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8TH NC OF TURKIYE

1 EXECUTIVE SUMMARY

This document contains Turkiye's Eighth National Communication required under the United
Nations Framework Convention on Climate Change, as reaffirmed by UNFCCC decision 9/CP.16
and UNFCCC decision 2/CP.17. Turkiye has submitted its First National Communication in 2007.
The latest submission was the Seventh National Communication in 2019. The Eighth National
Communication provides information for the four-year period from 2019 to 2022, and its
findings are up until the end of 2022. The Communication provides detailed information and
offers a comprehensive overview of the climate chance policies and measures of Turkiye. The
Communication provides a comprehensive overview of the trends and outcomes related to
national circumstances, GHG emissions and sinks for the period covered. It also includes
assessments of vulnerability, climate change impacts and adaptation, research findings, and
systematic observations, as well as reviews of education, training, and public awareness efforts.
Moreover, it also includes the Fifth Biennial Report of the Country. Significant developments
have occurred since the end of 2022, which are not included in this Communication. This
information will be covered in the following Ninth National Communication.

TUrkiye has experienced significant demographic and economic changes in the last few decades.
Its population has grown from 55.1 million in 1990 to 83.4 million in 2022 and is projected to
reach 104.8 million in 2050. While there has been a decline in the rural population, the urban
population has increased, with 93.4% of the population living in urban areas in 2022. The
Country's surface area is 783,562 km2, and the population density was 111 persons per km2
in 2022. The Turkish economy has generally experienced growth from 1990 to 2022, with GDP
(current price) increasing from 149.2 billion $ to 9o05.5 billion $, and annual foreign trade
volume reached 617.9 billion $ in 2022. The COVID-19 pandemic has significantly impacted
Turkiye after its outbreak in early 2020. Turkiye implemented various measures to curb the
spread of the virus, including lockdowns, curfews, and travel restrictions. These measures had a
significant impact on the economy, with the tourism sector being particularly adversely
affected. However, Tirkiye became one of the few countries that recorded positive growth in
2020. The economy grew strongly by 11.4 percent in 2021. Turkiye became the fastest growing
country among the G2o0. In 2022, despite of the increasing commodity prices, the economy
continued to grow by 5.6 percent.

Turkiye locates between subtropical and temperate zones, as well as its coastal location and
mountainous landscape result in varying climatic conditions across different regions of the
Country. The long-term annual mean temperature in TUrkiye has increased to 13.9°C, and the
annual mean precipitation was 573.4 mm between 1991 and 2020.
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The total primary energy supply was 52.5 Mtoe in 1990 and since then it has increased by 203%
reaching to 159.4 Mtoe in 2021. In 2021, the industrial sector accounted for 33.7%, residential
and services for 31.1%, transportation for 24.8%, non-energy consumption for 6.3%, and
agriculture for 4.1% of the final energy consumption. In the same year, 15.6% (24.9 Mtoe) of
Tirkiye's total primary energy supply was met by renewable energy sources. Renewable energy
in Turkiye is supplied through various sources. In 2021, geothermal sources accounted for the
highest proportion, contributing 45%, followed by hydraulic sources at 19%, biomass sources at
16%, wind at 11%, and solar energy at 8% among renewable energy sources. Approximately 710
bcm of natural gas reserves discovered in the Black Sea recently are expected to gradually
reduce foreign dependency on natural gas, with the start of natural gas production in the field
as of 2023.

The total installed power capacity of Turkiye increased fourfold since 1990 and reached 103.8
GW in 2022, and it is expected to reach 189.7 GW by 2035. Annual electricity production grew
from 57.5 TWh to 326 TWh in the same period. The share of hydropower was 20.5%, other
renewables were 21.2%, natural gas was 21.9%, solid fuels was 35.0% and the percentage of
liquid fuels were only 1.1%.

Tirkiye's manufacturing industry accounts for 22.1% of Tirkiye’s GDP. The cement, iron and
steel, and glass sectors significantly contribute to GHG emissions in the Country. Turkiye has a
high rate of urbanization with a rapid annual urban population increase. In comparison to 2002,
the annual number of new buildings increased by 107.7%, the annual number of new dwelling
units increased by 291.5%, and the annual floor area of new buildings increased by 300.5% by
2022. This increase also boosts the demand for cement, steel, glass, and other materials. The
transportation sector is responsible for 23.86% (26.97 Mtoe) of the Country's final energy
consumption. While there were 3.8 million road motor vehicles in 1990, this number reached
approximately 26.5 million in 2022. This was reflected in the rise of road motor vehicles per
1000 people from 68 in 1990 to 310 in 2022. Road transport was the largest energy consumer
consisting of 94.44% of the energy consumption within the transport sector. Waste generation
has been increasing in Turkiye, but there have been improvements in waste management since
1990, with a shift from open dumps to landfill sites.

According to the latest greenhouse gas inventory of Turkiye, total GHG emissions in 2020 was
523.9 Mt CO2 eq. (excluding the LULUCF), representing a 138.4% increase with respect to the
levels realized in 1990. The energy sector accounted for the largest share of emissions with
70.2%, and CO2 emissions represented 78.9% of total CO2 eq. emissions. TUrkiye's per capita
GHG emission was 3.9 ton of CO2 eq. in 1990 and increased to 6.3 ton of CO2 eq. in 2020. While
the total and per-capita emissions were increasing, Tirkiye has been able to reduce its
greenhouse gas emissions intensity of GDP by 5o% between 1990 and 2020, from 1.47 ton
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CO2 eq. per 1,000 $ (current prices) to 0.73 ton of CO2 eq. per 1,000 $ (current prices), and still
achieving economic growth. This represents a significant improvement in efficiency.

The energy sector's 2020 emissions were 367.6 Mt CO2 eq. Energy industries were the main
contributor, accounting for 38.9% of emissions from the energy sector. It is followed by the
transport sector with 20.5%, other sectors (fuel consumption at buildings and other emissions)
with 21.9%, and manufacturing industries with 16.4%. The IPPU sector's 2020 emission was
66.8 Mt CO2 eq. The most important GHG emissions sources of IPPU in 2020 were cement
production, with 8.7%, and iron and steel production 2.2% shares of the total national GHG
emissions excluding LULUCF. F-gases with 6 Mt CO2 eq. comprised 9% of the total IPPU
emissions. The agriculture sector's 2020 emission was 73.2 Mt CO2 eq., consisting of enteric
fermentation at 47.3%, agricultural soils at 37.4%, and manure management at 12.4%. The
sector was responsible for 61% of the total CH4 emissions and 80% of the total N2O emissions
in 2020. The waste sector's 2020 emission was 16.4 Mt CO2 eq.

Turkiye became a party to the United Nations Framework Convention on Climate Change
(UNFCCC) on 24 May 2004, ratified the Kyoto Protocol on 26 August 2009, and ratified the Paris
Agreement on 7 October 2021. The Country’s first NDC pledges to a 22% GHG emissions
reduction compared to the business-as-usual level by 2030. Tirkiye revised and increased its
reduction target to 41% with its updated first NDC. Moreover, Tirkiye aims for net-zero
emissions by 2053, and the updated NDC aims for peak emissions by 2038.*

The Eighth National Communication provides information up until the end of 2022. Significant
developments have occurred since the end of 2022, which will be included in the next
communication period. TUrkiye has developed several cross-cutting and sectoral policies and
measures to mitigate GHG emissions and to achieve these targets. The 11th Development Plan
is @ multi-sectoral national policy that sets the country's vision for stronger, sustainable
socioeconomic development, including key performance targets for climate change mitigation.
The 12th Development Plan of TUrkiye, being prepared for the 2024-2028 period, and its long-
term strategy towards 2053 will accommodate the increasing climate ambition of Turkiye. Key
policy documents dedicated solely to Tirkiye's climate change policies include the National
Climate Change Strategy (NCCS) (2010-2023) and the National Climate Change Action Plan
(2011-2023), which is based on the NCCS. The Green Deal Action Plan of Tirkiye contains the
actions for the green transformation of Turkiye's industries and adopting measures for
harmonizing with the EU's Green Deal, especially in areas related to trade and industry. The
Tirkiye National Energy Plan and the National Energy Efficiency Action Plan (NEEAP) are

* Comprehensive information on the updated first NDC will be conveyed at the Ninth National Communication of
Tirkiye under the UNFCCC.
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two key documents in terms of energy policies that impact the country's emissions in various
sectors. In addition, there are several other national strategies and action plans which influence
the national emissions.

Turkiye's energy policy prioritizes the use of renewable energy sources while reducing import
dependency to improve supply security. Policies such as the Renewable Energy Sources
Support Mechanism (YEKDEM) and Renewable Energy Resource Areas (YEKA) have
significantly accelerated investments in renewable energy, especially for wind and solar power.
Nuclear power is considered another means to improve supply security and reduce GHG
emissions. Various policies and legislation also address energy efficiency in buildings and
industry. Increasing the energy performance of new buildings is one of the key policies of
Tirkiye. The eco-design approach is a crucial cross-cutting policy of Turkiye for energy
efficiency. TUrkiye has been investing in sustainable transport projects, such as extending the
railway network and decreasing the share of road transport in freight transport. Turkiye has
been promoting electric and hybrid vehicles and blending biodiesel and ethanol into fuels.
Controlling nitrate usage, optimizing fertilizer amount, and promoting the sustainable use of
agricultural waste are some of the relevant agriculture sector policies. There has also been
increasing interest in investing in power generation from sanitary landfills through capturing
landfill gas over the last decade, which decreases the waste sector emissions while leading to
higher levels of renewable power generation. Tirkiye also has active policies for expanding,
improving, and protecting its forest areas.

Tirkiye developed its GHG emissions projections during its NDC preparation and revision. First,
Turkiye submitted its INDC to the UNFCCC Secretariat in 2015. At that time, baseline and
mitigation scenarios were established and shared. Turkiye later delivered the same target as the
NDC to UNFCCC Secretariat without changing its target and assumptions in 2022. Finally,
Tirkiye announced during the COP27 that it would increase the targets of its first NDC.
According to estimations of the first NDC, Tirkiye forecasts that its GHG emissions will increase
to 1,175 Mt CO2 eq. (including LULUCF) without measures (WoM) as its baseline. With the
mitigation scenario, which includes measures (WM), Turkiye targeted a reduction of 21% of its
GHG emissions compared to the WoM scenario by 2030. Thus, Tirkiye targeted 929 Mt CO2
eq. (including LULUCF) by 2030. The revised NDC will increase targeted emissions to almost 695
Mt CO2 eq. (including LULUCF) by 2030. Currently, Tirkiye is working on revised mitigation
scenarios for the updated first NDC, which were not included in the scope of the 8th NC. These
studies will be further elaborated on at gth NC.
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TUrkiye has experienced significant changes in its climate in recent decades. The Turkish State
Meteorological Service (TSMS) has reported that temperatures have been consistently rising
since the base year 1990, with 2010 seeing the highest temperature anomalies on record, at 1.6
°C above the average. In 2022, TUrkiye's mean temperature was 14.5 °C; thisis 0.6 °C above the
1991-2020 mean value of 13.9 °C. There have been positive temperature anomalies in Turkiye's
mean temperatures since 2007, except in 2011. The hottest year was 2010, with 15.5 °C. The year
2022 was the seventh warmest year, with 14.5 °C. Tirkiye's mean areal precipitation was
recorded as 503.8 mm in 2022. The amount is approximately 12.1%, below 1991-2020's normal
of 573.4 mm.

A large part of Turkiye is located in the subtropical Mediterranean climate zone with dry
summers. TUrkiye is a country with a medium to high risk of climate change and future climate
risks. In this context, there is a need for studies on the issues of climate monitoring, climate
change vulnerability and risk assessments as well as adaptation measures to reduce the adverse
impacts of climate change. Turkiye analyzed the temperature changes in the Country from 1971-
2000 reference period to 2021-2100 projection period using the MPI-MR-ESM model under the
RCP4.5 and RCP8.5 scenarios. The reference period had an average temperature of 14-19°C in
the coastal areas of the Aegean and Mediterranean Regions and Southeastern Anatolia, and
12°Cin the Marmara Region, with decreasing temperatures towards the higher elevations of the
East Anatolia Region. Both scenarios predict higher temperatures than the reference period,
with the RCP8.5 scenario projecting an increase of 2.5°C until the 2060s and over 5°C by the end
of the century. Precipitation levels during the reference period were lowest in Central Anatolia
and southern Southeastern Anatolia and highest in the Eastern Black Sea Region. The RCP4.5
scenario projects an average increase of 5o mm in the Marmara and Black Sea Regions and a
decrease of 200 mm in the Mediterranean Region during the 2061-2080 period, while the RCP8.5
scenario predicts fluctuations of precipitation between -100 to +100 mm until the 2060s, with
the Black Sea Region projected to have an increase of 150 mm and the Mediterranean Region
projected to have a decrease of 300 mm by the end of the century.

Changes in temperature and precipitation have had significant impacts on Turkiye, including an
increase in the frequency and severity of extreme weather events such as floods and droughts.
Tirkiye has recognized the importance of climate adaptation and demonstrated a strong
commitment to it by publishing its Climate Change Adaptation Strategy and Action Plan
(2011-2023) in 2012. The 11th Development Plan (2019-2023) also includes specific targets on
climate adaptation.

During recent years, number there has been a significant increase in the number of extreme
meteorological events, and the year 2022 saw the highest number of disasters, with a total of
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1030 disasters. As a response, TUrkiye is updating its Climate Change Adaptation and Strategic
Action Plan, which is expected to be completed by 2023 and will have further reinforced
adaptation actions for ensuring the resilience of its society and economy.

TUrkiye, with an ambitious climate agenda, continues to finance many climate projects including
large-scale investments from its public budget to combat climate change. Tirkiye, as a
developing country located in the Mediterranean Basin, which is one of the most vulnerable
regions in the world to the adverse impacts of climate change, faces significant investment
needs for mitigation and adaptation actions. In order to meet the increasing financial needs for
TUrkiye's sustainable development projects, primarily at renewable energy, energy efficiency
and low carbon transport sectors receive external financing from multilateral development
banks, bilateral agencies, and international climate funds.

Moreover, the Turkish private sector is undertaking concrete measures to decrease GHG
emissions. In recent years, many companies operating in Turkiye disclosed their climate change
targets and implementation roadmaps to accelerate progress towards Turkiye's 2053 Net Zero
Target. However, Tirkiye needs significant international financial support for its climate-
friendly technical assistance and investment projects to implement its mitigation and
adaptation actions beyond its domestic public and private sources of finance.

There are several research institutions in Turkiye which are actively working on climate research.
TUBITAK and universities are the key institutions while the MoEUCC, MENR, and MoAF have
their own strategy and research centers to develop technologies, which will enable Tirkiye reach
its climate targets. These ministries also provide RDI supports in their relevant technology areas.

Tirkiye prioritized five topics focused on five main themes namely “Climate Change,
Environment and Biodiversity”, “Clean and Circular Economy”, “Clean, Accessible and
Secure Energy Supply”, “Green and Sustainable Agriculture”, “Sustainable Smart
Transportation” for the green transition of the Tirkiye in the light of Green Deal Action Plan.
Projects focusing on these topics are being prioritized in the TUBITAK's R&D and Innovation
Supports and co-creation models for both knowledge creation and development of human
resources are being mobilized by TUBITAK.

Within the scope of the Action Plan, "Green Growth Technology Roadmap" studies are being
carried out by the MolT and TUBITAK. The Technology Roadmap study is being conducted for
the Iron-Steel, Aluminum, Cement, Chemicals, Plastics and Fertilizer sectors; which are critically
important for the Turkish economy and have high carbon emissions. Because of the Technology
Roadmap studies, priority R&D and innovation themes for each sector will be detailed.
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The TSMS is the sole authority for conducting atmospheric measurements in Tirkiye. The
organization of the TSMS is widespread and covers the entire country, with 16 regional
directorates, and the observation network is connected to these regional directorates. As of
2022, the number of systems in the observation network has reached 1,715. TSMS operates a
wide range of weather observation and monitoring systems including Automatic Weather
Observation Station (AWOS), "Airport Automatic Weather Observation Station (A-AWOS),
Handheld Automatic Weather Stations (HAWS), Meteorological Satellite Ground Receiver
Systems, Meteorological Radar Systems. The TSMS uses global models for forecasting and
ensuring a high level of accuracy and consistency in weather forecasts and early warnings. In
addition to preparing and communicating meteorological warnings, the TSMS also prepares and
presents short and medium-term weather forecasts to the public. The TSMS has demonstrated
a high-level of consistency in precipitation and temperature forecasting, with an average of
85.4% for long-term precipitation forecasting and 91.5% in 2020 and 92.4% in 2021.

The General Directorate of State Hydraulic Works (DSI) is responsible for carrying out
hydrometeorological observation activities in Tirkiye. Within the scope of observation
activities, DSl carries out instantaneous hydrometric, hydrometeorological, sediment, snow and
water quality observations in 25 basins across the country, as well as monitoring environmental
water flow released from Hydroelectric Power Plants (HEPPs). There were 8,759 active stations
and 1,603 online stations in a hydrometeorological observation network as of 2022. There are
also 3,618 monitoring points within the scope of the water quality monitoring program between
2019-2021. These monitoring points are spread across 25 river basins in TUrkiye to collect data
on various water quality parameters.

The duty of the preparation of the water quality monitoring programmes belongs to the MoAF
General Directorate of Water Management (GDWM). The GDWM is responsible for
determining policies related to the protection, improvement and usage of the water resources.
In this scope, the mission of keeping up to date the digital water resources data and preparing
water quality monitoring programmes for 25 river basins are being executed by GDWM. Digital
water resources data and accordingly surface water types, surface water bodies and eventually
water quality monitoring programmes have been lastly revised in 2021. In the recent surface
water monitoring programmes, there is a total of 3905 surveillance, 4929 operational and 1793
protected area monitoring points for 25 river basins. Moreover, reference (pristine) water bodies
for biological quality elements and reference monitoring points were determined by DGWM and
reference monitoring studies are carried out in these bodies.

The TSMS has developed several key tools and systems to support its research and services in
the field of climate and climate change. The "“Meteorological Communication and
Applications Package (METCAPPLUS)"” and "Flash Flood Guidance System (FFGS) Model”
were developed by the TSMS and used by other countries. Turkiye was recognized as the
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"Regional Training Center (RTC)” of the World Meteorological Organization (WMO) and the
TSMS operated three RTC in Ankara, Istanbul, and Alanya in 2022, and has trained over 1900
international participants from more than 150 countries through various training events.

Moreover, the Turkish State Meteorological Service (TSMS), the General Command of
Mapping and the Middle East Technical University, Institute of Marine Sciences (METU-IMS)
play significant roles in ocean climate observing systems. The General Directorate of
Geographic Information System established a national spatial information infrastructure
called the ATLAS Application. The aim of this application is to facilitate geographic data sharing
through a technical infrastructure that enables querying metadata via the national spatial data
portal. The General Directorate of Combating Desertification and Erosion (CEM) in TUrkiye
has been actively involved in international cooperation efforts to combat desertification and
land degradation.

The Ministry of Culture and Tourism (MoCT) is responsible for the management, monitoring
and preservation of cultural heritage and World Heritage Sites (WHS) in Turkiye. In 2019, the
MoCT established a Project Coordination Office (PCO) under the Directorate-General Cultural
Assets and Museums (KVMGM) to investigate cutting-edge approaches and best-practices on
impact assessment, climate change mitigation and adaptation for museums and cultural
heritage sites.

The Ministry of National Education (MNE) is responsible for administering education in
TUrkiye. As part of efforts to improve education, MNE provides in-service trainings for teachers
and administrators. Between 2017 and 2022, MNE organized seminars and courses on various
topics related to climate change, energy efficiency, and zero waste, and trained a total of
339,639 teachers and administrators. To further promote environmental education, MNE
updated the curriculum of the Environmental Education elective course, which has been
renamed Environmental Education and Climate Change. Starting in the 2022-2023 academic
year, this course is being taught in secondary schools (6th, 7th, and 8th grades) twice a week, for
a total of 72 hours. The updated curriculum consists of six units: human and nature, circular
nature, environmental problems, global climate change, climate change and Turkiye, and
sustainable development and environmentally friendly technologies.

Overall, MNE's efforts to improve environmental education in Turkiye have been extensive and
impactful, with significant investments in training for teachers and administrators, as well as
curriculum updates that reflect the importance of climate change and sustainability.

Through a collaborative interdisciplinary effort, The MNE has developed a strategic Climate
Change Action Plan tailored specifically to educational institutions. This plan encompasses
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awareness-raising, adaptation, and knowledge-empowering activities, and is currently being
implemented across all types and levels of educational institutions.

Turkish State Meteorological Service (TSMS) provides information on scientific findings of
climate and climate change and projections. TSMS also has a vital role of providing an early
warning system to the public informing about expected climatic events through the website and
smart phone application.

The Zero Waste Project of Tirkiye was launched in 2017 by the MoEUCC, aiming to increase
public awareness about the importance of reducing waste and promoting recycling, and
encouraging municipalities, businesses, and individuals to adopt zero waste practices. The
project focused on four main areas: waste reduction, waste separation, composting, and
recycling. Global waste generation is expected to increase by 70% by 2050, with the highest
rates of waste growth occurring in developing countries. The “Zero Waste” Project, was carried
to the global scale through the United Nations General Assembly Resolution entitled
“Promoting Zero Waste Approaches to Advance 2030 Agenda for Sustainable
Development”. As a result of this Resolution, which was presented by Tirkiye and adopted later
in the UN 77th General Assembly with the valuable support of 105 co-sponsor countries, Tirkiye
will contribute to the global efforts to combat climate change to achieve the Sustainable
Development Goals promoting circularity, and to the implementation of the Paris Agreement.

The “Young Climate Envoys Movement Project” was initiated by the MoEUCC to increase
youth participation in the fight against climate change in line with Tirkiye's net-zero emissions
and green development goals. The project involves young climate envoys from universities
across Turkiye who work to increase social awareness of climate change and encourage green
and climate-friendly studies. The project aims to provide training to strengthen institutional
capacities, expand climate communities in universities, and increase climate change awareness.

Private institutions have a complementary role to the state institution’s efforts by reaching
many other stakeholder groups in many areas and sectors. Also, climate change has been pulling
the attention of the media over the recent years which resulted with several TV documentaries,
regular TV programmes and several writers in newspapers and magazines.
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2 NATIONAL CIRCUMSTANCES

This chapter elaborates Tirkiye’s national circumstances relevant to greenhouse gas emissions
and removals.

2.2 GOVERNMENT STRUCTURE

Tirkiye is a presidential representative democracy and a constitutional republic. The legislative
branch is the Grand National Assembly of TUrkiye (GNAT), which is responsible for enacting laws
and overseeing the government's actions. GNAT is consisting of 600 elected members who
serve five-year terms. The public elects the President for a maximum of two five-year terms. The
President wields executive power, overseeing the appointment of vice presidents and ministers,
as well as leading the central administration. There are 17 ministries> and several other
administrative units. The judicial branch, composed of independent courts and judges,
responsible for enforcing the laws.

Turkiye's local administration structure is organized into 81 provinces. There are two main
administrative structures at the provincial level; governorates and municipalities. Governorates
serve as the central government and its structures' representation. Governorates are headed by
agovernor, who the central government appoints, and is responsible for coordinating policy and
regulation implementation. The governor is supported by district governors responsible for
ensuring that policies and regulations are implemented effectively at the district level.
Municipalities have a range of responsibilities, including infrastructure development, public
transportation, waste management, water supply and sewerage, and land use planning.
Municipalities are headed by a mayor, who is elected by the public for a five-year term. 30 of 81
provinces of Turkiye are metropolitan areas, each managed by a metropolitan municipality
mayor. District municipality mayors manage the district municipalities and collaborate with the
metropolitan municipality to ensure adequate public service conditions within the metropolitan
area.

In order to promote an effective climate action in the Country, the Ministry of Environment and
Urbanization (MoEU) was amended and converted to the Ministry of Environment, Urbanization

2 Ministry of Justice, Ministry of Foreign Affairs, Ministry of the Interior, Ministry of National Defense, Ministry of
Treasury and Finance (Former Ministry of Finance), Ministry of Energy and Natural Resources, Ministry of Industry
and Technology (former Ministry of Science, Industry and Technology), Ministry of Trade (former Ministry of
Customs and Trade and former Ministry of Economy), Ministry of Environment, Urbanization and Climate Change
(former Ministry of Environment and Urbanization), Ministry of National Education, Ministry of Health, Ministry of
Transport and Infrastructure (former Ministry of Transport, Maritime Affairs and Communication), Ministry of
Culture and Tourism, Ministry of Labor and Social Security (former Ministry of Family, Labor and Social Services,
Ministry of Family and Social Services, Ministry of Agriculture and Forestry (former Ministry of Food, Agriculture
and Livestock and Ministry of Forestry and Water Affairs), Ministry of Youth and Sports.
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and Climate Change (MoEUCC).3 The MoEUCC is structured to prepare legislation on
settlement, environment and construction, to carry out urban transformation works, to
supervise implementation, to ensure the development of professional services, to prevent
environmental pollution and to protect our environment and nature, and to combat the effects
of climate change. The Directorate of Climate Change (DCC) was also established as an affiliated
institution of the MoEUCC with the specified Presidential Decree. Tirkiye’s governmental
structure on formulation, implementation and evaluation of climate change policies is
elaborated at the Section 4.1.2.

2.2 POPULATION PROFILE

While the population of Turkiye was 56.47 million in 1990, it reached to 83.61 million in 2020.
(See Table 1) Despite the increase in population experienced since 1990, a significant decrease
was observed in the population growth rate for the 1990-2020 period. It is anticipated that the
population will reach to 88.43 million by the year 2030 and 104.75 million by 2050 with an
approximate annual increase rate of 1% during the period between 2020 and 2030 and with a
decreasing annual growth rate in 2025-2050.%

In to 2020, 88.8% of the population lived in urban areas, and 11.2% of the population inhabited
in rural areas. The average age was 32.7, with an average age for men and women 32.1and 33.4
respectively. The working age population was between 15 and 64, comprised 67.7% of the whole
population. 22.8% of the population was 0-14 years and 9.5% was over 65 or older. Population
density in 2020 was 109 person/km2.5

Increasing population especially in urban areas has a significant effect on the increased demand
for housing, energy, and transportation in urban areas of TUrkiye. An increase in greenhouse gas
emissions is expected alongside the increase in population. Furthermore, since most of the
population resides in urban areas, the policies and actions of local authorities are particularly
important in influencing emission increase.

Table 1 - Population of Tirkiye®

Population (millions) 56.47 67.80 73.72 78.74 83.61
Female (millions) 27.87 33.46 36.68 39.23 41.70
Male (millions) 28.61 34.35 37.04 39.51 41.92

3 The Presidential Decree No. 85 published in the Official Gazette dated 29 October 2021 and numbered 31643
4TurkStat, 2016.

5 TurkStat, 2021_a.

® TurkStat, 2021_a; Ministry of Health, 2022.
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Annual growth rate of population (%o) 21.7 18.3 15.9 13.4 5.5
Population density (person/km?) 73 88 96 102 109
Urban population (% of total)® 51.3 59.2 71 87.6 88.8
Rural Population (% of total)® 48.7 40.8 29.0 12.4 11.2

(1) "Urban population” is defined as population of the localities which has population 20.001 and over

(2) "Rural population” is defined as population of the localities which has population 20.000 and below.

TUrkiye is situated between the Northern latitudes of 36°- 42° and eastern longitudes of 26°-
45°. Itis surrounded by Georgia, Armenia, Nakhichevan and Iran in the east; Bulgaria and Greece
in the west; Syria and Iraq in the south; and by the Black, Mediterranean, Aegean and Marmara
Seas in three directions. Turkiye acts as a bridge between Asia and Europe with the straits of
Istanbul and Dardanelles. Tirkiye has 2,875 km of land borders and 8,333 km of sea borders. This
geography renders Tirkiye vulnerable to potential sea level rise due to climate change.

The surface area of Turkiye is 785,264 km2 and approximately 29% is forest land, 34.3% is
cropland, 30.6% is grassland, 2.3% is wetlands and 3.7% is settlements and other land. Turkiye
has a diversity of freshwater systems including a 1,263 km length of the Euphrates River and 523
km length of the Tigris River. There are many natural lakes and artificial lakes of various sizes.
TUrkiye is @ mountainous country with an average altitude of 1,141 meters.”

TUrkiye's rich biodiversity is in part due to hosting a wide range of ecosystems including forests,
mountains, steppe, wetlands, coastlines and seas, as well as its location at the intersection of
the three bio-geographical regions: the European- Siberian (Paleo-boreal European Forest);
Mediterranean; and Iran-Turan. This impressive diversity of ecosystems and habitat is home to
a significant diversity of species. For example, Turkiye contains approximately 19,000
invertebrate species, of which approximately 4,000 are endemic. Approximately 1,500
vertebrate species have been identified to- date, including more than 100 endemic species. In
terms of plant diversity, while there are only 12,500 gymnosperm and angiosperm plant species
in the whole of the European continent, Turkiye accommodates approximately 11,000 species.
Approximately one-third of these are endemic to Tirkiye (IUCN, 2018). Climate change has the
potential to pose a significant threat to the biological diversity of Turkiye.

Tirkiye has seven geographical regions based on its terrain, climate, and physical features.
These seven regions are the Marmara Region, Black Sea Region, Aegean Region, Mediterranean
Region, Central Anatolia Region, Eastern Anatolia Region, and Southeastern Anatolia Region.
Each region has its own distinct climate, landscape, and flora and fauna. The results of the

77th NC, 2019.
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various climate change impact, extreme hazards and vulnerability and risk assessments are
explained in these seven regions.

Figure 1 - Geographical regions of Tirkiye

2.4 CLIMATE PROFILE
2.4.1 Climate Zones

Turkiye lies between the subtropical and temperate zones and is surrounded by sea on three
sides. Its unique landscape, characterized by mountains and diverse terrain, results in significant
variations in climatic conditions across different regions. The coastal areas of TUrkiye experience
milder climates influenced by the sea, while the North Anatolian Mountains and the Taurus
Mountains prevent these effects from penetrating the country's interior, leading to continental
climate characteristics in those regions. Figure 2 shows the climate zones of Turkiye as per the
Thornthwaite climate classification.
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Figure 2 - Climate zones of Tirkiye (TSMS, 2018)
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2.4.2 Temperature

The Turkish State Meteorological Service (TSMS) has reported that the long-term annual mean

temperature in Turkiye has increased to 13.9°C during the new normal period of 1991-2020

(TSMS a, 2022). Observed temperature data from TSMS shows the year 2010 had the highest

recorded temperature anomalies, with temperatures 1.6°C above average, while 1992 had the

lowest, with temperatures 2.0°C below average as shown in Figure 3 (TSMS, 2022). Further

elaboration on observed temperature changes can be found in Chapter 6.2.1.
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Figure 3 - Annual Mean Temperature in Tirkiye
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During the 1991-2020 period, the highest long-term average temperature in Turkiye were
recorded in the Mediterranean, Southeast Anatolia, and Aegean regions as given in Figure 4.
Specifically, average temperature values in cities such as Adana, Hatay, and Antalya in the
Mediterranean region, Mugla and Aydin in the Aegean region, and Sanliurfa and Mardin in
Southeast Anatolia reach 18-20°C. In the Marmara region, the average temperature values
range between 12-14°C, and as you move eastward towards Central Anatolia, the average
temperature values decrease to 8-12°C. The Eastern Anatolia region, particularly the
Northeastern Anatolia, experiences the lowest temperatures, approaching o°C.

Figure 4 - Long-term Mean Temperature Distribution in Tirkiye (TSMS, 2022)
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In 2022, the lowest temperature was -34.4°C in Ozalp/ Van in January, and the highest

temperature was 47.9 °C in Silopi/Sirnak in August. In 2022, while the mean temperatures in

Turkiye are below the long-term mean in 19 centers; at 201 stations, it was above the long-term
8

mean.

2.4.3 Precipitation

According to the TSMS, the long-term annual mean precipitation in Turkiye between 1991 and
2020 was 573.4 mm (TSMS, 2022). Analysis of the observed data indicates that the year 2009
had the highest recorded precipitation at 727 mm, which is 143 mm above the long-term
average, while 2008 had the lowest recorded at 445 mm, which is 129 mm below the long-term
average as shown in Figure 5 (TSMS, 2022). Turkiye's mean areal precipitation was recorded as
503.8 mm in 2022. The amount is approximately 12.1%, below from the period of 1991-2020's
normal (573.4 mm).

Figure 5 - Annual Total Precipitation in Tirkiye
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During the period of 1991-2020, the Eastern Black Sea Region had the highest total
precipitation, while the lowest values were observed in the Central Anatolia and Eastern
Anatolia Regions as presented in Figure 6. Specifically, the total precipitation amount exceeding
1600 mm was observed over Artvin, Rize, and Trabzon in the Eastern Black Sea Region, while it
was around 8oo-1000 mm following the Western and Central Black Sea and the Taurus
Mountains. The Aegean Region had the highest precipitation amount reaching around 2000 mm
over Mugla province. The lowest total precipitation in TUrkiye was observed around 300 mm
over Konya, Aksaray, Karaman, Igdir, and Sanliurfa provinces.

8 TSMS, 2023. https://www.mgm.gov.tr/eng/Yearly-Climate/State_of_the_Climate_in_Turkey_in_2022.pdf
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Figure 6 - Long-term Mean Total Precipitation Distribution in Tirkiye (TSMS, 2022)
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In TUrkiye, the highest temperatures are generally observed in the summer season with the
countrywide average reaching up to 25°C, while the lowest temperatures are typically
experienced in the winter season, falling below 5°C (Figure 7). Turkiye receives the majority of
its precipitation during the winter and spring seasons. During the summer, the amount of
precipitation decreases, while the temperature and evaporation rates increase. This
phenomenon results in the presence of water shortages in most parts of the country during the
summer months, except for the Eastern Black Sea Region.

Figure 7 - Climate diagram of Tirkiye (TSMS, 2018)
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2.4.4 Extreme Weather Events
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There has been a significant increase in the number of meteorological extreme events in
Tuirkiye, particularly since 2000. A total of 1024 and 1030 meteorological natural disasters were
reported in 2021 and 2022, respectively (Figure 8; TSMS, 2023). The year 2022 saw the highest
number of disasters since 1971 with a total of 1030 disasters. (Figure 8; TSMS, 2023).

Figure 8 - Total numbers of annual extreme weather events in Tirkiye (1940-2022)
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The percentage of extreme events recorded in 2022 were heavy precipitation and floods
(33.6%), windstorms (21.4%), hail (28.5%), snow (11.7%), lightning (4.1%), forest fire (0.9%),
frost (2.5%), landslide (2.7%), avalanche (2.1%), dust storm (0.2%) and fog (0.3%)

Figure g - Extreme weather events in 2022 (TMSM, 2023)

Forest

Fira Tornado Fog

0.3%

0.9%  Lightning 1 99
4.1%

Windstorm
21.4%

Heavy Precipitation and

Floods
33.6% Frost
2.5%
Avalanche
2.1%

Snow
11.7%

Dust Storm
0.2%
Landslide

2.7% Hail
18.5%

32



8TH NC OF TURKIYE

2.5 ECONOMICPROFILE

Since 1990, Turkiye's macroeconomic outlook has been fluctuant based on regional and global
conditions. Turkish economy demonstrated growth in the 1990-2013 period accepting economic
crisis years of 1994, 2001, and 2008. Decreasing trend was observed in GDP during 2014-2020
period (see Figure 10) and it started to increase again in 2021 and 2022.

Turkiye's Gross Domestic Product (GDP) was 9o5.5 billion US Dollars in 2022. The per capita
GDP in 2022 was USD 10,655. Industry’s share and manufacturing industry’s share in GDP
became 27.1% and 22.1% in 2022, respectively. The share of agriculture, forestry and fishing in
the GDP was 6.5%, and construction’s was 4.8%.°

Figure 10 — GDP, Billion USD, 1990 — 2020%°
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According to the targets of the Medium-Term Programme (MTP) 2023-2025, Turkiye aims to
grow 5.0%, 5.5% and 5.5% for successive three years.** With regard to the estimates of OECD,
in the period of 2023-2024 TUrkiye will have annual growth rates of 2.8% and 3.8%.*2 Economic
growth is the main driver of Turkish anthropogenic GHG emissions. GHG emissions are expected
to increase in parallel to the GDP growth in the next decade.

9 Data source: TurkStat, 2023_b.
*° Data source: TurkStat, 2023_b.
*MTP, 2021.

*> OECD, 2022.
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Tirkiye had an overall trade value of 617.9 billion USD in 2022, 254.2 billion USD coming from
exports and 363.7 billion USD from imports. Turkish foreign trade value has grown in the periods
between 1990-2013 except economic crisis years of 1994, 2001 2009. Both the imports and
exports values of Turkiye increased. The value of trade decreased in the period between 2014-
2020. Foreign trade deficit increased from g.3 billion USD in 1990 to 109.5 billion USD in 2022.
The highest 3 value of export in 2022 was vehicles®3 and their parts, confection, boilers,
machinery and mechanical appliances. The highest 3 volumes of import in 2022 was mineral
fuels, minerals oils and products, boilers, machinery and mechanical appliances and iron and
steel.*4

Figure 11 - Foreign trade, Billion USD, 1990-2022%
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2.6 ENERGY INDUSTRIES

In the last 5 years (2016-2021), total electricity demand has increased by 19%. The installed
power capacity of TiUrkiye increased more than threefold in the last two decade and reached
103,809 MW as the end of 2022. In the period between 2016-2021, the installed power of
renewable energy sources increased by 55%, while there was an increase of 5% in fossil fuel
sources. Total additional renewable energy installed capacity was 4,817 MW in 2020, it became

3 Other than railway or tramway rolling-stock
1 Data source: TurkStat, 2022_b.
5 Data source: for 1990 to 2012 data: TurkStat, 2016 and 1985 — 2015 for 2013 to 2020 data: TurkStat, 2023_c.
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4,018 MW in 2021. The share of solar and wind electricity generation in total production has
exceeded 15% in 2022.%°

Turkiye's Energy Policy gives top priority to decreasing import dependency by improving
security of supply and utilizing renewable energy sources to the maximum extent in an
environmentally sound manner. Therefore, the priority of TUrkiye in the forthcoming period will
be reducing dependency on imports by realizing its domestic and renewable energy potential
along with providing energy supply security. In this context, Turkiye’s main strategies and
policies based on the energy supply security are outlined as:

e Providing resource diversity by prioritizing local resources,

e Increasing the share of renewable energy resources in energy supply,

e Increasing energy efficiency,

e Introducing nuclear energy for electricity generation,

e Giving full operability to free market conditions and improving the investment
environment,

e Providing resource diversity in oil and natural gas fields and taking the measures to
mitigate the risks arising out of import,

e Becomingan energy hub within the context of regional collaboration processes using the
geostrategic position effectively,

e Providing for environmentally sensitive execution of activities in energy and natural
resources,

e Increasing contribution of natural resources to the country’s economy,

e Increasing production of industrial raw materials, metal and Non-metal minerals and
providing for their domestic use,

e Making energy accessible for consumers in cost, time and amount aspects.

2.6.1  Primary Energy
2.6.1.1  Production from Primary Energy Resources

Tirkiye has the highest rate of energy demand growth among OECD countries over the last 15
years. Growing economy, population increase, urbanization has led to an increased demand of
energy. The domestic energy resources of Tirkiye, especially in terms of oil and natural gas
reserves are quite limited and are not adequate to meet the national demands. Tirkiye was able
to meet only around 30% of its total energy demand from its own domestic resources in 2020.
Turkiye is dependent on imported fuels, and 91.8% of the oil supply and 99.4% of the natural
gas supply is imported. Energy import dependency is increasing due to the growing energy
demand.

®TEIAS, 2022.
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Total primary energy supply was 52.5 Mtoe in 1990 and increased to 159.4 Mtoe in 2021 (with
203% increase). The share of fossil fuels in total primary energy supply was 82% in 1990, and
84.5% in 2021.The share of renewables, on the other hand, was 15.6% in 2021 (See Figure 12).

Figure 12 - Primary Energy Supply 1990-2021%7
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Total installed power capacity of Turkiye increased sixfold since 1990 and reached to 99.82 GW
in 2021 and it is expected to reach 189.7 GW by 2035. The share of domestic resources in total
installed power capacity was 65.1% in 2021.8

2.6.1.2  Consumption of Primary Energy Sources

Final energy consumption of Turkiye increased from 42.2 Mtoe in 1990 to 123.9 Mtoe in 2021.
Although energy consumption has risen from 1990 to 2021, in periods of economic crisis (i.e.
1994, 2001 and 2008) clear decreases were observed especially for industrial sector (see Figure

13).

7 Data source: MENR, 2022.
8 TUEP, 2022.
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Figure 13 - Final energy consumption by sector, 1990-2021%9
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Industrial sector and construction sector are the highest energy consuming sectors and accounts
for around 65% to 70% of final energy consumption. In 2021, the industrial sector accounted for
33.7%, residential and services for 31.1%, transportation for 24.8%, non-energy consumption for
6.3%, and agriculture for 4.1% of the final energy consumption. (see Figure 14)

19 Data source: MENR, 2022.
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Figure 14 - Distribution of final energy consumption by sectors (%), 20212°
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2.6.2 Renewable Energy Sources

As the demand for energy grows in Tirkiye, utilization of renewables for electricity generation
appears to be one of the most efficient alternatives in meeting the growing demand for
electricity. The share of renewable energy in the total electricity installed capacity has reached
55% in TUrkiye as of the end of 2022. With this ratio, TUrkiye ranks sth in Europe and 12th in the
world. Having 11% of the global geothermal power, Tirkiye is the 1st in Europe and the 4th in
the world. In hydraulics, it is the 2nd in Europe and the 8th in the world. 97% of the 9,000 MW
power commissioned in 2020 and 2021 were renewable, the rest is cogeneration, which is a best
practice of efficiency.

In 2021, 15.6% (24.9 Mtoe) of TUrkiye's total primary energy supply was met by renewable
energy sources. As of the end of 2021, 16% of the renewable energy supply in Turkiye was from
biomass sources, 19% from hydraulic sources, 45% from geothermal sources, 11% from wind,
and 8% from solar energy (See Figure 15).

¢ Data source: MENR, 2023
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Figure 15 - The share of Renewable energy by energy resources, 2021%*
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2.6.2.12  Wind Energy

According to the Wind Energy Potential Atlas, the potential of Turkiye is nearly 140,000 to
150,000 MW; 20,788 MW of which is offshore??. Wind power-based electricity generation
facilities in TUrkiye have been increased. The wind power plant capacity which used to be 18.9
MW in 2002 reached to 11,396.16 MW in 2022.23

EMRA licensed projects with a total capacity of 9,940.25 MW until the end of 2017. As of May
2018, the total of 239 licensed projects correspond to 10,536.41 MW.

Following the enforcement of the By-Law on Renewable Energy Resource Areas (YEKA), the
REZ Wind Power Plant (WPP)-1 Competition held in 2017 with a connection capacity of 1,000
MWe was allocated for the projects located in Edirne-Tekirdag-Kirklareli, Sivas and Eskisehir
provinces. Within the scope of the contract, the installation of the wind turbine factory in izmir-
Aliaga by the winner of the competition was completed in December 2019 and it was made
ready for 65% domestic wind turbine production. An R&D Center was established in izmir by the
winner of the competition and more than 5o qualified researchers from different
universities/research centers were employed. EMRA granted pre-licenses on 24 September
2020 to 6 WPP projects in the announced REZ's. Wind measurements and project development
studies continue for the projects. A contract was signed on 26 February 2018 in the General
Directorate of Renewable Energy (GDRE) in order to establish a 1,000 MWe Electricity
Generation Plant, to maintain R&D activities for the next 10 years and to establish a wind turbine
plant. Administrative and technical activities have been initiated for Candidate YEKAs
submitted to the GDRE by the Investor as required by the Specifications.

In 2019, 4 YEKA WPP-2 Competitions, each with a capacity of 250 MW, were held in Aydin,
Canakkale, Mugla and Balikesir provinces for the allocation of a total capacity of 1,000 MW. 19

** MENR, 2022.
22 MENR, 2022.
3 TEIAS, 2023.
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regions proposed by winners were announced as YEKA in the Official Gazette on 21 March 2021.
13 projects corresponding to 1,000 MW are in pre-license period since 30 April 2022. YEKA WPP-
3 competitions were announced in the Official Gazette on 29 May 2021 to include 20 tenders for
the allocation of a total connection capacity of 850 MWe in 20 to 80 MWe capacities. The
competition model is Allocation for Use of Domestic Goods (AUDG) method. Within the scope
of tender, the winner companies undertake to use domestic parts in their power plants.
Applications for the competitions were received on 31 May 2022 and the tenders were held on
14 June 2022. Contracts were signed with the 9 winner companies on 20 July 2022. The
evaluation process for some candidate REZ's were completed and these were announced as
REZ's in the Official Gazette on 26 November 2022. In order to make maximum use of Turkiye's
wind power potential, to ensure integration of more wind farms to electricity system and to
predict the electricity power to be generated from wind, a By-Law published in 2013 introduced
the condition of connecting all wind power plants to Wind Power Monitoring and Forecasting
System (RITM). In this framework, 243 wind power plants with a capacity of over 10 MW have
been connected to the RITM (83% of the installed power, total installed power 10,976 MW).
Power generation of operational WPPs can be simultaneously monitored and power generation
for 48 hours can be forecasted. Moreover, the activities with the aim of reducing forecast error
ratio for the electricity generated from wind are in progress within the scope of the RITM
Project.?4

2.6.2.2 Solar Energy

Tirkiye, judging by its geographical location on the globe, is situated in one of the most
advantageous regions in terms of benefiting from solar energy, which is called the solar belt.
According to Turkiye's Solar Energy Potential Atlas (GEPA) prepared by the MENR, total
annual insolation time is 2,737 hours (total of 7.5 hours per day) and total annual solar energy
derived is 1,527 kWh/m2 (total of 4.2 kWh/m2 per day).?> The installed capacity of solar energy
is 9,425 MW at the end of 2022 and expected to increase to 52,900 MW according to TUEP.2¢

Within the framework of YEKA initiative, the first tender was awarded in May 2017 for the
construction of a 1 GWe solar power plant (SPP) with an estimated USD 1.3 billion total
investment. The solar plant will be operational for 30 years meeting the electricity demand of
over 600,000 households. The tender also included a commitment to conduct R&D activities in
TUrkiye for a minimum of 10 years, employment of at least 80% local staff, and construction of
an integrated factory for production from ingot to photovoltaic module. The country’s first solar
module manufacturing facility, based on investment of USD 400 million and with an annual

24 http://www.ritm.gov.tr/root/index_eng.php
25 MENR, 2022.
26 TUEP, 2022.
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capacity of 500 MWe, opened in August 2020 in Ankara's Bagkent Organized Industrial Zone,
employing around 1400 people. The project is expected to be completed in the first quarter of
2023. In addition to Karapinar YEKA SPP-1, In 2021, by the 74 YEKA SPP-3 Competitions
covering 36 provinces, 1000 MW of connection capacity were allocated as 10, 15and 20 MW. The
competition model is Allocation for Use of Domestic Goods (AUDG) method. Contracts with all
winners were signed as of 11 August 2021. After the evaluation process for candidate YEKA
proposals, they were announced as YEKA's in the Official Gazettes. As of 17 November 2022,
pre-licenses are obtained for 52 projects of 670 MWe. YEKA SPP-4 Competitions were
announced in the Official Gazette on 14 July 2021 for the allocation of 1000 MWe. Like YEKA
SPP-3 Competitions, YEKA SPP-4 Competition model is Allocation for Use of Domestic Goods
(AUDG) method. Applications for 300 MWe capacity in Nigde (Bor-1, Bor-2 and Bor-3
Competitions, 100 MWe each), were received on 30 March 2022 and the tenders were held on 8
April 2022. The winner companies were invited to sign contracts. Remaining 700 MWe capacity
were allocated by 2 Erzin (Hatay) and 10 Viransehir (Sanliurfa) Competitions as 5o and 100 MWe
capacities. Applications for 12 competitions were received on 21 June 2022 and tenders were
held on 28 June 2022. As of 8 September 2022, pre-licenses are obtained for 5 projects of 500
MWe. Besides, REZ SPP-5 Competitions were planned to include 66 tenders in 18 connection
regions for 1200 MWe connection capacity in total. As a result of the detailed studies, 59 areas
in 18 provinces were declared as REZ in the Official Gazette on 11 November 2022.

2.6.2.3 Geothermal Energy

Tirkiye has a high potential in terms of geothermal energy resources. Geothermal energy is a
significant domestic and renewable energy source for the Country due to its intensive tectonic
movements. Theoretically speaking, the geothermal potential of Turkiye is 35,500 MWt and
12.6% of this potential is again theoretically expected to be suitable for electricity generation.
Even though the technical potential for generating electricity from geothermal sources is
estimated to be 4,000 MW, the total installed power in Turkiye reaches to 1,691 MW as of the
end of 2022.?7 Geothermal utilization in Turkiye can be represented by a remarkable increase
especially in electricity production. As of December 2022, there are 63 operating geothermal
power plants at 26 geothermal fields in Tirkiye consisting of this installed capacity. By the
amendment on Electricity Market Law No. 6446 on 1 July 2022, technical evaluation has been
obligatory for geothermal power plants.

Judging by the temperature of current springs and falls in TUrkiye, 14% of geothermal energy is
used for heating purposes (greenhouse, residential areas, plants, etc), 4% for thermal tourism,
and 82% for electricity generation. The share of the capacity is located as 79% in Western

*” MENR, 2022.
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Anatolia, 8.5% in Central Anatolia, 7.5% in Marmara Region, 4.5% in Eastern Anatolia and 0.5%
in other regions.

The heat potential in TUrkiye is estimated to be 16,098 MW}t, out of which 3,800 MWt is used for
heating purposes. However, the utilization of available resources is observed to be around 10%,
given the total potential. In TUrkiye, there are 18 settlement units which use geothermal energy
in the heating systems, which corresponds to approximately an equivalent of central heating for
140,000 houses.

2.6.2.4 Hydraulic Energy

Turkiye's gross theoretical hydropower potential is 433 billion kWh. However, asitis not possible
to use the whole potential with the existing technologies, technically feasible potential is about
half of this amount (which is at 216 billion kWh). Further limitation is the fact that each facility
that can technically be constructed may not be very cost friendly. Therefore, the more realistic
potential is closer to 160 billion kWh/year. Turkiye has about 2.3% of the world’s economically
viable hydropower potential and about 17% of Europe’s total potential.

As of the end of 2022, there were 751 hydropower plants, with the total capacity of 31,571MW.
This is the equivalent of 30.44% of the total capacity. In 2022, hydroelectricity production has
been increased to 66.7 billion kWh which means 20.4% of the Country’s electricity production
was obtained from hydropower. Additional hydropower plants are currently under construction,
further helping Tirkiye to meet the potential for enhanced hydropower development. The
installed capacity of hydro is expected to increase 35,200 MW according to TUEP.?®

2.6.2.5 Biomass Energy

The Biomass Energy Potential Atlas (BEPA) prepared by MENR for identifying biomass
potential of TUrkiye. According to the Atlas, the biomass potential is identified, in theory, as 34
Mtoe. The amount of usable biomass energy potential is approximately 3.9 Mtoe. The
amendment on Electricity Market Law No. 6446 on 1 July 2022 gets technical evaluation for
biomass power plants. Until 2011 there were only a few biomass plants, producing energy from
wastewater, the number of plants generating energy from various biomass sources reached 384
with the total capacity of 1,921 MWe as of the end of 2022.29

In order to decrease import dependency, to increase diversity of supply and to progress the
approximation process to EU Acquis, the rules and procedures on blending ethanol produced
from local agricultural products into gasoline and diesel have been regulated. According to the
data of Energy Market Regulatory Authority (EMRA), the installed bioethanol capacity in
Turkiye is 152.0 million liters with three active facilities. The total amount of bioethanol

28 TUEP, 2022.
*9 (MENR, 2022.
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production in the year of 2022 was 87,570.37 tons. The installed biodiesel capacity in Turkiye is
239,715 tons and the total amount of biodiesel production in the year of 2022 was 119,061.43
tons according to the data of EMRA.

The biogas production (collected gas) on landfills and wastewater treatment was increased in
the recent years. In total, 333.9 kt methane was collected in 2020 from solid waste sites and
wastewater facilities. (see Section 2.10)

2.6.3 Waste Heat

Within the scope of the National Energy Efficiency Action Plan objectives, the "Turkey Waste
Heat Potential Evaluation Project" have been conducted in cooperation with the World Bank
in order to determine the waste heat potential of TUrkiye and to prepare the necessary
arguments for converting this potential into an enterprise-based investment. Studies have been
carried out to assess the waste heat market in TUrkiye, identify technically and financially viable
waste heat recovery investments and existing barriers against implementation of waste heat
recovery investments and develop sample/templates for energy audit within the scope of the
project.

Atotal of 18 energy audit focusing waste heat have been done in industrial enterprises, buildings
and thermal power plants, the final energy consumption information of the sectors from the
database of our MENR and the chimney temperature and flow rate information of 340 industrial
enterprises from the database of the MoEUCC have been used in order to determine the waste
heat areas. In addition, information was gathered by holding consultation meetings with sector
representatives and institutions. After the waste heat potential was determined with the top-
down methodology in the light of the collected data, it was analyzed by comparing it with the
potential that emerged with the bottom-up methodology as a result of the studies carried out
in the enterprises.

As a result of the studies, 66,000 Tl/year at the rate of 11% of the final consumption of the
industrial sector, 29,000 TJ/year at the rate of 5% of the final consumption of the building sector,
and 65,000 TJ/year at the rate of 5% of the final consumption of the thermal power plants. In
total, a theoretical waste heat potential of 160,000 TJ/year has been determined. It has been
calculated that an investment of 2.4 billion dollars will be needed in order to bring the identified
potential to the economy. With the acquisition of the potential, 20 MtCO2/year emissions
corresponding to 4 million vehicles can be prevented.

2.6.4 Electricity Sector

According to the latest national GHG inventory, the total CO2 emission released by the energy
sector in 2020 was 367.6 million tons of CO2 eq. and 142.93 million tons of this was attributable
to the electricity sector. Installed power capacity increased from 16,318 MW in 1990 to 103,809
GW at the end of the 2022. Annual electricity production grew from 57.5 TWh to 326 TWh during
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the same period. The share of hydropower was 20.5%, other renewables were 21.2%, natural
gas was 21.9%, liquid fuels were 1.1%, and the percentage of solid fuels was 35.0% in the
electricity production in 2022.

Figure 16 - Electricity generation by primary energy resources, 1990-20223°
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The National Renewable Energy Resource Guarantee System, i.e. YEK-G System, and
Organized YEK-G Market was opened on June 2021 under the operation of Energy Exchange
Istanbul (EXIST/EPIAS). The By-Law on Renewable Energy Resource Guarantee System (YEK-G
System) has been prepared by EMRA and entered into force on June 1, 2021. Moreover,
procedures and principles for the operation of the YEK-G system and organized YEK-G market
was also published in the Official Gazette on May 8, 2021. The YEK-G system and organized
YEK-G market started operation on June 21, 2021 under the operation of EXIST (market
operator of TUrkiye). The system enables the trade of YEK-G certificates issued for each 1 MWh
green energy generation from renewable power plants. YEK-G certificates are tradeable within
licenced market players by bilateral agreements and also on the organized YEK-G market. The
system framework and certificate properties were designed similar to the EU’s Guarantees of
Origin system. The YEK-G system also complements the ongoing green tariff (YETA) in the
matter of proofing the green electricity generation.

2.6.5 Energy Efficiency

Energy efficiency is a crucially important component of the National Energy and Mining Policy
in terms of security of supply. An overall target to reduce the energy intensity by 20% until 2023
compared to the 2011 levels is formulated. Accordingly, in the National Energy Efficiency Action
Plan (2017-2023) the importance of sustainable development along with competitive and green
growth has been a topic of interest. Thereby, Turkish primary energy consumption will be

3° Data source: MENR, 2022.

44



8TH NC OF TURKIYE

reduced by 14% (23.9 Mtoe) and a cumulative saving of 66.6 million tons CO2 emission is
expected by 2023 through an investment of 10.9 billion USD.

As a result of energy efficiency activities conducted in 2017-2021 period, a total of 6,447 million
USD was invested in energy efficiency and, 4.47 Mtoe of cumulative energy savings have been
achieved with a monetary value of 1,562 million US $. In 2021, a total of 1,325 million USD was
invested in energy efficiency, yielding a 1.06 Mtoe primary energy savings which are correspond
to 372 million USD. According to calculations, CO2 emissions were reduced by 43 million tons
and approximately 12,000 green employments were created in the period of 2017-2021.The
work for updating NEEAP and Energy Efficiency Strategy had been started by beginning of the
2022. The papers will be updated in late 2023.

With the efforts in energy efficiency between 2000 and 2021, primary and final energy intensities
of Tirkiye improved by an average of 1.5% per year and decreased by about a quarter in total.

As per the Presidential Circular dated in 2019, energy saving target is set by 15% in public
buildings until 2023 in order to use public resources efficiently and to reduce the burden of
energy costs on the public sector. Public buildings which have total construction area over
10,000 m2 or total annual energy consumption over 250 toe, are in scope. In the period of 2019-
2022 more than 31,000 toe energy saved which has a monetary return of 3.1 billion TL.

Also, an article related to EPCs, which allow EE implementations in public buildings and facilities
through ESCOs, added into the EE Law in 2019. Relevant templates, guidelines and secondary
legislation documents were made by the Ministry and published at the institutional website
(www.enerji.gov.tr).

Turkiye has a high rate of urbanization with a rapid annual urban population increase. The urban
population increased from 29 million to 74.2 million during the 1990-2020 period. A high rate of
urbanization leads to a fast-growing building stock and an intensive need for transportation in
cities. The buildings sector in Turkiye, which contains residential, commercial and public
buildings, was responsible for 33% (36.9 Mtoe) of the country’s total energy consumption in
2020.3*

According to the building census results, the number of buildings in Tirkiye grew from 4.3
million in 1984 to 7.8 million in 2000, and the number of dwelling units in the same period
reached 16.2 million, reflecting an increase of 129%. The construction sector has been growing
rapidly. According to building permit statistics, the majority of new buildings were constructed
after 2002. In total, 47 thousand new buildings with a total floor area of 31.7 million m2 were
constructed in 2002. In 2020, 77,849 thousand new buildings with a floor area of 122.2 million

3t Data source: MENR, 2022.
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m2 were constructed (See Figure 17). During the 2002-2020 period, while the annual number of
new buildings increased by 65%, the annual number of new dwelling units increased by 272%
and the annual floor area of new buildings increased by 286%.

Figure 17 - Number of new buildings’ occupancy permit by year3>
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The share of residential buildings is 86% of the total building stock, followed by commercial
buildings. Public buildings are the smallest category of the stock (Figure 2.17).33

Figure 18 - Number of buildings by building type in 20003+
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In 2020, energy consumption in buildings was met by natural gas (44%), electricity (30%), coal
(14%), renewable energy sources (9%) including solar, geothermal, wood and plant/animal
residues, and liquid fuels (3%) (See Figure 19).

32 Data source: TurkStat, 2022_b.
3 Data source: MoEUCC, 2021.
34 Data source: 7th NC, 2019.
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Figure 19 - Energy consumption in buildings by energy resource (2020)35

Renewable Energy Sources, " Liquid Fuels, 3%

9%
Natural Gas, 44%

® [Coal, 4%

® Flectricity, 30%

Building sector is responsible for 12% of total GHG emissions in 2020. Energy consumption of
buildings has been increasing by 4% per year since 1990. Although energy efficiency activities
lower the rate of increase in energy consumption of buildings, growing building stocks is
expected, with a continued increase in GHG emissions in TUrkiye. GHG intensity of the buildings
decreased 34% between 1990 and 202o0.

2.8 MANUFACTURING INDUSTRIES AND CONSTRUCTION

Turkish industry is composed of many different sub-sectors with different characteristics that
represent approx. 20% to 30% in GDP. Among the sectors of industry, manufacturing industry
greatly affects national economic growth. Turkish manufacturing industry3® had 4.7 million jobs
with a turnover of 5,118 billion TRL in 2021. Its share in the GDP was 22.2. The food, basic metal,
manufacture of motor vehicles, trailers and semi-trailers, and textile industry represent the
largest contributors to manufacturing industry turnover with an 15.6%, 9.7%, 8.7% 8.4% share
respectively. Those sectors are followed by fabricated metal products except machinery and
equipment, wearing apparel, manufacture of the Non-metallic mineral products, rubber and
plastic products, and electrical equipment.3” The automotive industry has the highest share of
Turkish exports, representing 10.5% of exports.3®

Table 2 - Main indicators of industry sector, 202139

Sub-sector Turnover Contribution to GDP

35 Data source: MENR, 2022.

3% Activities classified under C at the Statistical Classification of Economic Activities in the European Community (
NACE) Rev. 2.

37 Data source: TurkStat, 2021_c.

38 Data source: TurkStat, 2022_b.

39 Data sources: 7th NC, 2019 and TurkStat, 2023_b.
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(Billion TRY) %

C- Manufacturing industry 444,101 4,713,664 5118.3 1.609.78 22.2

The construction sector was one of the most important drivers of the Turkish economy,
contributing 4.8% of gross domestic product (GDP) in 2022.4°

Primary energy consumption of industry in 2020 was 36.26 Mtoe, responsible for 32% of the
total energy consumption.4* The largest two single industries, in terms of primary energy
consumption, have been the non-metallic mineral industry with 26% (9.26 Mtoe) and the iron
and steel industry with 24% (8.55 Mtoe).4?

Although energy consumption of the industrial sector increased from 13.6 Mtoe to 36.3 Mtoe
during the 1990-2020 period, emission intensity of the sector decreased considerably from
2.4ton CO2eq./toe to 1.8ton CO2eq./toe in the same period. Energy efficiency activities,
increasing share of renewables and using waste as an alternative fuel is expected to lead to lower
the rate of increase in GHG emissions from the industrial sector.

2.9 TRANSPORTATION

Turkiye's transportation sector has shown rapid development in recent years. Road and railway
networks have expanded, and new airports and seaports have been opened. Tunnels and
bridges have been built, which will contribute to the reduction of the sector's emissions from
road transportation. Between 2002 and 2022, the number of tunnels increased by 465%, and
bridges and viaducts increased by 62% in 20 years. The total railway network grew by 20%. (See
Table 3)

Table 3 —Selected Key Indicators for Transportation Sector43

Highway (km) 1,714 3,633 112%
Road Tunnel Number - (Km) 83 469 465%
Number of Road Bridges and Viaducts - (Km) 5,967 9,639 62%
Railway Network (km) 10,948 13,128 20%

4° Data source: TurkStat, 2022_a.
4* Data source: MENR, 2022.

42 Data source: MENR 2022.

43 MoTl, 2022.
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Electric Railway Line Length (km) 2,082 6,165 196%
High Speed Train Line Length (km) o 1,460 -
Number of Active Airports 26 57 119%
Port Facility 149 217 46%

The transport sector was responsible for 23.86% (26.97 Mtoe) of Turkiye's final energy
consumption in 2020. Road transport was responsible for 94.44% of energy consumption in the
transportation sector and air transport was responsible for 2.68%. The number of road motor
vehicles have been increasing since 1990. While there were 3.8 million road motor vehicles in
1990, this number reached approximately 25.1 million in 2020 (See Figure 20). This was reflected
in the rise of road motor vehicles per 1000 people from 68 in 1990 to 290 in 2020. In parallel, the
total movement of passengers (passenger-km) using inland transport increased 145% between
1990 to 2021 with (See Figure 21).

Figure 20 - Road motor vehicles, 1990-2020%4
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44 Data source: TurkStat, 2023_f.
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Figure 21 — Change in passenger transport in Tirkiye (1990-2021)45
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the transport efficiency has increased. LPG was introduced in road transportation after 1997 and
fuel used shifted from gasoline to diesel and LPG in road transportation. The share of gasoline
in total energy consumption of road transport decreased from 67% in 1990 to 24% in 2020. The
share of LPG was 37% in 2020 which was much higher than gasoline’s 24% share for the same
year. (See Figure 22) Since the carbon intensity of LPG is the lowest among other liquid fuels, a
decrease in GHG emissions from road transportation was seen.

45 Data source: OECD, 2023.
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Figure 22 - Distribution of cars registered to the traffic according to fuel type, 2004 - 202146
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Besides road and railway transport, airline sector also rapidly expended. Number of domestic
and international passengers using airways fourteenfold in the last 30 years, from 301,403 in
1990 t0 4,090,168 in 2019 (see Figure 23). TUrkiye's plane inventory increased from 138 to 558
and number of airports increased from 26 to 57 from 2002 to 2021.

Figure 23 - Total domestic and international travel passengers at the airports+
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2.10 WASTE

Greenhouse gas emissions originating from the waste sector in Tirkiye are predominantly
related to solid waste disposal and wastewater treatment. Waste generation has been growing

46 Data source: TurkStat, 2023_f.
47 Data source: TurkStat, 2023_g.
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continuously in Turkiye; for instance, according to Turkstat data, annual municipal solid waste
generation increased from 21.96 million tons in 1990 to 34.76 million tons in 2020. In the
meantime, significant improvement was achieved in waste management. In 1994, by far the
main disposal method for municipal waste was the open dumping of waste, nearly without the
existence of any composting of waste or other biological waste recovery methods and only 2
landfills were available. With the developments in the sector, 93 landfills were in operation by
2022, with these facilities, 89% of the population is served“®. The recovery of methane from
waste disposal sites and wastewater treatment plants increased significantly from the year 2002
onwards resulting in reduction of GHG emissions from the waste sector. Number of landfill sites
with landfill gas recovery increased from 1 in 2002 to 84 in 2022. Moreover, Turkiye also has
methane recovery at one of its unmanaged solid waste sites, where 2.2 kt methane was
recovered, which increased the total to 303 kt in 2020.49 The landfill gas production (collected
gas) on landfills and wastewater treatment has reached to a capacity of more than 200 MWe.

Figure 24 — Recovered methane at the solid waste disposal sites (2002-2020)
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Biological treatment of waste is also on the verge of development. According to National Waste
Management and Action Plan, biowaste rate is 50,41% in the municipal waste. Biological
treatment of waste is also in developing trend; however annual capacity is currently not
satisfactory at a too low level of 1.5 Mt. There exist 28 biological waste recovery facilities (9
composting, 19 bio-methanation) for municipal waste; 24 mechanical treatment facilities, 1 bio-

48 MoEUCC, 2023_a.
49 NIR, 2022 p. 412.
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drying facility for mixed municipal waste and 3 incineration plants for municipal waste.5° Private
sector has been involved in solid waste management investments supported by incentives such
as the YEKDEM mechanism. The private sector generally focuses on the rehabilitation of dump
sites in the form of long-term (up to 49 years) build-operate-transfer (BOT) contracts with the
Municipalities. These public-private partnership (PPP) projects are popular on integrated waste
management for a city or a region including landfill gas capturing, biological recovery, and waste
to energy facilities. (see Section 3.2.5)

Figure 25 — Wastewater amount and servicess*

189

100% m oz

180 5

95% 7

” W =

0% 126 140 E

a5, m
100
80% a0
75% 60
69% 40
0% 2
B5% 0

The ratio of the municipal population connected to the sewerage network to the total municipal population

—— Per capita average daily discharged wastewater

Turkiye is in the process of transition to a circular economy. Within this process, Tirkiye's
priority is to continue our work on the basis of the Zero Waste project that the Country started

in 2017.

Between 1994 and 2020, both the ratio of the population connected to the municipal sewerage
network and their per capita wastewater discharge increased. The percentage of the municipal
population connected to sewerage rose from 69% to 91.1%. Per capita average daily wastewater
discharged by the municipal population increased from 126 liters in 1994 to 189 liters in 2020.
While increasing the treated wastewater, Tirkiye also increased its capacities to utilize
wastewater. Between 2002 to 2020, number of wastewater biogas facilities with methane

5 MoEUCC, 2022
5t MoEUCC, 2023_b.
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recovery increased from 2 to 25 and the amount of methane recovery increased from 8.5 kt to
30.9 kt during same period.5*

Figure 26 — Recovered methane at the wastewater treatment facilities (2002-2020)53

40
3a
30
25

2017 ———

2013 I ——

2014 I ——
2015
205
207
208

2019 I —
2070 ——

kt
2007 ———
2003
2004 —
2005 —
2006 ———
2007 ———
2008 ——
2009 DE——
2010
2011 ——

m Total recovered methane from domestic wastewater (kt)

GHG emissions from waste disposal sites increased by 73.6% during 1990-2020 periods (from
6.7 Mt to 11.7 Mt), while waste disposal was increased by 83% in the same period. Wastewater
discharge increased by 200% while GHG emissions from the same sector increased by 6%. The
sector’s most important greenhouse gasses are methane (CH4) and nitrous oxide (N20) and the
waste sector alone is responsible for 22% of total CH4 emissions and 6% of total N2O emissions
in the year 2020.5% Thus, methane recovery supports the decrease of waste sector’s emissions.

2.211 AGRICULTURE

The agriculture sector is among the sectors which provide a major contribution to the country’s
GDP, exports, and rural development. TUrkiye is an important producer and exporter of
agricultural commodities on world markets and is estimated to be the world’s 7th largest
agricultural producer.55 Turkiye’s agricultural vision for the year 2023 is that being a country
which provides its population with sufficient, best quality and safe food; improves its net
exporter position in agricultural products and; increases its competitiveness in the global market
aiming to be among the top five overall producers globally. Turkiye's vision for its centenary in
2023 includes other ambitious goals; i) agricultural GDP reaching to 150 billion dollars; ii)

52NIR, 2022 p. 443.
53NIR, 2022.

54 Data source: NIR, 2022.
55 OECD, 2016.
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agricultural exports over 4o billion dollars; iii) sustainable agricultural growth iv) achievement
and land consolidation on 14 million ha; and v) modern irrigation systems for all irrigable land.5®

TUrkiye's agricultural sector accounted for 6.46% of the country’s GDP in the year 2022. The
main sources of agriculture sector GHG emissions are enteric fermentations, agricultural soils
and manure management. Agricultural activities were the primary contributors of CHg4 and
N20, 60.96% of CHs4 emissions and 80.29% of N20 emissions originate from agricultural
activities in 2020.57

Figure 27 - Agriculture Basins of Turkiyesé

TUrkiye identified 30 agriculture basins defined by climate, soil characteristics, topography, and
land class criteria in 2009 (See Figure 27). Basin-based agricultural support policy was
implemented for 17 products. In order for more rational planning, district level agricultural basins
were then defined in 2016 and the number of agricultural basins reached to 941 basins. 21
products have been under the scope of basin-based supporting systems. By adding newly
established restricts, the number of basins increased to 944 in 2018.

2.11.1 Agricultural Lands

There has been a significant decline of agricultural lands in TUrkiye since 1990. Turkiye had 23.7
million hectares arable land in 2016 while it was 27.9 million hectares in 1990 (Figure 28). There
are 921 different agricultural basins based on rainfall, temperature, and topographical
properties. In those agricultural basins above 250 agricultural products are produced and sold.

56 MoAF, 2017.
57 Data source: NIR, 2022.
5 MoAF, 2023_b.
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Of the total arable land, 67% is cropland, 17% is fallow land and the rest of them are cultivated
as horticulture, vegetable, vineyards and olive gardens.

Figure 28 - Total arable land and land under permanent crops®
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2.11.2 Livestock

Livestock has the biggest share of the agricultural GHG emissions and is an important part of
Tirkiye's agricultural sector. In 2016 the total number of cattle was approximately 14 million,
and for sheep and goats, it was around 31.0 and 10.4 million, respectively while those numbers
were 11.4 million, 40.6 million and 10.9 million respectively in 1990. TiUrkiye has experienced a
decline in the number of sheep and goats since 1990. Based on recent agricultural policy to
increase livestock for sustainable food supply from domestic sources, GHG emissions are
expected to increase from enteric fermentation and manure management.

59 TurkStat, 2023_d.
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Figure 29 - Livestock population, 1990-2020%°
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In TUrkiye there are three dairy cattle types categorized as culture cattle, hybrid cattle and
domestic cattle. Culture dairy cattle is a dairy cattle type having higher milk yields compared to
domestic dairy cattle whereas milk yields values of hybrid cattle are between them. Hybrid cattle
are breeds of culture and domestic dairy cattle. As it is seen in the table, culture dairy cattle
population is increasing by years except for the years 1997, 1998 and 2002-2004. But, in general,
the culture dairy cattle population has a positive trend in the period 1990-2020, which has a
percentage increase of 41.2% from 9% in 1990 to 50.2% in 2020 within dairy cattle population.
For hybrid cattle population, which was around 2.8 million in 2020 despite being 1.9 million in
1990, a big increase or decrease cannot be observed throughout the same period, though the
final three reporting years identified a total increase of around 0.4 million. The share of domestic
cattle among dairy cattle was 58.1% in 1990 but this ratio reduced to 8.4% in 2020. As seen in
Figure 30, non-dairy cattle number increased by approximately 5.7 million from around 5.5
million in 1990 to more than 11.2 million in 2020 and its share in total number of cattle increased
from 48.2% to 62.3% between 1990 and 2020.

o NIR, 2022.
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Figure 30 - Population numbers for cattle categories, 1990—2020
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2.11.3 Value Added

The share of the agriculture sector in GDP in 1960 was 54% in Tirkiye and Turkiye was
considered to be an agricultural country in those years. However, the contribution of the
agricultural sector to the economy gradually decreased and the share in GDP fell below 30% by
the end of 1970, below 20% in the mid-1980s and below 10% by the 2000s. By the year 2022 the
share of agriculture in GDP was dropped to 6.46% (See Figure 31), and the course of the ratio is
expected to continue declining in the coming years.
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Figure 31 - Value added of Agriculture sector as % of GDP, 1960-2022
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2.11.4 Organic Farming Practices

Organic farming in Turkiye began practice in the mid-1980s. In order to create an improvement
in the legal framework for organic farming, the By-Law on Production of Plant and Animal
Products through Ecological Methods entered into force by 1994. The Organic Farming Act No.
5252 was prepared within the framework of the EU laws and was enacted in 2004. On the basis
of this law, the By-Law on the Principles and Implementation of Organic Farming was passed in
2010. By 2002, 310 125 tonnes of organic products were produced on an agricultural area of 89
827 ha, those figures were 351.919 ha agricultural land under organic farming with a crop
production of 1.6 million tonnes in 2021.%2

Agricultural soils was one of the main drivers of the agricultural sector’'s GHG emissions. In
TUrkiye around 19.6 million hectares of agricultural land is fertilized annually, 113 kg of fertilizers
per hectare is used on the average. Total N-fertilizer consumption increased from 1.2 Mt to 1.9
Mt during 1990-2016.% The Increase in fertilizer consumption has foreseen a continuous
increase in N20 emissions from agricultural soils.

61 Data source: World bank, 2023
62 7t NC, 2019
637" NC, 2019
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Turkiye is broadly located in the Mediterranean climate zone. Turkiye is considered as one of the
richest countries in terms of biodiversity which is the result of different topography and different
climate zones. A great part of this biodiversity is located in the forest lands. In North Anatolia
and parts of the Marmara region, forest ecosystems are composed of pure and mixed forests,
which include coniferous tree species such as black pine, Scots pine, fir, spruce and juniper, as
well as broad-leaved tree species such as beech, oak, hornbeam, alder, chestnut, ash, elm,
poplar, maple, hazelnut and rhododendron. In the South, West and large parts of Marmara, the
forests are pure and mixed Mediterranean forest ecosystems composed of coniferous tree
species, such as red pine, black pine, Taurus fir, Taurus cedar, juniper, stone pine, Aleppo pine,
maritime pine and cypress, as well as broad-leaved tree species such as sweet gum, oak,
eucalyptus along with maqui’s elements such as sandal and laurel. Along with the steppes,
Tirkiye has arid and semi-arid forest ecosystems consisting especially of pine, Scots pine, cedar,
juniper and oak species. Turkiye also has forest ecosystems that are within the transition zone
between coastal and inland regions in Central, Eastern and South-eastern Anatolia regions.

A large portion of Turkiye's forests are natural forests with high biodiversity values. Many of the
plant species have additional values in raw material production, including wood, and the use of
roots, bark and resin for medicinal and aromatic purposes. Many of the harvested fauna species
are used for the production of herbal products of animal origin.54

According to forest inventory results, forest area was 20.2 Mha in 1973 and increased to 22.93
Mhain 2020. Forest lands increased nearly 2.3 M hectares in the last 46 years. According to 2020
forest inventory results, approximately 9.7 Mha of this forest estate can be classified as
degraded forests. The inventory estimates that growing stocks increased from 1.1 billion m3 to
1.7 billion m3 during 1973-2020 periods. The annual increment of the forests in TUrkiye changed
to 28.1 million m3, which is 1.4 m3in 1 hain 1973, to 47.0 million m3 which 2.2 m3in 1 hain 2020.
The main reason for this increment is the increase of growing stock due to the silvicultural
tending activities species.®

Pinus brutia, Pinus nigra and Pinus sylvestris are the dominant coniferous species among the
other coniferous such as four kinds of Abies spp., Picea orientalis, Cedrus libani etc. In proportion
these three-pine species is more than 52 % as in total volume of growing stock. Fagus orientalis
and 22 Quercus spp. have a 68% ratio in total volume of the deciduous trees such as Tilia, Ulmus,
Alnus, Castanea species.%®

64 7t"NC, 2019
857" NC, 2019
66 7t NC, 2019
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99% of the forests in Turkiye belong to the state. 3.64 million hectares of the total forest area
(15%) are found in protected areas and the rest of the 19.3 million hectares of forest area are in

managed forests.

Table 4 - Forest inventory results of Tirkiye, Area 2020.7

Coniferous+ deciduous Mixed

Forest Type Total (ha) Coniferous (ha) Deciduous (ha) (ha)
Total 22 933 000 10 969 246 7 405 972 4557782
Productive 13 264 429 7 311 005 3878112 2075312
Degraded 9668 571 3658241 3527860 2482 470
Table 5 - Forest inventory results of Tirkiye, Growing Stock, 2020.%8
Forest Type Total (ha) Coniferous (ha) Deciduous (ha)
Total 1697 055 000 1156 449 376 540 605 624
Productive 1628 295 394 1114 195 394 514 100 000
Degraded 68 759 606 42253982 26 505 624
Table 6 - Forest inventory results of Tirkiye, Annual Increment, 2020.%9
Forest Type Total (ha) Coniferous (ha) Deciduous (ha)
Total 47 400 000 31585762 15 814238
Productive 45 410 077 30 602 836 14 807 241
Degraded 1989923 982926 1006 997

67 Data source: MoAF, 2023_a.
%8 Data source: MoAF, 2023_a.
%9 Data source: MoAF, 2023_a.
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Figure 32 — Change in forest areas of Tiirkiye (1990-2020)7°
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2.12.1 Forest Restoration

Almost half of TUrkiye's forests are considered to be degraded, with less than 10% canopy cover.
In addition, 13.3 million hectares of forest has a canopy cover more than 11%. The ability of
forests to regenerate declines based on human-induced pressures, including industrialization
and urbanization. However, in areas where threats have been reduced, forests have
regenerated. The General Directorate of Forestry has been conducting activities on the
restoration of degraded forests and reforestation since 1995. The main goal of these efforts is to
develop forest structure through the sink capacity and increase the yield ratio of forests. This
process also covers the maintenance of naturally regenerating forest species. Reforestation and
rehabilitation have been carried out in TiUrkiye. In 2020 9,320 ha was reforested and 56,576 ha
was rehabilitated.”

7° TurkStat, 2023_d.
7* Data source: MoAF, 2023_a.
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Figure 33 - Reforestation Activities, 1992-2020.7>
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Figure 34 - Forest Rehabilitation Activities, 1998-2020.73
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Sustainable forest management activities aim to increase forest area and growing stocks in
Turkiye through reforestation, rehabilitation and Carbon removal rate is expected to increase in
the next decade. GDF has a target for increase the growing stocks per hectare and forest area in
the Strategic Plan of GDF (2019-2023).

2.13 TOURISM

Surrounded by seas on three sides, acting as a natural bridge between Asia and Europe, and with
unique geopolitical importance, Turkiye has been a cradle of great civilizations throughout

7> Data source: MoAF, 2023_a.
73 Data source: MoAF, 2023_a.
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history. There are nine World Heritage Sites in TUrkiye and an additional 19 temporarily listed
values on the World Heritage List. With its 8,333 km long coastline, Turkiye is a major tourist
attraction. Tourism is also the country’s main source of foreign exchange.

Turkiye is the 4th most popular tourist destination in the world, attracted approximately 30
million touristsin 2021. TUrkiye had 531 blue-flag beaches in 2022. There are also 24 blue-flag
marinas in Turkiye.”* Bed capacity documented by the Ministry of Culture and Tourism was
568,960 in 2000 and reached 1.2 million in 2021. Bed capacity documented by the municipalities
grew from 350,000 in 2000 to approximately 620,349,315 in 2021.75

There has been a rapid increase in the number of tourists coming to Turkiye (See Figure 35). The
annual number of tourists has grown from approximately 5.4 million in 1990 to 51.4 million in
2022. It was low in 2020 and 2021 due to the COVID19 pandemic. Tourism revenue worth 46.3
billion USD was generated in 2022.7°

Figure 35 - Number of tourists, 1990-202277
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Turkish tourism sector is targeting to be among the top 5 countries in the world in terms of
attracting the highest number of tourists and receiving the highest amount of tourism revenue
by 2023. The tourism sector has set a target of 6o million tourist arrivals and 56billion USD
tourism revenue by 2023.

7#TURCEV, 2023.

7S TURSAB, 2023.

76 TurkStat, 2023_h.

77 Data source: For 1990-2003, TURSAB, 2023 and for 2004-2022, TurkStat, 2023_h.
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2.14 WATER RESOURCES

Tirkiye has a large variety of spatial and temporal precipitation patterns. There is strong
seasonality in precipitation. Approximately 40% of the total annual rainfall occurs in winter, 27%
in spring, 10% in summer and 24% in autumn. The amount and type of precipitation in the winter
and spring seasons are important for replenishing underground and surface water resources.
The Black Sea and Mediterranean coastal areas and high mountain areas are the places in
TUrkiye with highest precipitation. The amount of average annual rainfall is highest in the Rize
region with rainfall of about 2,300 mm. In contrast, the Central and Eastern Anatolia regions,
especially in the lower plains and deep valleys and depressions of tectonic origin, have low
precipitation values with the average annual amount of precipitation falling below 350-400 mm.

River hydrological regimes in Turkiye depend heavily on the variability of precipitation and these
rivers regimes are thus quite irreqular. According to General Directorate of State Hydraulic
Works (DSI), Turkiye has 25 hydrological basins. Turkiye has a hydro-meteorological
observation network of 8,759 observation stations, of which are 260 snow monitoring stations,
1,340 flow monitoring stations, 2,812 groundwater monitoring stations and 531 lake-dam
observation stations, all of which are operated by the DSI.

Tirkiye's consumable surface and ground water potential is 112 billion m3 per year. Based on
the projects developed by the public institutions responsible from soil and water resources in
TUrkiye annual water consumption for various purposes reached to 57 billion m3 as of the end of
2022

Utilization rate of the current 112 billion m3 of available water resources is still around 51%. 44
billion m3 of the available water is used for irrigation (77%), 13 billion m3 is used for domestic
and industrial use (23%).

Water consumption in Tirkiye is increasing due to population growth and industrialization.
However, Turkiye is a country that is not rich in freshwater resources. According to the annual
per capita water consumption figures, Turkiye is a country that experiences water stress. The
amount of annual water available per capita is calculated as 1,313 m3 for 2022. Turkiye's
hydroelectric potential was evaluated at Section 2.6.2.

2.15 TURKIYE’'S SPECIAL CIRCUMSTANCES

UNFCCC established a system of annexes that divided countries into Annex | and Il countries and
Non-Annex countries. The Annex | countries included the industrialized countries that were
members of the OECD and the former countries of the USSR as “Economies in Transition” [EIT].
Annex Il included the developed and industrialized countries. Tirkiye, albeit being a developing
country, was included in both Annexes | and Il because of its OECD membership. However, the
UNFCCC does not provide a definition of “developed” or “developing” countries. TUrkiye did not
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sign the UNFCCC when adopted in 1992 and in 1997 initiated the process to be deleted from
Annexes | and Il.

In 2001, at the Seventh Conference of the Parties held in Marrakesh, Decision 26/CP.7 was
adopted, and Tirkiye was removed from the list in Annex Il. Parties were also invited to
recognize the “special circumstances of Tirkiye, which placed Turkiye after becoming a Party,
in a situation different from that of other Parties included in Annex | to the Convention.” The
decision took note of FCCC/CP/1997/MISC.3, submitted by Tirkiye outlining its socio-economic
status as a developing country. It was explained that GNP of Turkiye was $2,700 and human-
induced carbon dioxide emission was 2.3 tons per capita in 1993 and total of 153 million tons was
1/10 of the Annex Il countries in the submitted document. The decision further underlined the
need for all Parties to protect the climate system for present and future generations, on the basis
of equity and in accordance with their common but differentiated responsibilities and respective
capabilities. Turkiye's position regarding its “special circumstances” is based on the principles of
equity, common but differentiated responsibilities and respective capabilities, and the right to
promote sustainable development in accordance with article 3 of the Convention. Further,
different from other Parties included in Annex |, TUrkiye does not bear historical responsibility
for climate change.

Turkiye subsequently became a Party to the UNFCCC in 2004 and submitted its First National
Communication as an Annex | Party. In accordance with the Report (FCCC/IDR.1/ TUR, 3
December 2009) of the in-depth review of the first national communication of Turkiye noted
that Turkiye had the lowest per capita primary energy consumption and the lowest per capita
GHG emissions, among Annex | Parties. In spite of Turkiye’s national circumstances which follow
the typica