‘ELECTRIC VEHICLES OUTLOOK - GLOBAL & TURKEY’ CONFERENCE FROM IICEC:

Dr. Fatih Birol, Executive Director of the International Energy Agency (IEA):
“THE SHARE OF ELECTRICVEHICLES INTOTALVEHICLE SALES NEARED 10% FROM 2% IN 2 TO 3 YEARS”

Electric vehicles pose greatimportance for energy and climate dynamics, thus is now one of the major
items on global and Turkey’s agenda. The topic was widely discussed during a high-level, timely
conference: ‘ElectricVehicles Outlook - Global & Turkey’ organized in Istanbul by Sabanci University
Istanbul International Centerfor Energy and Climate (IICEC). During the conference, the role of electric
vehicles and e-mobility in the future of energy and climate was elaborated, discussed and future
perspectives were outlined. In addition, IICEC’s “Turkey Electric Vehicles Outlook” report, a first-of-its-
kind study in Turkey, launch was also made during the conference.

Dr. Fatih Birol, the Executive Director of the International Energy Agency (IEA), said the following:
“There is a rapid developmentin the field of electric vehicles globally. In 2018-2019, two of every
hundred cars sold in the world were electric cars. Today, we can see that the rate has neared 10 percent
from the previous 2 percent. One of the most important items in the manufacturing of electricvehides
is battery. A growth of up to 10 times the current battery production capacity is expected by 2030”.

Giircan Karakas, CEO of TOGG, said the following: “The rules of the game are changing in the world,
across energy sector, automobile world and the technologies domain. As TOGG, we have a holistic
approach to this market, because we are here to perform more than just manufacturing a car. In the
first quarter of 2023, we are starting our mass production and market launch”.

Haydar Yenigiin, the Chairman of the Automotive Manufacturers Association (OSD), said the
following: “The Green Deal gives us a clear guidance and countries commit to it. As a matter of fact,
most of the members of OSD will switch to nearly all of their production to electric vehicles by 2030.
Because automotive industry in Turkey exports more than 85% of its production to Europe; first
passenger cars will go electric, and they will be followed by light commercial vehicles, and then trucks
and buses will jointo the electricclub”.

Bora Sekip Giiray, the Director of IICEC, highlighted that, according to the High Growth Scenario in the
Turkey Electric Vehicles Outlook report, electric vehicles reach a share of above one third in total annual
sales and the electricvehicle fleet reach 2 million by 2030. In this scenario, Turkey could achieve savings
of 2.5 billion USD on its oil bill.

Following the opening speeches, a high-level panel was held which was moderated by Mehmet Erdem
Yasar, Associate Director for Energy at EBRD Turkey. Speakers of the panel were Sinan Ak, CEO of Zorlu
Enerji; Ahmet Erdem, Country Chairman of Shell Turkey; Ozge Ozden, General Secretary of the
Association of Electricity Distribution System Operators (ELDER); Ozgiir Ozel, General Manager of SIRO;
and, Murat Pinar, Chairman of EUROGIA and of Esarj.



Speeches fromthe Keynote Speakers
“Electricvehicles develop rapidly”

Speaking at the opening session of the online conference, Dr. Fatih Birol, Executive Director of the
International Energy Agency (IEA), emphasized that Sabanci University Istanbul International Center for
Energy and Climate (IICEC) achieved a very important project in less than a year. Providing a critical
perspective during his speech about global energy and climate dynamics including, new energy
technologies, Fatih Birol emphasized that:

The main way to solve climate problem is to make the energy sector clean. Important steps are being
taken for this. The mostimportant step was finalized in Glasgow last month. All the countries made zero
emission commitmentsintheyearstocome. Anew energy systemis at the horizon. Anewenergysystem
is being established. Renewable energy, hydrogen, electric vehicles, digitalization, nuclear... Important
stepsare beingtakeninall these fields.

Dr. Birol also said:” There is a rapid development in the field of electric vehicles globally. In 2018-2019,
two of every hundred cars sold in the world were electric cars. Today, we can see that the rate has neared
10 percent fromthe previous 2 per cent. From my conversations with the US Secretary of Energy, the US
Secretary of Transportation, and all the big companies’ CEOs who were present there, it is seen that all
these transformations are to come gradually. A couple of weeks ago, | had ameeting with the CEOs of the
top 20 car manufacturersin the world, and 18 of them said electricvehicles would be their main field of
production by 2030.”

“The most important subject is the Battery Technology”

One of the mostimportantitemsin the manufacturing of electricvehiclesis battery, Dr. Birol emphasized.
A growth of up to 10 times the current production capacity is expected by 2030. There is a growth
particularly with lithium-ion batteries all overthe globe, from Europe to Asia, and America.

Critical elements are needed for manufacturing of batteries. Lithium is one of them. Others include
magnesium and cobalt, which can be found in many parts of the world. However, three-fourth of these
elements are concentrated in only a few countries. It is not possible to consider this fact independently
fromthe security of energy supply.Dependence on critical mineralsis aserious problem anditis notonly
where minerals are located but also where they are processed and refined that matters. Currently, 90%

of refining capacity isin one country, China. Many countries are negotiating with each otherto establish
a new system of security of critical energy supplyunder the leadership of the International Energy Agency.

Lookingat the past, one can see that no new energy technology could have been made possible without
the support of governments. Inthe energysector, especially in the infancy period, government support is
needed for new technology projects. The story of Tesla, a company that everybody regards with
admiration, started afterthe financial crisis in 2008-2009 by receiving huge supportfrom the relief fund.
Thisinitial support atthe amount of around halfa billion US dollars playedavery bigrolein Tesla’s success
today.



If countries fulfill their climate change commitments, lithium demand will grow 7 timesin 10 years. This
is a huge increase and prices will go up. Many countries have critical mineral reserves, but they have not
worked on it so far. Countries like Canada, the US, Europe, Australiaare tryingto issue new lawsto fully
exploitlithium or nickel minerals. If the second economicrelieflaw isissuedin the US, there will be a very
rapidincrease inthe demand for electricvehicles, which may create an upwards pressure on lithium and
other critical minerals. There may be some synchronization problems between new supply policies,
manufacturing policies and the demand. The demand many be a little higher than expected, which may
push up the prices. It is possible to see such a risk forthe moment”.

“The rules of the game are changing in the world”

Giircan Karakas, CEO of TOGG, said the following about the world’s perspective on electric vehicles and
what TOGG has been doing:

“The rules are changing particularly across the energy sector, automobile world and technology domain.
In terms of technology, some concerns and problems that relate to electric vehicles have been solved.
Costs are decreasing rapidly and the problem of range anxiety has beengreatly eliminated. Thanks to fast
charging, we can easily charge a battery by 80% in less than half an hour. Meanwhile, sales volume and
profitability of the sector continueto grow. Looking at 2035, there is aroom for profitability, growing with
data-based business models born alongside the new generation vehicles. If we do not start to develop
products today and do not get prepared to take our place there, it means we will be in trouble in terms
of profitability. The state has a big role to play in this regard. On a global scale, we think it is China that
woke up the first to follow this direction. In our country we also move fast with the support of our
Government and our vision of transition to electrification.

As TOGG, we have a holistic approach to the market, because we are here to provide more than just
manufacturingacar. Forthis, we need to design the vehicle both around a battery and as a smart vehide.
We do thisin the framework of new generation electrical and electronics architecture. In the future, itis
not the horse power butthe software power that will make a difference. The world of the future isaworld
with computers at the center. Thisis how the future is being shaped. We divided central computers into
four because we are racing against the clock. In the first quarter of 2023, we are starting our mass
production and market launch. In 2026-2027, we will have a fully designed and industrialized central
computer. At this point, it is also important to be environmentally sensitive. To comply with the
environmental requirements and promote our environmental awareness, we are establishing in Gemlik
the cleanest facility in our country, even in Europe, and most probably in the world, although | am not
sure about China. InJanuary, we will make our global launchin Las Vegas”.

“The Green Deal gives us clear guidance.”

Haydar Yenigiin, Chairman of the Automotive Manufacturers Association (OSD), pointed out that the
Green Deal provided clear guidance to the automotive sector, which went through a challengingtime due
to the pandemicconditions, adding thatinteresting developments would occurin the sector.

Highlighting that automotive sector generated more than 5% of Turkey’s GDP, Haydar Yenigiin said the
following:



“Thereis a capacity of around 2 million vehicles, and we expectittogoupto 2.5 millioninthe 1to 2 years
to come. 85% of our 2 million capacity is exported. We generateaforeign trade surplus of 6.8 billion USD.
To sustain this, R&D investments are indispensable. The R&D investments that the state has been
supporting for the last 10 years have been clearly welcomed by the sector. There are more than 4
thousand employeesin 157 R&D centers. Where do all these efforts place Turkey? In Europe, we rank 6%
in passenger car manufacturing, 2"¢ in commercial vehicle manufacturing, so we rank 4" in total
automotive manufacturingin Europe.

When we look at electric vehicles, there are two pictures that we can see. Today, clients impose
environmental protection as a priority requirement to us, manufacturers. In addition, they demand
connected vehicles, autonomous vehicles, and vehicles that can be pooled, so they demand electric
vehicles.

By 2030, all these demands must be met. Because the Green Deal gives us aclear guidance and countries
commit to it. As a matter of fact, most of the members of OSD will have switched nearly all of their
productionto electricvehiclesby 2030. Since automotive industry in Turkey exports more than 85% of its
production to Europe, this is indispensable for us. First, passenger cars will go electric, and they will be
followed by light commercial vehicles, and then trucks and buses will join to the electric club. For the
latter, things will need to be worked on a little more, they will have to wait for some more hydrogen to
enterthe system. Allinall, their carbon-neutrality target will be reached around 2040.

As the automotive sector, we will have realized this much earlier than the target date for Turkey. What
directly relatesto us is the charging stations. In this field, there is a technological development close to
the one in the automotive industry.

We need digital technologiesin this respect. In addition, you cannot control this circular economy without
blockchain. | mean, when youmanufacture a battery and ensurethatyou follow it up,then youcan ensure
that circulareconomy works correctly.

For all these developments to happen, legislation should be changed, we should have a transition plan,
there should be incentive mechanisms, and the taxation policy in Turkey should be restructured. All these
elements should be seriously managed by lawmakers”.

“Turkey can save up to 2.5 billion USD by 2030”

Bora Sekip Gliray, Director of IICEC presented the “Turkey ElectricVehicles Outlook” report prepared by
IICEC. Guray highlightedthat the reportincludesan analyticalapproach to today and tomorrow of electric
vehiclesandthat the studyis a first-of-a-kind in Turkey. Gliray continued as follows:

“As IICEC, we utilized a modelling infrastructure and scenario-based approach in which we illustrated
guantitatively the remarkable contributions of the growth of electricvehicles to Turkey’s energybalances
and environmental performance. According to the High Growth Scenario in the Turkey Electric Vehides
Outlook report, electric vehicles reach a share of above one third in total annual sales and the electric
vehicle fleet reach 2 million by 2030. By this, Turkey could achieve cumulative savings of 2.5 billion USD
on its oil bill upon oil’s substitution by clean electricity out to 2030. Such savings in oil consumption



secured by clean energy will decrease the risks related to price fluctuations of oil, of which Turkey is an
importer. This supports Turkey’s targets to strengthen security of energy supply. In this scenario, road
transportation emissions, which rank the second in Turkey’s emissions inventory, starts to peak before
2030. Thus, it contributesto a net-zero emission future and clean energy transition perspective.

Guray presented the 5 solid recommendations for Turkey to realize its high potential in e -mobility with
multiple energy related, environmental and other benefits:

1. Determining concrete, realistic, and achievable policy targets in line with the 2053 net-zero target and
clean energy transformation, and implementing guiding and supporting mechanisms;

¢ Implementingaroadmap that will ensure reachingatleast 2 million EVs and over 200,000 public
charging sockets by 2030,

e Reflecting energy imports and environmental performance related benefits of the EVs while
devising support mechanisms,

2. Ensuring the sustainability of this transformation through the development of green energy resources;

3. Developing a holistic e-Mobility ecosystem that focuses on the environment and technology, through
public, private, and academic cooperation and coordination to maximize societal benefits;

e Grasping technology-oriented opportunities for the competitive transformation of the
automotive industry,

e Planningand operating charging points and electricity distribution grids most efficiently,

e Disseminatinginnovativefinancing as well as next-generation, market- based, and user-oriented
business models,

4. Accelerating R&D and domesticproductionin technologies that offer high- value propositions such as
digitalization, smart systems, and energy storage;

5. Strengthening the individual and corporate entrepreneurship ecosystem and human resources
potential to help position Turkey as a regional and global actorin EVs and e-Mobility.”

THE PANEL

The Panel of distinguished business and sector leaders provided key messages regarding the growth
potential and opportunitiesin e-mobility in Turkey.

“As Shell, we aim to establish 250 thousand charging points by 2025, and 5 million by 2050”
Ahmet Erdem, Country Chairman of Shell Turkey:

“One of the mostimportant eventsin 2021 was undoubtedly the approval of the Paris Agreement by the
Turkish Parliament, which also drewthe roadmap of the greendeal text. The expectation for the nextyear
is to prepare the studies that will determine the roadmap for the net-zero carbon journey to 2053. As a
company that has been working on this issue since mid-1990s, we clearly support the net-zero carbon



target by 2050 in line with the Paris Agreement. While doing so, we have plans to decrease by half our
carbon emissions resulting from our own operations, the energy sources that we import and the use of
the energy that we offerto consumers by 2030 and make itzero by 2050. With regardsto new products,
we already started to work in the fields such as hydrogen and biofuels. Shell has plans to transform 6 of
its 15 bigrefineriesintoenergyparks. In this context, we willdecrease our refined product manufacturing
by 55 percent by 2025. One of the biggestinvestments of Shell is about renewable energy sources. There
are vehicle charging facilities that we install at our own stations. As Shell, we carry out many partnerships
and procurement operations. We aim to establish 250thousand charging points by 2025, and 5 million by
2050”.

“l think that investments will be accelerated when regulatory steps are completed”
Sinan Ak, CEO of Zorlu Enerji:

“Under the current circumstances, to travel with gasoline vehicles, you go to an oil station, buy gasoline
in 5 to 10 minutes, and you drive on. But when you drive an electric vehicle, you will be charging your
vehicle at home, at your workplace or shopping malls. If you want to electrify the automotive sector,
considerable infrastructure investments will be needed, especially in the premises owned by
municipalities. This seems to be the most challenging part of the process. As far as we can see,
municipalities are trying to take some steps but they are very far from where they should be. What is
importantatthis pointisthatthe regulatory framework has not been completed yet. It will be useful ifall
the stakeholders participate in this process. | think thatinvestments will be accelerated when regulatory
steps are completed. Range of electric cars is 500 kilometers, but considering the speed on the roads,
infrastructure needed for charging points should be accelerated. We believe the state should provide
some incentive mechanisms. The mostimportantthingis to incentivize establishment of infrastructurein
intercity roads, especially for the periods of intensive circulation”.

“Distribution companies will play an important role”
Ozge Ozden, General Secretary of the Association of Electricity Distribution System Operators (ELDER):

“When we look at the domestic trends, we can see TOGG has investments, companies like Zorlu Group
currently produce charging units. Therefore, we should be talking about a multidimensional impact area
at the national scale involving industry, technology, employment, and growth. The Economic Reforms
Action Plan dated 12 March 2021 includes the Government’s target about implementation of electric
vehicles charging infrastructure by the end of this year. There is a main goal merging all these trends:
equip every corner of Turkey with electric vehicle charging infrastructure. At this point, considering the
technological costs and the specific conditions of our country, there are some obstacles to realizing this
goal only based on the market dynamics. Due to the costs, investments seem to have a quite long
breakeven period. In addition, there are problems in terms of extension of the EV charging network. |
believe electricity distribution companies could play arole to overcome these obstacles”.



“By 2026, we aim to start to manufacture enhanced battery cellsin Turkey”
Ozgiir Ozel, General Manager of SiRO:

“As TOGG, we were in contact with the leading battery manufacturersinthe world. We had a detailedset
of criteriafor this matter. One of the criteriais energy density, and the others are cost and logistics. We
chose Farasisasit stood out as the best option due to manufacturingin Turkey in addition to other criteria
such as warranty conditions, durability and safety. Compared to its competitors, Farasis has atechnology
that provides an advantage of 15 to 25% interms of energy density. We have also started discussions for
a strategicpartnership. Ourgoal is to manufacture in Turkey and get to the core technology. As a priority,
we want to make our production facilities ready in the next year. We want to organize our productionin
a way to support TOGG's production plan. We aim to enhance our R&D, grow our teamrapidly, and start
to manufacture enhancedbattery cellsin Turkeyin 2026. Thisis not confined to TOGG. There is a window
of opportunity with electric vehicles, and there is a window of opportunity with batteries. In summary,
we believewe are doingthe right thing at the righttime. While doing all this, we have an investment plan
of 30 billion TL. We estimate this investment will contribute to our country’s GDP by 30 billion EUR and
decrease the currentaccountdeficit by 10 billion EUR by 2032”.

“We are actually working on a new lifestyle”
Murat Pinar, Chairman of EUROGIA and of Esarj:

“Referring to electric vehicles, we need to design the technology around the battery, but in general the
whole conceptshouldbe aroundthe people. Today, we are stilltalkingabout the cars for4in the American
story. When we look at the evolution, we shouldrevisit this. Does everyone reallywanta car for 4 people,
or will micro-mobility take the lead? You manufacture vehicles, you focus on people, because they will
spend part of their lives in those vehicles. But how about human focus? It is no more only about going
from point ‘@’ to point ‘b’. Vehicles have computers in them, you are connected to the internet, which
means you remain connected to life. In addition, vehicles are now connected to an active network. In
other words, they are like a moving generator and you will be able to use the power in your car when
there is a power cut. New requests arise as designs are developed. At the end of the day, we merge all
these requests. As a matter of fact, we are all workingon a new lifestyle. Of course, if we are to change
the lifestyle of the future, we should consult the future generationsabout it. Therefore, | believe we
should gettheiranswers about how things should be inthe future, and get prepared accordingly”.



