additional
element missing in the CO, labeling scheme in Tur-
key when compared to other markets is the indica-
tion of running costs or other financial parameters
to the customer (3-2.). This kind of information
would help consumers to better understand the fi-
nancial implications of their purchase decision and
how low-CO, emission vehicles help to reduce their
spending on fuel over the lifetime of the vehicle.
In addition, improving the vehicle CO, information
website to be more user-friendly (4-1.), providing
an indication of real-world fuel consumption and
CO, emissions data to consumers (2-4.), and giving
special consideration to the efficiency of advanced
technologies such as electric vehicles (3-4.) are
other important elements in which the CO, labeling
scheme in Turkey could be strengthened.
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Vehicle CO -based Taxation

Most countries have implemented a tax on vehicle
purchase and/or vehicle ownership. Using the CO,
emissions of a vehicle as the basis for its taxation
level results in a situation where the customer has
to pay less tax if the vehicle emits less CO,. As are-
sult, there is an incentive for customers to choose
vehicles with lower CO, emissions, thereby helping
to reduce the average CO, emission level of the
new vehicle fleet and supporting vehicle manufac-
turers in their attempt to sell vehicles with lower
CO, emissions.

The current situation in Turkey

In Turkey, currently new passenger cars are sub-
ject to the general value-added tax (VAT, or Katma
Deger Vergisi —KDV— in Turkish), which is 18% and
applies to all goods. In addition, a special sales tax
is levied, the Motorlu Tasit Araclarina fliskin Ozel
Tuketim Vergisi (OTV), also called Special Con-
sumption Tax (SCT).

The amount of OTV to be collected depends on the
engine displacement of a vehicle and ranges from
45% to 145% (Table 3). The calculation is based on
the net price of the vehicle, i.e. without any taxes.
VAT is then added to the sum of net price and OTV,
resulting in the gross sales price of the vehicle. In
addition to these taxes, which are applied once
at vehicle purchase, any passenger car in Turkey
is subject to an annual ownership tax, the Motor-
lu Tasitlar Vergisi (MTV). This annual tax is again
linked to the engine displacement of the vehicle
and it decreases with the age of the vehicle.
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The OTV, in particular, strongly influences customer
purchase behavior. One indication is the fact that
95% of all new cars in Turkey have an engine dis-
placement of 1.6l or less. In comparison, in the EU
only about 70% of all new cars are equipped with an
engine of 1.6l or smaller. Approximately 40% of cars
in Turkey are right at the tax threshold of 1.61, indicat-
ing the importance of this step in the tax rate. Figure
5 illustrates the current situation, using the example
of a new car with a net sales prices of 66,000 TL
(=20,000 EUR). The tax difference between a ve-
hicle with a 1.6l engine and one with a 1.7] engine
then is 29,700 TL (=9,000 EUR) if only considering
OTV and 31,866 TL (=9,700 EUR) if also taking into
account MTV for the first three years of ownership.
This significant difference in taxation levels provides
a strong incentive for consumers to pick a vehicle
with an engine displacement of 1.6l or less. A similar
tax threshold can be found at the 2.0l engine size.
Again using the example of a 66,000 TL vehicle, the
tax difference between the 2.0l and 2.1l engine size
amounts to 40,239 TL (=12,200 EUR). As a result,
another clustering of new car sales around the 2.0l
tax threshold is observed, accounting for nearly 5%
of vehicle sales. Vehicles above the 2.0l engine size
are very rarely found in the Turkish new car fleet.

In order to assess the effect of the current vehicle
taxation scheme in Turkey on consumer prices, five
vehicle models were selected and compared to the
same vehicle models in Germany, France, and the
Netherlands (Figure 6). Each of the selected vehi-
cle models is the most popular within its respective
vehicle size segment.

The first three models, the VW Polo, Golf, and Pas-
sat, fall below the 2.0l threshold and, therefore, in

Engine Special sales tax | Value-added tax Ownership tax ("MTV"), annual {in TL), based on age of vehicle

displacement (I} | ("OTV"), one-time | ("KDV), one-ime | yegar1-3 year 46  year 7-11  year 12-15 more than 16
=13 45% 591 412 231 175 53
>1.3and s1.6 of net sales price 945 709 412 291 112
=1.6and=1.8 90% 1,667 1,304 786 469 182
> 1.8 and =2.0 of net sales price 18% 2 626 2,024 1,189 709 280
> 2.0 and 2.5 of net sales price + 3,939 2,860 1,787 1,068 423
>25and <3.0 apecial sales bax 5,491 4777 2,985 1,607 591
>a0ands35 [ LN 8,362 7.524 4,553 2,263 831
=35 and =4.0 13,147 11,352 6,686 2,985 1,189|
>4.0 21,516 16,135 9,556 4,296 1,667

Table 3. Overview of passenger car vehicle taxes in Turkey in 20]5.
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Turkey are subject to 45% OTV. It can be seen how
the impact of OTV increases with vehicle value, be-
ing highest for the Passat. The fourth vehicle, again
a VW Passat, falls above the 2.0l engine displace-
ment tax threshold and, therefore, in Turkey is sub-
ject to 90% OTV. The impact of the OTV is even
stronger in the case of the fifth vehicle, a 3.0l en-
gine Mercedes-Benz E350.

It can be seen that gross vehicle prices (i.e. including
taxes) for vehicles below 1.61 engine size are relative-
ly similar for Turkey, Germany, and France, with the
prices in the Netherlands being notably higher than
in the other three markets. For the 2.0l Passat and
the 3.0l E350, however, consumer prices in Turkey
are significantly higher than in Germany and France.
Even though tax levels for these two vehicles are
comparably high in the Netherlands, vehicle prices
in the Netherlands are still lower than in Turkey.

A potential redesign of Turkey’s tax scheme

Vehicle taxation levels in Turkey are comparably
high and as a result have strong effects on con-
sumer purchase behavior. However, currently taxes
for passenger cars in Turkey are only linked to the
engine displacement and the price of a vehicle.
They, therefore, provide an incentive to choose a
vehicle with lower engine displacement and lower
net price but still have a weak effect on increasing
the demand for new passenger cars with lower fuel
consumption and CO, emissions.

Figure 7 illustrates schematically the design of a
best-practice vehicle taxation scheme. The taxa-
tion basis should be the CO, emission level of a
vehicle, and a linear tax function should be ap-
plied without any discrete tax threshold steps. This
means that the tax rate (in TL per g/km of CO,) is
the same for every vehicle, thereby ensuring tech-
nology neutrality and avoiding any clustering of
vehicles around discrete tax thresholds. Vehicles
below a set pivot point would receive a bonus pay-
ment while vehicles above the pivot point have to
pay a malus. The revenue collected from the malus
payments would be used to balance out the bonus
payments for low-emission vehicles, thereby ensur-
ing budget neutrality from a government perspec-
tive. Additional tax revenue could be collected, if
desired by the government, by placing the pivot
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point in such a way that the sum of revenue col-
lected from malus payments is larger than the sum
of bonus payments to low-emission vehicles.

3
Tax leval |

Tax rate
iTL per whmj

MALUS

Pivot point

Figure 7. Schematic illustration of best-practice design
for a feebate-like vehicle taxation scheme.

Figure 8 illustrates how such a feebate-like vehicle
taxation scheme could be implemented in practice
in Turkey. In the near term, to avoid any sudden
market disruptions, the majority of tax revenues
would still be collected by applying an engine dis-
placement and net sales price-based tax rate as it is
the case today. Instead of the engine displacement
dependent taxation levels being 45%, 90%, and
145% as is currently the case, they could be low-
ered to 30%, 80%, and 140%. This would reduce tax
revenues by about 4. billion TL (=1.1 billion EUR).
This loss in tax revenues could be balanced out by
the introduction of a feebate-like system with a tax
rate of 270 TL (=95 EUR) per g/km of CO,,.

In the suggested modified vehicle taxation scheme,
the taxation level of a vehicle would no longer be
only dependent on engine displacement and net
sales prices: it would now also depend on the CO,
emission level of a vehicle. By modifying the current
system instead of replacing it entirely by a system
solely based on CO,, a sudden change in market
structure is avoided while still a strong steering
effect would be expected. This is due to the fact
that the vehicle taxation levels in Turkey are already
high enough, so even a partial switch to a CO,-
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Figure 8. Level of vehicle sales tax (OTV) in Turkey in 2016 —in an alternative taxation scheme— at vehicle model version
level, dependent on engine displacement and CO, emission level. Note that both pillars of the revised taxation system
together would ensure tax revenue neutrality (14.5 billion TL).

based feebate system would be sufficient to gener-
ate a notable steering effect. Government budget
neutrality would also be ensured as any foregone
revenue from the displacement/price part of the
taxation scheme would be balanced out by the new
CO, part. Finally, by lowering the current displace-
ment dependent taxation rates more strongly for
the smaller vehicle size categories than for the larg-
er vehicles, social equity is ensured as well.

From a customer’s point of view, a CO,-based ve-
hicle taxation scheme would make it more attrac-

10|

tive to choose a vehicle with low CO, emissions at
the point of purchase. This is due to the fact that
any initial investment into CO, reducing technolo-
gies such as hybrids would pay off more quickly for
the customer. Not only would the customer have to
pay less on fuel but also due to the direct link be-
tween lower CO, and lower fuel consumption, the
taxation level to be paid would be lower. This effect
would be even stronger if not only the purchase
tax (the OTV) but also the annual ownership tax
(the MTV) was adapted to be based on CO..



Enhanced Vehicle Emissions
Testing

The basis for any kind of vehicle emissions regu-
lation is reliable data, both for CO, and other air
pollutants. New vehicle models are typically tested
in the laboratory, following pre-set test cycles and
framework testing conditions. After Volkswagen
was found to have communicated incorrect emis-
sion values, it is known that laboratory emission
results diverge from the real-world emissions data
measured while driving on the road.

In response to the outdated NEDC test procedure
that was originally developed in the 1970s, a new
vehicle emissions test procedure was developed
at the United Nations (UNECE) level. The so-called
Worldwide Harmonized Light Vehicles Test Proce-
dure (WLTP) includes a test cycle that more real-
istically represents the average driving pattern of
customers and also includes a number of improve-
ments for the test procedure itself, for example,
by tightening allowed tolerances and flexibilities.”®
The EU is planning to implement the WLTP by
2017, then replacing the current NEDC. Similarly,
Japan and South Korea have announced that they
will replace their respective test procedures by the
WLTP. For Turkey, which already follows the vehi-
cle emissions regulation of the EU, switching to the
WLTP as soon as possible is seen as an important
next step.

The WLTP will need to be complemented by a not-
to-exceed (NTE) limit for on-road emission levels.
The Real-Driving Emissions (RDE) regulation in
the EU recently introduced such a NTE for nitro-
gen oxides (NO,) emissions." Introducing RDE-like
on-road testing in Turkey and extending the cov-
erage from only air pollutants to also include CO,
emissions is seen as another key step to lower the
real-world emission levels of new vehicles sold in
Turkey.

As a third pillar, in addition to introducing the WLTP
and RDE, the vehicle emissions testing scheme it-
self will need to be revised in the future to allow
for enhanced oversight and enforcement power
for regulators. The European Commission recently
came forward with a regulatory proposal, introduc-
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ing elements that are intended to strengthen the
vehicle emissions testing scheme in the EU.? Again,
given that Turkey is closely following the EU’s ve-
hicle emissions regulation, these revisions will have
to be mirrored also in the Turkish market in a next
step.

In addition to the aforementioned strengthening
of vehicle emissions testing at the national level,
it is possible to supplement with policy measures
at the local level. In particular, city level authorities
can decide to restrict access to their inner-urban
areas to vehicles that are in line with the recent
emission requirements. For example, a number
of European cities (London, Paris, and Berlin, as
well as many smaller cities) have implemented low
emission zones that only allow vehicles meeting
recent emission standards access to their centers,
levying a charge on those vehicles that only meet
older emission standards. In the case of Istanbul, a
concept for restricting vehicle access to the histori-
cal peninsula has already been described in detail.®
It is conceivable to further develop such a concept
to cover a wider range of the city center and to
also differentiate between vehicles depending on
their emission levels. As a result, this would help to
not only improve the air quality levels in Turkish cit-
ies but also provide another incentive for custom-
ers to choose vehicle models with low emissions.
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Conclusions and Outlook

Turkey is one of the few key automotive markets
worldwide not yet having introduced mandatory
CO, standards for cars and light commercial vehi-
cles. If, however, the EU CO, targets for new vehicles
would simply be transferred to the market situation
in Turkey, only a limited steering effect would be
expected. Assessing standards with an annual CO,
reduction rate of 4% and 6%, resulting in an aver-
age new car fleet CO, level of 84 g/km and 69 g/
km by 2023, respectively, it was found that the re-
quired investment into new vehicle technologies to
meet future CO, targets is reasonably low from the
manufacturers’ side, at a maximum of 2,400-3,800
TL (=720-1,150 EUR). At the same time there is sig-
nificant fuel cost savings from the consumers’ side
thanks to the higher efficiency of those vehicles
equipped with modern technologies, which allow for
payback periods as short as four to five years. The
introduction of CO, standards is therefore seen as
a win-win situation for all stakeholders, allowing for
significant savings of fuel cost, oil imports, and emis-
sion reductions, as well as the stipulation of techno-
logical innovation and international competitiveness.

One policy measure already implemented in Turkey
is providing consumer information by means of ve-
hicle CO, labeling. Comparing the current Turkish la-
beling scheme to those in other markets, there are
some areas where further improvement is possible.
Examples include a revision of the current website
to allow customers a better overview of available ve-
hicle models and their CO, emission labels, as well
as including information on vehicle taxation levels
and on-road driving emission levels on the label. It
should be emphasized that the vehicle CO, label by
itself is not expected to have a significant effect on
customer purchase behavior but that it can help to
leverage the effects of other policy measures such
as CO, standards and CO,-based vehicle taxation if
those measures are introduced in parallel to a labe-
ling scheme.

Taxes on the purchase and ownership of passenger
cars in Turkey are high in comparison to other mar-
kets worldwide and have a strong effect on the sales
structure of the vehicle market. In particular the OTV
has a strong influence as it can be as high as the net
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price of the vehicle itself or even higher. However,
this tax is currently based solely on the engine dis-
placement of a vehicle and its purchase price and
has no or very little effect on the CO, emissions level
of new vehicles. Revising the current vehicle taxa-
tion scheme in Turkey to be partly based on vehi-
cle CO, emissions is expected to make it easier for
manufacturers to market their low-emission vehicle
technologies as it would provide a strong financial
incentive for customers to choose cars that emit less
than other models available on the market. Acknowl-
edging that vehicle taxes account for a large portion
of the revenue budget of public authorities in Tur-
key, it should be emphasized that a switch to a CO,-
based vehicle taxation scheme can be implemented
in a budget-neutral way, i.e. without lowering the
government’s revenue stream in any way.

All of the abovementioned policy measures rely on
correct data on vehicle emission levels. To ensure
that official and real-world emission levels of new
vehicles are as much in line as possible, it is recom-
mended that Turkey not only introduce the new
WLTP test procedure as soon as possible but also in-
troduce mandatory on-road emissions tests for new
vehicle models, both for CO, and other air pollutants.
As a third pillar, regular retesting of the emission lev-
els of vehicles in use, carried out by the authorities
or independent third parties, is strongly advised. To-
gether, these measures for enhanced vehicle emis-
sions testing will help to reduce the discrepancy be-
tween official and real-world data and will ensure a
solid basis for any future policy measures.

Figures 9 and 10 provide a rough estimate of the ex-
pected total impact of the discussed policy meas-
ures. The total CO, emissions of the light-duty vehi-
cle fleet in Turkey would increase from about 16 Mt in
2015 to 22 Mt by 2030 if no further policy measures
would be taken. With only a mandatory CO, stand-
ard in place, the emissions level would be lower, at
17-19 Mt by 2030. Complementing CO, standards
by also introducing a CO,-based vehicle taxation
scheme and enhanced vehicle emissions testing
would help to further reduce the emissions level to
about 14-16 Mt by 2030. This is up to 36% lower than
in a business-as-usual scenario. Similarly, the amount
of fuel consumption in the light-duty vehicles sector
could be reduced by about the same extent.
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Figure 9. Estimated CO, emissions from light-duty
vehicles in Turkey (2010-2030).

It should be emphasized that all of the discussed
policy measures do not result in any additional
cost from the government’s perspective and in ad-
dition also help to reduce the financial burden from
the consumer’s perspective. This is due to the fact
that after a payback period of four to five years
consumers would benefit from significantly lower
fuel costs over the lifetime of the vehicles, thereby
also benefitting second and thirdhand car owners.
In summary, the policy measures discussed would
result in higher investments in vehicle technologies
and less spending on fuel and oil imports, thereby
providing benefits for all stakeholders in Turkey, in-
cluding the vehicle and vehicle parts manufactur-
ing industry.

The scope of policy options selected for the discus-
sion within this policy brief (vehicle CO, standards,
CO, labeling, CO,-based taxation, and enhanced
vehicle emissions testing) is by no means to be
seen as complete. Instead, it is meant to cover
measures that are commonly applied in other au-
tomotive markets worldwide and that were identi-
fied as potentially relevant in the context of Turkey
during discussions with stakeholders throughout
the duration of this research project. Furthermore,
it is important to acknowledge that the focus of
this work is on policy measures to tackle the emis-
sions of passenger cars. Light commercial vehicles
make up about 15% of the new vehicles market in
Turkey, which is why any policy measure to reduce
emissions should also be extended to those vehi-
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cles as well. Similarly, heavy-duty vehicles are im-
portant as they account for more than half of fuel
consumption and emissions in Turkey and, there-
fore, should be subject to future research and pol-
icy discussions.

[13
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