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ABSTRACT

The adoption of electric vehicles (EVs) has been examined in various settings, yet the issue has rarely
been addressed for less developed settings in terms of transport institutions, policies, and practices.
Turkey, with its rapidly growing emerging economy, presents such a setting for the adoption of EVs.
There are various reasons for why the adoption of EVs is still considerably limited in Turkey. A multi-
dimensional and multi-actor analysis of the EV landscape can help us better understand the dynamics
of transition to EVs. In this paper, a multi-level perspective (MLP) framework is used to examine the
current state of EV adoption in Turkey and to interpret the prospects of a possible transition to EVs.
The study shows that a potential transition to EVs in Turkey presents many socio-technical challenges
to overcome including current policies, institutions, market dynamics, technological infrastructure,
and social limitations. The insights from this review can be used for settings where policies and
institutions are not developed enough to achieve a transition to EVs.
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1. INTRODUCTION

Transport-related carbon emissions is one of the key contributing factors for the overall greenhouse
gas emissions in the world. The rising demand for passenger and freight transport as well as rising
urbanization have led to air and noise pollution, and health problems and aggravated the quality of life.
This predicament, coupled with technological advances and rising fuel prices, have led to an exploration
of the use of alternative energy sources in transportation. Electric Vehicle (EV) technologies have
emerged as a promising solution in this field.

Although academic studies have shown that the potential benefits of using EVs are manifold, the
widespread use of EVs in transport systems has not yet reached the desired levels, even in developed
countries. A number of economic, social, political and technological factors are in play acting as
barriers or enablers for the diffusion of EVs. For the wider adoption of EVs, it is important to frame
these barriers and enablers within an integrated socio-technical context, which include several
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key elements such as favorable policy context, economic incentives, battery technology, charging
infrastructure, user awareness, maintenance and repair facilities. The maturity level of these socio-
technical elements is not sufficient in many countries to ensure a widespread transition to EVs. Turkey,
which can be regarded as a follower country in terms of technology adoption, is at a very early stage
in EV transition. The total number of EVs in Turkey is only around 1500 (Turizm Avrupa, 2019).
The lack of infrastructure, clear policy objectives, economic incentives, consumer awareness and
affordable vehicles are some of the major barriers for the adoption of EVs in Turkey.

In this study, the Multi-Level Perspective (MLP) is used to understand and interpret the current
dynamics as well as predict the future dynamics influencing the use of EVs in Turkey. MLP offers a
multi-actor, multi-dimensional and multi-layered perspective that can address the dynamics involved
in technological transformations. Therefore, the institutional and regulatory complexities in countries
like Turkey can be better addressed by drawing on MLP. MLP is used for the first time in analyzing
the EV transition in a developing country, which fills an important gap in EV and socio-technical
transition literature. The experience of Turkey presents useful lessons for similar developing countries
going through the EV adoption process.

This study contributes to the literature by exploring the factors impacting the transition to EVs
in Turkey through the MLP framework and proposing policies to facilitate the transition to EVs for
developing countries. In the current literature, there is a gap about the transition to EVs in developing
countries including Turkey, so this study is expected to fill that gap. Canitez (2019) defined developing
settings as having “fragmented institutions, ambivalent transport and land use policies, lack of public
awareness regarding sustainability, incompetent authorities, vested interests and clientelist political
relations”. The socio-technical regime in those settings is structured around a set of rules, regulatory
environment, institutional arrangements and governance practices which can differ from developed
settings. Turkey is a good example of these developing countries where socio-technical factors create
many barriers for the transition to EVs.

The rest of the paper is organized as follows. In the second part of the study, a short literature
review is provided for the MLP and EVs. The third section describes the methodology. The fourth
section gives an overview of the EV market in Turkey. The EV ecosystem in Turkey is examined
through the levels of MLP, landscape, regime, and niche in the fifth sections. The sixth section
provides a discussion of the three levels. The last section concludes the study.

2. BACKGROUND

2.1 Electric Vehicles

The history of electric vehicles is older than internal combustion engine vehicles (ICEVs). The first
EV model was developed in 1835 in the Netherlands. The number of EVs at the beginning of the
1900s was higher than the number of ICEVs. The EVs produced at that time had a limited range,
approximately one-tenth that of the ICEVs, which is seen as one of the most important reasons
hindering the development of EVs (Ustabag, 2014). The main component of the EVs is the battery,
which may be in the form of lead-acid, nickel-cadmium or lithium-iodine. The lithium-iodine battery
is broadly used due to its longer range compared to other battery types (Senlik, 2015). The EVs can
be grouped under three main categories: full electric vehicles, hybrid electric vehicles and fuel cell
electric vehicles (Ustabasg, 2014). The scope of this study is limited to full electric vehicles and the
term EVs will be used to describe those vehicles in the rest of this study.

The EV literature on Turkey is limited. Existing studies generally addressed the EV adoption
problem from the perspective of decision making, mostly focusing on location selection of charging
stations for electric vehicles. A number of decision-making methods such as fuzzy multi criteria
decision making (Karasan et al., 2020), special algorithm (Harighi et al., 2019) and analytic hierarchy
process (AHP) and the technique for order of preference by similarity to ideal solution (TOPSIS) (Erbas
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etal., 2019), and interval type-2 fuzzy sets improved by simulated annealing (Tiirk et. al., 2021) have
been suggested for choosing the best locations of charging stations for EVs in Turkey. Varol et al.
(2018) have examined the impacts of EV transition in public transport over future scenarios for modal
share amongst taxis, buses and minibuses in Turkey. The results indicate that the amount of carbon
emissions in inner cities significantly decrease with the adoption of EVs in public transportation.
Kaya (2019) has evaluated the potential usage of EVs in Nigde, a city in Turkey, taking into account
the future usage of electricity, air pollution levels and current number of conventional vehicles.

The factors impacting the diffusion of EVs have been studied in detail in the literature. Labeye
et al. (2016) examine the daily use of EVs from strategic, tactic and operational levels. Calculating
an estimated range for an EV along with finding locations for the charging points along the route is a
strategic decision. Identifying smarter ways to charge EVs to navigate along the original established
route is another example at the strategic level. The EV use at the tactical level is concerned with the
low noise of EVs. The operational level addresses the driver behavior needed to handle EVs. On the
other hand, many studies have identified barriers for the use (Berkeley et al., 2017, Wang and Thoben,
2017) and diffusion of EVs (Taefi et al., 2016a, Taefi et al., 2016b). Economic and financial barriers
come first in those studies. The purchase price of EVs (Quak et al., 2016a) and the battery costs are
underlined in many of these studies (Taefi et al., 2016a). In addition, the high maintenance and repair
costs of EVs are among the reported barriers (Taefi et al., 2016a; Rizet et al., 2016). Apart from
economic and financial barriers, political barriers such as lack of regulations (Wang and Thoben,
2016), particularly environmental regulations (Taefi et al., 2016a), also play an important role in the
limited adoption of EVs. On the other hand, technical barriers include insufficient battery technology
and limited range (Berkeley et al., 2017), limited number and variety of EV production (Quak et al.,
2016Db), long repair operations and limited spare parts production (Taefi et al., 2016b). Besides these
factors, infrastructure issues include the incompatibility among various types of charging sockets
and charging infrastructure (Taefi et al., 2016a), the lack of EVs-specific and appropriate parking
facilities (Steinhilber et al., 2013).

Norway can be regarded as an outlier country accounting for 30% of the global EV sales (Berkeley
etal., 2017). The main factors behind Norway’s success are mainly the tax advantages and regulations
making EVs far more affordable than fossil fuel vehicles. In addition to financial regulations, the
market share of EVs in Norway has reached 50% as of 2019 thanks to the non-financial incentives
such as the use of bus lanes by EVs, free parking and free charging (Elbil, 2019). Although Norway
case is generally seen as an example of success, it has also led to many criticisms. The amount of
total subsidies, up to 500 million Euros per year, has become a significant expenditure for public
funding. In addition, free parking and charging services restrict local administrations’ sources of
income and the traffic density generated by the use of bus lanes by EVs adversely affects public
transport (Figenbaum, 2018).

An optimism bias is involved in assuming the barrier-free adoption of EVs and the resulting
benefits associated with this adoption. As with any technological development, in order to ensure
diffusion of EVs, the socio-technical environment needs to be supportive. A multi-dimensional
perspective is, therefore, crucial to look into the internal dynamics of the socio-technical system.

2.2 Multi-Level Perspective

MLP is a widely used method for examining technological transformation processes in an integrated
and multidimensional way (Kemp, 1994; Geels, 2012). According to this method, technological
transitions depend not only on market conditions but also on how all actors of socio-technical systems
act together in technological, social, cultural and economic fields. In this context, MLP provides
an analytical framework for understanding the processes of technological transitions and systemic
innovations (Marx et al., 2015). MLP has been used in many sectors to investigate the transitions:
land transport (Geels, 2005), shipping (Geels, 2002), aviation (Nakamura et al., 2013), clean water
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sector (Van der Brugge et al., 2005), highways (Geels, 2007), electricity systems (Hofman and Elzen,
2010), climate change (Anderson et al., 2015) and sustainable housing (Smith, 2007).

Van Bree et al. (2010) conducted an MLP analysis to investigate the potential for diffusion
of electric and hydrogen fuel vehicles. As a result of the increase in energy costs based on fossil
fuels and emission regulations, the study found that when manufacturers provide a wider range of
products for alternative fuel vehicles, it gives consumers a choice which would increase their market
share greatly. Berkeley et al. (2017), as a result of the MLP analysis to interpret the transition to
EVs, argued that the environment created by the pressures based on environmental problems and
energy sectors in Europe had a significant positive effect on the niche development of EVs in some
automotive manufacturers. However, this is not the case in many countries. In fact, one of the major
criticisms of MLP analysis is the lack of spatial sensitivity (Geels et al., 2012; Markard et al., 2012;
Coenen et al., 2012). In response to this criticism, Kanger et al. (2019), limiting their study to a
particular geographical region, investigated the development of EVs in a comparative case study in
the Netherlands and the United States (US).

In general, similar studies in the literature have focused on the US or European cities, and studies
outside these regions are limited. It is not applicable to transfer the results of these past studies directly
to other regions, as the socio-technical structure may show quite different characteristics, especially
in countries that are technological followers.

3. METHODOLOGY

The basic tenet of the MLP is the non-linearity of transitions which are brought about through the
multi-dimensional interactions among the three analytical levels: socio-technical landscape, socio-
technical regime, and niche levels (Geels, 2012). The landscape refers to the wider context where
long-term macro trends such as macro-economic trends, demographic changes, societal and cultural
values, spatial forms influence the lower levels; namely the regime and niche levels. The developments
taking place at this level are long-term and generally beyond individual actors’ control. The socio-
technical regime level, on the other hand, is composed of aligned elements which include technology,
infrastructure, know-how, regulations and policies, user practices, cultural values and industry (Geels,
2004). The deeply-structured rules shape the socio-technical regime configuration. The extent to
which those elements in this configuration is aligned to each other determines the resilience of the
regime against the challenges originating from the landscape or niche levels. Lastly, niche levels are
where the novelties and innovations which deviate from the regime emerge. They trigger the change
processes within the socio-technical regime. The dynamics among those levels pave the way for future
trajectories of transitions. Figure 1 shows the interactions of those dynamics.

This MLP framework is particularly useful for analyzing the EV adoption in the Turkish context,
as it captures the complexity of the multi-dimensional and multi-actor processes involved in the
transition process. According to the assumptions of MLP, a transition to EVs in Turkey can only
come about if the following developments occur (Hofman and Elzen, 2010):

Growing landscape pressures open up windows of opportunities
The alignment among the elements in the existing regime is destabilized
Niche innovations gain importance in the incumbent regime

In this perspective, a detailed study of existing and ongoing socio-technical position of EVs in
Turkey is carried out in the following sections.
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Figure 1. Multi-level perspective for transitions (Geels, 2002)
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Interviews with three experts (Table 1) are conducted to understand the evolution of EV transition
in Turkey, which helped us frame the information obtained through these interviews. The opinions
and comments of the experts are combined with the findings of secondary data sources obtained
from industry reports and academic studies.

Table 1. Organizations and Positions of the EV Experts

Organization Position/Role Expert Number
Public Bus Operator of Istanbul Director of Strategy Development Expert 1

. Electric Vehicle Infrastructure
Transport Consulting Company Consultant Expert 2
Turkish Logistics Platform Coordinator Expert 3
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4. THE CURRENT STATE OF THE EV MARKET IN TURKEY

Studies on EVs in the world continue to increase; however, studies on EVs in Turkey have been quite
limited so far. The first studies on EVs in Turkey, were undertaken by the Scientific and Technological
Research Council of Turkey (STRCT). In the early days, the STRCT supported various universities
and different car manufacturers in the improvement of lithium-iodine batteries (Senlik, 2015). STRCT
reports that the number of electric vehicles will increase in the next 50 years. STRCT also gives
scientific and financial support to play an effective role in Turkey’s EV technology in the world.
Examples of these are energy management systems of EVs, development of engines and batteries,
introducing new approaches to EVs’ vehicle dynamics and control, and improving the engine
performance of EVs by taking emission outputs into consideration (TUBITAK, 2019). These fields
are included in the priority fields list by the STRCT. On the other hand, the first EV production and
sales in Turkey took place in 2011. EVs at this time had a range of 160 km and could be charged in 8
hours (Senlik, 2015). Various car companies have been selling EVs in Turkey since 2012 (Ustabas,
2014). Currently, 11 different car companies in Turkey have been selling EVs with increasing vehicle
diversity (Ugur, 2018). The number of EV sales in Turkey are shown in Figure 2.

One of the main reasons for the lack of EV sales in Turkey is the high the total cost of ownership.
These costs include vehicle purchase, battery rental or purchase costs. On the other hand, charging
stations are another factor impacting the effective usage and adoption of EVs. The number of charging
stations in Turkey in 2019 is 700, as shown in Figure 2. Charging station investments in Turkey have
continued thereafter (Polat, 2015; TEHAD, 2019; Turizm Avrupa, 2019).

The charging stations are generally located at car parking areas, shopping centers, recreational
facilities, vehicle fleet parking points and airports (Polat, 2015). Turkey has 11 different firms
installing charging stations (TEHAD, 2019). Charging station infrastructure has started to become
increasingly widespread in Turkey as of 2018. The leading companies who sell and set up charging
stations in Turkey are E-Sarj, Fullcharger, Greenway, Voltrun and Gersan (Polat, 2015). ESarj builds
charging stations in locations such as shopping centers and hotels. Among the locations where the
charging company installs a charging station are petrol stations and recreational facilities. Voltrun
designs and manufactures their own charging stations. Gersan is one of the oldest companies sharing
the small EV market with ESarj in Turkey. This company has an agreement with Tesla, which aims
to operate in the EV market in Turkey. Greenway, on the other hand, has been working with Renault
to establish short-term charging stations (Teslaturk, 2018).

Having approximately 23 million registered vehicles in 2018 (Turkish Statistical Institute,
2018a), the number of EVs compared to the ICEVs is quite low in Turkey. The government has
issued financial incentives to promote the diffusion of EVs. Sezen and Isler (2017) pointed out that
the new regulations issued in 2016 provided some tax discounts on electric vehicles and other types
of vehicles in Turkey. These incentives vary by motor power and include only the reduction in private
consumption taxes (PCT) as shown in Table 2.

5. THE SOCIO-TECHNICAL LEVELS

The socio-technical context of transition to EVs is examined along the three socio technical levels:
landscape, regime and niche.

5.1. The Socio-Technical Landscape

Developments in the socio-technical landscape at the higher level are long-term macro-level changes
that affect the socio-technical regime and open windows of opportunities. Among these changes are
economic growth, increased awareness of sustainability, increased dependence on oil and government
attempts to counter this excessive dependence, increased oil prices and changing user profile.
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Figure 2. The cumulative number of charging stations and sales of EVs in Turkey (Polat, 2015; TEHAD, 2019; Turizm Avrupa, 2019)
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Source: (Sezen and gler, 2017)

In recent years, continuous GDP growth, with an average rate of 4.5%, characterized Turkey’s
economy (TSI, 2020). Economic development has been constantly changing trade and transport
structures and accelerating the transition to service, advanced technology and value-added
manufacturing sectors. This development points out that Turkey is expected to become a hub of
international transport networks and increase the further adoption of the global environmental
standards. Turkey’s economic environment is expected to lead to changes in almost all sectors over
the next few decades. Privatization, trade norms and other regulatory measures and policies related
to R&D investments are expected to have a significant impact on the long-term competitiveness of
the economy. Therefore, a technological and environmental context conducive to the adoption of EVs
is said be emerging in the Turkish context.
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Turkey’s economy has been grappling with many difficulties about growing energy demand.
The average energy density of the member countries of the International Energy Agency declined by
16.3% between the years 2005-2015, and energy intensity in Turkey increased by 7.1% during this
time interval (International Energy Agency, 2016). The primary source of energy self-sufficiency
rate in Turkey is considerably low (Boliik, 2013). Approximately 90% of energy consumption from
the imported fossil fuels dominate the total primary energy supply of Turkey (Ozcan, 2017). Turkey
does not have major oil and natural gas reserves and the country is largely dependent on imported
energy sources. In 2014, carbon dioxide (CO2) emissions from fuel combustion have increased by
141.6% since 1990 and local air pollution has been a concern in major cities (International Energy
Agency, 2016).

The development of renewable energy sources and promotion of energy efficiency measures is
among the priorities of energy policy of Turkey. Environmental concerns such as pollution, ozone
depletion and global climate change have become important issues in the new energy policy. Reducing
greenhouse gas emissions is one of the main problems aimed to be addressed by this new policy
(Ustabasg, 2014). Due to energy security concerns and EU environmental policies, especially with
regard to environmental standards, Turkey has started to promote renewable energy technologies
and energy efficiency targets under “the Electricity Market and Supply Security Strategy and Vision
20237, set out in 2009. Within the scope of 2023 targets, a series of strategies and action plans related
to energy efficiency, renewable energy and climate change have been put forward (International
Energy Agency, 2016).

Oil prices for both gasoline and diesel vehicles in Turkey have increased significantly over the
last three years. From 2015 to 2018, there was 36.5% increase in gasoline prices and 62.7% increase in
diesel gasoline prices. On the other hand, the number of registered gasoline vehicles was 5.5%, while
this ratio was 36.5% for diesel vehicles between 2015 and 2018 (Aytemiz, 2018; Turkish Statistical
Institute, 2018b). With the unit charge costs of EVs decreasing in the future, an economic advantage
over diesel vehicles can be achieved.

5.2. The Socio-Technical Regime

The existing socio-technical regime in Turkey is based on fossil fuels for both freight and passenger
transportation. Although EVs exist as a niche technology, the adoption of EVs is relatively small
compared to ICEVs that is the settled regime. Regime actors include vehicle manufacturers,
maintenance facilities, car users, regulators, gas stations and non-governmental organizations such
as “Turkey Driver and Automobile Federation”. The use of EVs in Turkey requires changes in many
aspects of this socio-technical regime.

Technology is one of the fundamental socio-technical factors impacting the adoption of EVs in
Turkey. Battery technology which includes factors such as charging time, range, battery size and weight
are the most important technical elements (Berkeley et al., 2017). However, the current ICEV-based
technological infrastructure is opposed to the adoption of EV-based technologies. While advanced
road infrastructure fully compatible with existing ICEV-based transport is compatible with EV usage,
the problem is the inadequacy of the charging infrastructure. In order to overcome range concerns,
urban and intercity travels should have adequate charging facilities throughout the country. Given
that there are 1500 electric vehicles for 700 charging stations (Turizm Avrupa, 2019) and the total
number of vehicles, approximately 23 million, it is still far from guaranteeing a transition to EVs.
Furthermore, the geographical distribution of these stations is not homogeneous and the majority are
concentrated in the Istanbul region (Polat, 2015). National and local authorities play an important
role in financing the investment of the charging infrastructure. In addition to charging stations in
public areas such as parking lots, public buildings and streets, access to charging stations in private
residential areas can help promote the widespread adoption of EVs.

The tax system in Turkey provides some incentives to foster the diffusion of EVs. However, these
incentives, which are the discount of the PCT of EVs, are not sufficient to increase the sales of EVs.
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As it can be seen from Figure 3, these incentives have not led to a significant increase in EV sales
compared to ICEVs. There are no government-supported incentives except for the PCT discount for
EVs. Therefore, EVs cannot compete economically with gasoline and diesel vehicles. The taxes on
electric vehicles in Turkey recently changed and a new draft law was approved by parliament in 2018.
According to this new law, a motor vehicle tax will also apply to electric vehicles, which will be 25%
of non-electric ICEVs. With the enactment of the law, it is expected to have a negative impact on the
spread of both passenger and commercial EVs.

On the other hand, there are about 2 million commercial vehicles in a total of 23 million vehicles
in Turkey (Turkish Statistical Institute, 2018a). As it can be seen in Figure 3, light commercial trucks
have had an annual growth rate of 3.3%. This shows that incentives for commercial EVs in Turkey
need to be prioritized. In addition, the government can support EV manufacturers to produce different
types of commercial EVs.

50% of all vehicles in Turkey are diesel cars and light commercial vehicles are 75% of these
cars. This ratio is expected to rise to 83.5% in 2021 (Corporate Vehicle Observatory, 2016). With the
measures taken in Europe, diesel vehicles will be gradually removed to reduce emissions by 2030
in freight transport and 2050 in passenger transport (Taefi et al., 2016a). Many countries are eager
to remove diesel vehicles from their transportation systems by introducing new political regulations
and restrictions. However, Turkey still lags behind in terms of political arrangements and other
economic incentives.

Figure 3. Commercial Vehicle stock, differentiated by vehicle type, in absolute numbers (Turkish Statistical Institute, 2018c)
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5.3. The Niche Developments

The pioneers in the development of electric vehicle technology in Turkey are universities and research
institutions. However, their projects encounter many difficulties in commercialization and there are
no more than a few successful student projects. Although the interest of the private sector is low,
EV investments are gradually increasing, especially in the last few years as a result of developments
in environmental awareness in European markets and EV investments by foreign automotive
manufacturers. Companies such as Temsa and Otosan, which produce domestic commercial and public
transportation vehicles, have started to add electric motor vehicles to their product range. One of the
most important recent developments in the field of EVs is the initiative to create a national automobile
brand. This new electric car brand was launched in 2020. The largest manufacturing and technology
companies in Turkey, Anadolu, BMC, Kiraga, Turkcell and Zorlu, came together to form a joint venture
to produce these cars. With the availability of all three types of electric vehicle technology in the
Turkish market, the adoption of the EVs is expected to change considerably. Moreover, many small
and medium-sized manufacturing and technology companies are currently engaged in the production
of small electric vehicles and the conversion of light vehicles to electric motors.

6. DISCUSSION

Understanding the interplay among the socio-technical elements across the three socio-technical
levels is key to develop policy proposals. To begin with, the developments in the landscape level can
be stabilizing and destabilizing and create pressures on the regime, as illustrated in Figure 4.

Turkey has a number of landscape factors encouraging a growing awareness of sustainability.
According to Expert 2, the main driving force is the legal limits on emissions that contribute to
improving energy efficiency in transport, thus contributing to sustainable development. In addition,
increasing environmental awareness influences both purchasing decisions and consumer preferences
in the market. Although it is a relatively less internalized concept with the newly comprehended
environmental awareness in Turkey, increased education and income levels, rising public awareness
and growing environmental campaigns, and environmental concerns have begun to shape consumer
movements. This encourages green purchasing and energy saving behavior. On the other hand,
economic considerations still have a stronger impact on energy and green purchasing behavior than
environmental concerns (Melikoglu, 2014). As market conditions and globalization create pressure
and driving forces for Turkish companies to improve their environmental performance, the business
practices in Turkey with regards to environmental concerns have also been changing. The international
companies pay more attention to the sustainability performance of the companies while selecting
their partners and request that the operations are carried out in a way that ensures sustainability and
reduces environmental impacts. This situation leads Turkish companies to develop and implement
strategies to manage the negative environmental effects and social externalities of operations. This
means that besides economic concerns, environmental and social issues are also brought to the agenda
of decision-makers.

Thresholds and tipping points are key factors in system-wide changes. The dynamics facilitating
the transition to EVs have to reach a threshold level to lead to regime changes. Therefore, the niche
and landscape dynamics should bring about an incremental change, if not a radical change, to create
tipping points for initiating system-wide transitions and new regime settings (Geels, 2012). The
existing regulations and policies in Turkey that facilitate the acceptance of EVs are insufficient to
ensure the wide-ranging adoption. A low-carbon mobility transition facilitating the diffusion of EVs
is not within the transport policies of government and local authorities. Independent initiatives by
local authorities to purchase electric buses are not sufficient for the adoption of EVs throughout
the country. Expert 1 notes that the concept of sustainable urban mobility plan is not included in
urban transport plans. The transition to EVs in urban areas seems to be difficult in the short and

10
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medium term, without a policy objective in local areas. The situation is not very different for national
government plans. National transport targets mainly aim at building transport infrastructure instead of
alow carbon transition. Turkey is already an attractive market for ICEVs-centered car manufacturers,
hence without government intervention it is not likely to achieve a transition to EVs. From the
consumer’s point of view, the biggest barrier to the adoption of EVs is high prices (Berkeley et al.,
2017). Therefore, reducing purchasing prices through tax reductions, subsidies, etc. can incentivize
EV purchases. Since almost all EVs are imported rather than locally manufactured, reducing customs
tax is quite key in reducing the acquisition price for EVs. According to Expert 3, the uncertainty of
the secondary market and uncertainties around battery life, and concerns about the availability of
spare parts and maintenance services detract consumers away from electric vehicles. Encouraging
maintenance and spare parts ecosystem through financial support packages such as credits, allocating
space in industrial areas, etc. can be an effective policy action by the local and national governments.
Since environmental awareness in consumption habits in Turkey comes after economic considerations
(Turkish Republic Ministry of Industry and Trade, 2018), it is not easy for EVs to compete with fossil
fuel vehicles under current EV regulations and incentives. The government can play an important role
by supporting EVs in national and local government vehicle purchases. For example, publicly owned
bus operators can purchase electric buses and cars for their fleets. On the other hand, a minimum
threshold for the number of EVs in the fleets of the logistics companies can be required, after a proper
analysis of costs and benefits of such a policy.

Major niche developments in the EV context of Turkey mainly include initiatives of research
institutes and manufacturing companies. Given Turkey’s experience in automotive manufacturing
and capacity of manufacturers, it can be expected to make an easy transition to EVs through the
necessary technological infrastructure for the production of technical knowledge accumulated in
this field. Expert 3 notes that the acquired rights of other automobile manufacturing companies will
work as a regime barrier for the production and adoption of these electric automobiles. Although the
investments in charging stations in Turkey are very low compared to Europe, they are increasing at
an accelerated rate. 11 companies in Turkey have invested in charging stations, while 18 companies
in Turkey continues its sales and marketing activities. The investments on charging stations made
by small-scale companies have started to attract the attention of big companies in recent years. An
example of this is Zorlu Energy’s purchase of Esarj at the beginning of 2018 and starting to invest in
the EA charging infrastructure (Kara, 2018). Fuel stations may be required to allocate space for EVs
and incorporate business models as well as design and layout principles for EV charging stations. This
is expected to lead to an increase in the number of charging stations in Turkey. All these initiatives
involving the EV infrastructure are expected to accelerate the transition to EVs. On the other hand,
because other companies that invest only in charging stations do not have a license to sell electricity
and can only sell the time spent at the station to users, it will be quite difficult to create a price
advantage against large corporations engaged in electricity generation and distribution. Shifting to
alternative energy sources for electricity production can be a long-run policy, given the difficulties of
such a transformation in developing countries. This will create a monopoly that will adversely affect
competition in the EV charging station market. Therefore, the competition and adoption of these
niche developments with the existing IMAs depends on the strength of the socio-technical regime.
However, it seems that the limited impact of these niche developments is not sufficient to create a
strong pressure on the regime elements.

7. CONCLUSION

This study presented the problems and issues related with the adoption of EVs in developing settings.
To better understand the dynamics of transition to EVs this paper used an MLP framework. Based
on this analysis, it can be concluded that a transition from the current socio-technical regime, which
is dominated by fossil-fueled vehicles in Turkey, to electric vehicles, neither the socio-technical
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Figure 4. Multi-level perspective for transitions to EVs in Turkey
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environment nor the niche developments are sufficient on their own to trigger a transformation.
Considered from this perspective, if effective policies are not implemented to make the socio-technical
environment more favorable for EVs, niche developments are not likely to result in a regime change
in the short and medium term in Turkey. This requires a multi-actor engagement and collaboration
across the public agencies, universities, and technology firms.

The theoretical contribution of this study is the employment of a framework involving both social
and technical aspects of EV diffusion in developing country settings. What makes developing countries
different and merit a distinct study is the lack of the integration across different socio-technical levels.
The implementation of policies and incentives supporting the transition to EVs is harder to achieve
in developing countries, because of the lack of integration across the socio-technical elements such
as technological infrastructure, maintenance networks, trained labor force, and market conditions.
For example, production, distribution and maintenance of electric batteries require a multi-actor
collaboration across car manufacturers, spare part producers, technology firms, and universities. In
addition to this theoretical contribution, this study presents many practical implications and insights
for other developing countries. The data related to the tax structure and rebates for incentivizing EVs,
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number of EVs and charging stations as well as the overview of EV transition is quite useful from a
practical point of view for a developing country looking for a case study.

When the socio-technical landscape of Turkey regarding the transition to EVs is considered,
sustainability awareness is found to be a major issue. However, the current public agenda is gradually
shifting towards a more favorable public opinion regarding sustainability issues. Although there are
many academic studies showing the link between the use of EVs and environmental benefits, the public
is not well aware of these studies. The public awareness on sustainability becoming a mainstream public
opinion is expected to lead the government to take more swift and effective actions for implementing
the policies incentivizing EVs. For the regime change necessary to achieve the transition to EVs,
the government has a decisive role. This study indicates that the role of the government is more
critical in developing countries. The lack of effective national and local government policies and tax
incentives has been a major barrier for the transition to EVs. Two main niche actors are technology
firms specializing in batteries and charging stations and research institutes. These firms need support
from utility agencies in terms of grid capacity and favorable electricity price structure to set up
charging stations across cities. Universities or research institutes, on the other hand, are critical in
developing know-how and setting up collaborative partnerships with other parties. Therefore, this
study underlines the critical importance of the multi-actor engagement with the government playing
a key role in developing countries.

Despite the limited scope of our analysis with Turkey, insights obtained from our analysis will be
useful to discuss general issues of transition to EVs in the context of other countries with similar levels
of EV adoption. One of the limitations of this study is the lack of adequate sample from developing
countries. Although Turkey is a good example as a developing country, other developing countries
differ from Turkey with respect to their characteristics, infrastructures and problems on usage of
electric vehicle. Turkey is not a homogenous country with respect to the socio-technical regime. Cities
widely differ in terms of their infrastructure, market opportunities and needs. While metropolitan
cities such as Istanbul, Ankara and Izmir present more opportunities in terms of EV adoption, middle
and small sized cities lack critical infrastructure to facilitate the EV adoption. Therefore, this study
pays more attention to those metropolitan cities. Another limitation of our study is the depth level of
the analysis due to the inadequate data required to examine current situations, identify changes and
predict future directions. Future studies can focus separately on each level of the framework of the
current study and provide an overview of how to improve the existing dynamics by collecting primary
data on consumer preferences of EVs. A new EV transition framework for developing countries can
be developed as more and more case studies are carried out in these countries. Future studies can
address those developing countries and cities.
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