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Preface

With the industrial revolution, energy has become an indispensable need of humanity. Energy
is the need of everything in our lives, from the mobile phone we use today, to heating and
cooling, from transportation to electronic goods.

Energy started the transformation of humanity and every transformation needs more energy.
Now, this vital need is going through its own transformation with the “Climate Crisis”. Now,
there is a need not only for energy, but also for sustainable, safe and clean energy. This trans-
formation changes all the habits we know from the production of energy to its consumption.

Being aware of the transformation of energy, as MUSIAD, we wanted to create the future ro-
admap of energy with global and local stakeholders with the “International Energy Summit”.
We are aware of change and energy by explaining our MUSIAD Energy Strategy. We say that
we are ready to take responsibility.

Energy supply and security, clean energy production, domestic and national energy industry,
green-collar employment, critical minerals and energy efficiency will change our behavior, pro-
duction and investment plans, as well as our habits.

As Hannibal said, “We'll either find a way or make a way.”

The world of the future will rise in the hands of those who have a clean, safe and sustainable
energy policy who spend their energy on natural resources.

On this occasion, We would like to thank to our Minister of Energy and Natural Resources Mr.
Fatih Donmez for his participation in our program and his contribution to our country’s green
development move, to Mr. Mahmut Asmali, our esteemed President of MUSIAD, who provided
his full support and shared our Energy Strategy with the whole of Turkey, to OECD Permanent
Ambassador of Turkey Prof. Dr. Kerem Alkin, who encouraged and supported us in the reali-
zation of our program, and our esteemed guests from domestic and abroad who participated
in our program.

Altug KARATAS
President of MUSIAD Energy and Environment Sector Board
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MUSIAD ENERGY STRATEGY

MUSIAD; sees energy above daily policies and supports environmentally friendly energy po-
licies that ensure a sustainable, competitive and reliable energy supply in line with the goals
of growing Turkey.

There is an energy crisis in the world and a transformation has begun. There will be winners
and losers but there are also opportunities. Turkey should be affected by this situation the
least and should both ensure its growth and be on the side of the winners by completing its
transformation.

Turkey has doubled its primary energy supply and tripled its electricity installed power in
20 years. By increasing the share of renewable resources, it focused on production from
domestic and national resources.

We think that the transformation in energy will proceed on 3 basic principles.

1- Domestic, efficient and technology-oriented energy production and consumption,
2 - Building Turkey’s energy industry,
3 - Independent, reliable generation road Turkey’s perspective in energy,

In this context, we share the MUSIAD Energy Strategy with the public in its 32nd year of
foundation:

1. The most expensive energy is non-energy. For this reason, energy planning that is sustai-
nable, uninterrupted, innovative, environmentally friendly and most importantly suitable for
Turkey’s conditions should be the first condition.

2. The share of renewable energy in electricity production should be increased to 75% by
2050, and our share in the world’s renewable energy supply should be increased to 3%.

3. Energy efficiency is a domestic and national energy source. With the 10-20-40 model, a
national energy efficiency mobilization should be declared by providing 20 billion dollars of
financing for energy efficiency investments in the next 10 years, and setting a target of 40
billion dollars reduction in energy efficiency and imported energy.

4. While we support oil and natural gas exploration activities with all our strength, we propose
that natural gas and nuclear energy be given the status of green fuel within the scope of clima-
te change targets. In this context, the production of renewable and low-carbon gases should
be emphasized and the development of domestic technologies should be encouraged.
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5. In order to achieve our greenhouse gas emission targets and increase our independence
in energy, we demand that the share of nuclear energy in total electricity production should
be increased to 20% in 20 years.

6. An energy industry strategy should be established to support our domestic and national
energy policy. Turkey should be the number one supplier of the EU, which sets a clean ener-
gy target in renewable energy equipment production. It desires to take part in this move with
the members of MUSIAD. In this context, MUSIAD is proud to share with the public that it has
decided to invest in photovoltaic panel production with its members.

7. Turkey should initiate the national hydrogen move that will export 5 billion dollars/year in
20 years and invite foreign capital to invest in Turkey.

8. Turkey which is at the center of three continents should increase the oil and gas lines pas-
sing through its territory. Not only it should guarantee the increasing demand in energy but
also strengthen its position as a stable energy supplier with the slogan of Turkey, the energy
belt route of the world.

9. Energy may turn into an income item, not an expensebfor Turkey. Young, qualified emp-
loyment force is required for this transformation. With the preparation to be made, Turkey
can provide 200,000 new jobs in 10 years for energy transformation.

10. With the transformation of the existing building stock and the mobilization of financed
domestic production insulation, energy savings of 7 billion dollars per year can be achieved in
10 years. With this policy, it can provide energy savings, domestic production, economic revival
and employment. This is also an important factor in reducing foreign dependence on energy.

11. Together with our domestic car TOGG, studies should be carried out to provide the ne-
cessary energy for electric vehicles from distributed energy and renewable energy. In this
context, incentives and supports for storage technologies should be increased.

12. The bureaucracy of individual renewable energy investments should be reset.

13. Sustainable supply and security of critical minerals, which are the most important needs
for energy transformation, should be ensured.

14. Emphasis should be given on the development of domestic energy technologies with the
cooperation of the public, university and industry.
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Mahmut ASMALI
President of MUSIAD

Global warming and climate change are among the most important challenges in
human history. Even the most remote corners of the world are faced with natural
disasters, health problems, economic and social problems triggered by the climate
crisis. The sector that will make the most important contribution to the solution of
this problem is undoubtedly the energy sector...

MUSIAD, which set out with the dream of an economically active and respected Tur-
key in the world, with the cooperation of the Energy and Environment Sector Board, it
aims to reduce the use of traditional energy sources, to expand renewable and clean
energy sources, and thus to increase energy efficiency.

At the MUSIAD Visionary'21 Summit, we invited the business world to an all-out stru-
ggle with the climate crisis, especially with the motto of “Be aware of the Climate”.
We believe that the 10-item Climate Manifesto we published will create a different
awareness on issues such as sustainable renewable energy, green fuel projection, cir-
cular economy, digitalization of energy, and zero energy production.

We work in cooperation and great synergy with our Ministry of Energy and Natural
Resources, our non-governmental organizations that develop different projects in
this field and our energy-oriented companies.

Turkey is on the way to become an important energy center with its unique
geopolitical position in the world and the new energy policies implemented.

There are the world’s richest oil and natural gas rich countries around us. Turkey, whi-
chis a natural bridge in transporting these resources to Europe, is transitioning from
being a transit country to being an important regional energy center.

As MUSIAD, which has reached 83 contact points in Turkey and a total of 164 contact
points in 81 countries abroad, we believe that the energy transformation aimed by
Turkey will be realized with 3 basic principles:

1 - Domestic, efficient and technology-oriented energy production and
consumption,

2 - Building Turkey’s energy industry,

3 - Independent, reliable generation road Turkey perspective in energy.
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In 2022, when we celebrate our 32nd anniversary, | am very proud to share with the
public the 11-point Energy Strategy of MUSIAD.

We can summarize this roadmap as follows:

1 - The share of renewable energy in electricity production should be increased to
75 percent by 2050, and our share in the world renewable energy supply should be
increased to 3 percent. The bureaucracy of individual renewable energy investments
should be reset.

2 - Energy efficiency is a domestic and national energy source. With the 10-20-40 mo-
del, a national energy efficiency mobilization should be declared by providing 20 billion
dollars of financing for energy efficiency investments in the next 10 years, and setting a
target of 40 billion dollars reduction in energy efficiency and imported energy.

3 - While we support oil and natural gas exploration activities with all our strength,
we propose to take natural gas and nuclear energy into green fuel status within the
scope of climate change targets. In this context, the production of renewable and
low-carbon gases should be emphasized and the development of domestic techno-
logies should be encouraged.

4 - In order to achieve our greenhouse gas emission targets and increase our inde-
pendence in energy, we demand that the share of nuclear energy in total electricity
generation should be increased to 20 percent in 20 years.

5 - We demand the creation of an energy industry strategy that will support our do-
mestic and national energy policy. We hope to focus on the development of domes-
tic energy technologies with the cooperation of the public, university and industry.
Turkey can be the number one supplier of the EU, which sets a clean energy target in
renewable energy equipment production. MUSIAD aspires to take part in this move
with its members. In this context, | would like to proudly state that an investment
decision has been made in the production of photovoltaic panels with the members
of MUSIAD.

6 - We demand the creation of an environment suitable for investment in Turkey
for domestic and foreign capital by starting the national hydrogen move, which can
export 5 billion dollars/year in 20 years.
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7 - We expect the continuation of the will to both guarantee the increasing demand
in energy and strengthen its position as a stable energy supplier by increasing the oil
and gas lines passing through the lands of Turkey, which is located in the center of
three continents, with the slogan of The World’s Energy Belt Road Turkey.

8 - Energy can turn into an income item, not an expense for Turkey. Young, qualified
employment force is required for this transformation. With the work to be done, Tur-
key should initiate the energy employment move that will provide 200 thousand new
employments for the energy transformation in 10 years.

9 - We demand the creation of a legislative infrastructure that will reach 7 billion
dollars of energy savings per year in 10 years with the transformation of the existing
building stock and the mobilization of financed domestic production insulation. With
this policy, energy savings, domestic production, economic revival and employment
will be achieved. This is also an important factor in reducing foreign dependence on
energy.

10 - Together with our domestic car TOGG, studies should be carried out to provide
the necessary energy for electric vehicles from distributed energy and renewable
energy. In this context, increasing incentives and supports for storage technologies is
important for this transformation.

11 - Sustainable supply and security of critical minerals, which are the most important
need for energy transformation, is one of our main items for transformation.

Our government, which reads the changes and developments in the world very well,
is making a great mental and structural transformation in every field under the lea-
dership of our President Recep Tayyip Erdogan.

Undoubtedly, one of the most important of these reforms took place in the fields of
energy and energy geopolitics. It was aimed to make our country self-sufficient in
energy with domestic and national resources and to reduce foreign dependency as
much as possible.

In line with this goal, a lot of work was spent on the inclusion of nuclear energy in our
resources in order to use domestic and renewable energy resources more efficiently
and to increase energy diversity.



International Energy Summit Report

For example, with the Karapinar SPP, the share of solar energy in electricity produc-
tion in Turkey will increase to 20 percent and it will contribute to the green develop-
ment revolution by reducing carbon emissions.

As the first step of Turkey’s new energy geopolitics, in the context of measures to
reduce foreign dependency in energy, priority was given to increasing the share of
domestic energy by using domestic coal resources more efficiently.

In addition to the public efforts of our state in this area, Turkey’s coal production has
increased significantly thanks to the incentives it provides to the private sector. While
this increase made a significant contribution to the number of thermal power plants
and electricity production, the negative effects of thermal power plants on the envi-
ronment were minimized thanks to the environmental measures taken.

12
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The government has made great incentives and efforts to use renewable energy re-
sources, which are the second pillar of the measures to reduce foreign dependency
in energy, in a way that will contribute to the country’s economy. Today, Turkey ranks
5th in Europe and 12th in the world in renewable energy based installed power.

In the field of renewable energy, it is noteworthy tha
in the last 20 years the installed power has increased 4.5 times,
and althoug it is the driest season in recent years in our country,
36 percent of the electricity produced in
2021 is from renewable sources.

VAT and customs duty exemption for solar and wind energy investments also crea-
ted a multiplier effect. In addition to these incentives, 30 percent tax reduction for
investments to be made in the field of solar and wind energy and insurance premium
employer support for 6 years were also provided.

The nuclear power plant, which will carry our country to the next level in energy, is
being built in Mersin Akkuyu. | would like to underline that this power plant is a stra-
tegic energy policy move that will contribute to Turkey’s breakthrough not only in
electricity production and energy supply security but also in many fields of science
such as medicine, physics and chemistry.

As MUSIAD, within the scope of our energy strategy, we will focus on providing route
and resource diversification in the supply of oil and natural gas, taking into account
the increasing demand and foreign dependency.

While contributing to regional and global energy security, we will develop strategies
to become a regional trade center in energy.

As we move forward in this field with our stakeholders, We will consider social and
environmental impacts at every stage of the energy chain. We will focus on increa-
sing the share of domestic and renewable energy in electricity generation.

Hoping that our 11-item energy strategy will raise awareness both in Turkey’s fight
against the climate crisis and in ensuring clean energy transformation...

13
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Fatih DONMEZ

T.R. Minister of Energy and Natural Resources

While determining the agenda topics of the panels, you can usually see the issues
that marked that period in the theme of the meeting. The theme of MUSIAD’s Inter-
national Energy Summit was also

very appropriate. The future of Energy... Unfortunately, the future of energy actually
contains some contradictions, especially in this period. On the one hand, there are
zero promises that came with the Paris Climate Agreement, on the other hand, the
increased use of fossil fuels recently. Also, decommissioned nuclear power plants,
efforts to include nuclear in the scope of green energy, the trend towards electric
and autonomous vehicles, increasing oil demand are some of the other issues. We
have millions of internal combustion vehicles in traffic right now. In short, in the
future of energy, we come across two opposite futures. There are goals on one side
and facts on the other. Time will tell how energy policies will balance these two.

When we look at the upcoming period, we can say that three main trends will shape
the medium-term period. The first of these is the upward trend in commodities.
Although there is a global recession with different events this year, according to
some experts, financial crises, not recessions, can cut the energy deficit. Therefore,
we can foresee a new era of high-priced commodities. There is a simple reason for
this, demand is faster and more lively. The demands that accumulated during the
pandemic period started to come true quickly after the pandemic. There is only one
solution to this, more investment.

Turkey has had an active investment environment for a long time. From electri-
city generation, transmission and distribution to oil and natural gas exploration and
production on land and at sea, from mining to nuclear energy, we have recently un-
dertaken serious infrastructure and superstructure investments, both privately and
publicly. Now it is time to reap the fruits of these. As of today, our installed power in
electricity has exceeded 100 thousand MW. The number of countries with installed
power over 100 thousand MW is 14. Today, we have a country that continues its
own energy transformation with the steps it has taken in renewable energy, energy
efficiency, energy technologies and nuclear energy. As we ensure our self-sufficien-
cy in energy, | believe that Turkey will approach its goal of being a center in both
production, distribution and markets in a more concrete way.
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Today, there is a Turkey that continues its own energy transformation with
the steps it has taken in renewable energy, energy efficiency,
energy technologies and nuclear energy.

As we ensure our self-sufficiency in energy, Turkey will approach its goal of being a
center in production, distribution and markets in a more concrete way.

The second trend is the balance of struggling with climate change and energy security.
Because nowadays, it is not possible to discuss energy security independently of the
environment or the climate. As a matter of fact, the Energy and Environment Sector
Board in MUSIAD is working in this direction. We have similar assessments among us.
While meeting the needs, we must not harm the people first and then the environment
or if it is unavoidable, we have to keep it at a minimum level.

Developed countries, which promised net zero to the world at COP26, are reevaluating
their gas-oil investments today. Of course, in this sense, the goals of the West are not
binding. This is actually a statement of intent. In this direction, countries share what
they have done and will do with the world public and their own citizens. They are ma-
king a commitment: By 2050, the carbon we keep will be equal with our carbon emis-
sions. As a matter of fact, our President has set such a target for 2053. These targets
can include anything from not getting internal combustion cars into city centres, to
zero coal targets. If the targets are not followed, there is no sanction or responsibility
because everyone is aware of the energy security problem in the background.

The International Energy Agency spent a lot of time under three headings, the first
one is energy security, the second is prices, because supply is limited and demand is
still increasing, so there is a rise and volatility in petroleum products, natural gas and
subsequent coal prices. Thirdly, energy efficiency was equally important. Now we have
to decide; Will we move forward by closing or will we move forward by building? There
may be a shutdown method for climate change but there may also be earlier exits. You
can close the coal plants, there is a nuclear issue on the agenda but on the other hand,
you have to maintain energy security, so you cannot say to your citizens that we are
fighting against climate change or we have closed our coal plants and our wind power
generation areas are limited so you will have to wait in the dark for an hour and two.
For example, it is evening, there is no sun. You cannot say that Our power plants do not
work so we will turn off the electricity when we need it. Also, you can never say that we
will stop the wheels in industry.
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So, If we are going to close some facilities, when are we going to close it? If we are
going to build, instead of these, we will establish a cleaner and safer power plant by
using which technology and which resource. They need to be well planned and these
plans are not for 5 years or 10 years. In our sector, 5-10 year plans are not long-term or
medium-term. They are seen as shorter-term. Today, you cannot build a medium-sized
facility and realize it before 5 years. If you do not sign those critical decisions today, you
may leave the country in the dark tomorrow. Finally, there are geopolitical trends, the
effects of which we have felt in the last period.

Our nearby geography has a suitable structure for producing a continuous crisis.
However, with the recent Russia-Ukraine war, geopolitics has turned even harder.
There is only one antidote to geopolitics. Using your own resources to the maxi-
mum with your own people and technology. Then, you will reduce your external
dependency. The duty of a state is to utilize its underground and surface resources
to the fullest. Today, countries that use their own resources more are in a more
advantageous position compared to other countries. The US is shipping liquefied
natural gas (LNG) to Europe with its own gas resources. Israel is taking steps to take
part in Europe’s energy geopolitics. This includes the national energy and mining
policy that Turkey has initiated especially recently.

In electricity generation today; We use domestic resources up to 65%.
In renewable resources, this rate is around 50%.
54% of our installed power consists of renewable resources.

Apart from electricity, we also have important studies related to the maximum use of
underground resources, especially the discovery of new hydrocarbon fields. With the
introduction of Black Sea gas, we will have a significant increase in domestic resources.
Unfortunately, we are currently a country that is 99% dependent on foreign gas. We are
one of the four largest countries in the natural gas market in Europe. Last year, we used
approximately 59-60 billion cubic meters of gas. Today, natural gas is now available in
650 districts in all of our 81 provinces. With the introduction of Black Sea gas, there will
be a significant increase in Turkey’s use of domestic resources. Our work on land and
sea in Filyos continues rapidly. Our fourth drilling ship has arrived at Tasucu Port. There
will be a maintenance period of 2 months here. Then, it will start its first drilling at the
location we will determine. It is the seventh generation and it is a ship that we will use
for the first time. We hope to receive good news with our new ship.
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Regarding mines, we reached the highest production and
export figures in the history of the republic. We will continue
to take steps to ensure Turkey’s energy independence.

We still have work to do within the framework of our 2053 net zero carbon promises.
There is still a lot of work to be done, especially in terms of further development
of energy technologies. Here, we need our entrepreneurs, our industrialists and our
engineers. It is one of the issues highlighted in the Strategy Document of the Energy
and Environment Sector Board. Critical elements and critical minerals are an impor-
tant issue. If you cannot stop the price of these critical minerals, technological costs
will start rising again. Especially in the last 10 years, there have been price reductions
of 5% to 10% every year in renewable technologies, while after the pandemic, those
prices stopped falling, even there is a tendency to increase, we have to find a solution
to this. While we used to talk about oil speculations, now we are talking about impor-
tant metals such as nickel, and lithium has doubled and tripled its price in dollar terms.

This information shows us that in the future of energy, there is not only resource
constraints, but now we have to talk about critical elements and critical minerals.
Whether you have as many resources as you want, if you do not have the raw mate-
rials and minarets used in the material that will transform that resource into energy, it
is meaningless. A few key points came to the fore from the latest International Energy
Agency report. Solar panels seem to be one of the elements of another trade war. As
a result of the US sanctions on Chinese origin products, there was a slowdown in the
supply of solar panels in the USA, which South East Asian countries could not meet. It
has been tried to create alternative supply chains to China. We will see this in lithium
and other metals. Could it be a new production point or a new production center at
the point of solar panels? Turkey has covered a good distance with the investments it
has made in this field in the last 5 years. Turkey is the fourth in the world and the first
in Europe in solar panel production with an annual production of 7,960 megawatts.
In a few years, we will be among the top three in the world, and then the first. China
isin the first place, Vietnam is in the third place and South Korea is the fourth. We are
a sector that was first planted in Turkey 8 years ago, and today it rises not only with
resource production but also with technology production.

18
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If you do not have independence in technology that will convert natural resources into
energy, you are actually faced with another constraint and another problem. Therefore,
we take the issue of indigenization under two headings. The first one is domestic
resource and second is to have the technology to turn this into a secondary product.
Why is there an increase in the demand for oil and gas, which is expected to decrease
while the share of renewable increases in the energy equation? 8 billion people live
on earth and there are still 750 million people who do not have access to electricity.
Demand for electricity will increase if they reach electricity, most of which are in Af-
rica and Asia. And if electric cars come on top of that, the demand for electricity will
increase even more.

Although the prices of fossil commodities are at record highs and consumers are
complaining so much, the accelerating demand for fossil fuels should be thou-
ght-provoking for all of us. Although there is a relative decline due to the global
slowdown this year, major international banks predict that fossil fuel demand will
increase by 8-10% in the next 10 years.

Leaving the pre-pandemic period aside for many years, oil production and consumpti-
on in the world has been around 99 to 100 million barrels. In order to maintain this level
of production, the oil industry must invest 600 billion dollars every year. If there will be
a 10% increase in demand, this means 110 million barrels in the next 8-10 years. Even if
we find the reserves, there is no problem but it means an increase of at least 10% in the
investment amount and this sector is not a sector that we can say | discovered today,
let’'s produce tomorrow and I'm ready. There, too, you need a minimum of 5-6 years
to prepare an oil and gas field for production, but can they be overcome? How we will
do it: we will use our resources more efficiently. We will produce a lot of work with less
energy, in the case of efficiency and renewable, we look at the investments you will
make, the more investments are made, the more benefits and contributions are made.
In a study conducted in the European Union, we also see that consumers still choose
the cheapest product, not the most efficient because it shows a general behavior as
there is less cash out of their pocket when buying. Of course, this determination may
not be true for everyone. There is such a consumer tendency. Changing these consu-
mer behaviors will be one of the most important challenges. While we could not con-
vince industrialists to produce their own electricity until last year, there is now a serious
increase in demand for solar energy due to global energy prices. Again, we anticipate
that an average of 3000 MW of installed power will be added to the grid, especially
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on the unlicensed side. This trend that our industrialists have now made towards this
solar panel to produce their own electricity, the efforts and moves were actually very
smart and | think they have fixed some of the energy costs for at least 15-20 years. Be-
cause | know that the predictability of prices rather than high or low prices motivates
the industrialists more and relaxes them. In that respect, don’t just look at the issue as
producing their own electricity. It can be in the solar power plant or wind as long as it
Works. You have made your costs predictable and you have fixed it. Now, we have to
do the same with efficiency. This year, we see a great interest in efficiency projects due
to the increasing prices.

We see that applications are made especially to the energy efficiency department of
our Ministry for these efficiency increasing projects. | can also say that almost all of this
budget has been distributed. However, these investments could have been made in
the past years but unfortunately, we are a little late in these matters. Especially in the
checkup of our industrialists, that is, in reviewing their businesses frequently. In parti-
cular, it is necessary to look at whether it uses the energy used efficiently or effectively.
Of course, please get this done to the third person. In other words, we may have staff
and experts who understand this business within the institution. If possible, you have
the opportunity to certify energy consumption from these companies, such as energy
efficiency consultancy firms that provide independent services in this regard. On the
other hand, increases in commodity prices also increase the interest in productivity. We
observe this as well.

Efficiency of fixed capital investment with fastest return.
When we look today, we can easily say that the investments
made in 5-6 years have returned.

Maybe there are some of us who have tried this job.

In which field you will invest, it will return in 5-6 years so it probably
depends on the sector you are in but when they see 8-10 years,
everyone intends to say that this investment can be made.

A 5-year investment should be one of the priority jobs to be done. We want to
popularize energy efficiency especially in households. For this, of course, we have
works such as raising awareness first. From time to time, we convey these to our
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people with public service ads, but at the end of the day, when it comes to the
design and supply of this work, we could not reach the speed we wanted in the
transformation especially in this insulation work since some money would be spent
up front especially for families with middle and low income budgets. | can roughly
say today that probably half of our housing stock is uninsulated. For this reason,
we continue our negotiations with the Ministry of Treasury and Finance to be able
to provide loans to households under favorable terms and with the Ministry of En-
vironment, Urbanization and Climate Change regarding the situation and planning
in housing stocks. As soon as these works are completed, we will share them with
the public. As part of our national energy efficiency action plan, we invested $1.33
billion in 2021 and saved $372 million in return. This is of course savings in one year.
This year, approximately 1.06 million toe-equivalent petroleum has exceeded the 1
million-toe limit for the first time with primary energy savings. 2021 was recorded
as the year in which the highest investment and highest savings were achieved in
energy efficiency. Again, last year, we prevented 15 million tons of carbon dioxide
emissions with energy efficiency practicesWhen we look at the last 5 years, we
have made an investment of 6.45 billion dollars in total with energy efficiency. The
public and private investment we make together. In return, we saved 1.56 billion
dollars. Thanks to these savings, oil consumption has also decreased, which is equ-
ivalent to 850 thousand tons. We also prevented the import of petroleum, crude oil
and 5.4 billion cubic meters of natural gas. Again, as new business areas are cre-
ated, we have created 12000 new employments both on the production side and
on the side of those who implement these jobs. Due to the increase in productivity,
it is generally perceived as to work with fewer people in the public and industrial
facilities but in total, productivity-enhancing projects in the labor market reduce
employment on one side, but we also bring new investment opportunities and new
employment opportunities in another field. We have provided employment oppor-
tunities to 12000 people. We have also added a gross added value of $3.91 billion
to our economy. Perhaps more importantly, we have prevented the release of 43
million tons of carbon dioxide into the environment in the last 5 years.

There is only one issue in the world and also for us is commodity prices which will be
on the agenda this year. We live in an environment where there is not enough supply
and demand is very high. The side of these crises turned into opportunities is that they
started a new energy period. After the 2008 crisis, the United States quickly brought oil
and gas production to a very important point. They had developed shale oil and shale
gas production techniques before, but they were not very common. Today, they produ-
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ce almost a significant amount using this technigue. While it had a production that was
not sufficient for itself before, today it has reached a point where it can export to the
world. We have also taken very important steps in terms of efficiency and the market.

The development of electric cars has accelerated. Next year,
with the centennial of our republic, we will be able to see our own
domestic electric car on our roads.

In addition, unlicensed electricity generation has become widespread, especially
with rooftop solar applications. As of today, we have solar applications exceeding
8000 MW, and we are talking about facilities, which we call almost 7000 MW of
which are unlicensed, that is, used to produce their own electricity.

There is an issue that has come to us from our citizens about the electric stoves
used in the kitchen, which has attracted our attention, especially in the newly cons-
tructed buildings, where most of the stoves are currently working on electricity. It
should be known that electricity is a secondary product in this market and it has to
be produced by a second source, that is, by another source. We use natural gas to
produce that electricity, either we use coal or other renewable resources but you
never have the opportunity to compare primary sources to secondary sources in
terms of both efficiency and costs.

It is like that all over the world and It is the same in Turkey. My engineer friends will
understand better. If you are using a resource, using the first resource in your faci-
lity as much as possible helps you to use that resource more efficiently and effecti-
vely. Constructing cooking methods in new buildings especially in kitchens in a way
that is suitable for cooking with natural gas but not electricity, will allow us to use
our resources more efficiently. We want to return to natural gas from our citizens,
but we receive many requests that our installation is not suitable for this. Therefore,
while you are projecting your new constructions, if there is natural gas, you should
design the heating system accordingly in your city, in our neighborhood and in our
Street. We want our construction companies, contractors and project companies
to construct the installation line that will carry natural gas to the flats and | would
like to announce this to the construction sector in particular. If we can’t make any
progress here, we can make an arrangement about it.
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Prof. Dr. Kerem ALKIN
T.R. OECD Permanent Representative

The Future is in “Sustainable Energy Economy”

It constitutes one of the most important conditions for realizing the Sustainable De-
velopment Goals (SDGs) of the United Nations (UN) gathered under 17 main headin-
gs. It is also that; What a sincere struggle the world’s leading economies have put up
to protect and improve the earth, the global ecological system, the climate and the
environment. Because, in the name of “sustainability”, one of the most indispensable
global trends of the 21st century, a dark future awaits us. Because, if comprehensive
policies, strategies and practices for climate and environmental security, to protect all
the riches of the global ecological system, and to efficiently use all the underground
and aboveground resources offered by the earth, cannot be established, a very “dark”
future again awaits us all.

It is also possible to express it as a concrete reality, in the sense of the risk of losing
the energy necessary for modern life, while we can use the word “darkness” as a me-
taphor. For this reason, it is among the priorities of the scientific world that the inputs
we use in the production of all goods and services to meet the needs of more than
8 billion world citizens are suitable for recycling, and technological progress towards
“zero waste” in the real sense. A technological leap in which the inputs used in all
strategic sectors, from food to textile, from construction materials to automotive,
from electronic products to energy, will be reintroduced to nature and completely
free from waste, will only bring us to a “sustainable future”.

In the universe that will make the world livabl
for future generations, it will protect the world as
a source of life. One of the most indispensable
pillars of a sustainable future is “sustainable energy economy”.

Sustainable energy economy, on the other hand, rests on 3 pillars: The first is “sus-
tainable energy production” based on future solar and wind technologies. Second-
ly, “fixed battery units, fixed battery battery systems” as an important technological
breakthrough and discovery of the near future. Third, any vehicle that runs entirely
on electricity. That is, “all-electric transport and logistics vehicles”. We are not just
talking about cars, land vehicles; as well as all-electric sea and air vehicles. A very
long and arduous R&D struggle awaits us for rockets and spacecraft.
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The Sustainable Power Generation means creating a power generation composi-
tion based on hydro, geothermal and nuclear by prioritizing “solar” and “wind”.
Sustainable energy production is also an important requirement for the “self-suffi-
ciency in energy” condition, which has gained even more priority for countries. The
fact that countries design their energy supply security in a way that will achieve the
“net-zero carbon” target while preserving the environment and ecological balance
stands out as the most fundamental challenge for the next 10 to 25 years. For this
reason, developing technology for solar and wind-based energy production, buil-
ding facilities and power plants based on new technologies, as well as developing
“storage” technologies, especially for electricity produced by renewable energy de-
rivatives, is just as important.

The Most Challenging Process is the “Next Generation” Battery Cell.

In this process, the most challenging process, the one that must be overcome, is
to produce a new generation “battery cell”. Because the new generation battery
cell represents an indispensable stage in terms of large-scale storage of electricity
produced with renewable energy possibilities. Bunun yani sira “strdurtlebilir enerji
ekonomisi” devriminin Gc¢cUncU ayagini olusturan tam elektrikli araclarin ve lojistik
araclarin gelistirilmesi icin vazgecilmez bir asamay! temsil ediyor.

Progress in next-generation battery cell technology will be
the most fundamental factor determining the pace of
transformatio in the “sustainable energy economy” revolution.

The key element of this process is the lithium-ion battery cell supply chain. The full
realization of a sustainable energy economy requires a battery unit with a capacity
of 300 terawatt-hours around the world.

By 2020, the world’s demand for lithium-ion battery capacity is 526-530 gi-
gawatt-hours. While China produces 558-560 gigawatts annually, Tesla alone is the
most important actor, reaching 100 gigawatts, bringing the USA to the second pla-
ce in the world ranking. South Korea and Japan share 35 gigawatts by almost half,
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while Europe barely reaches 70 gigabytes. Australia, in 10th place, can produce only
1 gigawatt-hour per year. Annual production barely approaches 0.9 terawatt-hours,
while even 1terawatt-hour of annual production means that 300 terawatt-hours of
capacity can only be reached in 300 years. However, the world has indispensable
priorities for the 2030-2040 period. Therefore, even for its annual production to
reach 10 terawatt-hours in 2030, it will have to wait until 2050-2060!

However, we need to act very quickly to slow down and stop climate change and
protect our planet. For this reason, it is equally important for the net-zero car-
bon target to transform all transportation and logistics vehicles running on “fossil
fuels” into fully electric transportation and logistics vehicles, vehicles. Because, if
the electrical energy need of residences and all commercial enterprises worldwide
represents 1 unit, the energy required for heating all the built units in the world
represents at least T more unit of energy. In addition, all global transportation and
logistics operations represent T more unit of energy.

For this reason that , it is necessary to reach renewable and sustainable energy
opportunities and technologies only in order to meet the world’s electrical energy
needs. At the same time, it will be necessary to provide all buildings in the world,
the air conditioning of all living units and all transportation and logistics operations
to renewable and sustainable energy opportunities and technologies against tem-
perature changes caused by the seasons.

“ The Sustainable energy economy” will also remove energy from being a critical
production cost item. Therefore, in the global competition, choices that neglect the
environment and the climate and move away from the target of “net-zero carbon”
in order to reach cheap energy will also lose their meaning. The world will focus on
competition based on clean energy instead of competition based on dirty energy.

Two “Black Swans” and Challenges to the Global Energy Equation

The definition of “black swan” in the field of economy is used for events that cause
irreversible changes on the world economy and global trade, together with the
sudden realization of a “risk” whose probability of occurrence is perceived as low. It
is also used for events that lead to the start of a brand new era for global economy
actors. The two “black swans” “Covid-19” global virus epidemic (pandemic) and the
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Russia-Ukraine War have triggered great debates and searches in the global energy
equation, depending on the main and aftershocks they caused. While the “green
energy transition” and the “zero-carbon target” are the top priorities of the global
energy agenda, the issue of “energy supply security” is at the top of the agenda
today.

Especially, with the tension between Russia and Ukraine, natural gas and oil ex-
perienced one of the fastest price increases in history. It once again reminded the
economies that import a large amount of oil and natural gas, how indispensable it
is to develop energy derivatives and technologies based on renewable energy, the
“green energy revolution”, both in electricity generation and in heating and cooling
of buildings. For this reason the world needs all kinds of opportunities that the
earth provides with its own natural conditions, all kinds of “energy transformation”
that will protect nature, prevent the world from warming, and slow down climate
change. Even, from wind to solar, from hydro to geothermal, from biomass to cur-
rent and wave action.

For this reason, both the UN and OECD, the International Energy Agency (IEA) and
the International Renewable Energy Agency (IRENA), the European Union (EU)
want to point out that. They do not want the concepts of “green energy transfor-
mation” and “green development revolution” to be overshadowed by the “energy
supply security” concerns prioritized by the Russia-Ukraine tensions and the uncer-
tainty caused by price fluctuations in the global fossil fuels market.

Because Afghanistan, the Balkans, the Caucasus many times, Iraqg, Syria, Libya, Le-
banon, the Middle East and the Gulf, North Africa, Sub-Saharan Africa, including the
last link of the Russian-Ukrainian tension, are constantly living. On the one hand, a
great humanitarian operation against human tragedies and the struggle to make
peace permanent was waged relentlessly. We should not forget that the increase
in the air temperature in the world’s land and oceans from 1.5 degrees to 3, even 5
degrees, or even 8 degrees, which will mean the disappearance of the world, with
the effect of carbon emissions and greenhouse gas, may trigger a severe ecological
breakdown that will endanger the existence of all humanity on earth.
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Effective Solutions from the International Energy Agency (IEA)

Dealing with the rising natural gas and oil prices due to
the Russia-Ukraine tension, which is uncertain under what
conditions and when it will end, is the common problem
of the whole world.

The IEA has quickly completed a study that will reduce the dependence of Europe,
which is the world’s largest natural gas consumer, on the single market for natural
gas, and even on natural gas itself. The 10 suggestions and measures that stand out
in the detailed study of the IEA show that new methods and new technologies that
will increase the efficiency of energy efficiency and energy derivatives in terms of
global energy balances will be prioritized without going back. As a result, February
24, 2022, the date when the Russia-Ukraine War started, will set a milestone not
only in terms of global transportation and logistics corridors, but also in terms of
global energy balances.

The IEA’s recommendations include putting more emphasis on renewable ener-
gy possibilities from energy efficiency; There are simple, comprehensive and per-
manent solutions ranging from heat pumps to energy resource diversification and
even to 10 billion cubic meters of natural gas savings by reducing only the heat
thermostat by 1 degree in homes and buildings. In addition to this, it has been su-
ggested that Europe keep the amount of gas storage to a minimum for a certain
period of time in order to break the high price resistance and panic in the market.
Another important topic in the 4th place in the measures section of the report is
the acceleration of new wind and solar energy projects. It should be noted that this
includes the geothermal energy potential of Turkey and Italy very strongly, partly
also owned by Spain.
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analysis of the I[EA for oil shows that the global oil demand, which contracted seve-
rely in 2020, the first year of the global pandemic, increased even more in the part
of 2022 until now, even exceeding the pre-pandemic period, reaching 99.7 million
barrels per day.

Therefore, in order to rein in and partially reduce the rising global oil prices, the IEA
has defined 10 measures and recommendations that will be implemented in the
short term and reduce daily consumption by 2.7 million barrels:

1. Reducing highway speeds by 10 km/h all over the world,

2. Encouraging working from home for 3 days for a while,

3. The ban on the use of cars in cities on Sundays,

4. Encouraging all kinds of micromobility and cycling in cities,

5. Making it difficult for private vehicles to enter city centers,

6. Encouraging the use of shared vehicles,

7. More effective planning for large trucks and distribution vehicles,
8. Encouraging high-speed train travel at night,

9. Companies reduce private jet flights,

10. More promotion of electric and hybrid vehicles.

It will be necessary to accelerate the renewable energy
production capacity increase with new facility investments.

The EU side brough the electricity produced from its Daily barrel oil savings are calculated for each of these 10 items. We will see toget-
her in time whether the leading 45 countries of the world will be able to produce a

global common attitude.

renewable energy generation capacity 100 terawatt-hours (twh)
in 2021, an increase of 15 percent compared to 2020.
The IEA wants to mobilize resources to increase production
by another 20 percent to 100 terawatt-hours by 2022.

For this reason, it is recommended to mobilize support for new renewable energy
installations and capacity increases without delay. In terms of another possibility, it
is stated that investments in solar panels in residences and workplaces, factories,
roofs can contribute another 15 terawatt hours to the annual electrical energy out-
put of the EU. This is thanks to a financial support that will cost 3 billion euros for
the EU and will provide grants for 20 percent of solar panel investments on the roof.
The comprehensive projects for energy efficiency and the inclusion of nuclear and
biofuels in the energy balance are among the recommendations of the report. The
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Fatih BIROL
The President of the International Energy Agency (IEA)

Today, our world is going through the first global energy crisis. Before that, we had
oil crises in the 70s, however this time the situation is quite different. The events
that developed after Russia’s invasion of Ukraine caused very serious price inc-
reases in both oil, natural gas and coal. The reason for this is that Russia was the
number one oil exporter in the world, the number one natural gas exporter and one
of the most important players in the coal markets until a few weeks ago. Now, if we
look at the volatility in current energy prices, high prices and the development of
geopolitical events around us, | think this crisis will not end in a short time.

We all need to think about getting used to living with
volatile and high energy prices for a certain period of time.

This period seems to be an extremely troublesome period for the economy all over
the world, especially in terms of inflationary pressures. If we look at the oil crises
in the 70s, the world faced both serious inflation and a recession in the economies.
Now, if we look at this period, inflationary pressures, contractions in the economies,
and even the risk of recession are extremely high, but the oil crises in the 70s did
not only cause recession and an increase in inflation. The measures taken against
the crisis in many countries caused serious innovations and leaps in the energy
world. | want to give you 2 examples.

The first is the amount of oil consumed in cars. In the 1970s, a car needed about 20
liters of gasoline to travel 100 km on average. However, this decreased to 10 liters
in a very short time instead of 20 liters as a result of the policies changed by the
countries right after the oil crisis. In the past, when there was a crisis, 20 liters were
required for 100 km until then, as a result of the measures taken, this decreased to
10 liters and there was a great leap forward in the cars we call fuel efficiency. The se-
cond is in another area, that is nuclear energy. Again, as a response to the oil crises,
many countries built nuclear power plants one after another in Asia, Europe and
North America. In fact, 40% of the nuclear power plants used in the world today are
nuclear power plants built after the oil crisis.

The reason why | say this may be that the global energy crisis we are going through

right now may not only be caused by inflationary pressures slowing down economic
growth, but also by countries responding to this crisis with different energy policies.
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Before looking long-term, | want to take a short-term look, because | think that
these summer months in oil markets and winter months in natural gas markets
can be quite difficult. Because, on the one hand, there are serious problems in oil
supply, which we all know. Oil demand typically rises during the summer months
when demand is normal, while people use cars and planes more, and if there is no
supply from producing countries and no nice surprises, dwindling supply and rising
demand could push current oil prices even higher.

When we look at natural gas, there may be serious problems in the natural gas mar-
ket as the natural gas demand will increase in the winter months, especially in the
northern hemisphere. In fact, it is necessary to consider that there may be supply
restrictions in some countries in Europe and Asia, unless there is a pleasant surprise
for natural gas and urgent measures are not taken.

By considering these situations, we, as the International Energy Agency, have taken
some measures. In the oil markets, we have supplied and are supplying oil from the
existing oil stocks to the markets, including to Turkey, two times in a row, and this has
largely prevented the prices from increasing further. We presented 2 very large supp-
ly waves to the markets. Despite this, nearly 90% of our oil stock supply is still in our
stocks, in the stocks of countries. If there are big problems in supply, we can put them
on the market. We also made a series of suggestions on the urgent measures that
countries can take on natural gas and oil. We call this a 10-point action plan. We have
presented the measures that can be taken to prevent a crisis that we may experience
in Europe and Asia, especially in this winter, for the information of the countries.

Let me tell you briefly what is included in these measures; The first is supply di-
versification in the short run. We think that especially LNG will play an important
role here. In addition, many countries will be able to help by increasing production
there, especially with the oil lines of Norway, Azerbaijan and Algeria. This is the first
group of measures.

The second group of measures is the acceleration of renewable energy, which means
the granting of licenses, the issuance of permits, the faster the bureaucratic steps
here and the faster growth of renewable energy. The third package of measures we
propose is related to energy efficiency, here | can give you two examples, one of whi-
chis to speed up the isolation of buildings urgently. We think that governments can
give incentives in this regard and that we can achieve a serious decrease in heating
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demand thanks to insulation. Another suggestion for efficiency is to increase the he-
ating rates in the buildings 1-2 degrees lower. This is also extremely important. Let me
give you an example of how important it is. If we reduce the heating by two degrees
from 21-22 degrees in Europe, we can save about 20 billion cubic meters of gas, which
is equal to the gas a north current one gives to Europe in the winter.

Fourth, there are some countries in Europe had decided to shut down their nuclear
power plants prematurely. We suggested that they review these decisions and, if
possible, postpone their decision to close. In addition, some countries, for example,
the Belgian government, considering this proposal, postponed the decision to close
for 10 years. These are important, in fact, measures that do not seem easy, but me-
asures that can be taken. If these measures are not taken, not only high prices but
also natural gas supply restrictions may come to the fore this winter. As in the 70s,
the current situation can cause serious changes in the energy policies of countries,
and let’s say it actually happens.

| think that the investments in technology for some types of energy are increasing
rapidly. In fact, we have a lots of data on this. One of them is renewable energy. We
see that a big record will be broken in renewable energy this year. There will be an
additional capacity increase of approximately 322 GigaWatts, the largest increase
ever. Secondly, we observe that there will be a serious improvement in energy effi-
ciency, especially in buildings and cars. Third, there is a comeback in nuclear energy,
| said 6-7 months ago that nuclear energy will make a comeback, and recent events
have actually accelerated it. Many countries in Europe, Canada, America, Japan,
Korea and India have accelerated their nuclear energy projects, which | think is an
extremely positive development.

| can say that the change in these energy policies, the cheaper prices of many clean
and domestic energy technologies, and the fact that these technologies can play
an important role in combating climate change. | can also say that national security
is because the concept of national security leaves its mark on energy policies. Be-
cause when these three come together, it’s a powerful combination of being low in
costs, being environmentally friendly, and contributing positively to national secu-
rity at the same time. In the coming years, | think that the fight against the energy
crisis will be the most important agenda item of all countries, as it is in our country.
However, | think we should not forget the climate crisis, which is also an important
crisis along with the energy crisis.
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Francesco LA CAMERA
The President of the International Renewable Energy Agency (IRENA)

IRENA has recently released its annual flagship report, World Energy Transitions
Overview WETO 2022.

WETO outlines priority actions to reach the 2030 milestone and drive the energy
transition towards the 1.50C climate target.

As IRENA, we believe that an energy transition based on renewable sources is the
most realistic way to achieve greater energy security, national resilience and a more
inclusive, equitable and climate-resilient global economy.

Renewable resources are available in all countries and
are currently is the cheapest energy option in most regions and
is the only way to ensure real-world energy security.
However the energy transformation is still far from being
on the right track.

Any activity devoid of radical and immediate action will reduce and even eliminate
the 1.50C target and even the chances of staying on the 20C path.

Although the technologies we need are available; What is needed now is predictive
elections, holistic policy frameworks, smart investments and, above all, an extraor-
dinary level of political will and international cooperation.

As IRENA, we see electrification and energy efficiency as the main drivers of de-
carbonisation provided by renewable energy, green hydrogen and sustainable bi-
omass.

We also see grid upgrade, modernization and expansion as a high priority over the
next decade.

However, despite the many positive developments we have witnessed in recent

years, the rate of renewable dispersal needs to triple if we are to have the slightest
chance of meeting the climate target.
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Renewable energy sources, including wind and solar energy, must grow faster than
energy demand.

We are on the threshold of an era where renewable energy, green hydrogen and
bioenergy will dominate.

Decarbonization of end-uses is the next step in the energy transition, with many
solutions, especially by green hydrogen.

As an increasing number of countries and industries compete over the widespread
use of hydrogen, hydrogen is today a central focus of decarbonisation strategies
for sectors that are difficult to reduce carbon.

Green hydrogen will move from niche to mainstream by 2030.
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We must also ensure that the transition to this new energy system is fair and susta-
inable. Our analysis significantly measures the distribution of energy transformati-
on benefits from forward-thinking policies shows how much it can improve. Overall,
more countries will benefit more from business as usual during the energy transition.
Of course, the imperative of a fair transformation remains.

In our pursuit of a more inclusive and equitable world,
we must carefully manage this systemic change to minimize risks.

Today, governments face the challenge of striving for energy security, resilience
and affordable energy for allWe call on governments to take immediate action
to make their strategy an important reality for the world. And with its global ca-
pacity, IRENA is ready to collaborate and support to help pave the way for a fully
renewable future.
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Omer Cihad VARDAN
4th Term Chairman of MUSIAD / Chairman of DOSIDER Board of Directors

Who is DOSIDER and who does it represent?

Our association DOSIDER (Natural Gas Equipment Manufacturers and Businessmen
Association) is a sectoral association established in 1993, where companies that
manufacture or import natural gas-burning appliances in our country come toget-
her. It represents 95% of the heating sector. It provides service with thousands of
dealers and service organizations throughout the country. Since its establishment,
it has been involved in every activity aimed at the reliable use of natural gas in our
country.

Usage of Natural Gas in Turkey

If we talk about the point of natural gas in Turkey; As of 2021, we can say that na-
tural gas has reached 81 provinces and 600 districts. We see that this corresponds
to 68.5 million (81% of the population) in terms of population, while the population
that actively uses natural gas reaches 57.1 million (83%). As of 2021, we can say that
there are over 30,000 natural gas installation and maintenance masters, and an
authorized service that provides after-sales service to more than 3,000 natural gas
burning devices. In addition, 18.5 million subscribers, more than 10,000 natural gas
installations, devices, etc. We can also add that it is a selling point.

Natural gas consumption by years; In 2019; It has reached 44.88 billion cubic me-
ters, 47.74 billion cubic meters in 2020 and 58.87 billion cubic meters in 2021. By
looking at these amounts, we can see the size and ongoing nature of investments
in natural gas. It should also be noted that with these investments, our country
has turned into a very important natural gas transmission line. On the one hand,
while our natural gas distribution network grows with the investments made, the
amount of natural gas consumed increases accordingly. After all the investments
already made, the increase in usage is a very natural and necessary development.
Ultimately, this situation brings with it the need to use a resource that we depend
on foreign sources as efficiently as possible.
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High Efficiency Device Usage

As it is known that, a significant part of natural gas-burning appliances are manu-
factured in our country. Even Turkey, combi boiler, radiator, boiler and so on. We
can say that it has become the production base of Europe for many products. Our
companies both meet the needs of the country and export at significant rates with
this production capacity.

Of course, there have been serious developments in terms of efficiency in natu-
ral gas-burning devices over time with the increase in the use of natural gas. In
our country, the ERP (ecodesign) regulation entered into force in 2018. Within the
scope of the ErP regulation, gas burning devices below 400 KW are required to
provide a certain efficiency class (seasonal efficiency) and to have an energy label
for appliances below 70 kW. In this way, condensing devices with higher efficiency
and lower NOX emission values than conventional devices, that is, high efficiency
and green technology, have been started to be used.

The use of high-efficiency devices also
Paris Climate Agreement to which our country is a party,
and it also serves the environmental goals desired
to be achieved with the European Green Consensus.

In this context; Our member companies, which have 13 approved R&D centers,
make very serious investments in R&D. Thanks to these investments, products with
high energy efficiency are produced and existing products are further developed.
In addition, serious studies are carried out in order to produce the components we
import in our country. While some product groups can be produced entirely with
our own resources, various components required for some products are outsour-
ced. However, the localization rate of these products is increasing day by day.

Heat Pumps

In terms of new energy efficient products, the widespread use of heat pumps, whi-
ch are included in the product range of our members and are rapidly developing
and growing in the European market, is also on the agenda as a prominent issue in
terms of environmental impacts.
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However, for our country, this market cannot grow very fast at the moment because
the cost of these products is quite high and support mechanisms have not been
formed yet.

Use of Hydrogen

Another issue on our agenda is the use of hydrogen in heating devices.

In Europe, the studies are carried out to make it compulsory
to use renewable energy sources in heating systems
at rates that vary from country to country,
and laws are enacted for this purpose.

In our country, GAZBIR/GAZMER started an R&D project in Konya for the use of
natural gas and hydrogen mixture. A 2050 roadmap has been published for 100%
hydrogen use in selected regions/cities. In the coming days, as part of a pilot pro-
ject, trials of up to 20% hydrogen mixture on the live line will be started. With the
successful use of hydrogen in devices; acquisition, transportation, storage, etc.
problems need time to be resolved.

Conclusion

Considering the investments made in our country in the short and medium term,
natural gas will remain on our country’s agenda. Our new natural gas reserves in
the Black Sea will be included in the system in the near future. The use and con-
sumption of natural gas will increase, and green transformation projects will be
implemented in line with the determined targets. In this context, we can say that
the infrastructure and capacity established in our country are our biggest advan-
tage for the developments in the coming period. It should also be underlined that
the global companies in our country follow the developments in the world and
especially in the EU countries and implement their investments simultaneously. As
always, we will make every effort to manage this important change process in a way
that will achieve the most positive results for our environment, our country and our
users as the whole sector.
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Altug KARATAS
The President of MUSIAD Energy and Environment Sector Board

The industrial revolution and its pursuit The technology revolution, which started at
the end of the 20th century, is increasing the world’s energy needs.

There is an increase in energy consumption per capita, especially in developed
countries. Although there are geographies in the world where electricity still does
not reach, and fair use of energy is unfair, the only truth is that it needs more energy.
With the increasing need, instability and wars in all geographies where energy is
present are disrupting the political balance of the world. In recent years, a comple-
tely different agenda has entered our agenda: Climate Crisis.

Anymore we must not only reach energy, but also
eliminate the climate risks that our world is facing
by obtaining it with clean energy.

In this context, the steps that everyone agrees on are clear;

* Energy supply security,

* Production of energy from environmentally friendly clean sources and
energy conversion,

* Financial infrastructure and human resources required
for energy transformation,

 Fair and sustainable energy policies,

* Digitalization in energy.

The roads in these titles, which every country tries to reach, are a bit rough. First of
all, the concept of justice in energy has become important, just as the world needs
political justice. Most of the energy source countries have problems of foreign inter-
vention, political instability and poverty.

The great financial power is required for the energy transformation that will occur
with production with clean energy resources. But the world is also passing through
an economic downturn. How undeveloped countries will reach these financial re-
sources is a big unknown.

The need for qualified and competent manpower required for the transformation in
energy is another problem, primarily in developing and underdeveloped countries.
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In the transition to clean energy, wind, solar, etc. to produce the energy. The producti-
on of equipment and the minerals required for them is another problem of the world.

This transformation requires new technologies in energy. For example, the produc-
tion of hydrogen requires time and finance in technology as gas and liquid.

With all this, it is developing rapidly in digital transformation from production to
end-use. The digital transformation marks a great evolution from the networks of
the states to the individual user.

In the sub-headings, there are subjects that will interact with electrification, electric
vehicles, energy efficiency and behavior change for energy use in societies, up to
the sociology and habits of the society. Even the necessary infrastructure and mo-
dern need for the production of the advantages of battery technology alone is the
subject of a doctorate.
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| would like to explain the transformation of energy and
the world together with a simple formula which is catchy.
Notice, Feel, Claim, Monitor and Manage

The world needs to realize that the transformation in energy with the climate crisis
and start with this awareness. Realizing the problem, the world will begin to feel
it and see the danger. Currently, a part of humanity is feeling this danger, however
some are struggling for life. The third stage in the formula is to be demanding. De-
manding transformation makes it possible to produce and use renewable energy
and carbon-neutral energy technologies. The final stage is the “watch and manage”
stage. It is not enough to implement the first 3 steps, it is necessary to monitor and
manage the digital transformation of states, companies from energy generation
and transmission, individual production facilities and individual users. A sustainable
transformation can only come into being with these 4 steps.

Energy can be the cause of peace just as it is the cause of wars. It is not possible to
give up energy, even our addiction is increasing.

At that time, we must take responsibility and be ready for transformation, and as
Turkey, we must be one of the most important stakeholders of transformation.
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A Suggestion for a Solution to the Global Energy Problem:
Digitalization and Blockchain Technology

Is a solution possible that for the energy crisis that shook the whole world? Will the
injustice in energy resources come to an end? Is there a future for the millions of
people who cannot access energy?

The energy sector, like all sectors, experienced a process that it had not experien-
ced before with the Covid-19 epidemic. Quarantine practices, which started in China
and then covered all developed and developing countries, caused a great economic
recession. Developments that reduced economic activity, such as the closure of
businesses and industries, and the cessation of inter-city and inter-country logisti-
cs activities, also reduced energy demand. In addition, developments that reduce
economic activity, such as the inability of people to come together due to social
distance rules and the inability to use transportation vehicles, are among those that
reduce energy demand. The decrease in energy demand and the excess supply
in a short time caused the prices of energy commodities to decline. The similar
problems experienced in critical mines and minerals, as well as energy commodi-
ties, caused an energy crisis that has not been seen for many years, as well as the
economic crisis all over the world.

In the last 100 years, when fossil resources such as oil, coal and natural gas were
widely used, energy demand had a direct correlation with economic activity. While
increasing economic prosperity increased the need for energy, any economic cont-
raction caused a decline in energy demand. While the Covid-19 outbreak caused the
biggest economic recession in recent years, it also subjected the energy sector to a
major stress test. The supply-demand imbalance in the energy sector caused invest-
ments in this sector to stop in the short term and serious employment losses were
experienced. While the loss of investment appetite in all service items from producti-
on to transmission, from transmission to distribution and from there to the end user
resulted in a loss of employment, sector stakeholders were also in great pessimism.

Another point that should not be overlooked is this; This was when the crisis coinci-

ded with the era of electrification. Today, humanity is more dependent on electricity
than ever before, as electronic devices that need charging are increasing day by
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day and every sector from health to transportation, from automotive to food and
agriculture needs more electrical solutions. In this sense, electricity is considered as
a part of well-being and happiness.

As of the point we have reached, we can summarize
the global energy crisis in two stages. The first is the low demand
in energy caused by Covid-19, the historical decline in oil prices
and the decrease in carbon emissions; In the second stage,
the energy demand, which recovered together with
the transportation sector, after Covid-19, the fragile market
structure and unusual political authority problems and
the failure to provide the supply-demand balance economically.

The Impact of the Energy Crisis on Combating Climate Chang

Especially in Europe, renewable energy use has been encouraged, within the scope
of efforts to combat climate change, which has come to the fore again with the Paris
Climate Agreement. In addition to this, medium and long-term regulations were an-
nounced for the use of electric vehicles instead of fossil fuel vehicles. In addition to
these, research and development activities were increased in innovative topics such
as battery, hydrogen and carbon capture technologies, and studies were carried out
to encourage digital applications. The quarantines implemented together with the
Covid-19 epidemic affected transportation and logistics, while reducing energy de-
mand. The decrease in demand naturally led to a decrease in carbon emissions. Even
for a short time, the whole world woke up to a rehearsal for a clean future.

It was remembered what a green and clean climate means, while carbon emissions
decreased with the decrease in industrial activities. Contrary to these short-term
effects, the second side of the coin was encountered in the medium term. While
renewable energy investments, which can be summarized as clean energy trans-
formation, have decreased, carbon capture, battery and clean hydrogen studies
have been interrupted. Declining investments limited the resources allocated to
renewable energy, and it was started to be talked about that fossil-based electricity
supply in the global sense is a topic that is not easy to give up. Decreased supports,
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employment losses and mineral/mineral constraints slowed down the clean energy
transformation and opened the door to a period in which the targets set within the
scope of combating climate change were strayed away.

Can New Technologies and Digitization Be the Solution?

The current high investment costs of new technologies in the energy sector are be-
arable when the long-term benefits are considered. While battery and storage tech-
nology increase the compatibility, flexibility and operational efficiency of renewable
energy sources with the grid, hydrogen technology paves the way for the use of
cleaner natural gas, just like renewable energy.

On the other hand, the carbon capture technology is the storage of carbon from the
carbon mixture gases discharged from the chimneys of thermal power plants. With
the development of these technologies and the increase in renewable energy installa-
tions, a network (grid) that will become difficult to manage will be encountered. The
world that wants to bypass the energy crisis must overcome this challenge. Here is
the solution; we will encounter the use of digitalization, which increased oil and na-
tural gas production after the 1960s, to manage electrification, which is now a more
complex problem.

The digitalization is a summary of the process of analyzing
the technologies developing in the energy sector with
digital computer applications.

We can interpret that the process of dissemination of computer-based applications
needed to solve producer and consumer demands in a decentralized and even distri-
buted structure of electricity supply, which was central until yesterday, as digitalizati-
on. The digitalization applications in the energy sector; We can list examples such as
eliminating supply and demand imbalances, maintaining network flexibility, making
price forecasts, developing consumption-side demand forecasts, organizing predicti-
ve maintenance and repair activities.

The summarized in 4D in modern literature; distributed, digitalized, carbonless (de-
carbonization) and pluralistic (democratization) energy solutions draw attention.
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Along with digital applications, decentralized and distributed electricity generation,
carbon-free renewable energy solutions (water, wind, solar, etc.) can eliminate injus-
tice in energy. Each consumer’s process of producing their own electricity (with solar
on the roof, wind power plants in the garden) and managing it centrally with digital
applications will make it easier for everyone to access electricity.

Another benefit of digital applications is the value-added employment that they will
create, thanks to their ability to cover lots of areas from engineering to project deve-
lopment, from installation to service delivery. The new investments brought by digi-
talization will increase employment and high-tech applications will pave the way for
qualified employment, while decreasing energy investments will cause employment
loss.

The digital applications, which have led to disruptive develop-
ments in every field with artificial intelligence technology, have
also caused many effects in the energy sector.

The practices that ensured the spread of clean energy transformation to the base also
enabled the fight against climate change to be sustainable. Right here, with digitaliza-
tion studies, data in many sectors are made meaningful and energy management is
facilitated.

The digitalization applications that we propose as a solution to the energy crisis also
contain problems that await solutions. While the realization of digitalization applicati-
ons requires a certain infrastructure and qualified employment, it brings cyber security
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and similar risks; The use of high-technology products also creates a time and cost
burden. At the same time, the serious steps are required in the digital world in the areas
of security, law, regulation and similar topics.

In this context, it is thought that (blockchain) technology will
have very permanent and sustainable effects in the energy sector.
Although blockchain technology is not as well known as crypto
assets, it is the technology behind them.

We can summarize that blockchain technology as a chain of decentralized but dist-
ributed structures that act as a center at each point, and in the form of blocks of
records that cannot be changed. Blockchain technology, which finds application
areas in finance, health and food sectors, also has wide application areas in the
energy sector.

Especially in today’s world where clean energy transformation has become wi-
despread, the applications such as peer-to-peer energy trading (p2p), carbon cer-
tification process, crowdfunding tools, establishment of clean energy platforms are
available in our country as well as all over the world. As a matter of fact, blockchain
applications in electricity-gas distribution and supply companies in Turkey are eva-
luated by EMRA as an R&D project, and these research and development activities
are supported on a national scale. The “cost and time” advantage comes to the fore
thanks to developments such as the elimination of intermediaries, the prevention
of duplicate records, and the acceleration of reconciliation processes through smart
contracts with this technology.

Consequently; Advanced digitalization applications, supported by data that can
make sense, appear as a solution to the global energy crisis. With these applicati-
ons, it is seen that investments and employment in the energy sector will increase,
access to energy will be easier, and a distributed and effective network manage-
ment will be realized with self-consumption models. The cost and time burden of
these solutions can be overcome with blockchain technology. The potential that
new applications to be developed on blockchain technology can prevent energy
injustice should not be ignored. If this potential is developed for the sake of right
ambitions, the way to a sustainable future will be opened.
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What will investments be like for global energy expectations in 2050?

In the today’s world, high energy prices, abnormal increase in natural gas and coal
prices, climate change, and the inability of renewable energy to meet the demand
will increase the demand for nuclear. In the US, China, the UK and Eastern Europe
also increased demand for nuclear.

The total installed power of Turkey as of the end of December is 99,819 MW. In that
case, how is the distribution of Turkey’s electricity generation in 2021?

Turkey’s electricity production, 32.71 percent is natural gas, 18.34 percent is imported
coal, 16.80 percent is HEPP, 16.65 percent is WPP, SPP, GPP and 13.69 percent is do-
mestic. obtained from lignite. Others are 2.40 percent. 40% of the total production
capacity has been provided from renewable energy sources. Due to this year being
particularly dry, the production in HEPPS decreased from 33 percent to 17 percent.

Unfortunately, we had to balance this deficit with electricity generation from impor-
ted natural gas. Turkey ranks 5th among European countries in renewable energy
installed power; It has risen to 12th place among the countries of the world. When
we Look at the countries of the world, thousands of MWs are expected to be com-
missioned in the next quarter. 10,000 MW of wind, solar and other renewable ener-
gy sources will be commissioned in Turkey.

The developing technology in renewable energy resources,
along with rapidly falling costs in the world,
makes it easier to invest in these resources.

Now, let’s look at what has changed in green energy with the Paris Agreement.

We know that 80% of climate change is caused by energy. The remaining 20 per-
cent comes from other sectors. If the world warms up by 1.5 degrees, we will see the
drought and fires experienced last year more frequently and severely.

Looking at the targets now, to reduce the carbon footprint by 50 percent by 2030
and achieve net zero emissions by 2050 (we are even now 1.1 degrees above past
average temperatures) we actually have some homework to do. Let’s gather them
under 5 headings:
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1. Renewable Energy, Clean Energy: Such as solar, wind, biomass and GPP. We
should increase them at least 3 times compared to the past.

2. Energy Efficiency: We have to use our energy efficiently. For this, we need to
invest in energy traceable technologies.

3. Using New Technologies in Renewable Energy: Such as hydrogen, carbon captu-
re, data storage technologies.

4. Accelerating Nuclear Reactors
5. Like Decreases in Consumption of Fossil Fuels.

The above are essential for a 50 percent decline in 2030 and net zero emissions in
2050. Henceforwards we have to make a choice or endure the disasters we experience.

The Paris Climate Agreement was signed among the countries.The targets for how
to reduce emissions to zero by 2050 have been set. One of the topics discussed in
Glasgow was; Some investments are risky. Coal investments can be made, however
they can no longer get the loan easily. The 90% of the power plants built in the wor-
Id in 2020 are clean energy. On the other hand, other investments, remained at 10
percent. Investments in clean energy are at the rate of 90 percent. In this ratio, the
ratio of the Sun is increasing and the Sun will be the star of this period. While the
transition from one source of energy to another is 50/100 years in the world, isn’t
the transition from coal, gas and nuclear to renewables in the last 20 years a great
technological change and break?

Doesn’t electric vehicles come behind the sun? In 2019, 2 out of 100 vehicles in the
world, 7 out of 100 vehicles in 2020, and 9 out of 100 vehicles by the end of 2021 are
electric. 1.4 trillion USD has been invested in electric vehicles in America.

In the current world, high energy prices,
abnormal increase in natural gas and coal prices, climate change,
and the inability of renewable energy to meet the deman
will increase the demand for nuclear.

In the US, China, the UK and Eastern Europe have also increased demand for nuc-
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lear, and | think mini nuclear power plants are now on the way. The world economy
is growing by 6%. SPPs are the leading actors of the energy of the future. Especially
with the increasing energy prices, its star will also shine with roof/facade systems
in the industry. 100 billion USD poor countries need financing. Poor countries say,
“climate change is okay, but we need clean water”. This desired figure is not only
for emissions but also for providing climatic conditions. At 1trillion USD, developing
countries especially need renewable energy investments.

The extremely clear messages emerged with the COP26 Summit. One of the sayin-
gs is that “if you still invest in fossil fuels, but consider the risks”. In fact, the com-
petition in the world is in pursuit of technologies. While hydrogen is 3 times more
expensive, investors can say “l produce from coal and natural gas”.

At the present time, developing countries such as China, India, Brazil, Indonesia are
rapidly transitioning to renewable energy. But this does not indicate a complete exit
from fossil fuels.

We must plan how we will further develop national energy policies and with which
financing we will support this technology as Turkey.

The mine used in electric vehicles and renewable energy at 1 MW is 6 times more
than a 1 MW power plant using fossil fuels.

The minerals such as critical minerals, lithium, cobalt, magnesium, copper are in a
few countries and these countries are concentrated in these mines. It seems that
the problems in oil will also occur in the mine in the future. Now, the trouble in the
mine could increase prices with the demand for renewable energy and slow down
the renewable energy utilities. It can increase that geopolitical risk factors in count-
ries. Due to the increasing prices and the difficulties in accessing energy due to the
pandemic, the countries are seeking to provide convenience in accessing energy
with economic packages. Indeed, if clean energy is not supported, the demand for
fossil fuels will skyrocket and emission values will not hold it.The countries have put
the 17 trillion USD economic package into effect, however the share of renewables
is 3%. The demand for energy has increased in the world with the economic growth.
In addition to this, drought was experienced in many parts of the world due to cli-
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matic conditions in 2020/21. In countries such as China and Brazil, serious droughts
began to be experienced; countries showed interest in fossil fuels and LNG.

These countries imported 6 times more energy than their needs. Due to the neglect
of natural gas power plants and their postponed maintenance, most of them went
into idle state. In fact, there is no shortage of natural gas and oil, but the important
thing is whether it comes to the market. Natural gas prices are related to whether
Russia increases its natural gas exports. And gas prices will be determined by Rus-
sia and the weather. In carbon emissions, 1% of the world’s population accounts for
15% of the emissions, while the poorest 50% constitutes 7% of the emissions, that
is, the rich population creates 100 times more emissions than the poor population.
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As a conclusion, in 2050, according to the net zero emission scenario,

1. Coal energy production will fall to 1in 9.
2.7in 4 in oll
3. It is predicted that it will decrease from 2 to 1in natural gas.

According to the International Energy Agency (IEA), we can collect that what nee-
ds to be done to achieve zero emissions under 7 headings:

1. Energy Efficiency

2. Clean Energy

3. Hydrogen-based fuels
4. Carbon retention

5. Bioenergy

6. Electrification

7. Behavior changes

These are the factors that will determine the energy projection of world for 2050.
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Dynamics of Technology Development in Energy

How does energy technology develop?! Everyone has an answer. However, one of
the most correct answers is that there is no single recipe for it. Developing and
producing these technologies is undoubtedly a development policy. When it comes
to development, there are many different views such as giving money, building ins-
titutions, strengthening markets, strengthening the state. However, is development
really such a prescription issue? What needs to be done to develop energy tech-
nology?

Elon Musk is undoubtedly one of the most talked about people lately. It has made a
name for itself in many developments from electric cars to space projects. Some of
Elon Musk’s tweets are worth considering.

“Prototypes are easy, producing is difficult. Making an electric car was not the hard
part for Tesla, dozens of companies did it"2. This saying actually contains one of the
most important lessons to be learned from the past periods.

Another important statement (related to batteries) is that “It is not properly un-
derstood how difficult the new technology is to scale. It's 1000%-10000% harder
than making a few prototypes in reality. Making the machine that makes the machi-
ne is much more difficult than making the machine itself.4

Development Perspective

There are many different approaches in the development literature. Although this is
not the subject of this article, it may be necessary to draw attention to an interes-
ting approach recently. “Gambling on Development” by Oxford University Professor
Stefan Dercon, who is also a Chief Economist at the UK’s Ministry of International
Development, has revealed an unusual approach.4

As an expert who has worked in African countries for years and worked with econo-
mists in these regions, Dercon states that there is no recipe for this, but the markets
and the state are important points. But it highlights two important things.
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1. The ruling elite really wants to develop
2. Not giving up on trying

While doing all this, he claims that knowing the state’s capacity and limits and ma-
king a plan that is not the most perfect but can implement brings more benefits. It
is normal to understand it ideologically in very political discussion environments,
when it comes to the market. However, even before there were ideologies, peop-
le were selling what they produced in the markets. There was no state logic that
decided what they could and could not produce. The most important reason that
why markets are essential is that they allow more people to race minds and skills.
However, we can not say that the market or state model is the only successful one.
In other words, according to Dercon’s point of view, it is essential to have a common
and strong consensus of opinion and to be wanted, not to be afraid to experiment,
and to use the right tools in order to develop energy technology.

Who will develop the technology?

Although academics have a share in many technologies that we see around us now,
academics alone cannot go beyond the prototype for many times. In general, prob-
lems such as not being able to find funds come first. Although some academicians
want to continue by establishing a “startup”, the commercial side operates with
very different rules than the academic side.

For this reason that, a lot of technologies have been matured or commercialized
by dropouts. The founding story of all the most high-value tech companies in the
US runs through the garage, not the school. However, the share of research centers
of universities in the technologies they use is very large. However, the commercial
product is a very different product from the prototype.

For this reason that, it is very important to understand the roles correctly. Because
the path from technology development to product is multi-layered. There is a dis-
tance that academics can bring, startups have a contribution, companies also have
a contribution. Actually, it looks more like a game that should be played like a relay
race. However, you will have hundreds of competitors so that it is possible to finish
that race. To start the competition with those hundreds of competitors (not for
commercial products), much more funding needs to be given to scientific research
and universities.
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The discussion of what is R&D has gone to strange points over time. Weird appro-
aches such as the solar cell has been found, solar cell R&D is not innovation, misses
a fundamental point. The nature of technology development is about experimen-
tation, and the government’s reducing the risk of those who want to try increases
participation. However, it should be known that it is the nature of the business that
after years of support, nothing may appear in sight.

For instance, years of money have been spent on space travel, moon travel prog-
rams, but what happened? Many of the technologies which we use today are based
on space programs. In other words, the state’s transformation of the system may
not produce an output on its own, but may only serve a political purpose. However,
the production of human resources, knowledge and skills spreads with a multiplier
effect and turns into an added value in many other areas.

Shortly, saying “technology will be developed, let’s give it to the university, to the
research center” will get us nowhere. These structures also do not say “no” to fun-
ding, and in some cases, they can provide complete customer service until “how to
open the door of your electric car”. However, people who have stayed in universities
for a long time do not have the ability to do this. It is there to produce people and
knowledge. The product is something else.

Product

In many R&D projects over the years,even the impossible, the highly educated pe-
ople have promised everything. When we look back at the results, it is not surpri-
sing to encounter many prototypes, one-off facilities, and non-repeatable results.
It is not known that whether it is useful. But it turns into the process of dividing a
“fund” rather than the development of technology.

Today, a great success is mentioned in the headline of a newspaper once or twice
a year. Usually the pictures are full of sentences with a scientist in the lab and un-
believable numbers. Here is what Elon Musk emphasizes, the prototype is easy, the
product is difficult to understand here.

Today, even high school dropouts can make wind turbines, solar panels, electrical

systems on documentary channels and online sites and share how they do it. For
example, dozens of videos can be accessed for making a lithium battery cell at
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homeb5. Indeed, many people can easily make lithium cells with a small amount of
material. But if these people were given $1 billion, would they be able to produce
cells with high production quality?

If you ask them, why not? Who does not want to do research with someone else’s
money, especially the state’s money. But if they are so self-confident, it is necessary
that they first establish a company with their own money and enter this path with a
startup. This is another point Musk who is made. Scaling is another matter.

It should not be understood that R&D cannot be done with research centers and
universities. However, technology development is not something that can be dele-
gated to universities or R&D centers. Actually, we directly see SEEs, that is, opera-
tors, in the first steps in domestic energy technology development of Turkey. They
can also have received the services from universities to consult.

It was a period in which the state advanced with the strongest players of that peri-
0d,6 formed teams with people who had experience in operating that technology,
and left the cooperation with universities to them from the domestic turbines of the
Hirfans to the establishment of TEMSAN. Later then, with the weight of research
centers, technology took on a structure that was transferred to these centers. On
the other hand, there can be no outputs other than prototypes that are not likely to
turn into products, if the centers have chosen to get more funds and keep the funds
within the academic structure.

Whereas, the state should try to integrate all intelligence in society. But not every
one who says “l can do it”. Giving projects to people who are under a financial risk
or those who are in the balance of burden and blessing, and encouraging their co-
operation with the academy can be a method.

Differences in Detail
This philosophical debate can have its right and wrong sides. For this reason that,
it would be useful to look at the dynamics on the technology side. How is the deve-

lopment especially in clean energy technologies?

From the book of Daniel Yergin “The Quest” suggests that among solar, wind, oil
fracturing technology, the newest technologies are on the oil side.” Hence, the solar,
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lithium battery, hybrid vehicles and many other technologies that we are talking
about in the field of clean energy today are more than 40 years old.

There is a narrative in the example of the sun. In the narrative, it is explained that
PV technology has been known for years, and while it was thought to be given for
small hydros in Germany, the purchase guarantee,8 which includes the sun, rapidly
expanded the market. Then, it is explained that the success of the Germans in pro-
duction is scaled back by China (there are two scalings, first Germany and then Chi-
na), rapid price decreases and productivity increases. In the third stage, it is known
that after China prioritized this as an export and industrial strategy, it went to price
decreases with subsidies.

There is another side to this story as well. A lot of different solar technologies were
being developed in the US and Europe before China lowered prices. The price of
China drops were the end of all these products. We are talking about a nearly uni-
form solar technology in the markets now.9 Therefore, price drops have blocked
many technological developments.

If we look at the academic side of the event, the price decline in the sun continued
first rapidly,after then slowed down towards the record oil prices in 2008. When
oil prices are rising rapidly, the solar prices are almost constant during the period.
However after that, it witnessed a much faster price decrease.l0 Perhaps the higher
oil prices highlight more renewable resources, perhaps catching the average.
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There are many reasons for this decline. We cannot say that there was a decrease
for only one reason. In the graphic in the same article, the contribution of the pa-
rameters of the price decreases to the price decrease according to the periods is
also given.
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Figure 2 - Parameters affecting the decrease in solar module prices (Kavlak et al)

Module productivity increase, decrease in silicon material prices, decrease in non-si-
licone material prices, sheet area, scale of the production factory and efficiency are
affected in different ways in different ways and in different periods. All this progress
actually calls us an “ecosystem”, in which it is thought that factory operators have a
great contribution to a significant part of the progress parameters.

From a higher point of view, market-forming mechanisms (purchase guarantees),

public and private R&D, learning by doing and economies of scale also have impor-
tant effects.
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Figure 5: Percent contribution of market-stimulating policies (e.g. feed-in-tariffs, renewable portfolio
standards) to module cost reduction in 1980-2001 (left), 2001-2012 (middle), and 1980-2012 (right).
R&D = Research and development, LBD = Learning-by-doing, EOS = Economies of scale, Other =
other mechanisms such as spillovers, Scale economies, learning-by-doing. and private R&D were all
catalyzed by market-stimulating policies. Our data does not let us separate the effects of private and

Figure 3 - Parameters affecting the decrease in solar module prices (Kavlak et al)

A lot of factors also contributed to the decrease in lithium-ion battery prices'2.
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Figure 4 - Parameters of the fall in lithium-ion battery prices (Ziegler et al)
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Therefore, the development of a technology goes far beyond having an academi-
cian or researcher make a prototype. In order for development to occur at many
points, the state will also need to provide funds, raise people, create an ecosystem,
and make people talk to each other, together with many subsidiary branches.

Here, the state may also need to operate a national energy laboratory infrastructu-
re. Because the laboratory infrastructure given to an academician sometimes turns
into an obligation that is avoided from being shared. But how the state can run a
laboratory is another matter.

The reason for Tesla’s further price decline and pioneering for today is that beyond a
chemical discussion in battery price reduction, it can provide total development with
small or big improvements at every point. In other words, a chemistry teacher should
have the knowledge and experience of 1000s of people in a whole product for it to be
a commercial product, beyond the logic of “sir, make us a lithium battery”.
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Figure 5 - Tesla battery day presentation (Ref: Tesla)

In the Tesla battery day presentation, of the 56% price reduction, 14% comes from
cell design, 18% from cell factory, 5% from anode materials, 12% from cathode ma-
terials, and 7% from cell-vehicle integration.
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Argumentation

Technology advancement is not a price drop. Technology development can be a big
and messy game to be played. Because with one parameter, lithium battery display is
not something that happens with solar panel production. A globally competitive pro-
duct can be developed with the continuous improvement of all processes.

R&D also means trying again and again, doing the same things differently. If not, no
one should produce chips or even research them, because doing the same thing again
is not R&D or even innovation. Nobody should make cars, do research, or even get into
the electric car business because it is a huge mistake to think that it is not R&D. In R&D,
developed economies have 10 participants inspect and develop a hydrogen, a storage,
and a smart grid technology, but then make them talk to each other -conferences etc.

We see this effect in the development of computer technologies in the USA, and in the
story of the Apple computer. In the evenings, young people who “do the same projects”
(microcomputer) explain their projects to each other in their electronic clubs, meet and
establish joint companies. They take the business risk and learn by doing.

It needs that to be given to academia more funding. However, they are vital, because
they train people with field and product experience, build knowledge and have a mul-
tiplier effect during the project and prototype stages, not for them to develop com-
mercial products. But if they are going to develop products, instead of direct funding
from the state, they should be expected to compete with startups and prove that their
products and ideas are good.

While making a prototype product is appreciated, it is far far from the commercial pro-
duct. The repeatability and control of parameters in the commercial product is a wor-
|d apart. It requires business experience, factory knowledge and more. Therefore, one
should not expect that commercial products from the academy.

Technology development depends on dozens of parameters. That's why without hund-
reds of startups, dozens of academics, researchers, maybe hundreds of projects even
on asingle issue, progress on that issue is temporary. The state cannot gain anything in
this game in the short run. But in the medium-term, it will bring out winners. Since there
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is no recipe for success, it has to try, and for this it must set out with the right goals, the
right and measured expectations. It must not only clearly say what it wants, but also
prove it, and let him know that he is willing to lose in this way.

First of all, we should not take the easy way out. People who cannot think in detail try
to solve all problems by transferring everything to the state. “Will a solar power plant be
built? The state should. Tomorrow Turkey Gunes A.S. should be installed. Do we need a
battery? The state should do it” statements are simply a facilitation that is incompatible
with the facts. Without the state, these things cannot happen. With the “Defense Pro-
duction Law”, the state in the USA has created a protection umbrella for companies not
to make clean technologies themselves, but to have them made in the USA.13

The role of the state is clear. Identify basic science laboratories and flow of funds,
track results. It tries to integrate all the intelligence in the country, that is, it does
not create constraints.

If we want to be an important technology producer in the clean energy revolution,
we need to take a good look at the EU examples. An EU struggling against China an-
nounced a €300 billion package in May 2022.14 If we compare it to the population, this
means that Turkey only spends 52 billion € within the scope of the last energy package.
Almost all of this money will be given to private individuals and companies. This deve-
lopment game is as big as the money. At a point where even China is trying to develop
with all its manpower, it is important to re-understand the role of government policies,
academia and corporations.
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Dr. Oguz CAN
Vice President of the Nuclear Regulatory Authority

Current Paradigms in Energy Policies for Zero Carbon Target

Even though policies that prioritize purely economic development in the pursuit of
a welfare society and encourage sparkling consumption due to bringing production
to target markets are redefined on the axis of “Sustainability and Climate Change”,
it still has not been able to get out of the “Faustian” bargains.

When we trace the historical development of the concepts of sustainability and
climate change; 1824’s J. Fourier, 1896 We see that S. Arrhenius entered the agenda
of the scientific world in his articles, and the first milestone was set with the 1972
Stockholm “Man and Environment” conference. When we came to 1987 years, the
definition of Sustainability in the Brundtland Report was: “Meeting the needs of the
present without threatening the needs of future generations”.

In 1988, the establishment of the IPCC- Intergovernmental panel on climate change,
scientific, technical and socio-economic studies began to be carried out systemati-
cally. The Kyoto Protocol in 1997 within the scope of the United Nations Framework
Convention on Climate Change, which was adopted with the Rio de Janeiro Confe-
rence on Environment and Development in 1992, and the Paris Agreement in 2015,
which came into effect with the end of the protocol period, forms the basis of
international efforts to combat climate change.

SThe sustainability includes economy, ecology and highly
interactive energy with both technical,
technological, social and cultural capabilities.

It is the solution set of an optimization/optimization
problem. The sustainability is the basic parameter of today’s
change and transformation efforts in energy and economy.

It is possible that to portray the climate change dimension with the budget approa-
ch. The accumulation of greenhouse gases in the atmosphere, within the framework
of human-induced activities, and it increases the global average temperature on
the one hand, and triggers adverse climate and weather events with increasing
severity and frequency, on the other hand. It is accepted that as the irreversible
threshold value for the effects of temperature increase of2 1,5°C.
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It is possible that to portray the climate
change dimension with the budget ap-
proach. The accumulation of greenhou-
se gases in the atmosphere, within the
framework of human-induced activities,
increases the global average temperatu-
re on the one hand, and triggers adverse
climate and weather events with increa-
sing severity and frequency, on the other
hand. 2 It is accepted as the irreversible
threshold value for the effects of tempe-

rature increase of 1.59C.

Figure 1- The effect of Sera Gas

In its details, there is a complex problem involving the interaction of evaporation,
condensation, heat and gas transfers, carbon cycles on land and sea, water vapor,
clouds, air and water currents.

Paris Agreement 1850 The target, which is described as “well below 20C” compa-
red to the average temperature in the 1900s, is now pronounced as limiting it to
1.50C. However, the fact that the 350 ppm limit has already been exceeded and an
atmospheric accumulation of 420 ppm has been reached, the global temperature
average reaching 1190C as of February 2022, warns that the 1.50C target is no longer
practical. Even if the 450 ppm budget is taken into account, it corresponds to 300
billion tons of CO2 equivalent emissions that we can release into the atmosphere in
the next 7 to 10 years. According to the report published by the World Meteorological
Organization, the probability of reaching an average temperature increase of 1.5 deg-
rees by 2026 is 48%. With another numerical data; As of 2019 global greenhouse gas
inventory, we need to reduce our emissions of 33 giga tons to 24 giga tons by 2030
and to 9.3 giga tons by 2050, in line with the 1.5 and a half degree target.

International renewable energy agency analyzes indicate that renewable energy and
energy efficiency investments should be increased 4 to 6 times for this purpose.

This situation reveals the need for a rapid and radical change and transformation. The
studies for the transition from linear economy to circular economy and then to the
sharing economy are intensified in the economy dimension. The linear economy rep-
resents today’s disposable culture. At the same time, the linear economy includes the
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principles of efficiency, reusability and recyclability at every stage from circular eco-
nomy design to production and consumption. Repairability is another design prin-
ciple that has been recalled decades later. We can actually address them as “imece”,
which has deep traces in our culture, while the sharing economy aims to use assets
more efficiently and rationally, Transformation in energy represents an important part
of policies to combat climate change, since 80% of global greenhouse gases origina-
te from energy production/consumption. 72% of Turkey's greenhouse gas inventory
originates from energy use. (Table 1)

Enerji Kullanimi

Kaynakl Sektoérin
Sektorler Emisyonlarin Dogrudan | Toplam [%]

Dagilimi [%] Emisyonlari [%]
Elektrik ve Isi Donlusuimi
(iletim/dagitim dahil) 27,5 - 27,5
imalat Sanayi ve insaat 10,8 11,2 22
Ulastirma 16,3 - 16,3
Orman, Balikgilik ve Tarim 2,15 13,4 15,55
Binalar (konut ve ticari) 11,5 - 11,5
Diger Enerji Kaynakli Emisyonlar 3,75 - 3,75
Atik - 3,4 34
Toplam 72 28 100

Table 1 - Emission Distribution of Turkey in 2019 (excluding AKADO)

According to TUIK data, the greenhouse gas emissions of Turkey in 2019 decreased
by 2.8% compared to the previous year (2018: 520.9 million tons of CO2-e) and were
calculated as 506.1 million tons of CO2-e. Of these emissions, 364.4 mt of CO2-e is
energy and energy-related emissions.

Considering land use, land use change and forestry - AKADO-related emissions (-84
CO2-e), net emissions in 2019 were 422.1 million CO2-e (TUIK, 2021).

In practical terms, greenhouse gases consisting of anthropogenic, that is, human-in-
duced activities; Combustion, Agriculture, Livestock (fertilizer, animal waste), re-
finery, natural gas transmission. In practical terms, greenhouse gases consisting of
anthropogenic, that is, human-induced activities; Combustion, Agriculture Livestock
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(fertilizer, animal waste), refinery, natural gas transmission, distribution, chemicals,
adipic acid, nitric acid, coolers, aerosols, solvents, forest and swamp fires, waste land-
fill, magnesium processing used in semiconductors, aluminum production, electricity
transmission lines circuit breakers etc. accumulates in the atmosphere as a result of
activities. While the zeroing of greenhouse gases through fuel conversion, energy
efficiency (EV), carbon capture and storage (CCS), land use, land use change and
forestry (LULUCF) activities” defined as “net zero”, the absence of any greenhouse
gas emissions during these activities is defined as “absolute zero”.

Being “carbon neutral”, on the other hand, includes negotiating with the purchase

of verified and validated abatement certificates of other emission reduction projects
while achieving the net zero target. (Figure 2)

Net Sifir Kavrami

Mutlak Sifir: 3 CO,,CH,, N,0,CFCs =0

Net Sifir: 3 CO,, CH,, N,0,CFCs = ¥, Yakit Donugumii, EV, CCS, AKAKDO =0

Karbon Nétir : ¥ C0,,CHy, N,0,CFCs - (X Yakat Donugiimi, EV, CCS, H,, AKAKDO +
¥ Satin alinan Emisyon azaltim kredileri ) =0

Yakit Donugimi: Non Karbon Enerjilere donugum; Yenilenebilir Elektrik ve Isi, H;, Nukleer..,

Figure 2 - The Concept of Net Zero

In this context, many countries, including our country, have published a “net zero”
target. While the European Union declared 2050 as the target date for the USA,
Turkey addressed 2053 and China 2060.

Turkey, which became a party to the Paris Agreement on 7/10/2020, was preparing
the “Green Reconciliation Action Plan” on the one hand. On the other hand, Turkey
held a Climate Council between 21-25 February with the main theme of “2053 net
zero carbon emission target: Turkey’s green development revolution”.
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In line with the EU Green Accord,

“Climate Change, Environment and Biodiversity”,
“Circular Economy and New Industrial Strategy”,
“Clean, Cost-Effective and Secure Energy Supply”,
Actions were taken under 5 main themes:
“Sustainable Agriculture”, “Sustainable and Intelligent
Transportation”.

The global economic crisis that emerged in the pandemic and post-pandemic period,
supply/demand imbalance, increases in logistics, commodity and energy costs have
revealed the negativities. On the other hand, Russia-Ukraine conflict and the multidi-
mensional effect of sanctions on the inflationary market brought about by monetary
expansion played a negative and retarding role in tax-based policies on the net zero
target. In addition, fuel conversion is an accelerating factor in terms of efficiency and
decarbonisation. It is important for our country to maintain the planning competence
with the execution capability in the zero carbon target. Both the Green Agreement
document and its basic approaches, as well as the outputs of the climate council
contain many opportunities for our country that can be reached through dynamic
and focused work.

Increasing the share of renewable electricity in energy transformation day by day, gene-
ratingconsumer and distributed energy production as in roof SPP applications, digitali-
zation as in energy management, demand-side management applications, digitalization,
widespread use of electric mobility, storage, renewable heat applications, energy produc-
tivity practices are among the timely and successful examples of our country.

The changebility and instability have their effects on stocks and commodity prices.
The fact that 40% of the technologies that will carry hydrogen etc. to the net zero
target are in the development stage, the uncertainty of technological solutions in
terms of economics, the complexity of the effects of futures and derivatives markets
today, the difficulty in supply chains, the flexible market with multiple and new mar-
ket players, the difficulty of network operation, the difficulty in financial markets and
the ambiguity in the legislation appear as risks that need to be managed. Those who
can manage risks and threats will emerge from the transformation with new oppor-
tunities. Also included is VUCA (volatile: unstable, ambiguous: ambiguous, complex:
complex, ambiguity: ambiguous).
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Assoc. Dr. Sohbet KARBUZ

Mediterranean Countries Energy Companies Association OME Oil and Gas Director

The Future of Fossil Fuels

The course of energy, which is an indispensable element of human life and eco-
nomic activities, is connected with the history of the transition from carbohydrate
economy to hydrocarbon economy. Hydrocarbons, whose central role has gradual-
ly increased with the industrial revolution, have been one of the basic building blo-
cks of modern society and life. Widespread use of hydrocarbons, generally known
that as fossil fuels, has improved living conditions and played an important role in
bringing our civilization to its present level. The fossil fuels are indispensable for
the production of cement, steel, plastic, that are the building blocks of the modern
world, and ammonia, which is the main raw material of fertilizer, which is the most
talked about nowadays. The energy system of today is based on fossil fuels and
therefore carbon intensity. The future of fossil fuels, which currently provides more
than 80% of the world’s energy supply, has great economic, geopolitical and
environmental importance as in the past.

Even though the increasing pressure to move away
from fossil fuels due to environmental risks or
geopolitical concerns, fossil fuels still maintain thei
importance in the energy mix of the world.

The fossil fuel consumption is expected to increase in absolute value, if not relative
in the foreseeable future. The main reason for this is; growing population, economic
growth and improving living standards will require more energy in the coming de-
cades. It will require energy, especially in developing countries.

Their highly concentrated structures, reliability, versatility of use, ease of transport
and storage, abundance provide competitive advantage when needed. In addition,
their availability in all weather conditions and their relatively low cost provide a
competitive advantage over fossil fuel alternatives.

Despite all this, the way fossil fuels are used will change significantly: the area of
use of coal will shrink and be reduced to the industrial sector. The monopoly of ol
use in air, sea and freight transportation will begin to be broken and oil use will be
limited to the petrochemical sector as much as possible. As human beings, we have
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committed a chemical crime by using petroleum, which is formed over hundreds
of millions of years and used as a raw material in many products such as aspirin, by
burning it in vehicles weighing tons more than water from time to time, and using,
it so brutally that we can even go to the toilet by car. This is changing, albeit slowly.
Natural gas which the cleanest of fossil fuels, will be an integral part of the future
energy mix.

However, instead of the natural gas, we will use a concept that has not yet been na-
med. This concept will include both “natural” and “unnatural” gases. Maybe we’ll be
talking about a term like gaseous fuels. Included in this term gaseous fuels will be
natural gas as well as renewable and possibly decarbonized gases such as biogas,
biomethane, hydrogen gas and synthetic methane.

On the other hand, new and developing technologies in electricity generation and
storage, smart technologies in demand management, electric vehicles, digitalization,
and finally new electricitybased products will increase the demand for electricity.

Undoubtedly, renewable energy sources such as wind,
solar, geothermal and water will play a
crucial role in powering our future.

However, if breakthrough technological innovations do not occur, they will need
to be supplemented as much as possible with decarbonized fossil fuels to provide
enough energy to meet our needs. Therefore, carbon capture, transport, storage
and use will become increasingly popular.

The facts that sometimes seem hard to accept indicate that our dependence on
fossil fuels will continue to be the backbone of the global economy for at least ano-
ther quarter of a century, despite its adverse climate and environmental impacts.
Despite the war against fossil fuels and smear campaigns by a group of countries
led by the European Union.

It was discarded 50 years ago seeds of war on fossil fuels,

including natural gas. These seeds grew
over time with climate change conferences.
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With the Paris Climate Agreement, The Green Agreement, the resurgent Hydrogen
frenzy, accounting gymnastics such as Net Zero emissions, the war against fossil
fuels started to spread around the world in various forms, with regulations such as
carbon taxes at the border. Beside this, a largely decarbonised, electricity based,
integrated, and digitized global energy market and energy future, such as the green
agreement of the European Union, is being imposed on developing countries by
some countries.

For this purpose, the fossil fuel industry, which is the artery that feeds the world
economy, began to be surrounded by lots of branches. Hydrocarbon exploration
and production activities and infrastructure investments are requested to be stop-
ped. In order to force this, the sector’s access to financial resources is made difficult.
As a result of, exploration and production investments have decreased by 50 per-
cent in the last 8 years. A lot of fossil fuel powered power plants and facilities are
forced to close. Trying to continue its activities under these conditions, the fossil
fuel sector started to struggle for survival in lots of areas.

The massive decline in fossil fuel use during the pandemic has exaggerated claims
that an energy future based on renewable energy sources is possible. The slogans
of renewable energy sources, electrification and the hydrogen economy, if any,
have become so on the global agenda with unrealistic goals that it has become
almost taboo to defend fossil fuels. While the energy consumption started to incre-
ase rapidly as we emerged from the pandemic, the distinction between dreams and
reality began to show itself. Questions that are not taken into consideration, such
as what would happen if the wind did not blow, the sun did not shine, and it did not
rain, have finally started to be voiced in these days when we entered global energy.
The strange thing is that the goals set aside from taking lessons have started to
be enlarged. The global energy crisis, which is deepening day by day, seems to be
happening on another planet with the effect of the geopolitical war in Ukraine.

There have been global energy crises in the past, however, these often involved a
single fossil fuel. At present, we are witnessing the fossil fuel crisis for the first time,
that is, both the oil, coal and gas crisis, happening at the same time on a global
scale, let alone a global natural gas crisis. As a reflection of this, there are electricity
crises. These crises have gained the title of crisis because of the fact that they are
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man-made rather than the decrease of scarce fossil resources, that is, the wrong
policies are followed.

We all yearn that to leave a world free from fossil fuels as much as possible for futu-
re generations. In an increasingly deepening crisis environment, it rightly raises that
the question of whether imposing an ideology adorned with political obsessions is
preparing the ground for a new order of exploitation instead of pragmatic approa-
ches to balance environmental concerns in line with economic and social realities.

The cliche slogans like “we are all in the same boat” have become meaningless in
today’s realities. When we say green economy or hydrogen economy, country cha-
racteristics and the costs required by the big sectoral change in the economy are
ignored. At the same time, the questions such as how to finance these costs and
access to technology are always ignored for some reason. The answers to these
questions are easier in rich countries. For example, the European Commission will
spend at least 1 trillion Euros to realize the plan it has outlined under the green ag-
reement. It is not possible for developing and underdeveloped countries to appro-
ach this amount of incentive, which we call subsidy. In many developing countries,
people’s priority is to try to survive. Not the climate ‘crisis’ or the green economy! It
is enough to look at a few statistics to understand this. More than half of the world’s
population lives in nonrich countries, and living conditions are very different from
those in developed countries.
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For example, an estimated 5 million children under the age of 5 die each year, most-
ly from preventable and treatable causes. More than 200 million people get malaria
each year, and more than 400,000 people die from malaria. 11% of the world’s po-
pulation does not have enough food to meet their daily needs. 30% of the world’s
population does not have access to clean water and close to a billion people do
not have access to electricity. However, the preferences of a minority of the world’s
population are prioritized and their voices are heard.

More than half of the world’s fossil fuel reserves
are in developing countries. It is estimated that
more than half of the fossil fuel reserves expected
to be discovered are in developing countries.

At the present time, more than half of the world’s oil, coal and natural gas produ-
ction takes place in developing countries. In the coming years, world population
growth will intensify in developing countries. These countries are expected to grow
faster and increase their living standards in the future. All of these will lead to more
energy consumption. As in developed countries. The simplest; Reaching the per
capita energy consumption in developed countries means doubling the per capita
energy consumption in developing countries.

The sad thing is that these countries, which will need more energy in the future, are
considered as follows; away from fossil fuels, ending fossil fuel production, and lea-
ving fossil fuel sources under the ground in the name of climate ‘crisis’ or transition
to a green economy.

Actually, no one has any objection to a clean energy future.Everyone’s desire that
more use of renewable energy sources. However, this energy transformation needs
to be fair and just. Under the various guises, underground resources and human
resources, including fossil fuels, have been exploited by some developed countries
for years, and the desire of today’s developing countries is that the repetition of
fossil exploitation is not experienced as green exploitation. Listening to the voice
of the silent majority. Therefore, the future of fossil fuels will depend on how much
developing countries make their voices heard and how much developed countries
hear and care about it.
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Renewable energy is at the center of the energy transition

The global energy system is undergoing a major transformation.
Renewable energy and energy efficiency are at
the center of this transformation.

The reasons for this transformation may differ according to the conditions in the
countries. Among these, it is possible that to count reducing the current account
deficit, ensuring energy supply security, and creating new industry and business
areas.

There is another reason for this transformation for both our country and other
countries in the world. That is the environment and climate change. We still have a
long way to go in renewable energy. As Eksim Energy, we currently operate 8 wind
power plants with a total installed power of 465 MW. We have 63 MW hydroelectric
power plants in Rize and 2 hydroelectric power plants with 100 MW power in Geo-
rgia. We started the 9th wind farm investment in Ukraine. Our work on renewable
energy investments abroad continues in many countries.

Today, | would like to share with you an expression that makes me happy. In his
speech, Mr. Fatih Birol said that they gave advice to the countries of the world by
saying “Reduce the bureaucracy a little in the permit processes” “Accelerate a little
in the renewable energy permit processes”. A similar situation exists in our country.
Fatih Bey, the President of the International Energy Agency (IEA), is our pride as a
country. It is very true and appropriate that he gave this message to the world. In
the meantime, let’s not ignore this.

We have made a lot of progress in bureaucratic permits in our country. | would like
to thank both our Ministry of Energy and other ministries. Progress has been made
here, but we still have a long way to go. If our institutions are a little more facilita-
ting, we will be able to put our energy investments into operation much faster. We
currently have a portfolio of over 1000 MW with our licenses.

The private sector is the hero of this transformation, the private sector is the hero of
this transformation. As long as the state paves the way for the private sector with
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effective policies, investments continue. As a matter of fact, we all experienced this
together. In 2007, for example, Turkey’s installed wind power was only around 100
MW. We have now exceeded 11,000 MW.

We have the capacity to go much further than this, however the public needs to
pave the way for the private sector with effective policies. When wind investments
were started, the YEKDEM mechanism was established. This incentive mechanism
has been the driving force of development. Of course, on the other hand, our in-
dustrialists complained a lot about the cost of YEKDEM.

YIn renewable energy conversion; security of supply,
sustainability and it is important that it is
economically accessible.

Of course, the transition from fossil fuels such as oil and natural gas to renewable
energy such as wind, solar and biomass has a certain cost. These include the purc-
hase of new equipment, the installation of transmission and distribution infrastru-
cture. Let’s not be afraid of renewable energy investment. In the short term, these
costs actually seem a bit tedious. But we have seen that it is certainly feasible in the
medium and long term. As of 2022, there is no YEKDEM cost. Since the beginning
of the year, no one bears the cost of YEKDEM. In fact, these power plants are paying
a plus price to the system today. For example, as Eksim Energy, two of our power
plants were excluded from YEKDEM. Because the purchase warranty period has
expired. They have been selling on the free market since the beginning of this year.

Let’'s not be afraid of renewable energy investment. The public should not be afraid
of the incentives it will give to these investments. YEKDEM costs, which have been
criticized for years, have turned into a plus today. Today these power plants sup-
port the system. Let’s maintain our determination in renewable energy, and conti-
nue these investments by maintaining our courage.
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