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1. INTRODUCTION

Legislative developments, financing models and future strategies in the energy conversion in
T¢rkiye are closely followed by SOCAR Teéer kioy g
look at the developments regarding energy conversion in our country, it would be correct to

state that important foundations have begun to be laid as of 2021. Accordingly, the first

legislative study regarding energy storage is the iRegulation on Storage Activities in the

Electricity Marketopublished in the Official Gazette dated 9.05.2021. Energy conversion has
begun to be |l egally regulated i n oud&afutarehanit ry §b
also begun to be planned with the fEnergy Efficiency Strategyostudies published by the Ministry

of Energy and Natural Resources. As for the current situation, it can be said that great progress

has been made in our country in terms of infrastructure and regulations regarding energy

storage, hydrogen energy, carboncapt ur e and carbon tax. T¢rkiyle,
in Europe in wind and solar energy, is rapidly integrating global developments into its energy

sector in order to build a sustainable future and leave a livable world for future generations. The
ever-evolving nature of legislation regarding solar energy, wind energy and other renewable

energy resources is leading to significant developments in the energy sector. In this context,

solar and wind energy projects; planning, financing and promotion, installation and operation of

these projects, are subject to comprehensive legal regulations. In this report, we examine the

current legislation in depth while addressing solar energy, wind energy and energy conversion

in general and evaluate innovations and transformations in the energy sector from a legal

perspective. Moreover, a recommendation report has been prepared for existing and planned

projects by analyzing the effects of legislation on energy conversion projects. In this context,

our report examines the relationship between the energy legislation of leading countries and

renewable energy conversion projects and emphasizes the importance of legal practices for
sustainable energy conversion. This report aims to draw attention to the need to take steps on

the path of protecting the environment and building a sustainable future while meeting energy

needs, and sheds light on the developments of the era in which the doors of energy conversion

are being opened. In this context, we work together in strong communication with public

institutions such as the Ministry of Energy and Natural Resources, Energy Market Regulatory

Authority ((EMRA9, Ministry of Environment, Urbanization and Climate Change, and Ministry of

Trade, as well as the NGOs of which we are members.




2. Developments in Energy
Conversion (Q1 2023 - Q4 2024)

Energy is Future (EIF) World Energy Congress
TheWorldEner gy Congress organized by EI F will
9-11.

European Union (fEUQ Wind Energy Package

A support package was published to support wind energy production and pave the way for new
investments. In this context, actions such as faster expansion of renewable energies by
facilitating the permit processes, supporting member states in improved tender design based on
objective criteria that reward high value-added equipment and ensure complete and timely
implementation of projects, facilitating access to EU financing especially through the Innovation
Fund, working to ensure a fair and competitive international market environment, encouraging
standardization in the wind energy sector, and designing projects that support skill development
are included.

Decarbonization Technology 2023 Report

The decarbonization technology report 2023 was published by PTQ Magazine in November.
The report included carbon reduction efforts of major global companies and leading countries.
Link: https://ptgmagazines.digitalrefining.com/view/92214987/)



https://ptqmagazines/
file:///C:/Users/ASUS/Documents/Çeviri/Freelance/2024/Ağustos/Diltra/24.170/Esmanur/Desktop/596517/digitalrefining.com/view/92214987/

GRESB Report 2023

According to the published report, the volume realized in the energy markets in 2023 was
recorded as 9.2% more than in 2022 and 5.2% more than the average of the last 5 years.
According to the report, important developments in 2023 are listed below:

y The EU Commission postponed the implementation of the European Sustainability Reporting
Standards (FESRS9 by 2 years. (New York Times)

yinternational Energy Agency (REAQ published the World Energy Report 2023. Link:
https://iea.blob.core.windows.net/assets/86ede39e- 4436-42d7-ba2a-
edf61467e070/WorldEnergyOutlook2023.pdf)

Yy The International Sustainability Standards Board (1SSB¢ shared the Climate Disclosure
Project (iCDP9 2024 standards.

y'US SEC introduced climate rules for climate enterprise companies. (Reuters)

y'It was announced that green technology and sustainability markets are expected to reach
63.94 billion USD in 2030.

Yy The Joe Biden government shared that 3.5 billion USD in incentives will be given for
investments in electrical cells. (ESG Today)

y'Global companies assessed that the California Climate Transparency Act will impose a
significant burden.

y'Australia switched to climate-based International Financial Reporting Standards (AIFRS¢)
reporting standards. (ESG Today)

y Extension of the California Climate Transparency Act to other countries is on the agenda.
(New York Times)

EMRA Draft Regulation on the Operation of Carbon Markets

The draft Regulation on the Operation of Carbon Markets was shared by the announcement
made by EMRA on November 13. In order to promote the reduction of greenhouse gas
emissions in a cost-effective and economically efficient manner, draft legislation has been
prepared that determines the procedures and principles for the establishment and operation
of carbon markets regarding the distribution and purchase and sale of allowances within the
scope of the emissions trading system. The Public Relations team has commented on this
draft legislation In order to provide maximum benefit to our Group Companies.



https://iea.blob.core.windows.net/assets/86ede39e-

EU Green Bond Legislation

With the introduction of green financing into our lives, similar studies are increasing. The
fRegulation (EU) 2023/2631 European Green Bondsodirective has been published by the EU
Commission on November 22, 2023. (Link-1) The new regulation has been prepared
because it was anticipated that the green bond would gain considerable value in the near
future and there was no legislation within the EU yet.

EU Renewable Energy Directive and ReFuelEU Aviation Regulation

The EU completed its Fit For 55 Package with the adoption of the Renewable Energy Directive
and the ReFuelEU Aviation Regulation. Efforts to implement these regulations are ongoing. In

this context, the first agenda item of the Clean Transition Dialogue meetings was determined

as the hydrogen issue. Ursula von der Leyen, President of the European Commission,

announced that the first tenders for the Hydrogen Bank would be held in January 2024. These
tenders wil|l be supported edatdo8ifgthe gap betweea the o f
production cost of innovative producers and the market price. Moreover, EU policymakers aim

to meet the expected future increase in hydrogen demand by making agreements with

countries rich in renewable energy resources to make hydrogen production cleaner.

E



6 Keys to Energy Conversion

The Energy Transition Commission, established completely independently within the scope
of the Paris Climate Agreement and funded by major companies and institutions, shared 6
raw materials that play a key role in the energy transition. Accordingly, the raw materials are
cobalt, copper, graphite (carbon mineral), lithium, neodymium (material used in industry) and
nickel.

SIX KEY MATERIALS
FOR THE ENERGY TRANSITION

T, BKTAK Green Industry Conversion Supports

The World Bank T¢rkiye Green I ndustry Project,
Technology, is taking i mport anfecmologyasnd wi t h t Be
Innovation Support Programs Presidency (STEYDEB to accelerate the green conversion of

the private sector.

Within the scope of the World Bank T¢rkiye Gge
portion of the $450 million support provided by the World Bank, 3 new calls were opened by

T B KT AK https:/ftubitk.gov.tr/tr/duyuru/dunya-bankasi- turkiye-yesil-sanayi-projesi-

k a p s a mtabitak-aagrilari-acildi)



https://tubitak.gov.tr/tr/duyuru/dunya-bankasi-

Turkish Industrial Development Bank (fTIDB9 Energy Outlook Report 2023

The 2023 version of the Energy Outlook Report published annually by TIDB was shared with
the public. The report presents statistics on issues such as energy consumption and capacity
increase for 2023, as well as including valuable data and analyses regarding our country&
green conversion strategy. Link: https://www.tskb.com.tr/uploads/file/ enerji-gorunumu-
2023.pdf)

ENERGY
OUTLOOK

2023

SiB

EU Legislative Proposal on Critical Raw Materials

The European Commission had submitted its Legislative Proposal on Critical Raw Materials
on 16.03.2023. The legislative proposal aims to ensure that the EU procures its critical raw
materials sustainably and safely. To determine criticality, raw materials are evaluated
according to their economic importance and supply risk. In addition, strategic raw materials
were also determined. Accordingly, Europe& green and digital transformation goals were
identified as raw materials for which it may face supply risks in the context of defense industry
and space applications.



https://www.tskb.com.tr/uploads/file/

TI DB T¢rkiye Green Fund

TIDBsi gned an agreement worth 155 million USD jwi

Fund. The T¢rkiye Green Fund, the first vent
T¢rkiye and the world with a [oan f i nadusveng
conversion, is expected to make a significant contribution to our country& 2053 Net Zero

target with its roadmap centered on managing climate risks. (Link:https://
www.tskb.com.tr/hakkimizda/bizi-taniyin/haberler/tskb-turkiye-yesil-fonu-icin- dunya-bankasi-
ile-155-milyon-abd-dolari-tutarinda-anlasma-imzaladi?utm_
source=yesilbuyume.beehiiv.com&utm_medium=newsletter&utm_campaign=yesil- buyume-
haftalik-bulten-81)

SOCAR Green MMC
A Baku-based company called SOCAR Green MMC was established within the scope of
sustainability commitments within the SOCAR Azerbaijan Head Office.

T¢rkiye Sustainability Reporting Standards

As per the Presidential Decree prepared by the Public Oversight, Accounting and Auditing
Standards Authority (FPSAQ and published in the Official Gazette no. 32414 dated
29.12.2023, the AT ¢, r kSustagability Reporting Standards (ATSRSgoprepared in accordance
with IFRS S1 and S2 standards became mandatory as of January 1, 2024. When we look at
the new practices;

yTotal assets are 500 million Turkish Liras

YAnnual net sales revenue is 1 billion Turkish Liras

yNumber of employees is 250.

Sustainability reporting, which was carried out on a voluntary basis until this year, is now
becoming a requirement according to the national legislation. Since IFRS S1 and S2
standards require data collection from stakeholders in the value chain, an increase in the
demand for data on sustainability is expected in the coming period from companies that are
not subject to TSRS. (Board Resolution Link: https://www.resmigazete.gov.tr/
eskiler/2023/12/20231229M1 -9.pdf)

Tesla Energy Storage Facility - China

A land has been allocated by the Chinese government for the massive energy storage facility
that Tesla will build in China.

r
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http://www.tskb.com.tr/hakkimizda/bizi-taniyin/haberler/tskb-turkiye-yesil-fonu-icin-
https://www.resmigazete.gov.tr/
https://www.resmigazete.gov.tr/

IEA Renewable Energy Report 2023

The 2023 Renewable Energy Report was published by the IEA.
(Link:https://www.iea.org/reports/renewables-2023?utm_
content=buffer14060&utm_medium=social&utm_source=linkedin-Birol&utm_
campaign=Dbuffer)

PBATSRS Standards Announcement

An implementation announcement was published by the PSA regarding the TSRS, which was
put into practice as of January 1. Link: https://www.kgk.gov.tr/Portalv2Uploads/files/Duyurular/
sustainability/Duyuru_Surdurulebilirlik.pdf)

EU Clean Hydrogen Alliance Guide

The Hydrogen Import Guide for the European Union Marketg which includes summary
information on the importance of hydrogen imports for the EU, hydrogen carriers, their
advantages and disadvantages, and countries that could potentially supply hydrogen to the
EU, was published in November 2023. Link: https://www.entsog.eu/sites/default/files/2023-
12/European%20Clean%20

Hydrogen%20Alliance%20TD%20RT _Learnbook%20Hydrogen%20Imports%20
t0%20EU%20market_20231219.pdf)



https://www.iea.org/reports/renewables-2023?utm_
https://www.iea.org/reports/renewables-2023?utm_
https://www.kgk.gov.tr/Portalv2Uploads/files/Duyurular/
https://www.kgk.gov.tr/Portalv2Uploads/files/Duyurular/
https://www.entsog.eu/sites/default/files/2023-12/European%20Clean
https://www.entsog.eu/sites/default/files/2023-12/European%20Clean

IInd National Energy Efficiency Action Plan of the Ministry of Energy and Natural
Resources

The lind National Energy Efficiency Action Plan was published by the Ministry of Energy and
Natural Resources. Accordingly;

yDigital applications and innovative technologies,

ylnnovative financing instruments,

y'Generalization of heat pumps,

y2-fold waste heat recovery project, have been included in the plan.

EmEr——
IIND NATIONAL ENERGY EFFICIENCY
ACTION PLAN (2024-2030)

6.9 Billion 11.8 MTOE 28.1 Million Tons
Dollars Investment Energy Saving Emission Reduction

Digital Applications and Innovative Technologies

Equipment System Technology

Innovative Financing Instruments

Efficiency Increasing Projects Voluntary Agreements

Generalization of Heat Pumps

Efficient Electric Motors Cogeneration Systems

2-Fold Waste Heat Recovery Project

' - A
N

Of f shore Wind Energy I nventory in T¢grkiye

The industrial inventory study for Offshore Wind Energy (fFOWEJ, which offers the highest
potenti al a&oeangneiy r reskurcgsewas completed and shared with the
energy sector and the public for the first time in 1zmir. Within the scope of the inventory
created, it is planned to establish offshore wind power plants at Izmir-¢ andar | € port .

EU Artificial Intelligence Act

The European Parliament ratified the European Artificial Intelligence Act, the world& first legal
regulation imposing rules on the use of artificial intelligence.




3. Energy Storage

The 8th annual edition of the European Market Monitor on Energy Storage ((EMMES¢) was
published by LCP Delta consultancy and the European Association for Storage of Energy
(FEASEQ. According to the report, total installations in the residential, utility-scale, commercial
and industrial market segments in Europe, including the European Union (fEU® and non-EU
countries were seen to have reached approximately 10.1 Gigawatts (fiGW9 throughout 2023.
LCP Delta said that the impressive resultsowere due to support programs and improving
market conditions for storage.

Hungary in Energy Storage

The Hungarian government announced that Hungary will have the world& largest green energy
storage capacity after China, the United Stafg§e
government& commissioner for professional cooperation in economic strategic tasks,
expressed that Hungarian government announced that Hungary will have the world& largest
green energy storage capacity after China, the United States and Germany by 2030, and noted
that the climate protection plan announced in 2020 set a goal of producing 90 percent of the
country& electricity from green, carbon dioxide-free resources by 2030. Mentioning also that the
solar panel capacity planned for 2030 has reached the point of completion in 2024, that various
plans have been launched to increase energy storage capacity and promote the green
transition, Gy°rgy stated that among other pgo
available for households and 30 billion forints for enterprises to buy electric cars.
Referring to a public opinion survey on the green energy consultation that the government
recently | aunc he d-questgnnlirge pgurveyecouldl bet congletéd3dn April.




Germany in Energy Storage

Germanya installed storage capacity is projected to reach 15 GW/57 Gigawatt hours (iGWho)
by 2030, representing a forty-fold increase over current capacity. For 2050, the capacity of
large-scale battery-based storage systems in Germany is expected to potentially increase to
60 GW/271 GWh due to the increasing demand for flexibility services and decreasing storage
costs.

The German Federal Ministry for Economic Affairs and Climate Action (BMWKJ¢ presented its
energy storage strategy on 8.12.2023. The strategy document provides an overview of the
measures and challenges associated with installing energy storage systems. The energy
storage strategy aims to promote the deployment and integration of energy storage systems
and thereby support the energy transition.

Around 254 terawatt-hours (fTWho) of electricity is expected to be produced from renewable
energy in Germany in 2022, while 600 TWh of electricity is expected to come from renewable
resources by 2030. Germany is committed to the widespread use of energy storage systems,
especially battery storage systems, in the market.

How are energy storage systems promoted within the current legal framework in
Germany?

With the various improvements made by the BMWK in the national legal framework for energy
storage systems in recent years, the legislator has contributed to a favorable market
environment for large-scale storage systems, in particular through exemptions from grid
charges, fees and electricity tax under certain conditions.

For this reason, BMWK already finds the installation and operation of energy storage systems
economical. In the future, according to a new decision of the Federal Network Agency
(lBNetzA9, small storage systems will also be considered controllable consumption equipment
and will therefore benefit from lower grid charges. BMWK also continues its efforts on removing
licensing barriers.




T ¢ r k& bLargest Energy Storage Project with the Collaboration of Kontrolmatik and
Harbin Electric (HEI9

The agreement signed between Progresiva, a subsidiary of the Kontrolmatik group, and

Chinese energy giant HEI heralds the beginni
energy secsosofirsgrkcMhecapacity energy storageg
of Tekirdaj.

This storage facility, planned to be commissioned in 2025, is expected to be a turning point in
T ¢ r l&ienery sector. The project involves an investment of $300 million and is supported
by financing from China. It will also host a 250 MW capacity wind power plant to increase the
di ver si t y&emefgy pfoguction. y e

HEI will cooperate with Kontrolmatik and its subsidiary Pomega. Pomega, which has made a
major investment in the production of batteries and batteries in the field of electricity storage in
Ankara, will supply the batteries and various equipment required for energy storage facilities
from T¢rkiye and China. This strategic partn
energy storage infrastructure by combining local resources and international expertise.

China in Energy Storage

China& installed electricity capacity reached 2920 GW in 2023 with an increase of
approximately 360 GW. While investments in thermal power plants, which constitute nearly half
of the installed capacity in the country& electricity supply portfolio, continue to increase, albeit
limited, the increase in renewable energy resources has attracted attention in capacity
investments. China attaches importance to gradual transitions in a rational manner in this
regard, while on the other hand demonstrating that it continues to maintain supply-demand
security, one of the indispensable building blocks of energy security, with a base power plant
center.

The increase in energy storage capacities is also noteworthy in Chinas 2023 energy
investments. Storage capacity in 11 regions of the country exceeded 1 GW, whereas total
capacity reached 31.4 GW as of the end of 2023. Lithium-ion battery technology stands out in
storage technologies. According to the LEA& 2023 Renewable Energy Report; global
renewable energy capacity is targeted to increase by 3,700 GW to 7,300 GW by 2028. China&
renewable energy portfolio is expected to account for 46 percent of the global renewable
energy share. Rapidly making investments for its own needs, China exports wind and solar
energy equipment to more than 200 countries in the world.




China is a leading country in the field of renewable energy and energy storage systems. Large
market and demand, production capacity, technology development and R&D, transportation and
industrial transformation policies, investment and support policies play a role in the rapid
development of China in these fields.

In addition to the above, China has the world& largest reserves of rare earth elements (FREEJ).
Compared to countries that have completed their technological development and produced
original technologies, China provides serious regulation in the field of renewable energy by using
its leadership in the field of rare earth elements.

[1] iChina& Installed Electricity Capacity Increased by Approximately 360 Gigawatts in 2023,
Reaching 2,920 Gigawatts.q Istanbul Trade Newspaper,
https://istanbulticaretgazetesi.com/en/cin-2023te-elektrik-kurulu-gucune-360-gigavat-kapasite-
ekledi(Accessed: 02.02.2024).

RQINTE i n the Wor lg@ENMAKIhttpsinat€r.teninak.gaow.tr/tr/nte-
hakkinda/dunyada-ve-turkiye-de-nte.html, (Accessed: 02.02.2024).

United States (AUSA9 in Energy Storage

Solar and battery storage projects account for 81% of new electric production capacity in the
U.S. in 2024. Power plant owners are planning to add 62.8 GW of new grid-scale electricity
production capacity in 2024. This addition is 55% more than the 40.4 GW capacity added in
2023. The U.S. Energy Information Administration expects solar energy to account for the
largest share of new capacity in 2024 with 58%, followed by battery storage with 23%. Source:
U.S. Energy Information Administration (U.S. Energy Information Administration)



https://istanbulticaretgazetesi.com/
https://istanbulticaretgazetesi.com/
https://naten.tenmak.gov.tr/tr/nte-
https://naten.tenmak.gov.tr/tr/nte-

It is anticipated that solar energy and energy storage projects will be the leaders by far in new
electricity production capacity to be implemented in the United States in 2024. According to the
evaluations, the total power of electricity production facilities with an installed capacity of over 1
MW to be commissioned in the country in 2024 will be 62.8 GW, and 36.4 GW of this power
will be solar power plants and 14.3 GW will be energy storage facilities.

Planned grid-scale electricity production capacity additions in the USA (2024) Gigawatts (GW)

e+

~ nuclear

15

battery
0 storage

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 143GW

Last year, 40.4 GW of new power came online in the USA, 18.4 GW of which was solar power
plants and 6.4 GW was energy storage investments. However, the slowdown in the increase
in the country® installed wind energy capacity in the last two years will continue, and the wind
power that will come into operation in 2024 will be at the level of 8.2 GW.

While the USA& natural gas-based electricity production capacity will increase by 2.5 GW in
2024, another 1.1 GW reactor is planned to be commissioned at the Vogtle Nuclear Power
Plant in Georgia.

https://www.eia.gov/todayinenergy/detail. php?id=61424#



https://www.eia.gov/todayinenergy/detail

4. Hydrogen Energy

The increasing demand for electrical energy stands out as an important societal trend. Energy
consumption is based on non-renewable resources that have harmful environmental impacts.
The burning of fossil fuels, in particular, contributes to global warming by releasing greenhouse
gases (fGHGQ such as carbon dioxide and methane. In response to the imperative to address
climate change, the adoption of renewable energy resources is on the rise. Transition to such
resources is an important step towards more sustainable and environmentally friendly energy
that will also reduce the negative impact on our world. In this context, hydrogen (H2) plays a
key role as an energy resource as it does not release harmful emissions directly into the
atmosphere. Electricity production from H2 creates minimal environmental impact as its only
by-product is water. H2 energy represents an innovative and environmentally sound approach
to energy production, storage and use and is gaining increasing importance in the
contemporary world.

Being a light gas, H2 is the safest option compared to other alternatives. Natural H2 does not
exist in free form, but rather serves as an intermediate energy carrier. The high energy density
of H2 makes it possible to store significant amounts of energy in small volumes. H2 can be
produced from a variety of energy resources, offering versatility and cost-effectiveness in
extraction methods. The use of H2 is economically beneficial as it finds applications in various
sectors such as transportation, energy and industry. At the same time, H2 energy has some
disadvantages such as storage, especially its high cost and the difficulty of extracting pure H2
from compounds, which requires additional costs during production.

T¢rkiye is one of the countri e ssintemse ipterestint e d
converting its energy system is closely related to the signing of the Paris Agreement and its
responsibilities in combating climate change. The use of H2 energy is in line with the principles
of the Paris Climate Agreement, thus enabling the country to increase its environmental
responsibility. Second, it provides an economic benefit by requiring a reduction in dependence
on unstable fossil energy resources, thus increasing energy security, offering new prospects
for innovation and creating new enterprises and employment opportunities. Third, this is
another way to strengthen international cooperation.

The favorable conditions for H2 production
field and its integration into the world market. These conditions include the country&
geographical location, access to raw materials, technological capabilities, strategic location,
potential markets, etc.




I n

part.i

cul

ar

, geographical
Europe make the country an important location for the research of renewable energy
resources.

and

cl i

ma t

i C

T ¢ r ksiggographical location between Europe and Asia provides the opportunity to develop

transit

competitive advantage in the efficient and economical transportation of H2, which can

contribute to the export of H2 to the Eastern, Southeastern and Central European markets.
Therefore, the Southern Gas Transport Corridor, which is currently used to transport gas to
Te¢rkiye,

Europe

routes

Vi a

and

transport

pl ays

an

corr

i dor s

i mportant

for

r ol

The table below contains key figures for the potential future H2 sector. While Scenario A is
based on a large-scale electrification in all sectors, in Scenario B, sectors where energy use
is relatively intensive are taken into account and the potential H2 energy demand and the
electrolysis capacity required to produce it are determined.

Hydrogen Energy Demand and Electrolysis

Estimations

Parameter

Regions

2030

2050

Scenario A

Scenario B

Scenario A

Scenario B

Hydrogen Demand (TWh)

Federal Germany

4

20

250

800

European Union (EU)

30

800

2250

Electrolysis Demand (GW)

Federal Germany

1

5

50

80

European Union (EU)

7

35

341

511

Source:Fraunhofer

Institut,

Eine Wasserstoff

Roadmap f ¢r

Deutschland,

https://www.ieg.fraunhofer.de/content/darn/ieg/documents/pressernitteilungen/2019-10 Fraunhofer Wasserstoff-Roadmap fuer Deutschland.pdf

Karlsruhe/

Frei

c ha

e



https://www.ieg.fraunhofer.de/content/darn/ieg/documents/pressernitteilungen/2019

Germany in Hydrogen Energy

Approximately 55 TWh of H2 energy consumed annually in Germany, primarily by the chemical
industry, has so far been produced from methane gas (blue H2). The federal government&
former Hydrogen Energy Strategy set the amount needed for 2030 at 90-110 TWh. In the new
strategy draft, this amount is foreseen as 95-130 TWh.

For comparison purposes; the gross amount of electricity produced from renewable resources
in the country in 2023 is approximately 269 TWh, corresponding to approximately 53 percent of
the total electricity produced.

The H2 production capacity (electrolysis capacity) required in 2030 is 10 GW, and the number
of electrolyses required for this is around 1,000 according to the calculations. According to
estimates, the amount of H2 energy that can be produced in these facilities will not be sufficient
to meet the above-mentioned needs. It is thought that approximately 50-70 percent of the
amount to be consumed in 2030 will have to be imported ffrom abroada The H2 energy to be
brought by this time will be transported by ships and then via a pipeline, as is the case with
liquefied natural gas (LNG).

The Fraunhofer Institut, one of Germany& leading research institutes, concluded in its
comprehensive study that, if Germany uses all potential in 2050 and meets the fuel needs of
sea and air routes from H2 and the synthetic fuel produced using the same, it may need H2
energy in amounts of up to 800 TWh per year, and sees it possible to reach an installed
electrolysis capacity of 80 GW by 2050.

According to the agreement between Namibia and Germany on Green H2, it is aimed to meet
the increasing energy demand, reduce unemployment with investments and increase the
regional economic cycle, and ensure the transfer of H2 energy produced in Namibia through a
pipeline to be established between the two countries.

Another cooperation is planed to be made between Germany and Norway on H2 energy.
A wide-area energy supply is conceived with the pipeline considered to be built in this area
and the energy network planned to be established by 2030. Norway also has extensive
opportunities, especially in terms of hydropower.




It is considered that Germany has a strategy to expand its energy resources to as many
partner countries as possible through its work on H2 energy, based on cooperation with
other countries.

China in Hydrogen Energy

H2 energy was included as a leading sector for the first time in the Work Report 2024 of the
Chinese government. Premier Li Qiang& report to the National People& Congress of China
emphasizes that the development of H2 energy is accelerating.

China ranks first in the world in solar and wind energy. In electric vehicle production, the USA is
rapidly gaining upon Europe and Japan.

Keeping on to produce energy from H2, the most abundant element in the world, China
continues its production by accelerating the process even further in 2024. According to issue of
the Wall Street Journal dated 27.02.2024, there has been a remarkable development for
China& H2 industry. Shanghai-based H2 technology company Retire Group has been allowed
to float shares in Hong Kong and raise $100 million in transactions. Retire manufactures
essential equipment such as electrolyzers, which produce H2 from water using electricity, as
well as H2 fuel cells, which are similar to the batteries in electric vehicles.

The China Hydrogen Alliance (CHA), a group of Chinese companies working in the field of H2
energy, estimates that China& H2 energy industry output value will reach 1 trillion yuan (about
$14 billion) by 2025. H2 energy will account for more than 10 percent of China& terminal
energy system, and the annual output value of the industrial chain will reach 12 trillion yuan by
then. According to the CHA, the scale of China& H2 energy market will reach 43 million tons by
2030, green H2 will increase from 1 percent to 10 percent of the energy in 2019, and the
market scale will increase by nearly 30 times.

China continues to rapidly scale up H2 energy. In some cities of China, public transportation
vehicles are currently running on H2 with state support in order to promote H2 energy, the
support given is being diversified and it is planned to increase the number of cities for the
promotion of fuel cell vehicles. Moreover, local governments are expected to develop new
support policies according to the conditions in their regions.




China& Two Major Green Hydrogen Plants

According to analysis by the World Economic Forum, although China is the world& largest H2
producer and consumer, less than 0.1 percent of the H2 it produces is obtained from
renewable energy resources. On the other hand, the world& largest green H2 project was
implemented in China. The first batch of green hydrogenowas produced in the city of Ordos in
China& Inner Mongolia Autonomous Region on 22.06.2023. It is envisaged that approximately
1.43 million tons of carbon dioxide emissions will be reduced annually by producing 30,000
tons of green H2 and 240,000 tons of green oxygen per year.

The facility in Ordos is Sinopec& second project, following the green H2 plant that began to be
constructed in 2021 in Kucha city in northwestern China& Xinjiang Uygur Autonomous Region.
The Kucha Green Hydrogen plant& capacity to produce H2 from water through electrolysis is
20,000 tons per year. The H2 storage capacity reaches 210,000 cubic meters and the H2
transmission capacity reaches 28,000 cubic meters per hour. Green H2 and green oxygen
produced in Kucha are transported via pipelines to a deep coal processing plant, replacing H2
from coal and enabling a clean and low-carbon conversion of chemical products derived from
coal. China plans to build over 400 km of H2 pipeline to more efficiently transfer clean fuel
from the resource-rich west to energy-consuming regions in the east. Moreover, China
continues its efforts on producing H2 energy from seawater.

US Clean Hydrogen Project

The US Department of Energy announced on 14.04.2024 that it will allocate $750 million to a
series of projects aimed at reducing the cost of clean H2.

The projects under the funding announced by the Department of Energy aim to significantly
increase the United Statesaclean H2 production capacity over the next several years by
supporting advanced electrolysis technologies and production and recycling capabilities of
clean H2 systems and components.

This announcement came after the Biden administration released the US National Clean
Hydrogen Strategy and Roadmap in June 2023. The strategy aims to significantly increase the
production, use and distribution of low-carbon H2 for use in energy-intensive industries.




It also aims to increase USA& clean H2 production and use by 10 million metric tons by 2030
and 50 million metric tons by 2050.

H2 is seen as one of the cornerstones of the transition to a clean energy future, especially for
sectors where renewable energy solutions such as wind or solar and emissions reductions are
less common.

Approximately 10 million metric tons of H2 is currently produced in the United States and
approximately 94 million metric tons of H2 is produced globally. However, the great majority of
this production is provided by using fossil fuels, which leads to the release of pollutants and
greenhouse gas emissions.

For example, USA& H2 production relies on the extraction of natural gas via steam methane
reforming, which currently produces approximately 100 million tons of greenhouse gas
emissions per year.

Developing clean H2 capacity, such as green hydrogen, to power the process of extracting H2
from other materials using renewable energy requires major investments in infrastructure,
electrolysis, transportation and storage.

New financing project of the Department of Energy will be funded by the Bipartisan
Infrastructure Law. This financing includes $1 billion for research, development, testing and
deployment activities to reduce the cost of clean H2 produced through electrolysis, and $500
million for research, development, testing, and deployment activities for improved processes
and technologies for the manufacture and recycling of systems and materials for clean H2.

The Bipartisan Infrastructure Act is a bill that aims to improve public safety and climate
resilience, create jobs across the country, and ensure a more equitable future by making
massive investments in the transportation sector. The Bipartisan Infrastructure Act, signed into
law by President Biden on November 15, 2021, provides $550 billion for new Federal
investment in infrastructure, including roads, bridges and public transit, water infrastructure,
resiliency, and broadband, in fiscal years 2022 through 2026.




The new funds will support 52 projects in 24 states, including $316 million for projects focused
on low-cost, high-efficiency electrolyzer manufacturing, $150 million for advanced
manufacturing for fuel cell assemblies and stacks, $82 million for fuel cell supply chain
development, $81 million for electrolyzer component and supply chain development, $72 million
for advanced technology and component development projects, and $50 million for recycling
consortia.

According to the Department of Energy, the projects are expected to enable a fuel cell
manufacturing capacity of 14 GW per year, which would be enough to power 15% of medium
and heavy commercial vehicles sold each year, and 10 GW of electrolyzers per year would be
enough to produce an additional 1.3 million tons of clean hydrogen per year.

US Clean Hydrogen Plan

While the US government proposes regulations on how energy companies can access billions
of dollars in tax relief for producing low-carbon H2 using clean energy resources, the
assessment of nuclear energy remains uncertain. The US Treasury Department stated in the
128-page proposal that the tax relief would be assessed by reference to greenhouse gas
emissions from the energy resource used in H2 production and would range from 60 cents to
$3 per kilogram. While is emphasized that the H2 production tax relief within the scope of
clean energy is an important part of the strategy to pave the way for cross-sectoral private
investments to create a clean energy economy and combat the climate crisis; H2 producers
must prove that they use clean electricity produced within three years after the H2 plant is put
into service in order to benefit from the tax relief. The US Administration believes that low-
carbon H2 will strengthen the fight against climate change by converting heavy industries
such as aluminum, cement and steel, and long-distance transportation.

Source: US to support green hydrogen projects

T¢rkiye in Hydrogen Energy

In our country, H2 has been first included in official documents as an alternative fuel the use of
which should be encouraged in the fEnergy Efficiency Lawopublished in the Official Gazette on
2.05.2007. In 2011, a regulation has been issued regarding H2 fuel vehicles. The Regulation
on the Procedures and Principles for Increasing Energy Efficiency in Transportationg which
includes H2 among the clean energy fuels to be promoted as an alternative to fossil energy
resources in its projects by the Ministry of Transport and Infrastructure, has been published on
2.05.2019.




At the "Hydrogen Research Conferenceoorganized by the Ministry of Energy and Natural
Resources on 15.01.2020, it was stated that H2 would be obtained based on the following four
main benefits. These are:

y'Incorporating more renewable energy into the system,

y'Making the heating sector carbon emission-free,

y'Producing H2 from domestic coal using CO2 capture technologies,

y'Increasing the use of boron compounds for the storage of H2.

At the conference, where the necessity of using storage technologies to balance electricity
production from renewable energy resources was mentioned, it was stated that mixing 2-6%
H2 into natural gas distribution lines was one of the methods. A separate H2 market law can be
formed for the establishment of the H2 ecosystem, and the provisions that can form the basis
for the establishment of the regulatory framework for H2 can be included in the Natural Gas
Market Law (Law No. 4646), the Electricity Market Law (Law No. 6446) or the Law on the Use
of Renewable Energy Resources for the Purpose of Generating Electricity (Law No. 5346).

The Climate Council Commission Recommendations published on 25.02.2022 also include the
development of H2 production, storage and use technologies and the preparation of the
Hydrogen Strategy and Roadmap. According to the iMedium Term Program (2023-2025)0
published in the Official Gazette no. 31943 dated 4.09.2022, it has been stated that the
necessary steps will continue to be taken in all sectors to achieve our country& 2053 net zero
emission targets within the scope of the ongoing resource-efficient and competitive green
conversion policies in the EU, our main export market. In addition, in our country;

y'In order to establish a green conversion infrastructure, green technology R&D projects will
continue to be supported, especially in the agriculture, industry, transportation and energy
sectors, and the investment ecosystem of technologies that contribute to emission reduction,
such as green H2 and energy storage, will be developed.

y'On the way to net zero emissions target, a medium-term low-carbon growth strategy will be
put forward, the amount of additional investment that sectors will need for green conversion will
be determined and various support mechanisms will be planned to maintain their
competitiveness,

y'Access to climate finance will be developed by taking into account the needs of the private
sector, and priority will be given to investments that increase efficiency, have a transformative
quality, have high added value, limit the increase in greenhouse gas emissions and increase
green skills.

Studies conducted by the Presidential Science, Technology and Innovation Policies Board reveal
the importance of developments in H2 technologies.




The Hydrogen Technologies Policy Recommendations Reportoprepared by the Board in May
2021 has been drawn upon in the needs and technological/supportive solutions section in order
to create policy and action proposals that will enable our country to become self-sufficient in the
field of H2 technologies and reach a competitive position by exporting H2 technologies and to
ensure energy supply security/diversity. On the way to achieving the 2053 net zero emission
targets,thel ¢ r ki ye Nat i o ahaslbeek publishgdyby tRe Manistry of Energy and
Natural Resources (IMENR¢ and it has been stated that works will be carried out to mix natural
gas with H2 and synthetic methane in order to provide emission reduction and that the share of
H2 in the gas mixture will be 3.5%. Moreover, the H2 issue will be addressed as a priority in the
12th Development Plan (2024-2028) to be prepared by the Presidential Strategy and Budget
Department and the MENR 2024-2028 Strategic Plan studies, and it is planned to include
targets in this direction.

Needs, Solutions and Roadmaps in Hydrogen Technologies

In determining the needs, solutions and roadmaps in H2 technologies, the current situation and
resources have been taken into consideration within the framework of the global trends
summarized below and our country& priorities.

yOnce T¢rkiye ratifies the Paris Climate Agr der
especially in sectors such as transportation, petrochemicals, iron and steel, fertilizer and
cement.

YIn sectors with intensive energy consumption, such as iron and steel, efforts will be carried out
for the use of low-cost H2 near where it is produced.

Yy There will be a significant increase in the number of H2 vehicles for closed area load carrying
(fork-lift) and long-distance heavy load transportation.

y'Projects and pilot studies will be continued for meeting the heat needs in buildings and
industry by adding H2 to natural gas in gas networks or by using it directly.




yThe blue H2 that Tg¢rkiye wildl produce from it s
transition to the H2 economy in various sectors and a part of the H2 need will be met in this

way.

Yy The aim is to increase energy supply security, environmental sustainability and quality of life

(clean air, water and soil) by using green H2 produced by our energy resources.

YAl t hough T¢rkiye is heavily dependent on fogsi
renewable electricity production in the last decade, led by hydroelectricity, solar and wind.

Considering its resource potential in solar and wind, and especially its low PV installation costs,

it is clear that Tg¢rkiye will achieve furthe
acceleration of domestic electrolyzer development studies and the significant developments

that have already been made in this field in the world will enable the use of green H2 in every

field with electrolyzers using electricity obtained from renewable energy, which is our country®
domestic resource.

Yt is predicted that the need for H2 will gradually increase in the production of
hydrocarbon-based fuels and all kinds of materials for the evaluation of carbon after

CO2 capture in the fight against climate change.

Devel opment s& Hydrogeg EnkergyJeurney

The "HY South Marmara Projectg prepared by a 16-member international partner consortium
in which the South Marmara Development Agency is the coordinator, has been awarded
support within the scope of the Horizon Europe Clean Hydrogen Partnership 2022 Call. With
a total budget of 36.8 million eurosanda5-y e ar pr o e @rst Green Bydrkgery e
Valley is planned to be implemented. With the success of the project, an EU grant of 8 million
euros, the highest grant amount ever, has been brought to our country and a first has been
experienced in the history of the Framework Progr ams f or Tg¢r ki ye.




With the implementation of the project, the TR22 South Marmara Region will be one of the

| eadi ng r e g i&cefiogs ta achielea cabbnyneutral economy in 2053, and the

region will also be a candidate to become one of the leading regions in the export of H2 and

its derivatives to European countries.

I n the Southern Marmara Regi on, &wdiaietettriciiyr ovi dgs
production and is approaching 3 GW capacity as the leading region in renewable energy

installed capacity, a kind of H2 economy is envisaged to develop with this project. A minimum

of 500 tons/year of green H2 to be produced atEnerjisa} r e&i i t e i n Bal ékegi
transported by Linde Gaz and used in the facilities of Hydrogen Peroxide, Kale Seramik,
ki kecam and Et.i Maden.

This project, which will be one of the first concrete steps of the South Marmara Hydrogen

Coast Platform, will focus not only on green H2 production but also on the production of liquid

and solid H2 derivatives, and one of the goals of the project is to produce H2 derivatives such

as methanol and ammonia, on imports of which QT
and its own resources.

(Source: https://enerji.gov.tr/duyuru-detay?id=20316)

5. Carbon Capture and
Carbon Tax

Today, the damage caused by carbon emissions to the environment has reached very serious
dimensions. For this reason, it is very important for sectors such as energy, heavy industry
and transportation, which cause a large amount of carbon emissions, to transition to clean
energy production. Various technologies and approaches need to be developed in order to
successfully complete the decarbonization processes of these sectors and ensure sustainable
and competitive development. Among these technologies, technologies being developed to
reduce CO2 gas emissions, such as nuclear energy, variable renewable energy (VRE)
resources and carbon capture and storage (CCS) are encountered as today& trends. Since
the climate change issue began to come to the fore, these technologies have been on an
upward trend as governments improved their investments and policies towards net zero
emissions developed. Among these technologies, CCS technology is seen as a bridge
technology used to transition to net zero emission energy in the near and medium term.
However, this technology is a costly technology, and studies have shown that CCS costs can
be reduced by converting some of the stored carbon for use.



https://enerji.gov.tr/duyuru-detay?id=20316

The technology of converting captured carbon for another use is called carbon capture,
utilization and storage technologies (CCUS).

In the last a few years, CCUS technologies have gained new momentum thanks to stronger
climate targets and financial incentives. However, it is known that more than these projects are
needed to prevent carbon emi ssi onsmparbadadprear e
industrial levels. The International Energy Agency report states that CCUS projects reduce
carbon dioxide emissions by almost a fifth; that the cost of combating the climate crisis can be
reduced by 70%. One of the most important reasons why CCUS is necessary is that it is difficult
and expensive for heavy industry, namely, fertilizer producers, steel mills, and cement
manufacturers, to adapt to operating with cleaner energy. Our country is not yet included

among these projects. In this regard, it carries out project proposals by various public
institutions and organizations.

Carbon Capture Technologies

Carbon capture technologies are a variety of methods designed to capture and store or
otherwise use carbon dioxide (CO2) gas in the atmosphere. These technologies aim to help
reduce greenhouse gas emissions and target to play an important role in combating climate
change. The first step in the Carbon Capture, Utilization and Storage (\CUCS¢ process is
capturing the carbon. Carbon capture can be done by many different technologies and
methods. There are four main carbon capture technologies. These technologies can be used
pre-combustion, post-combustion or with oxy-fuel.

1. Carbon absorption

2. Adsorption

3. Carbon capture by membrane

4. Carbon capture by cryogenic process

Pre-combustion carbon capture technologies are based on capturing CO2 from fossil fuels
before combustion occurs.

Carbon capture technologies used after combustion are mostly suitable for conventional
natural gas and pulverized boiler coal power plants. These technologies aim to capture the
CO2 in flue gas that is produced after burning fossil fuels. Post-combustion carbon capture
technologies are the most researched systems as they can be applied later in the plant. Post-
combustion carbon capture technologies can be applied to operating facilities without much
modification.




With post-combustion carbon capture, CO2 can be captured to a very large extent in new
facilities. Compared to other technologies, it can offer higher operational flexibility and can be
integrated into different systems. Oxy-fuel carbon capture is based on burning fossil fuels with a
gas mixture close to pure oxygen instead of air. The aim here is to produce flue gas with a high
CO2 concentration and containing water (H20) and then to capture the CO2 by dehydration
and low-temperature purification. Oxy-fuel carbon capture can be used in pulverized boiler coal
power plants, fluidized bed coal power plants and gas turbines.

The appropriate carbon capture technology varies depending on the volume of the gas, the
CO2 concentration, the ratio of other gases in the gas mixture, the pressure and temperature of
the gas mixture, the carbon ratio targeted to be captured, and the purity of the targeted gas
after carbon capture. These elements determine carbon capture technology and the costs of
carbon capture. Each technology has advantages and disadvantages. Each technology may be
more advantageous or disadvantageous than the other when cost, operational ease
(operability), carbon footprint, CO2 ratio in the gas inlet, CO2 purity in the gas outlet and other
factors are evaluated. For this reason, it would not be correct to say that any technology is
definitely better than others. Each technology has advantages depending on the sector and
market in which it is used.

The table below shows the sectors where each technology is used and the stage of
development they are at.

Carbon Capture by e G

Carbon Adsorption Membrane X
Separation Process Absorption (Membrane Cryogenic Process
Separation)
Electricity Production B -
0Oil and Coal Products B - i T
Pulp and Paper A - - T
Cement Production B i A T
Chemical Production B i - T
Iron and Steel B i i T
Oil and Natural Gas Process B i i T
Agriculture, Pesticides and B i - T
Fertilizers
B: Pr i ma iSecontdesye)se//A Research Test /T: Theoretical




CCS Legislation Developments and Examples in the World

European Union

The EU has adopted and published the Carbon Capture and Storage (fFCCS9 Directive, which
is its legislation on the use of CCUS technologies, in 2009. The Directive establishes the legal
framework for the geological storage of CO2. The CCS Directive covers the storage of CO2 in
geological formations in the EU and the entire life cycle of storage areas. It also includes
provisions regarding the capture and transportation components of CCS. In its Sustainable
Carbon Cyclesscommunication, the European Commission set the long-term goal of building
sustainable and climate-resilient carbon cycles. Under this goal, the European Commission
provides methodological support and financing to support the industrial capture, use and
storage of CO2 and developed a regulatory framework for the certification of carbon removals.

The statement on sustainable carbon cycles also addresses the concept of carbon farming,

which aims to sustainably manage agricultural land in ways that help remove CO2 from the

atmosphere and increase carbon stocks. Finally, iblue carbonoinitiatives aim to increase the
removal of CO2 from ocean and coastal ecosystems by regenerating ecosystems.

The EU has been promoting investments in innovative low CO2 demonstration projects in the
energy industry through the NER 300 Programme, which has been running within the EU-ETS
framework since 2011. The main financing focuses of the NER 300 programme are on
innovative renewable energy technologies and CCUS. Under the title of Innovation Fund, it is
aimed to spread the resources for CCUS to the industrial sector. As of 2021, the Innovation
Fund is part of the EU-ETS. From 2020 to 2030, it is aimed to provide incentives within the EU
to industry projects that demonstrate innovative low CO2 production processes which can
significantly contribute to climate change mitigation, including environmentally safe Carbon
Capture and Use (CCU) processes. The first call for proposals from the EU Innovation Fund
has been published by the European Commission on July 3, 2020. This call for proposals
addresses projects with an investment volume of over 7.5 million euros.




USA

The current policies of the USA regarding CCUS can be gathered under four main headings.
Below are summaries of these policies:

1. Carbon Capture Program: It has been established for the research, development,
demonstration and deployment (RDD&D) of technologies aimed at capturing more than 95% of
CO2 emissions from power plants, cement and steel plants, refineries, petrochemical plants
and other sources.

2. Carbon Storage Program: It has been established to provide verifiable information for

the long-term storage of CO2 in commercial volumes and timeframes and to ensure the
applicability of geological carbon storage as an effective CO2 emission reduction solution.

3. Carbon Capture Demonstration Projects Program: It is a program that provides financing for
demonstration projects in carbon capture technologies related to the use of coal and natural
gas.

4. Carbon Dioxide Removal Program: It has been established to develop various CDR
approaches to facilitate gigaton-scale carbon dioxide reductions until mid-century.

All of these policies are being implemented, and the implementation start years vary between
2002 and 2022. In addition to these existing policies, the Inflation Reduction Act announced by
the US Administration in 2022 has created a budget of $369 billion for investments in energy
security and combating climate change; 3 billion dollars of this budget has been allocated for
CCUsS.

United Kingdom

As part of the Spring Budget 2023, it has be
provided for the early commissioning of CCS projects on the east coast of England, the north

west and north Wales. The country is committed to using the CCUS to achieve net-zero

emi ssions by 2050. To this end, bet ween 2004
public financing for CCUS Research and Innovation. This financing has been crucial to
understanding the basic science of CCUS, developing improved capture processes and
equipment, and also training the next generation of subject matter experts in CCUS.
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As an important step, England started to implement the Dispatchable Power Agreement

(DPA) to support power plants generating electricity with CCUS. With the Dispatchable Power
Agreement, it aims to commission at least one CCUS power plant in the mid-2020s. It began

to review and continue to improve the policy framework to encourage the development of new
CCUS projects and published the CCUS Investor Roadmap in April 2022. It was committed to
reach 10 MtCO2/year CCUS capacity by 2025. Using CCUS technology, it aims to capture

and store 20-30MtCO2 per year by 2030, laying the foundations for future investment and
potenti al export opportunities. For this pur
created. The CCS Infrastructure Fund includes the Net Zero Hydrogen Fundof A2 4 0 mi | |
which supports both CCS and active rblueoand electrolytic rgreensohydrogen.

Germany

Germany aims to reduce emissions by 80-95% with carbon capture and storage (CCS)
technologies in the power plant sector and industries with high CO2 emissions. Research into
geological CO2 storage in the country has been financed by a special program since 2005.
This program ended in 2014. The Federal Ministry for Economic Affairs and Climate Action
(BMWK) funds energy research, including CCUS. Germany has launched two major research
projects in 2021 to investigate scenarios for Direct Air Carbon Capture.

The Netherlands

The Netherlands aims to reduce CO2 by around 9 Mt by 2030 through the use of Carbon
Capture and Storage (CCS) in the chemical industry, refineries and waste incinerators, based
on projects to be subsidized through SDE++. The SDE++ scheme operates as an operating
grant, where producers can receive financial compensation for renewable energy or CO2
emissions reductions. Producers receive financial compensation for the profitless component of
the cost of the CO2 emissions they reduce. SDE++ compensates producers for the profitless
portion of the cost price over a given number of years, depending on the technology used.

Financing of CCS Technologies

In general, CCS is known as a very costly technology. Although costs are decreasing from
year to year, they have not yet reached optimum levels. KYD has a cost structure consisting
of three stages: capture, transportation, use or storage.

(@)



According to Regional Environmental Center (REC) data, the cost of capturing, transporting and
storing carbon in existing electricity production and manufacturing industry facilities has
dropped to the level of 100 US dollars per ton. But the cost of capturing carbon directly from the
air remains high.

Capturing CO2 also increases the cost of electricity production. Capturing CO2 at power plants
requires additional energy, increasing the cost of producing electricity. This cost increase varies
depending on the type of power plant (coal or gas-fired) and the cost of the fuel. The
transportation and storage costs of captured carbon appear to be lower than those of capture.
While transportation costs are relatively low, compressed and dehumidified CO2 is transported
in two ways:

yTransport by pipes (preferred method)

yTransport by tankers (such as LNG transport)

The distance to be transported, the quantity and the method of transportation are the main
elements affecting the cost. Transporting by pipes is more preferred than transporting by
tankers. In these two methods, the distance and quantity to be transported are factors affecting
the cost. Storage costs depend heavily on the type of reservoir from which the pumping will be
performed. CCS is an expensive technology. Considerable investments are required to upgrade
or improve technology at facilities and to build the transportation and storage infrastructure.
Large-scale facilities provide the best economy of scale but are more expensive to operate. For
this reason, there are opinions that it is difficult to obtain financing and share commercial risk
across projects.

Carbon Tax

A carbon tax is a type of tax imposed by countries to reduce greenhouse gas emissions and
economically penalizing carbon dioxide emissions generated during production, consumption
or importation. Taxation is determined in proportion to the carbon footprint of the product. This
practice is carried out to reflect the cost of damage to the environment and to encourage
environmentally friendly production and consumption habits.

Carbon tax is a type of tax that has come to the agenda as part of efforts to combat climate
change around the world. This tax is applied as an additional tax on products and services
produced in order to reduce carbon emissions resulting from production and consumption
activities.




The emergence of a carbon tax is associated with increase of the environmental problems
and growth of the concerns about climate change. It has been first discussed among
environmental taxes worldwide in the 1990s and first adopted by the EU in 2005. The carbon
tax, put in place as part of the EU& strategy to combat climate change, has been implemented
at various levels in member countries since 2005.

In recent years, the issue of carbon tax has been increasingly discussed around the world.
While some countries are making legal arrangements to apply carbon tax, other countries are
continuing their studies on this issue.

Carbon tax is a policy based on taxing carbon-containing products or their emissions in order
to encourage the reduction of greenhouse gas emissions. This policy is considered an
important tool in environmental sustainability and combating climate change. Carbon tax
policies can generally be implemented as follows:

1. Direct Carbon Tax: A specific tax is imposed for a certain unit of carbon emissions. This tax
aims to reduce carbon emissions from specific sectors, such as carbon emissions from energy
production.

2. Capacity or Performance Based Carbon Tax: Taxing the products or enterprises in
proportion to the emissions they produce. For example, taxing a facility based on its production
capacity or emissions performance.

3. Carbon Border Tax: Taxing imported products based on their carbon content or emissions
from the production process. This policy aims to balance the environmental impact of the
production of imported products.

4. Carbon Trading Systems: Systems that involve trading in emissions permits or quotas. In
these systems, a certain emission limit is set and companies act within these limits. If a
company reduces its emissions, it sells excess quota; if it cannot reduce its emissions, it will
have to purchase additional quota.

5. Supporting Advanced Technology and Green Investments: Providing financial support
or incentives to encourage the development and use of carbon-reducing technologies and
green energy resources. This policy aims to accelerate the transition to a carbon-free economy
by increasing the use of renewable energy resources. These policy tools can, in addition to
implementing a carbon tax, be used to reduce carbon emissions across various sectors and
take steps towards a sustainable future.




Countries Applying Carbon Tax

Carbon tax is becoming one of the main policy options used to reduce the impact of climate
change. Carbon tax was first discussed in the UK in the 1970s. However, although England
was the first country to begin discussing carbon tax, it was not the first country to apply it. The
carbon tax was first applied in Finland in 1990. It has been applied in Finland to reduce energy
growth and its harmful effects.

Finland has been the first country to introduce carbon tax, despite being responsible for just
0.3% of the world& emissions. The carbon tax applied in Finland includes fuels such as
gasoline, diesel and other energy resources (oil, coal, electricity, etc.). In 2001, 55% of the total
environmental taxes in Finland were composed of this tax.). Following Finland, it has been
started to be applied in countries such as the Netherlands, Sweden, Norway and Denmark
between 1990 and 1992. However, there is no uniform carbon tax application. Each country
implements it according to its own specific conditions and requirements.

Australia is one of the countries that implements carbon tax as a policy tool. The Australian
government introduced a carbon tax through the Clean Energy Act, which came into effect on
July 1, 2012. By this practice, it aimed to make polluters pay a certain amount of tax per ton of
carbon emissions they release into the atmosphere. The Australian government has
announced extensive legislation and funding to reduce carbon pollution and invest in clean
energy resources. These supports aim to increase competitiveness in the low-carbon economy
and to increase investment in capital, skills and innovation.

Carbon tax has been applied in Sweden since 1991 at different rates for each fossil fuel. Then,
it can be said that the carbon tax in Sweden is levied according to the carbon content of fossil
fuels. However, carbon tax is not applied to fossil fuels used for electricity production. The
carbon tax in Sweden has been initially applied equally to households and industry without any
discrimination. However, over time, tax rates have been adjusted and the tax rate for the
industrial sector has been reduced. In this context, the tax rate in the industrial sector has been
reduced from 50% to 25% in 1993. Since the costs of companies increased with the carbon
tax, it has caused a change in the decisions of the companies and they have preferred to
produce with clean technology. In this context, it can be said that the carbon tax has been
effective.




Carbon tax has been introduced in Norway in 1991 to reduce carbon dioxide emissions. This
tax has been initially imposed on gasoline at $40.1 per ton of carbon dioxide emissions.
Although the carbon tax has been first imposed on gasoline, the same tax has also been levied
on oil, natural gas and coal. However, some sectors have been exempted from this tax on the
grounds that it would cause an increase in their costs and would have a negative impact on
international competition. In order for the carbon tax to be theoretically effective in Norway, it
has been suggested to apply a high tax to fuels with high carbon content and a low tax rate to
fuels with lower carbon content. As a result of the exemptions applied, the carbon tax&
purpose of reducing carbon dioxide emissions has remained limited. Therefore, the
internalizing effect of this tax on negative externalities is decreasing. Carbon tax is
implemented in Denmark to encourage the use of fuels with lower carbon intensity than fossil

fuels. When the carbon tax was first introduge
48 per ton, depending on the carbon content jJo
changing the |l ower | imit to 012 and the uppe
that each enterprise is liable to pay varies according to their carbon intensity.

Terkiye

An official carbon tax application has not ye@t
has signed the Paris Climate Agreement in 2015 and committed to reducing carbon emissions.

I n this framework, it is ai med f oansbVy21Poloy2039. t
Work on the application of a carbon tax in Tgr
regulation on carbon tax has been prepared by the Ministry of Treasury and Finance of the
Republic of Tg¢rkiye. However, this regulatio

The practice of the carbon border tax, which was planned to come into effect on January 1,

2023, has been postponed to October 2023. The regulation planned to be implemented with a

gradual transition period is expected to come into full force asof January1 0, 2026& T ¢fr k
carbon tax practice has been put in place by the fEnvironmental Lawg which came into force in

2021. In this context, carbon tax is calculated according to greenhouse gas emissions

generated during the production, import and sale of oil, natural gas, coal, lignite and all

products. The carbon tax is determined in proportion to the carbon footprint of the product.




The carbon tax wild.l apply to imported produc

The EU Emissions Trading System (ETS)

It is a trading system whereby carbon emission rights granted to enterprises can be bought and
sold using the cap and trade method. In Emissions Trading Systems, enterprises can trade
carbon with each other. ETS is a market-based mechanism developed to increase
environmental sustainability and reduce greenhouse gas emissions. This system is used by
governments and international organizations as part of their environmental policies. ETS gives
companies the right to a certain amount of carbon emissions and aims to achieve
environmental goals by enabling trading of these rights.

The implementation of ETS dates back to 2005. While some countries have activated the ETS

as a Kyoto Protocol Sanction, some countries have put in place the emissions trading system

on their own volition. According to World Bank data for 2021, 24 countries have emissions

trading systems, accounting for 16% of total emissions. According to 2023 data, emissions

trading systems corresponding to 23% of total emissions in the world are in place. Some

countries that implement the Emissions Trading System are Canada, EU, Germany, Mexico,
Vietnam, New Zealand, Indonesia, Japan, China, Kazakhstan, Australia, Colombia and South
Africa. According to the World Bank, 22 countries are preparing to implement the emissions
trading system. Some of the countries that are preparing to implement it are as Brazil,

Col ombia, T¢rkiye, Senegal, Gabon, Chil e, Mo

The aim of the ETS is to control the emissions of countries whose emissions have been limited
by the Kyoto Protocol. ETS works with the polluter pays mechanism. The aim is to impose
financial sanctions on enterprises with high greenhouse gas emissions to ensure that they
reduce their greenhouse gas emissions. Providing a flow of resources to enterprises that carry
out green conversion activities in their production is also among the aims of emissions trading
systems.

y'Reducing Greenhouse Gas Emissions: The most important goal of the ETS is to reduce
the amount of greenhouse gases released into the atmosphere. This plays a critical role in
combating climate change.

y'Promoting Environmental Sustainability: The system supports environmental
sustainability by promoting companies and industries to use more environmentally friendly
technologies and production methods.

S



Yy Providing Market-Based Solutions: ETS promotes environmental protection using market
mechanisms. This approach provides cost-effectiveness and economic flexibility.
y'Accelerating the Transition to Carbon-Free Economy: This system supports the
transition to a carbon-neutral economy by encouraging investment in low-carbon and
renewable energy resources.

y Strengthening International Cooperation: ETS provides a platform that promotes
cooperation and harmony among different countries in combating climate change.

y Creating Economic Incentives: Low-emission companies can generate economic returns
by selling emissions rights. This encourages investment in green technologies and sustainable
practices.

Yy Enhancing Transparency and Accountability: ETS requires regular monitoring and
reporting of emissions levels, allowing companies to be more transparent and accountable
regarding their environmental performance.

Yy Providing Data and Opinion for Policymakers: The data provided by the ETS helps
policymakers make more informed decisions on climate change and environmental policies.
These objectives make the ETS an effective tool to combat global climate change and offer
both environmental and economic benefits.

Differences Between Carbon Pricing and Carbon Tax
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Source: https://olc.worldbank.org/content/emissions-trading-systems-using- markets-promote-

low-emissions-development-self-paced @ THE WORLD BANK
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The EU Emissions Trading System (EU ETS)

The EU Emissions Trading System (EU ETS) is the cornerstone of the EU& policy to combat
climate change and is a key instrument for reducing yellow gas emissions cost-effectively. It is
the world& first major carbon market and remains the largest. It operates in all EU countries,
plus Iceland, Liechtenstein and Norway. It limits emissions from 11,000 energy-intensive
facilities (power plants & industrial facilities) and airlines operating between the above-
mentioned countries. It covers around 40% of the EU& greenhouse gas emissions. In order to
meet the target of being climate-neutral by 2050 and the interim target of a net 55% reduction
in greenhouse gas emissions by 2030, the European Commission proposes to review and
rearrange the ETS and, if possible, expand its scope. The Commission has published its initial
impact assessment and launched an open public consultation on rearrangement of the system.

The EU ETS operates on the principle of icap and tradea The cap is adjusted according to the
total amount of a particular greenhouse gas which facilities within the system may emit. The
cap is reduced over time, thus decreasing total emissions. Within the cap, companies buy or
sell emissions permits; they can trade these with each other when needed. At the same time,
they can purchase limited amounts of international credits by carrying out projects that save
emissions around the world. Having a limit on the total amount of permits available ensures
that the permits have a value. At the end of each year, the company must have enough permits
to cover all of its emissions, otherwise too heavy fines are imposed. If the company reduces its
emissions, it can keep its idle permits in case it needs them in the future or sell them to another
company that is experiencing permit shortages. The trading system provides flexibility to cut
emissions where the cost of doing so is lowest. A strong carbon price also encourages
investment in clean, low-carbon technologies.

The EU Emissions Trading System has proven to be an effective tool for achieving emissions
reductions in a cost-effective manner. Emissions from facilities covered by the ETS have
decreased by approximately 35% between 2005 and 2019. The introduction of the Market
Stability Reserve in 2019 led to a higher and stronger carbon price, which allowed for a 9%
reduction in total emissions, a 14.9% reduction in electricity and heat generation, and a 1.9%
reduction in industry in 2019 compared to the same period in the previous year. As part of the
European Green Deal, in December 2020 the Commission presented an impact assessment
plan to increase the EU& greenhouse gas emission reduction target to at least 55% by 2030.




By June 2021, the Commission will present legislative proposals for implementation of this new
target, including a review and rearrangement of the emissions trading system and, if possible,
an extension of its scope. The Commission has published its initial impact assessment and
launched an open public consultation on rearrangement of the system.

The first phase of the EU ETS, which is a system managed in phases has been a 3-year pilot
period implemented in 2005-2007. This phase has been considered a learning process and
almost all of the allocations have been distributed free of charge.

In the 2nd phase between 2008 and 2012, free allocations have been reduced to
approximately 90%, and an upper limit of approximately 6.5% lower than in 2005 has been
applied. The fine amount has been increased from 40 euros per ton to 100 euros per ton.

The reform of the EU ETS framework for Phase 3 (2013-2020) has introduced significant
changes to the system compared to phases 1 and 2. Caps on emissions have started to be set
across the EU since the beginning of the third phase of the EU ETS (2013-2020). The sector
and greenhouse gas coverage2 has been expanded in the third phase. Moreover, the free
allocations given to the energy sector in the 3rd phase have been reduced to zero. Since 2013,
EU electricity producers have been obliged to purchase all the allowances they need for
electricity production. However, free allocations of electricity production facilities may be
provided to certain EU Member States in order to modernize their energy sectors.

In the current 4th phase of the EU ETS (2021-2030), the upper limit is reduced annually across
the Union, continuing according to a linear reduction factor of 2.2% per year. Open auction, not
free allocation, has been determined as the main method for allocation distribution.




The terms digitalization and digital transformation have been frequently encountered in different
fields in recent years. The term digital, derived from the Latin word fdigitusomeaning finger, is a
concept which expresses the digitization that forms the basis of information systems. As a
result of the digitization of analog data, data can now be processed, stored and managed by
computers. Digitalization first manifested itself in enterprises as the automation of business
processes through the use of software systems, and later led enterprises to change their
business models with the support of various developing digital technologies, especially the
Internet. The fourth industrial revolution, Industry 4.0, has started with the rapid development
and integration of digital technologies, and the digitalization process in enterprises has begun to
be called digital transformation, as it includes all business processes, business models and
organizational structures of enterprises.

Digital transformation strategy is an important part of the company strategy rather than an IT
strategy which aims at the efficient management of information technology infrastructure and
software systems, and its goal is to provide businesses with a roadmap to achieve digital
transformation. However, drawing a roadmap for digital transformation is a challenging task,
because digital transformation can occur in many different ways in enterprises, and all forms of
digital transformation should be taken into account together in the roadmap.

Simply adopting new technologies is not enough for any digital transformation strategy to be
fully effective. For maximum impact, transformations must occur within all elements of the
organization. The six key components of digital transformation are:

y Customer Experience: Customer-centric business innovation is one of the key components
that reinforce digital transformation. Adopting an emerging technology after fully exploring it in
the context of the customera journey, behavior, and expectations is a much better approach.
Y Employees: Employees should view the adoption of transformative technology as a
supportive process and not feel threatened by that process. New digital models can only be
successful if employees wholeheartedly embrace them. This can be achieved through a
combination of training, attracting the right talent, and retaining existing talent by creating
opportunities for them to develop.

y Change: Digital transformation efforts bring about changes in all parts of the enterprise.
Planning is essential to avoid overload and confusion due to unexpected changes. It should
provide the necessary tools and environment for a successful digital transformation.




y Innovation: Digital transformation and innovation are closely related but not the same.
Innovation is the process of creating ideas that reinforces transformation. This happens through
an environment of open communication, collaboration and innovative freedom that encourages
employees to experiment. Once an idea has been tested, digital transformation is pursued to
implement it on a large scale.

y Leadership: Business leaders must be proactive (taking the initiative to intervene in any
situation) and bring order to the process in all digital transformations. It may be necessary to
think ahead, explore technologies from multiple perspectives, and inspire others to do the
same.

y Culture: When digital transformation leaders put the previous five key components into
practice, a culture of innovation emerges. Digital transformation initiatives are rapidly expanding
and achieving success thanks to employees who are enthusiastic and excited to provide the
best possible customer experience.

/. Circular Economy

Circular economy is a production and consumption model aimed at improving the life cycle of
products. It is aimed by this model to minimize waste throughout the life cycle of products.

Cyclical economy is a production and consumption approach that preserves the value of
products and materials for a long time, minimizes the use of harmful substances and limited
resources, including carbon, prevents waste and waste generation, ensures that products are
reused at the end of their life in a sustainable and safe way for the environment and human
health, adds more value to products and supports decarbonization.

Linear Economy

Current (Recycling) Economy Circular Economy I

Production I Sustainable Production
-

Recycling , Recycling '

Sustainable Use

Raw Materials

Production




In the traditional, linear or so-called linear economic model, the use of raw materials,
consumption of products and non-recyclable waste cause environmental pollution.

Difference between linear and circular economy

Linear Circular

Method Take-Make-Dispose Reduce-Reuse-Recycle

Focus Eco-efficiency Eco-effectiveness

System Limits Short term, from buying to selling |Long term, multiple life cycles

Reuse Downcycling Upcycling, high quality recycling

Circular economy is an economic model that focuses on continuity and environmental
protection in the process from the use of raw materials for production to waste generation.
Compared to the traditional or linear economic model, it adopts the principles of fReduce-
Reuse-Recycleoinstead of iTake-Make-Disposea

Reduce: Refers to the reduction of raw material use.
Reuse: Means utilization of the products and components by reusing them.
Recycle: Refers to the effective and high quality reuse of raw materials.

A circular approach based on efficient use of natural resources and reduction of waste through
recycling contributes to sustainable development.

As discussions on global warming, environmental pollution and increased environmental
awareness increase day by day, the benefits of sustainability in production, consumption and
behavior are also becoming apparent.

The circular economy model, which supports sustainable development, provides many benefits
for both today and the future.

Let& take a closer look at the benefits of such an economic model for everyone:

y Effective use of resources and savings through recycling.




y'Achieving more efficiency in material and production areas by re-utilization of resources.
y Developing innovative products and services through a circular cycling perspective.

y Supporting the increasing environmental awareness through responsible production and
consumption.

y Saving energy and reducing emissions through efficient use of resources.

y Protecting the natural balance by reducing environmental impact.

In addition to all these benefits, sustainable practices need to be implemented in order to
combat climate change, which is a global problem. A sustainable life can be achieved by
being more conscious in the production and consumption processes. This is made possible
by the transition to a circular economy.

Circular Economy in T¢grkiye

Circular Economy has started to be i mpl ement
from 2019. This concept has been on the agenda since the beginning of 2021, as the EU has
made the Green Deal mandatory due to the impact of the pandemic, climate change and
droughts (high temperatures).

There are two organizations that support the rapid progress of Circular Economy studies in
T¢rkiye, which are T¢grkiye Circular Economy
Cooperative. T¢rkiye Circular Economy tRdaad f o
consultancy services for companies that truly wish to accelerate their transition to a circular
economy. The Sustainable Industry and Circular Economy group, one of the subgroups of the
Business Council for Sust ai na bkiye, supmossehisplatfore n t
by meeting the need for information/resources, providing measurement mechanisms, providing
technical grant support and creating collaboration opportunities.

DCUBE Circular Economy Cooperative works to ensure that efficient and sustainable

devel opment policies become widespread throu
result of the implementation of the Circular Economy Model, especially in the fields of

ragriculture, food, energy, textiles, watera Most of the companies in
Europe have started to prefer purchasing raw materials and goods from suppliers that comply
with the circular economy. For this r e asghave,

put in place the circular economy application system under the name of sustainability.




8. COP' 29 Baku

The United Nations Climate Change Conference (iFCOP9 will be held in Baku through

November 11-24. This will be the 29th. Heads of states and leading executives of global

companies will take part in this international organization, which is closely followed by the

whole world after Dubai hosted it last year. All countries that are party to the United Nations
Framework Convention on Climate Change participate in this organization. The chairman of

this years conference, Mukhtar Babayev, continues preparations for the conference by visiting

many countries, especially European and North American countries. It is envisaged to be a

more I mportant organization for the domparedt@i j an
previous conferences. A high level of representation and participation from both the public and

private sectors is expected.
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