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PREFACE OF THE MAYOR 

Dear citizens of Safranbolu, our 
valuable stakeholders and 
friends, 

Safranbolu, our precious city, 
which has hosted many 
civilisations throughout its history 
and is included in the UNESCO 
World Heritage List, is taking firm 
steps towards the future with the 
strength it draws from its past. 
However, this progress should 
not be limited to protecting our 
cultural heritage; we also have 
the responsibility to protect our 
environment in order to leave a 
more livable world for future 
generations. 

 

We are determined to take important steps towards sustainability in Safranbolu. In this context, we 
have developed important collaborations at both national and international level. Our participation in 
the Global Covenant of Mayors on Climate and Energy (GCoM) platform, which is an important step 
in the fight against climate change on a global scale, is one of the most concrete expressions of this 
commitment. Furthermore, our inclusion in the Cittaslow movement, which supports local 
development and improves quality of life, strengthens our commitment to adopting a sustainable 
lifestyle in Safranbolu. 

 

We have started a comprehensive planning process to focus on sustainable energy sources, reduce 
our carbon footprint and protect our nature. The Sustainable Energy and Climate Action Plan 
(SECAP), which we have prepared in this process, constitutes the roadmap of the steps we take to 
ensure the environmental sustainability of our city. With this plan, we aim to increase energy 
efficiency, transition to clean energy sources and reduce greenhouse gas emissions. At the same 
time, we are preparing Safranbolu for the future by creating a city structure resistant to climate change. 

 

In this process, the contributions of our citizens and all stakeholders are of great value to us. Our 
priority is to work together for an environmentally friendly, peaceful and sustainable Safranbolu. I 
would like to thank you in advance for all your support in achieving our sustainability goals. 

 

In the hope of leaving a greener, cleaner and more livable Safranbolu to future generations. 

Elif KÖSE 

Mayor of Safranbolu Municipality 



9 

v 

 

 
Figure 1 A view of Safranbolu 

 

 



10 

v 

 

EXECUTIVE SUMMARY 

Rapidly increasing climate change in the world continues to threaten the environmental balance 

and social life. Consequences such as extreme weather events, rising temperatures and depletion of water 

resources necessitate the rapid implementation of sustainable energy and climate action plans on a global 

scale. In this context, the role of local governments is of great importance. 

As part of this global responsibility, Safranbolu Municipality is implementing the Sustainable 

Energy and Climate Action Plan (SECAP), which aims to develop sustainable energy solutions and 

reduce the carbon footprint of our district. SECAP has been prepared to help Safranbolu adapt to climate 

change while reducing carbon emissions. 

SECAP Process Our main objective in the SECAP process is to reduce greenhouse gas 

emissions and increase resilience to climate change while maintaining Safranbolu's environmental, social 

and economic balance. In this context, actions and adaptation strategies for greenhouse gas mitigation 

have been developed. 

1- Greenhouse Gas Reduction 

 

a) Main Findings: Safranbolu's current greenhouse gas emissions are mainly caused by waste and 
energy sectors. Especially energy consumption and transport activities have a significant impact 
on the carbon footprint of the district. 
 
 Considering current energy consumption patterns, greenhouse gas emissions are expected to 
increase by 11,07 % by 2030. To halt this increase, it is critical to accelerate the transition to 
renewable energy sources. 

b) Actions: Energy Efficiency Projects: Energy saving projects will be implemented to increase 
energy efficiency in public buildings, residences and commercial areas. With these projects, it is 
aimed to reduce energy consumption by 5% by 2030. 

 Renewable Energy Sources: Dependence on fossil fuels will be reduced by 10% by increasing the 
use of solar, wind and other renewable energy sources. Sustainable Transport: Sustainable 
transport methods such as electric vehicles, strengthening public transport systems and creating 
bicycle lanes will be encouraged. In this way, it is aimed to reduce carbon emissions from transport 
by 10%. 

2- Adaptation 

 

a) Main Findings: Climate change threatens Safranbolu's water resources and adversely affects 
agricultural production. Furthermore, extreme weather events put the district's infrastructure at risk. 
The resilience of Safranbolu's existing water infrastructure and green areas against climate change 
needs to be increased. 

b) Actions: Water Management: Efficient use and conservation of water resources will be ensured 
by encouraging water saving methods such as drip irrigation in agriculture. In addition, modernisation 
works will be carried out to reduce water loss in the distribution network.  

 Increasing Green Areas: Afforestation projects will be realised and existing green areas will be 
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expanded to increase carbon absorption. In this context, it is aimed to create 3 hectares of green areas 
by 2030. Disaster Management: Natural infrastructure solutions (e.g. rainwater harvesting, flood control 
systems) will be implemented to reduce the risk of extreme weather events and flooding. 

3- Local Participation 

 

Public Awareness: Training campaigns and information meetings will be organised to raise 

awareness on climate change and environmental protection issues among local people. 

Civil Society and Stakeholder Participation: Active participation of local stakeholders in the SEAP 

process will be ensured and co-operation will be established with enterprises, NGOs and universities. 

 

 
Figure 2 Historic Water Arch in Safranbolu 
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1. INTRODUCTION 

 

1.1. BACKGROUND 

Safranbolu, located in Karabük province of Turkey, is a city that stands out with its historical and 

cultural richness and is on the UNESCO World Heritage List. Safranbolu, whose history dates back to 

the 13th century, was named after the valuable saffron plant grown in the region. The city, which was an 

important trade centre during the Ottoman Empire, experienced a great development especially in the 

18th and 19th centuries and most of its historical houses were built during this period. 

The most distinctive feature of Safranbolu is its wooden houses reflecting authentic Ottoman 

architecture. Each of these houses lined along the narrow streets is a work of art. Safranbolu houses 

attract attention with their architectural elements such as fine woodwork, stone foundations and bay 

windows. Today, many of these buildings are well preserved and some of them serve as boutique hotels 

or touristic attraction centres. 

The city also has one of the best-preserved Ottoman urban textures in Turkey. Structures such 

as the Cinci Han and Cinci Hammam shed light on the commercial and social life of the Ottoman period. 

In the heart of Safranbolu, Yemeniciler Arastasi is a traditional bazaar where visitors can experience the 

revival of historical crafts and trace the traces of the past. 

In addition to its historical importance, Safranbolu is also a city rich in natural beauties. Canyons, 

caves and plateaus offer many options waiting to be discovered for nature lovers. Tokatlı Canyon provides 

an ideal route for trekking enthusiasts, while Bulak Mencilis Cave is one of the most remarkable natural 

formations of the region. With all these features, Safranbolu is one of the rare cities that has successfully 

blended modern life with the essence of the past. In this city where history and nature are intertwined, 

visitors are guaranteed to have an unforgettable cultural experience. Discovering Safranbolu is like going 

on a journey through time. 

 
Figure 3 City view
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1.2. CITY GENERAL INFORMATION 

 
1.2.1. Population 
 
Safranbolu became a district of Karabük after Karabük became a province with a Decree Law 

published in the Official Gazette on 6 June 1995. Safranbolu district consists of 21 neighbourhoods and 
60 villages. The total population of 21 neighbourhoods is 51,911 and the population living in villages is 
18,132. Including the villages, the total population of Safranbolu is 70,043. Of the total population, 51.18 
per cent is male and 48.82 per cent is female. 

The three most densely populated neighbourhoods in Safranbolu are Emek, Esentepe and 
Yenimahalle, while the three neighbourhoods with the lowest population density are Hacıhalil, Karaali 
and Çavuş.Safranbolu constitutes 27.44% of the provincial population of Karabük and approximately 
0.08% of the total population of Turkey. 

 

Table 1 Population of Safranbolu 

YEAR SOCIAL 
POPULATION 

MALE 
POPULATION 

FEMALE 
POPULATION 

2015 59.800 28.940 30.860 

2016 63.965 37.700 31.265 

2017 65.350 33.430 31.290 

2018 67.245 33.688 33.557 

2019 68.440 34.511 33.929 

2020 67.245 33.688 33.557 

2021 69.449 34.679 34.770 

2022 70.409 35.317 35.092 

2023 70.043 35.847 34.196 

2024 69.441 35.043 34.038 

 

These data show that the population of Safranbolu has generally followed an increasing trend 
from 2015 to 2024, with a slight decline observed in 2023 and 2024. Additionally, the difference between 
the male and female population has remained relatively small over the years, indicating a balanced 
demographic distribution. These figures provide valuable insights into Safranbolu's demographic 
structure and serve as an important reference for future planning. 
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1.2.2. Climate 

 

The climate of Safranbolu is a mixture of Black Sea and continental climate types. This is due to 
the geographical location and topography of the city. In general, summers in Safranbolu are hot and dry, 
while winters are snowy and cold. However, precipitation is observed throughout the year with the effect 
of the Black Sea climate. 

As stated in the Assessment Reports of the Intergovernmental Panel on Climate Change (IPCC), 
Turkey is located in the Eastern Mediterranean Basin, one of the regions sensitive to climate change. 
According to the 6th Assessment Report of the IPCC, if the global average temperature increases by 
1.5°C, the annual average temperature increase in Turkey is projected to exceed the global average. 
Projections for the period 2016-2040 show that temperatures will increase by 2°C across Turkey, with 
increases of 2-3°C especially in the Marmara and Western Black Sea regions in summer. 

 

Table 2 Average Temperatures by Month 

 
Month  

 

Average 
Temperature 

(°C) 
 

Average 
Highest 

Temperature 
(°C) 

Average 
Lowest 

Temperature 
(°C) 

Average 
Rainfall 

(mm) 

Average 
Number 
of Rainy 

Days 

January 3.0 7.2 -0.1 74.6 15.1 

February 3.7 8.3 0.4 64.0 13.0 

March 6.6 12.1 2.3 55.1 13.5 

April 11.5 17.5 6.2 50.5 12.4 

May 16.2 22.5 10.4 52.0 11.8 

June 20.2 26.6 14.3 46.0 8.9 

July 23.2 29.6 17.1 30.5 5.8 

August 23.0 29.7 16.8 31.0 5.4 

September 18.8 25.4 13.2 52.5 7.6 

October 13.5 19.5 8.6 78.0 11.5 

November 8.3 13.2 4.2 70.5 12.9 

December 4.5 8.6 1.0 85.5 15.5 

Annual 12.7 18.4 7.3 690.2 133.4 

 

These data show that the annual average temperature in Safranbolu is 12.7°C, while the total 
annual average precipitation is 690.2 mm. The highest precipitation occurs in December, whereas the 
lowest precipitation is recorded in July. 
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Table 3 Safranbolu Climate Data 

Month Avg.Temperutare 
(°C) 

Min 
Temperature 

(°C) 

Max. 
Temperature 

(°C) 

Precipitation 
(mm) 

Humidity 
(%) 

Rainy 
Days 

Sunshine 
Hours (h) 

January 0.8 -3.2 5.3 80 79 10 5.1 

February 2.4 -2.2 7.4 79 75 10 5.7 

March 5.7 0.3 11.1 97 73 11 6.8 

April 10.3 4.1 16.0 89 71 10 8.3 

May 14.9 8.2 20.1 87 71 10 9.3 

June 18.5 12.9 23.5 78 71 9 9.7 

July 21.3 15.5 26.6 45 66 6 10.0 

August 21.8 16.3 27.7 39 62 5 9.9 

September 17.8 12.8 23.7 54 66 7 8.4 

October 12.7 7.6 18.2 72 72 9 6.6 

November 7.1 2.2 12.9 69 75 7 6.3 

December  2.3 -1.8 7.3 86 79 10 5.3 

 

 

1.2.3. Ecosystems and Biodiversity 

 

Safranbolu and its surroundings were formed as a result of the uplift of the Cretaceous layers of 

the Mesozoic Period (2nd Period) and the Eocene, Palaeocene and occasionally Pliocene layers of the 

Tertiary Period (3rd Period) by orogenic movements. This geological feature has led to significant 

elevation differences at short distances in the region. The lowest point in the region has an altitude of 

300 metres, while the highest point is the 1,750 metre high Sarı Çiçek Hill. Within this elevation difference 

of approximately 1,500 metres, Safranbolu exhibits a plateau feature with an average altitude of 500-600 

metres. The most remarkable landforms in the region include hills, canyon valleys and caves. 
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Figure 4 Safranbolu Physical Map 

 

1.2.4. Tourism and Culture 
 

The development of tourism in Safranbolu dates back to the early 1990s. This growth, which 
initially showed a slow acceleration, accelerated with the city's inclusion in the UNESCO World Heritage 
List in 1994 and the increase in accommodation capacity. Today, Safranbolu hosts approximately 1 
million visitors annually and has become the most important cultural tourism destination in the Western 
Black Sea region. 

Most of the touristic and historical landmarks of the city are concentrated in the "Bazaar" area. 
This area can be viewed from the Castle (north) and Hıdırlık Hill (south). The cemetery further south 
offers the best panoramic view of the city. The area around the castle stands out as the first settlement 
area and there are important historical buildings such as the Old Government House, the Clock Tower, 
the Armoury and the Old Prison. Hıdırlık Hill is home to two mausoleums and was once used as an open-
air prayer centre. From this hill, it is possible to see many monumental buildings in the Bazaar area at the 
same time. Among the more than 25 historical mosques in the city, Köprülü Mehmet Pasha Mosque, İzzet 
Mehmet Pasha Mosque, Kazdağlıoğlu Mosque, Dağdelen Mosque, Kaçak Mosque and Mescit Mosque, 
as well as Cinci Inn, Cinci Bath and Büyük Mosque (Ayestefanos Church) are among the most visited 
tourist attractions.  

Production and trade in Safranbolu was traditionally carried out in various guild-based bazaars. 
Today, the Blacksmiths, Coppersmiths, Tinsmiths and Saraçlar Bazaar continues to protect the city's 
artisanal heritage . The restored Yemeniciler Arastası and the shops around it have a central position in 
the sale of handicrafts and souvenirs unique to Safranbolu. 

The famous Safranbolu Houses, which promote Safranbolu at national and international level, are 
located in the Çarşı, Kıranköy and Bağlar regions. These houses, which attract hundreds of tourists every 
year, were built in the 18th and 19th centuries and reflect the history, culture, economy, technology and 
lifestyle of the Turkish society of the period. Five special touring houses, Kaymakamlar, Kileciler, 
Mümtazlar, Karaüzümler and Kavsalar, offer visitors the architectural beauty and unique lifestyle of 
Safranbolu. 
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In terms of archaeological sites, the rock tombs in Hacılarobası, Çavuşlar, Üçbölük, Akören and 
Aşağıgüney villages and the tumuli in the district are remarkable. 

Yörük Village, 11 km from Safranbolu, is a real Turkish-Turkmen village with its historical houses 
and buildings. In 1997, the village was taken under protection by the Ministry of Culture and Tourism and 
is generally seen as a small model of Safranbolu. Yörük Village has brought diversity and vitality to 
Safranbolu tourism. 

 

Table 4 Number Of Facilities,Rooms and Beds Operating in Safranbolu (2019) 

NUMBER OF FACILITIES, ROOMS AND BEDS OPERATING IN SAFRANBOLU (2019) 

 
Type of facility 

 

Number of Facilities 

 
Number of rooms 

 
Number of beds 

Tourism Business 

Certificate 

28 638 1516 

Municipality certified 97 857 2201 

Total 125 1495 3717 

 
1.2.5. Industry and Commerce  
 
Safranbolu is a city renowned for its historical and cultural heritage, but it also has significant 

industrial and commercial activities contributing to its economy. The city’s economic structure is shaped 
by traditional handicrafts, tourism-driven trade, small-scale industries, and agriculture-based production. 
The service sector, which has expanded due to the impact of tourism, forms the backbone of Safranbolu’s 
commercial activities. Additionally, its connection with nearby industrial zones enhances the city’s 
industrial and trade potential. 

Safranbolu has an industrial structure predominantly composed of small and medium-sized 
enterprises rather than large-scale industrial facilities. The city’s industrial activities are mainly 
concentrated in the following sectors: 

 Woodworking and Furniture Production: 

Safranbolu’s historical mansions and traditional architecture have fostered the development of 
woodworking and furniture production as a key sector. 

 Metal Processing and Blacksmithing: 
Traditional blacksmithing and metal processing, dating back to the Ottoman period, continue to 
be significant industrial activities in the region. 

 Food Industry and Agricultural Production: 
Safranbolu’s most valuable agricultural product, saffron, plays an essential role in the food and 
cosmetics industries. Additionally, grain and flour-based production contribute to the local 
economy. 
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 Textile and Handicrafts: 

Small-scale businesses involved in traditional weaving, leatherwork, and handicrafts support the 
city's economy. 

 Construction Materials and Building Industry: 
Urban development has driven growth in the construction sector and the production of building 
materials. 

The city’s industrial sector is largely integrated with the Karabük Organized Industrial Zone 
(OIZ) and Eskipazar OIZ, which serve as employment hubs for Safranbolu’s workforce. 

Trade Structure: The trade sector plays a crucial role in Safranbolu’s economic activities. The 
key components of trade in the city include: 

 Tourism-Driven Trade:Being part of the UNESCO World Heritage List, Safranbolu has a strong 
tourism-oriented trade sector. Local products, souvenirs, handicrafts, and traditional food items 
form the foundation of this economic activity. 

 Local Markets and Artisan Culture: Traditional bazaars and artisan districts continue to 
preserve and sustain historical trading practices. Notable marketplaces include: 

- Bakırcılar Çarşısı (Coppersmiths’ Bazaar) 
- Yemeniciler Arastası (Traditional Shoemakers’ Market) 
- Demirciler Çarşısı (Blacksmiths’ Market) 

 Modern Commercial Areas: In recent years, the expansion of supermarkets, shopping centers, 
and retail chains has contributed to the modernization of Safranbolu’s trade sector. 

 Agricultural Product Trade: Agricultural products cultivated in Safranbolu, such as saffron, 
walnuts, grapes, fruits, and vegetables, are marketed both locally and nationally. 

 

Figure 5 A Master Blacksmith in Safranbolu 
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Trade in Safranbolu maintains a balance between its historical commercial traditions and the 
requirements of modern economic growth. 

Table 5 Employment Distribution in Safranbolu and Karabük 

Sector Employment Share (%) Main Economic Contribution 

Service and Tourism  45% Hotels, restaurants, cultural 
tourism, local handicrafts 

Trade and Small Industry  25% Traditional bazaars, modern 
retail, agricultural trade 

Agriculture             15% Saffron production, fruit and 
vegetable trade, organic 
farming 

Construction and Infrastructure             10% Housing projects, road 
infrastructure, building 
materials 

Other  5% Public services, education, 
healthcare, and others 

A significant portion of the local workforce is employed in the tourism and trade sectors, while the 
industrial sector is mostly concentrated in Karabük and the surrounding industrial zones. 

2. VISION AND OBJECTIVES 

2.1. Vision 

Safranbolu aims to combat climate change with innovative environmentally friendly solutions as 
a city that aims to carry its historical and cultural heritage, which is under protection as a UNESCO World 
Heritage Site, to future generations in a sustainable manner. In this context, Safranbolu's vision stands 
out as a city that both preserves its historical heritage and adopts a development approach based on 
modern sustainability principles. 

 

Within the scope of this SECAP vision, Safranbolu focuses on the following objectives: 

 

 Becoming a model city that demonstrates resilience to climate change by reducing its 
carbon footprint: Safranbolu aims to reduce greenhouse gas emissions by optimising its 
energy consumption and turning to renewable energy sources. In line with this goal, 
innovative transport solutions and low-carbon energy systems will be implemented. 

 Reduce energy dependency by utilising renewable energy sources: In the city, 
renewable energy projects such as solar and wind energy will be prioritised to increase energy 
independence and reduce dependence on fossil fuels. It is planned to implement renewable 
energy projects especially in public buildings and industrial areas. 

 To ensure more efficient use of natural resources by increasing energy efficiency: By 
expanding energy efficiency projects, Safranbolu aims to both provide economic gains and 
protect natural resources. In this context, efficiency-enhancing technologies will be used in 
residences, commercial buildings and infrastructure systems to save energy. 
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 Adopting a sustainable living culture by increasing the awareness of local people: 
Training programmes, information campaigns and community engagement activities will be 
organised to increase the environmental awareness of local people and encourage individuals 
to adopt climate-friendly lifestyles. In this way, sustainability awareness at individual and 
social level will be increased. 

 Implementing modern climate-friendly urbanisation practices while preserving its 
historical and cultural heritage: Safranbolu aims to integrate low-carbon infrastructures and 
environmentally friendly practices in line with modern urbanisation principles while preserving 
its historical and cultural heritage. 

"Turkey 2024-2030 Climate Change Mitigation and Adaptation Strategy and Action Plan" and 
Adaptation 

In line with this vision, Turkey's 2024-2030 Climate Change Mitigation and Adaptation Strategy 
and Action Plan provides an important basis for Safranbolu's roadmap. Within the scope of this national 
plan: 

 Energy efficiency targets, 
 Policies for increasing renewable energy resources, 
 Strategies for building resilient city infrastructures against climate change, 
 Priorities for the protection and management of water resources, 
 Nature-based solutions and approaches to ecosystem conservation, 

 

It provides important guidance in the development of Safranbolu's SECAP. The priorities from this 
national strategy and action plan will be adapted to Safranbolu's local objectives, contributing to the city 
achieving a development model that balances environmental sustainability and social well-being. In this 
way, Safranbolu will move towards becoming a model city that contributes to both national and global 
climate change goals. 

 

2.2. Objectives 

Reducing Greenhouse Gas Emissions Safranbolu aims to reduce greenhouse gas emissions 
by 40% by 2030. Among the works to be carried out in line with this target: 

● Implement projects to increase energy efficiency in public buildings and commercial 
facilities. 

● Informing the local community and providing supportive incentives to increase the level of 
energy efficiency in residential buildings. 

● To develop electric vehicle infrastructure by reducing the use of fossil fuels in the transport 
sector. 

● To increase the share of renewable energy sources (solar energy, wind energy, etc.) in energy 
production. 

Increasing the Use of Renewable Energy Sources Safranbolu plans to focus on renewable 
resources in energy production, especially by utilising solar energy potential. Details of this target: 

● Install solar panels on the roofs of public and commercial buildings. 
● To popularise clean energy production by installing solar energy panels in large areas such 

as market areas and public parks. 
● To meet the energy needs of local government buildings completely with renewable 

energy. 
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Increasing Energy Efficiency: In Safranbolu, it is aimed to ensure more efficient use of 
resources by reducing energy consumption through energy efficiency studies. For this purpose: 

● Carrying out urban transformation projects to make old buildings in the city energy 
efficient. 

● To implement green building standards that provide energy saving in newly constructed 
buildings. 

● To popularise the use of energy-saving technologies in lighting, water management and 
heating systems. 

 

Establishing Sustainable Transport Systems: In order to promote environmentally friendly 
transport systems in Safranbolu: 

 
● Transforming urban transport with electric buses and making public transport carbon 

neutral. 
● Widening and making pedestrian and bicycle paths safe. 
● Development of charging stations infrastructure for electric vehicles. 

 

Adaptation to Climate Change Impacts: In order to make Safranbolu a more resilient city 
against climate change: 

● To expand rainwater collection and grey water recycling systems for sustainable 
management of water resources. 

● Promote drip irrigation and innovative agricultural techniques to increase water efficiency in 
agricultural activities. 

● Protect biodiversity and reduce temperature fluctuations in the city by increasing green 
infrastructure and green areas in urban areas. 

 

Raising Awareness and Participation in Local Communities: To increase social awareness 
in combating climate change and to ensure the active participation of the public in this process: 

● Organising trainings and workshops to inform the public about energy saving and climate 
change. 

● Initiate programmes to encourage local entrepreneurs and businesses to use sustainable 
energy. 

● To popularise the use of local products by informing the public about sustainable 
agriculture and environmentally friendly living practices. 
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3. BASELINE EMISSION INVENTORY 

The calculation of Safranbolu's GHG emissions based on energy consumption constitutes a critical 
step in the formulation of sustainable energy management and climate change strategies. In this section, 
the methodology, base year selection, emission data and key findings are detailed and the current status 
of Safranbolu is presented.The Baseline Emission Inventory (BEI) comprehensively calculates 
greenhouse gas emissions from sources such as energy production and consumption, transportation fuel 
use, waste, and wastewater management, using a reference year. 

The BEI is prepared in accordance with the Global Covenant of Mayors (GCoM) and the European 
Covenant of Mayors (CoM) guidelines, playing a crucial role in helping local governments set their 
emission reduction targets. The obtained results are compared with Monitoring Emission Inventories 
(MEI) developed in subsequent periods, enabling regular tracking of progress. This process serves as 

both a guiding and motivating tool for all stakeholders.Additionally, the BEI analyzes not only CO₂-
equivalent emissions but also other significant greenhouse gases such as methane (CH₄) and nitrous 

oxide (N₂O), allowing for a more precise determination of emission reduction priorities. 

Three Main Scopes of Greenhouse Gas Emissions Included in the Inventory 

● Direct emissions from final energy consumption: These emissions originate from the direct 
use of fuels such as coal, natural gas, and diesel within local boundaries. They include emissions 
from energy consumption in buildings/facilities (stationary combustion) and transportation vehicles 
(mobile combustion). 

● Indirect emissions: These emissions result from the consumption of grid-supplied energy 
(electricity and heating/cooling) within local boundaries. They are calculated using local electricity 
and heating/cooling emission factors. 

● Non-energy emissions: These emissions arise from waste management and other non-energy 
sources within the region. Including these emissions in the inventory is mandatory. 

 
Selection of Included Sectors 

The Greenhouse Gas Emission Inventory of Safranbolu Municipality is a significant study 
conducted to comprehensively calculate district-wide greenhouse gas emissions. Based on the obtained 
findings, key emission-intensive categories are identified, and an action plan is developed accordingly. 
The sectors and categories included in the Baseline Emission Inventory (BEI) are listed in  

The main categories of the inventory include: 

1. Stationary combustion: This category covers electricity and fuel consumption in municipal 
facilities, residential, and commercial/public buildings. The report includes all major energy types, such 
as electricity and natural gas, based on reference-year invoices and meter data. If natural gas or coal is 
not used in the municipality, these items are excluded from the inventory. 

2. Mobile combustion: This category includes fuel consumption from the municipality's official 
vehicle fleet and contracted public transportation vehicles. Various fuel types, such as diesel, gasoline, 
and electricity, are analyzed separately. However, transportation modes beyond the municipality’s 
responsibility, such as rail systems and maritime transport, are not included. Similarly, aviation activities 
and off-road vehicles are excluded from the inventory since they do not fall under local government 
jurisdiction. 
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3. Waste management activities: have been included in the inventory to ensure a 
comprehensive assessment of sectoral emissions. 

The data provided by the BEI helps the local government identify which sectors require priority 
emission reductions. This enables the implementation of concrete and data-driven steps to achieve the 
targets set within the framework of SECAP. This approach provides strategic guidance in the city's 
efforts to reduce its carbon footprint and combat climate change effectively. 

 

Table 6 Strategic Use of BEI Data for Emission Reduction in SECAP 

Category Description 

Stationary 
Combustion 

Covers electricity and fuel consumption in municipal facilities, residential, and 
commercial/public buildings. Includes major energy types such as electricity and 
natural gas based on reference-year invoices and meter data. 

Mobile 
Combustion 

Includes fuel consumption from the municipality's official vehicle fleet and contracted 
public transportation vehicles. Analyzes various fuel types such as diesel, gasoline, 
and electricity. Excludes transportation beyond municipal responsibility (e.g., rail, 
maritime, aviation). 

Waste 
Management 

Excluded from the inventory as waste management falls under Karabük Municipality’s 
jurisdiction. 

 
 

3.1. Methodology and Emission Factors 

While preparing the baseline emission inventory of Safranbolu, internationally recognised 
methodologies were taken as basis and IPCC (Intergovernmental Panel on Climate Change) guidelines 
and European Union SECAP reporting standards were taken into consideration. In this framework, the 
following steps were taken to determine the emission profile of Safranbolu: 

Data Collection: For the preparation of the emission inventory, data obtained from the energy 
consumption of the municipality, local energy suppliers, transport sector, residential sector and 
commercial sectors were analysed. These data cover the consumption of energy sources such as 
electricity, natural gas, coal, petrol, diesel. 

 

● Emission Factors: Considering the resource distribution of Turkey's energy production and the 
dominant role of fossil fuels in the energy mix, national emission factors were used. Emission factors 
used for electricity consumption are based on data from the Turkish Electricity Transmission 
Company (TEİAŞ) . Emissions from natural gas, coal and fuel oil consumption were calculated 
based on IPCC's fuel specific emission factors. 

● Sectoral Breakdown: Emissions are divided into housing, transport, public buildings, industry and 
trade sectors. Energy consumption of each sector was calculated separately and emissions in CO2 
equivalent were determined. Fuel consumption of vehicles for the transport sector and energy 
consumption from electricity and heating for the residential and commercial sectors are taken into 
account. 

● Calculation Tools: City Inventory Reporting and Information System (CIRIS) and Long- range 
Energy Alternatives Planning (LEAP) software were used in emission calculations in accordance 

with the calculation methods recommended by IPCC. These software provide an effective method 

for calculating greenhouse gas emissions in CO2 equivalents by processing the data. 
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3.2. Baseline Year 

While creating the greenhouse gas emission inventory created within the scope of the Safranbolu 

SECAP study, the year 2023, which can provide the most up-to-date data, was selected as the base 

year. For the selected base year, the Global Protocol for Local Scale Greenhouse Gas Inventory (GPC) 

was adopted as a guideline and data were obtained in the energy, transport and waste sectors. The 

inventory was created by making calculations with the guidance of the Intergovernmental Panel on 

Climate Change (IPCC 2006-2019). The data were obtained from internal and external stakeholders 

under the leadership of Safranbolu Municipality Climate Change and Zero Waste Directorate.Ω 

3.3. Emission Data 

Safranbolu greenhouse gas emission inventory consists of stationary energy, transport, animal 

husbandry and waste sectors. In the stationary energy sector; residences, commercial and institutional 

buildings, industry are considered. In the transport sector, road transport, in the livestock sector, bovine, 

ovine and poultry animals fed throughout the district are considered. In the waste sector, emissions from 

wild landfill, disposal of domestic wastes generated throughout the district and wastewater treatment 

were analysed.With the analysed data, greenhouse gas emission was calculated using IPCC calculation 

method and greenhouse gas emission of Safranbolu District was created. 

Table 7 Safranbolu Greenhouse Gas Emission Inventory and Calculation Methodology 

Source Direct 

Emission 

Data Sources Indırect 

Emission 

Data Sources 

Final Energy Consumption in Buildings 

Municip

ality 

Municipal Building, 

Equipment and 

facilities 

Fuel 

consumpiton 

Directorate of 

Financial Services 

Electricity 

consumption 

of municipal 

buildings 

Directorate of 

Financial Services 

Municipal General 

Lighting 

    Electricity Directorate of 

Financial Services 

City Non-municipal 

buildings 

(Commercial and 

services) 

Fuel 

consumpiton 

KARGAZ Electricity EPDK 

Public Buildings Fuel 

consumpiton 

Electricity 

Housing 

 

Fuel 

consumpiton 

KARGAZ Electricity EPDK 

 

Final energy consumption in transportation 

Municip

ality/ 

City 

 

Road transport 

municipial fleet 

Fuel 

consumpiton 

Support Services/ 

Business 

Directorate 

Electric car 

consumption  

- 
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Private and 

commercial 

transportation (road)  

Fuel 

consumpiton 

EPDK  Electric car 

consumption 

- 

Waste Management  

City Solid Waste 

Disposal 

 Directorate of 

Cleaning Affairs 

  

Biological 

Wastewater 

Treatment 

  

Water and 

Sewerage 

Directorate 

  

 

Livestock 

City Number of Animals  Safranbolu District 

Directorate of 

Agriculture and 

Forestry 

  

 

3.4. Key Findings 

 

Figure 6 Sectoral Distribution: Fixed Energy, Transportation, Waste, and Livestock 

The total calculated greenhouse gas emission of Safranbolu district is 412.774 tCO2e. 148.000 
tCO2e of the emission is from stationary energy, 20.219 tCO2e from transport, 221.240 tCO2e from waste 
and 23.315 tCO2e from livestock sectors. As can be seen from the calculation results, the waste sector 
includes the most important emission sources for Safranbolu District. Since the wild storage area, which 
was closed to waste collection in 2021, has not been registered for storage, greenhouse registration 
continues to occur in this area. The details of the inventory will be analysed in detail in "Stationary Energy", 
"Transport", "Waste" and "Livestock" sections 
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Table 8 Safranbolu SSI Inventory 

Sectors Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Constant Energy 148.000 35,85 % 

Transport 20.219 4,90 % 

Waste 221.240 53,60 % 

Livestock breeding 23.315 5,65 % 

Total 412.774 100 % 

 

3.4.1. Stationary Energy Consumption 

When the activity areas in the fixed energy sector of Safranbolu District are examined; residences, 

commercial buildings and public institutions and industry are included. Stationary energy greenhouse 

gas emissions include emissions from the consumption of electricity supplied from the grid and fuel 

combustion for heating and cooking. 

Table 9 Fixed Energy Sector SSI Inventory 

Fixed Energy Fields of 
Activity 

Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Housing 72.222 48,80 % 

Commercial and Institutional 
Buildings 

37.162 25,11 % 

Manufacturing Industry and 
Construction Building 

38.615 26,09 % 

Total 148.000 100 % 

 

When the calculations in the stationary energy sector are analysed, it is observed that the 

emission of residential buildings is 48,80% of the total emission. This rate is followed by industry with 26.09 

% and Commercial and Institutional Buildings with 25.11%. 

When the fuel-based distribution in the Stationary Energy area is analysed, it is seen that 

electricity-based emissions are high. In the fixed energy inventory, electricity-based emissions account 

for 56.63% with 89,672 tCO2e, natural gas-based emissions account for 38.51% with 60.986 tCO2e and 

coal-based emissions account for 4,86% with 7.691 tCO2e. 

Table 10 Fixed Energy Fuel Based SSI Inventory 

Fixed Energy Fields of 
Activity 

Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Natural Gas 60.986 38,51% 

Electricity 89.672 56,63 % 

Coal 7.691 4,86 % 

Total 158.349 100 % 

 

When source-based emissions in the stationary energy sector are analysed, it is seen that 

electricity and natural gas come to the forefront. It can be said that this situation comes to the fore due to 

residences, commercial buildings and industry, which are the most important areas in the fixed energy 

emission inventory. Electricity is the main energy source for lighting, heating, cooling and other electrical 

equipment in many commercial and residential buildings. 
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3.4.2. Transport 

Greenhouse gas emissions occur in the transport sector, especially due to the direct fuel 

combustion of vehicles. 

Only road transport was analysed within the administrative boundaries of the district. Emissions 

from Private Transport Vehicles, Municipal Service Vehicles and Municipal Public Buses are included 

in Road Transport. 

In the analysis of the emission distribution of the fields of activity in the transport sector, the 

highest emission amount is generated by Private Transport Vehicles with 18.759 tCO2e and 92,77%. 

Other fields of activity are Municipal Service Vehicles with 1.138 tCO2e and 5.63%; Municipal Public Buses 

with 323 tCO2e and 1.60%. 

When a fuel-based analysis is made in the emission inventory in the Transport Sector, diesel and 

gasoline consumption comes to the fore. Liquefied Petroleum Gas (LPG) is the main emission source in 

the transport sector with 58,30%. Liquefied Petroleum Gas is followed by diesel with 39,06% and gasoline 

with 2.64%. 

 

Table 11 Distribution of Transport SSI Inventory by Fuel 

Transport Fuel Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Gasoline 534 2,64 % 

Diesel 7.897 39,06 % 

LPG 11.789 58,30 % 

Total 20.220 100 % 

 

3.4.3. Waste 
Emissions in the waste sector of Safranbolu District are the result of wastewater treatment, solid 

waste disposal and non-rehabilitation of the wild landfill site, which is actively used until 2021.  

In the Greenhouse Gas Emission Inventory of Safranbolu District, the waste sector was calculated 
as 221,241 tCO2e. 

Table 12 Waste SSI Inventory 

Waste Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Wild Landfill Site 213.959 96,71 % 

Solid Waste Disposal 7.131 3,22 % 

Wastewater 150 0,07 % 

Total 221.241 100 % 
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3.4.4. Livestock 

Emissions in the livestock sector of Safranbolu District were generated as a result of cattle, ovine 

and poultry breeding. In the Greenhouse Gas Emission Inventory of Safranbolu District, the livestock 

sector was calculated as 23.315 tCO2e. 

Table 13 Livestock Sector SSI Inventory 

Livestock breeding Greenhouse Gas Emission 
tCO2e 

Percentage (%) 

Cattle 22.001 94,36 % 

Small Bovine 573 2,46 % 

Winged 741 3,18 % 

Total 23.315 100 % 

 
 

4. RISK AND VULNERABILITY ASSESSMENT 

4.1. Methodology 

In the process of developing a sustainable energy and climate action plan for Safranbolu, the 

calculation of the city's risks and vulnerabilities to climate change is a critical stage in determining strategic 

measures. These calculations were made in line with the following steps and approaches: 

● Data Collection and Analysis: Firstly, existing data on climate, energy, transport, water resources 

and other relevant sectors specific to Safranbolu were collected. These data were supported by 

scientific reports and statistical data obtained from local, national and international sources. 

Analyses were made by taking into account the climate change trends especially in recent years. 

● Use of Climate Scenarios: The scenarios determined by IPCC (e.g. RCP 4.5, RCP 8.5) were used 

to understand the climate change impacts that Safranbolu will face in the coming years. These 

scenarios helped to create a risk map of Safranbolu according to possible temperature increases, 

precipitation changes and extreme weather events. 

● Sectoral Impact Assessment: Climate change risks will have different impacts on various sectors 

in Safranbolu. In particular, critical sectors such as agriculture, tourism, infrastructure and water 

resources were assessed separately, and potential risks and vulnerabilities were identified for each 

sector. 

● Local Vulnerability Assessment: A vulnerability assessment has been carried out by taking into 

consideration the social, economic and environmental characteristics of Safranbolu. In this process, 

existing infrastructure, level of preparedness against natural disasters and vulnerable population 

groups (e.g. elderly, low-income groups) were taken into consideration. 

● Local and Regional Expert Opinions: During the risk and vulnerability assessment specific to 

Safranbolu, the opinions of local administrations, regional experts and academic institutions were 

taken. This enabled more accurate and applicable results to be obtained by integrating local 

knowledge into the methodology. 

● Quantitative and Qualitative Assessment of Risks: Finally, Safranbolu's risk profile was 

supported by quantitative and qualitative analyses. In quantitative analyses, measurable data such 

as energy consumption, carbon emission and economic cost of extreme weather events were used. 

In qualitative analyses, perceptions of local people, needs of vulnerable groups and resilience 

capacity against climate change were examined. 
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4.2. Vulnerabilities of the District 

Although Safranbolu is a region recognised for its historical and cultural heritage, it has some 
vulnerabilities to the potential impacts of climate change. These vulnerabilities stem from both the natural 
structure and socio-economic characteristics of the district. The potential impacts of climate change on 
Safranbolu are analysed under following headings based on literature review and analysis of local data: 

 Geographical Fragility: Safranbolu has a mountainous and forested terrain close to the Black 

Sea Region. This geographical structure may make the district vulnerable to changes in rainfall 

regimes and temperature increases. In particular, landslides and flood risks caused by heavy 

rainfall may increase in the district. In the literature, it is emphasised that regions close to the Black 

Sea are more prone to such extreme weather events. Especially with the effect of mountain ranges 

parallel to the Black Sea such as Aladağlar and Northern Anatolian Mountains, settlements in this 

region are more affected by heavy rainfall and landslides.1 In addition, it has been determined that 

the increase in annual rainfall in the Black Sea Region increases the risk of erosion in areas that 

have lost forest cover and triggers flood and landslide events.2 

● Pressure on Water Resources: Another important impact of climate change is the pressure on 
water resources. Safranbolu's agriculture and tourism sectors are intertwined with water-based 
activities. Prolonged periods of drought and irregular rainfall may threaten the sustainability of 
water resources in the district. There is increasing evidence in the literature of the impacts of 
climate change on water stress. For example, research in the Black Sea Region points out that 
changes in precipitation patterns in the region have increased the demand for water resources, 
especially in agricultural areas, making water more difficult to manage.3 It has also been stated 
that increasing periods of drought due to climate change have led to serious problems in the supply 
and quality of water. 4 This situation may become more evident in settlements with a water-based 
economy such as Safranbolu. 

● The Fragility of Historical Heritage: Safranbolu has an important historical heritage, which is 
included in the UNESCO World Heritage List. These structures may be particularly vulnerable to 
increased temperature, humidity changes and extreme weather events. The literature indicates 
that climate change can lead to long-term deterioration of historic buildings. In particular, the 
durability of wooden structures and stone buildings may decrease against temperature and 
humidity changes. Research shows that increased humidity and temperature fluctuations due to 
climate change threaten the structural integrity of historic buildings and can cause material 
deterioration.5 For example, wooden structures are more susceptible to decay as a result of 
increased humidity, while in stone buildings, temperature changes can lead to cracks in the 
building surface.6 It is predicted that these processes may cause major damage to historical 
settlements such as Safranbolu in the long term. 

 

1 Özdemir, Mehmet. "Landslide and Flood Risks in the Black Sea Region." Black Sea Research Journal, 
vol. 15, no. 2, 2020, pp. 123-135. 
2 Bütün, Mustafa. "Erosion and Flood Events in the Black Sea Region." Climate Change and the 
Environment, vol. 10, no. 1, 2019, pp. 45-58 
3 Sarı, T. (2021). The impact of climate change on water resources in the Black Sea Region. Journal of 
Water Resources Management, 34(2), 200-212. 
4 Çetin, H., & Yılmaz, A. (2019). Climate change and drought: Impacts on water resources in Turkey. 
Climate and Water Studies, 11(1), 45-60. 
5 Barker, A. (2017). The impact of climate change on historical buildings: Material degradation and 
preservation challenges. Journal of Architectural Conservation, 23(2), 145-160. 
6 Jones, D., & Black, P. (2019). Climate variability and its effect on heritage buildings: A case study of 
temperature and humidity changes. Heritage Science, 7(4), 112-125. 
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● Agriculture and Food Security: Safranbolu stands out especially with saffron agriculture. Saffron 
plant is a product that is sensitive to climate changes. Temperature increases and decreases in 
water resources can cause loss of yield in saffron production. In order to reduce the water crisis 
on the saffron plant, the saffron plant should be planted in higher altitude and abundant wooded 
areas. In addition to the saffron plant, attention should be paid to the seed variety used in 
vegetables and industrial plants produced in Safranbolu. For this reason, varieties that are 
resistant to drought or do not require any water should be preferred in the seed variety. (For 
example; waterless corn, waterless okra), we can also adjust the seed planting of industrial plants 
such as wheat according to the rainfall week. Again, in order to protect water resources, 'arc 
irrigation' should be prevented in agriculture with old methods. Arc irrigation means that both the 
structure of the soil and the water resource are wasted in a wild way. In order to increase the 
effective and correct use of water resources in agriculture, we need to train our farmers and show 
that the correct irrigation in agriculture is 'drip irrigation'. As Safranbolu Municipality, drip irrigation 
lines have been laid in some refuges in the centre. In the literature, the effects of climate change 
on agricultural productivity are frequently emphasised. In particular, increasing concerns about 
loss of yield in agricultural production and reduction of water resources indicate that this situation 
necessitates the reshaping of production areas and agricultural strategies. 7 

● Social Vulnerability: The demographic structure of Safranbolu also increases vulnerabilities to 
climate change. Especially regions with a high elderly population may be more affected by extreme 
temperatures and energy cuts. In the literature, the impact of socio-economic factors on climate 
change vulnerabilities is frequently discussed. Vulnerable groups (elderly, children, low-income 
families) are more affected by disasters. For example, it is stated that the elderly population is 
more susceptible to health risks related to climate change and temperature increases may lead to 
serious health impacts on the elderly.8 It is also emphasised that low-income families suffer greater 
damages in disasters caused by climate change and the capacity of these groups to prepare for 
disasters is limited.9 

● Economic Fragility: Safranbolu's economy is largely based on tourism and agriculture. It is 
possible that the shortening of tourism seasons due to climate change and extreme weather 
events may adversely affect the number of tourists. In the literature, the negative impacts of climate 
change on the tourism sector are frequently emphasised. In particular, it is stated that extreme 
temperatures, decreases in water resources and severe weather events may reduce tourism 
demand and negatively affect the attractiveness of destinations.10 Furthermore, reduced 
agricultural production and water scarcity can place an additional burden on the local economy. 
Farmers and agricultural producers may experience loss of income due to water scarcity and 
adverse weather conditions, which may have widespread negative impacts on the economy.11 

7 Çelik, H., & Yıldırım, A. (2019). Climate change and productivity losses in agriculture: The case of 
Turkey. Agricultural Research, 21(2), 140-155. 
8 Kaya, E., & Arslan, M. (2020). Climate change and the elderly population: Health risks and vulnerability. 
Journal of Environment and Social Sciences, 18(4), 230-245. 
9 Çolak, Z., & Yılmaz, H. (2018). Low-income families and disasters: The effects of climate change. 
Journal of Socio-economic Research, 12(1), 55-68. 
10 Güler, H., & Yılmaz, A. (2021). Climate change and tourism sector: Impacts and adaptation strategies. 
Journal of Tourism and Environment, 27(3), 134-145. 

11 Kara, M., & Çetin, B. (2020). Agricultural production and climate change: Water scarcity and economic 
impacts. Journal of Agricultural Economics, 12(2), 201-214. 
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Table 14 Safranbolu Climate Change Risk Assessment and Management Table 

 
 

Red High Priority Risks 
Risks marked in red have high probability and high impact level. These risks pose serious threats to Safranbolu's environmental, economic and 
social structures and require urgent intervention. For example, the risk of damage to infrastructure from heavy rainfall and flooding is included in 
this category. 

Orange Medium Priority Risks 
Risks marked in orange have a moderate impact or likelihood. These risks can be managed through regular monitoring and preventive measures. 
However, if no measures are taken, they may have more serious consequences in the long term. 
  Yellow Low Priority Risks 
Risks marked in yellow have a low probability or low impact level. Such risks should be recognised and monitored, even if they do not pose a major 
threat in the short term. 
  Green: Low Risk Level 
Situations marked in green have low probability and low impact. Risks in this category are generally negligible 

 

 

 

 

 

Risk Type 

Description 
Probablity 

(1-5) 

İmpact 

(1-5) 

Risk 

Score 
Signifinance Prposed Action 

Extreme Heat 

Waves 

Health risks for the elderly 

and children due to rising 

temperatures, decline in 

tourism 

 
4 

 
5 

 
20 

 

 
Red 

Shading projects, cooling 

centers, creation of green 

corridors 

Drought and 

Water Scarcity 

Reduction in water 

resources, losses in 

agricultural production 

 
5 

 
5 

 
25 

 

 
Red 

Drip irrigation systems, rainwater 

harvesting, and water conservation 

campaigns should be implemented. 

Heavy Rainfall 

and Flooding 

Threat to historical structures 

and infrastructure, disruptions in 

tourism activities 

 
4 

 
5 

 
20 

 

 
Red 

Rainwater drainage systems should be 

strengthened, and flood risk maps should 

be created. 

 

 
Wildfires 

Wildfires caused by extreme 

temperatures, loss of 

ecosystems and tourism 

 
3 

 
5 

 
15 

 

 
     Orange 

Fire monitoring systems should be 

implemented, and firefighting 

infrastructure should be improved. 

Disruptions in 
Energy Supply 

Power outages due to extreme 
weather events 

3 4 12 
 

Orange 

Solar and wind energy projects should 

be developed, and microgrids should 

be established. 

Loss of 
Agricultural 
Productivity 

Decrease in yield of saffron and 
other products 

 

4 4 16 
 

Red 

Climate-resilient agricultural techniques 

should be adopted, and crop diversity 

should be increased. 

 
Soil Erosion 

Soil loss due to heavy rainfall 
and wrong agricultural practices 

4 4 16 
 

Red 
Afforestation projects should be 
implemented, and terracing should be 
applied on sloped lands. 

 
Air Pollution 

 
Soil loss due to heavy rainfall 
and improper agricultural 
practices 

3 4 12 
 

Orange 
Electric public transportation projects 
should be developed, and bicycle lanes 
should be constructed. 

Increase in 

Carbon 

Emissions 

 

Fossil fuel usage and high 

energy consumption 

 
4 

 
4 

 
16 

 

 
Red 

Energy efficiency projects should be 

implemented, and energy-saving 

measures should be adopted in public 

buildings. 
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Figure 7 Risk Assessment Matrix 

 

4.3. Determining Adaptation Strategies 

While creating a sustainable energy and climate plan for Safranbolu, the determination of the 

adaptation process was created by taking into account both local needs and national and international 

targets. While the historical and cultural richness of Safranbolu is one of the important elements to be 

taken into consideration in the process of creating a sustainable energy and climate action plan, the 

steps for determining a more detailed adaptation process in this context are presented below: 

● Identifying Local Needs and Priorities: Identification of local needs and priorities in Safranbolu 

involves a comprehensive process of identifying local needs and priorities, understanding social 

perception through surveys and statistical data, discussing energy and climate targets and issues 

through interviews with stakeholders (local governments, NGOs and businesses), developing a 

participatory approach by organising public meetings and workshops, analysing critical needs and 

resource capacities that require urgent solutions, presenting the data obtained in detailed reports 

and continuous monitoring and updates. 

● Assessment of Historical and Cultural Heritage: The assessment of Safranbolu's historical and 

cultural heritage is a comprehensive analysis process that includes the protection of the values in 

the region, which is recognised as a UNESCO World Heritage Site, and the design of sustainable 

energy projects and climate action plans in a supportive and compatible manner with this heritage. 

● Financing and Investment Strategies: The financing and investment strategies of the 
sustainable energy and climate action plan in Safranbolu include the creation of a 
comprehensive strategic plan to ensure economic sustainability through diversification of financial 
resources required for the realisation of projects, developing collaborations with public-private 
partnerships, encouraging local cooperatives and entrepreneurs, and grants, loans and incentive 
mechanisms to increase energy efficiency or renewable energy use, taking into account local 
governments, national and international funds as well as private sector investments. 

● Assessment of the Existing Energy Structure: It covers the process of analysing the energy 

consumption habits and resources in the region, determining the energy supply and demand 

balance by examining the state of local energy infrastructure (distribution networks, energy 
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production facilities), energy efficiency levels, existing renewable energy potential (such as solar, 

wind, biomass), climate change impacts and energy security, and identifying the necessary 

improvements for the integration of sustainable energy solutions. 

● Education and Awareness Raising Activities: Developing comprehensive training programmes 

on energy efficiency, advantages of renewable energy sources and environmental impacts 

through seminars, workshops and informative campaigns to be organised in schools, community 

centres and online platforms in order to increase the level of knowledge of local people on 

sustainable energy use and climate change issues, as well as strategies to increase social 

awareness by reaching large masses with visual and digital materials. 

● Monitoring and Evaluation Mechanisms: regular monitoring of the set targets and performance 

indicators, using data collection and analysis methods to measure the effectiveness of the 

projects, sharing the results obtained with stakeholders through annual reports, identifying the 

necessary corrective measures to improve the process by receiving feedback from local 

communities, as well as developing a comprehensive system for updating and restructuring 

strategies to ensure long-term success. 

 

5. ENERGY POVERTY 

5.1. Introduction 

Energy poverty refers to the difficulties experienced by individuals and households in accessing 

sufficient, reliable and affordable energy resources. Today, access to energy is recognised as a 

fundamental human right and directly affects the quality of life of individuals. The energy poverty topic 

that Safranbolu will address within the scope of SECAP aims to develop socially sustainable energy 

solutions by analysing the energy access status of low- income households, elderly population and rural 

residents in the district. 

 

5.2. Energy Access 

Access to energy in Safranbolu varies depending on factors such as infrastructure, income level 

and location. Although access to basic energy sources such as electricity and natural gas is common 

in the district, access to these sources may be more challenging for some households living in rural 

areas. For example, although low-income households living in rural areas can access electricity, they 

often depend on fossil fuels such as wood or coal to meet needs such as heating and cooking in these 

areas where natural gas infrastructure has not reached. This is far from being a sustainable solution in 

terms of both cost and environmental impacts. 

This difference becomes more evident especially for households with low-income levels. For 

example, a family living in wooden buildings in the old town area of Safranbolu has to consume more fuel 

because they cannot benefit from modern insulation systems that provide energy savings. This means 

high costs for these families and leads to a disadvantageous situation in access to energy. In this 

context, promoting energy efficiency projects for old buildings even in the city centre will be effective in 

ensuring equality in access to energy. 

 

5.3. Energy Povery Analysis 

According to research, a household is considered energy-poor if its total energy expenses 

(electricity, water, and gas) exceed 25% of its income. Additionally, electricity poverty is defined as 

consuming less than 100 kWh per month (1200 kWh annually) or spending more than 10% of 

household income on electricity. 
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Comparing Safranbolu’s situation with broader trends: In the EU, 8.2% of households could not 

adequately heat their homes in 2017, whereas in Turkey, this rate was 22.3%. The percentage of 

households struggling to pay their energy bills was 8.1% in the EU compared to 24.2% in Turkey 

(Selçuk & Köktaş, 2018). 

These figures highlight the significant burden energy costs place on Turkish households, 

particularly in regions like Safranbolu. 

5.3.1. Energy Efficiency Projects for Old Buildings 
In Safranbolu, buildings with historical and cultural heritage status benefit from modern energy 

efficiency solutions to a limited extent due to their special protection status. However, by developing 
appropriate projects for these buildings, it is possible to save energy and alleviate the difficulties in 
accessing energy. Below are some examples of energy efficiency projects that can be implemented 
in old buildings in Safranbolu: 

● Exterior Insulation and Use of Natural Materials: Exterior insulation of buildings can be done 
by using natural insulation materials (hemp, wood fibre, stone wool, etc.) suitable for historical 
buildings. Thus, energy efficiency can be increased without damaging the aesthetic value of 
the buildings. 

● Window and Door Improvements: Traditional timber windows can be retrofitted with double 
glazed or energy efficient glass to prevent energy loss. This method will reduce fuel 
consumption by maintaining the temperature of the interior spaces. 

● Use of Solar Energy: Small-scale solar panels to be placed on the roofs or suitable areas of 
historic buildings can be designed to meet the electricity needs of the building. For example, low-
profile panels and portable solar generators can be used to generate electricity without 
damaging the appearance of historic buildings. 

● Natural Ventilation Solutions: For historic buildings, energy consumption can be reduced by 
using natural ventilation systems or designs that direct airflow. This method contributes to 
energy saving by reducing the need for cooling, especially in summer. 

 

Such projects are beneficial both in terms of reducing energy costs and developing sustainable 
solutions in line with the historical fabric of Safranbolu. In addition, the implementation of these projects 
can provide equality of access to energy for the local population. 

5.3.2. Awareness Activities 
Awareness raising is of great importance for energy access and energy poverty reduction. In 

Safranbolu, raising awareness about energy saving, especially among low-income households, rural 
residents and people living in old buildings, can be effective in alleviating energy access challenges. 
Suggested awareness raising activities include: 

● Local Training and Information Seminars: Seminars can be organised for the public on 
energy efficiency, saving methods and low-cost insulation applications. In these seminars, 
simple methods that can be applied in daily life to increase energy saving can be introduced. 

● Training Programmes in Cooperation with Municipality and Schools: Trainings can be 
organised in schools to raise awareness about energy saving and sustainable energy sources. 
Long-term awareness can be created by ensuring that students are raised in an 
environmentally sensitive manner. 

● Information Brochures and Social Media Campaigns: Informative brochures, social media 
campaigns and videos can be prepared in cooperation with the municipality and local 
organisations to inform the public about energy efficiency and energy poverty. In these 
campaigns, it can be emphasised how energy savings can both reduce costs and contribute 
to the environment. 
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● Energy Efficiency Consultancy Services: With the support of the municipality, energy 
efficiency counselling services can be offered to low-income households. Experts can guide 
households on simple adjustments that can be made to save energy at home. 

 

Through these awareness raising activities, the people of Safranbolu can become more aware 
of energy access and contribute to reducing the negative impacts of energy poverty. Furthermore, these 
activities will contribute to the promotion of sustainable energy solutions by creating social awareness. 

5.4. Challenges of Energy Poverty 

One of the biggest challenges of energy poverty in Safranbolu is that low-income households 

have to cope with high energy costs. Since these households have to allocate a significant portion of 

their budget to basic energy needs such as heating, lighting and cooking, they may have difficulty in 

meeting their other basic needs. For example, a low-income family may cut back on other basic 

expenditures such as food or education due to heating costs during the winter months. This situation 

not only reduces the quality of life of households, but also leads to increased social injustice in society. 

Another challenge of energy poverty is its negative impact on health. Households that cannot 

provide adequate heating or proper lighting may face health problems, especially the elderly and 

children. For example, an elderly person living in an inadequately heated house may be at increased 

risk of developing respiratory diseases due to cold weather. In addition, harmful emissions from the use 

of fossil fuels in enclosed spaces can harm both the environment and public health. Therefore, 

developing sustainable solutions to energy poverty is also important for protecting public health. 

Finally, problems in access to energy can also have negative impacts on education and social 

life. Power cuts or high energy costs can make it difficult for children, especially those of school age, to 

fully utilise technological opportunities such as distance learning. Measures to be taken against energy 

poverty will contribute to increasing both individual and social welfare. 

 

6. ACTION PLAN AND IMPLEMENTATION TIMELINE 

6.1. Mitigation Actions 

Strategy - 1 Sustainable Buildings and Waste Management 

Action 1.1 - Electricity Generation with Solar Energy 

Action 1.1.1 - Use of Renewable Energy in Service Buildings 

Action 1.1.2 - Multipurpose Green Market Place 

Action 1.2 - Rehabilitation of the Landfill Area and to Green Area 

Action 1.3 - Construction of Waste Collection Centre 

Action 1.4 - Separate Collection of Waste at Source 

Action 1.5 - Detection of Leakages in Water Infrastructure 

Action 1.6 - Repair of Detected Leaks in Water Infrastructure 

Action 1.7 - Dissemination of Purple Flag Certificate 

Action 1.8 - Ensuring Early Detection of Problems in Combating Climate Change 

Action 1.9 - Increasing the Use of Water Saving Faucet Heads 
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Action 1.1 Electricity Generation with Solar Energy 
 

 
Related Sub-Sector 

 
Energy 

 
Share in Total Base 
Year Emissions 

 

 
862 tonnes CO2e/year 

 
Available Mitigation 
Capacity 

 
Low 

 
 

 
Sub-Actions and 
Activities 

 
 

 

 Renewable Energy Use in Service Buildings 

 Multipurpose Green Market Place 

 
Time Interval 

 
Medium Term 5 - 15 Years 

Responsible 
Institutions and 
Organisations 

 
Safranbolu Municipality 

Mitigation Effect of 
Action (%) 

 
% 5 

Approximate Cost Action 1.1.1 and 1.1.2. 
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Action 1.1.1 Use of Renewable Energy in Service Buildings 

 
Related Sub-Sector 

 
Energy 

 
Share in Total Base Year 
Emissions 

 

 
250 tonnes CO2e/year 

 
Available Mitigation 
Capacity 

 
Low 

 
 

 
Sub-Actions and 
Activities 

 
 Çağıl Güleç Özbey Charity Bazaar, Şehit Coşkun İşleyen Intercity 
Terminal Building, Yenimahalle Hanım Evi, Barış Social Facility, 
Nazmiye Yeşilyurt Day Care Home, Şirin Fazlı Yeşilyurt Active 
Ageing Centre, installation of solar energy systems in our service 
buildings (6 service buildings) 

 Awareness activities and incentive programmes on solar energy 

 
Time Interval 

 
Medium Term 5 - 15 Years 

Responsible Institutions 
and Organisations 

 
Safranbolu Municipality 

Mitigation Effect of Action 
(%) 

 
% 5 

Approximate Cost 62.000 Eur 
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Action 1.1.2 Multipurpose Green Market Place 

 
Related Sub-Sector 

 
Energy 

 
Share in Total Base Year 
Emissions 

 

 
250 tonnes CO2e/year 

 
Available Mitigation 
Capacity 

 
Low 

 
 

 
Sub-Actions and Activities 

 
 Establishment of solar energy systems on the covered market area 

 Establishment of rainwater harvesting system in the Market Area 
 Establishing an electric charging station for electric vehicles on the 
days when the market is not established 
 Awareness activities and incentive programmes on solar energy 

 
Time Interval 

 
Medium Term 5 - 15 Years 

Responsible Institutions 
and Organisations 

 
Safranbolu Municipality 

Mitigation Effect of Action 
(%) 

 
% 5 

Approximate Cost 648,000 Eur 
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Action 1.2 Rehabilitation of the Landfill Area and Conversion to Green Area 

Related Sub-Sector Waste Management 

 
Share in Total Base Year 
Emissions 

 
213,959 tonnes CO2e/year 

Available Mitigation 
Capacity 

 
High 

 
 
 
 
 
 

 
Sub-Actions and 
Activities 

 
 
 
 

 
 Cleaning of the landfill area and preparation of appropriate 
infrastructure 

 Organising the area as a green area and recreation zone 
 Increasing carbon sink areas through afforestation and planting 
activities 

 
Time Interval 

 
Medium Term 5 - 15 Years 

Responsible Institutions 
and 
Organisations 

Safranbolu Municipality, Ministry of Environment, Urbanisation and 
Climate Change 

Mitigation Effect of 
Action (%) 

 
% 100 

Approximate Cost 734.511 Eur 
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Action No 1.3 Construction of Waste Collection Centre 

 
Related Sub-Sector 

 
Waste Management 

 
Share in Total Base 
Year Emissions 

 
7,131 tonnes CO2 

 
Available Mitigation 
Capacity 

 
Low 

 
 
 
 
 
Sub-Actions and 
Activities 

 

 
 Bringing the wastes (paper - cardboard - metal - plastic) collected 

by the citizens throughout the district to the Waste Collection Centre 

to be built 

 To create training and campaigns within AGM in order to raise 

awareness among citizens 

 
Time Interval 

 
2025 

Responsible 
Institutions and 
Organisations 

Safranbolu Municipality Climate Change and Zero Waste 
Directorate, Karabük Provincial Directorate of Environment, 
Urbanisation and Climate Change 

 
Mitigation Effect of 
Action (%) 

 

Approximate Cost 27.205 Eur 
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Action No 1.4 Separate Collection of Waste at Source 

Related Sub-Sector Waste Management 

 
Share in Total Base Year 
Emissions 

 
7,131 tonnes CO2e/year 

Available Mitigation 
Capacity 

 
Low 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 
 
 
 

 
 Collection of waste separated at source from homes and 

containers in order to reduce domestic waste throughout the district 

Time Interval 2025 

Responsible Institutions 
and 
Organisations 

Safranbolu Municipality Climate Change and Zero Waste 
Directorate, Karabük Provincial Directorate of Environment, 
Urbanisation and Climate Change 

Mitigation Effect of 
Action (%) 

 
% 20 

Approximate Cost 27.205 Eur 
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Action 1.5 Detection of Leakages in Water Infrastructure 

Related Sub-Sector Water Management and Infrastructure 

 
Share in Total Base 
Year Emissions 

 
- 

Available Mitigation 
Capacity 

 
- 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 
 
 

 
  Dividing the infrastructure network into regions, placing 
flowmeters in each region and determining in which region the 
leakages caused by the infrastructure are located. 
  Installing water meters at the points where free water use 
service is provided. 

Time Interval Short Term < 5 Years 

Responsible Institutions 
and 
Organisations 

Safranbolu Municipality Water and Sewerage Directorate, Private 
Water Installation Companies 

Mitigation Effect of 
Action (%) 

 
- 

Approximate Cost 68.000 Eur 
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Action 1.6 Repair of Detected Leaks in Water Infrastructure 

Related Sub-Sector Water Management and Infrastructure 

 
Share in Total Base Year 
Emissions 

 
- 

Available Mitigation 
Capacity 

 
- 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 
 
 

 
  Creating rapid response teams for the repair of leaks. 
  Use of modern technology and sensors for leak detection. 
  Encouraging users to save water through education and 
awareness campaigns. 

Time Interval 15< Long Term 

Responsible Institutions 
and 
Organisations 

Safranbolu Municipality Water and Sewerage Directorate, Private 
Water Installation Companies 

Mitigation Effect of 
Action (%) 

 
- 

Approximate Cost 
When Action 1.5 is completed, the repair cost will be determined. 
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Action 1.7 Dissemination of Purple Flag Certificate 

Related Sub-Sector Education and Sustainable Business Management 

 
Share in Total Base Year 
Emissions 

 
- 

Available Mitigation 
Capacity 

 
Low 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 

 
  Providing training on zero waste and recycling to businesses 
applying for the Purple Flag certificate. 
  Encouraging businesses to switch to energy efficiency and 
renewable energy. 
  Organising campaigns to announce certified businesses to 
local people and tourists. 
  Preparation of guidelines to guide businesses on sustainability. 

Time Interval 2025 

Responsible 
Institutions and 
Organisations 

Safranbolu Municipality Climate Change and Zero Waste 
Directorate, Safranbolu Municipality Directorate of Cultural Affairs 

Mitigation Effect of 
Action (%) 

 

Approximate Cost 
No budget has been allocated for this action since the training 
activities are based on volunteering and the trainings take place in 
municipal service buildings. 
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Action 1.8 Ensuring Early Detection of Problems in Combating Climate Change 

Related Sub-Sector 
Social Participation and Governance 

 
Share in Total Base Year 
Emissions 

 
- 

Available Mitigation 
Capacity 

Low 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 

 
  Regular neighbourhood meetings, mukhtar meetings and 
public forums. 
  Providing information on energy efficiency, water saving and 
recycling at the meetings. 
  Establish a feedback and intervention mechanism for the 
rapid resolution of early identified problems. 
  Launching campaigns to raise awareness of citizens on 
environmental problems. 

Time Interval Short Term <5 Years 

 
Responsible Institutions 
and Organisations 

 Safranbolu Municipality 
 Muhtars Association 
 Civil Society Organisations 

Mitigation Effect of 
Action (%) 

%10 

Approximate Cost - 
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Action 1.9 Increasing the Use of Water Saving Faucet Heads 

Related Sub-Sector Water Management and Housing Sector 

 
Share in Total Base Year 
Emissions 

 
- 

Available Mitigation 
Capacity 

Low 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 

 
  Distribution of water-saving tap heads to citizens free of 
charge. 
  Organising awareness-raising and training campaigns on the 
use of saving heads. 
  Replacing the taps in public buildings with economical heads. 
  Monitoring and reporting of water and energy saving rates 
after the event. 

Time Interval 2025 

Responsible Institutions 
and Organisations 

 Safranbolu Municipality 
 Local Water Technology Companies 

Mitigation Effect of 
Action (%) 

 
%10 

Approximate Cost 53,800 Eur 
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Strategy - 2 Green Transport 

Action 2.1 - Use of Electric Vehicles in the Historic Bazaar 

Action 2.2 - Encouraging the Use of Electric Vehicles 

 
Action 2.1. Electric Vehicles in the Historic Bazaar 

 
Related Sub-Sector 

 
Transport 

 
Share in Total Base 
Year Emissions 

 

 
1,366 tonnes CO2e/year 

 
Available Mitigation 
Capacity 

 
Low 

 
 
 

 
Sub-Actions and 
Activities 

 

 
 Construction of Charging Stations at the Welcome Centre and 
under the Cemetery 
 Replacement of garbage vehicles with electric vehicles in 
order to protect the texture of the historical bazaar. 
 Prohibiting the vehicles serving in the municipality from 
entering the historical bazaar and replacing the vehicles 
currently serving the bazaar with electric vehicles. 

 
Time Interval 

 
Medium Term 5 - 15 Years 

Responsible 
Institutions and 
Organisations 

 
Safranbolu Municipality 

Mitigation Effect of 
Action (%) 

 
% 5 

Approximate Cost 272.167 Eur 
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Action 2.2. Encouraging and supporting the use of electric vehicles 

 
Related Sub-Sector 

 
Transport 

 
Share in Total Base 
Year Emissions 

 

 
19,558 tonnes CO2e/year 

 
Available Mitigation 
Capacity 

 
High 

 
 
 

 
Sub-Actions and 
Activities 

 

 Construction of Charging Stations 
 Providing free service for a certain period of time at the 
Charging Stations to be built 
 The entry of internal combustion fossil fuelled vehicles into the 
district centre should be subject to inspection and banned. 

 Establishment of charging stations in 21 neighbourhoods 
 Replacing the vehicles in the municipal fleet with electric 
vehicles. 

 
Time Interval 

 
Long Term >20 Years 

Responsible 
Institutions and 
Organisations 

 
Safranbolu Municipality 

Mitigation Effect of 
Action (%) 

 
% 50 

Approximate Cost 4.087.324 Eur 
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6.2. Adaptation Actions 

Action 3.1 - Increasing urban green areas 

Action 3.2 - Improving Preventive Activities against Climate Borne Diseases 

Action 3.3 - Supporting irrigation efficiency and organic agriculture 

Action 3.4 - Training and Awareness Raising Activities on Climate Change 

 

 
Action 3.1 Increasing urban green areas 

 
Climate Hazards 

 
Heat Rise 

 

 
Available Compliance 

 

 
High 

 
Important Sectors 
Affected 

 
 
Public, Agriculture, Housing 

 
Sub-Actions and 
Activities 

 
 Establishment of Memorial Forests throughout the district 

 Increasing Park Areas 
 Planting broad-leaved trees suitable for the climate of our 
district along the new and suitable pedestrian pavements 

 
Time Interval 

 
Short Term < 5 Years 

Responsible 
Institutions and 
Organisations 

 
Safranbolu Municipality 

 
Effect of Action on 
Harmony 

 
High 

Approximate Cost 1.359.250 Eur 
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Action 3.2 Developing Preventive Activities Against Climate Borne Diseases 

 
Climate Hazards 

 
Diseases caused by rhubarb 

 

 
Available Compliance 

 

 
Centre 

 
Important Sectors 
Affected 

 

 
Public Health, Agriculture 

 
 
 
 
 

 
Sub-Actions and 
Activities 

 
 
 

 
 Use of drugs used in biocidal applications in doses that will not 
adversely affect environmental health 

 Timely larvicide applications 

 Inspection of stagnant water sources 

 
Time Interval 

 
Short Term < 5 Years 

Responsible 
Institutions and 
Organisations 

 
Safranbolu Municipality 
Relevant Ministries and Provincial Organisations 

 
Effect of Action on 
Harmony 

 
High 

 
Approximate Cost 

 
20.377 Eur 
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Action 3.3 Supporting Efficiency in Irrigation and Organic Agriculture 

 
Climate Hazards 

 
Drought 

 

 
Available Compliance 

 

 
Centre 

 
Important Sectors 
Affected 

 

 
Water Supply, Agriculture 

 
 
 
 

 
Sub-Actions and 
Activities 

 

 
 Providing necessary trainings for the efficient use of water used in 
agricultural activities 
 Carrying out the necessary work to reduce the water requirement 
of plants, 

 Distribution of ancestor seeds to producers 

 Establishment of peasant markets 
 Providing necessary trainings to utilise rainwater in agricultural 
practices 

 
Time Interval 

 
Short Term < 5 Years 

Responsible 
Institutions and 
Organisations 

Safranbolu Municipality 
Relevant Ministries and Provincial Organisations 

 
Effect of Action on 
Harmony 

 
Centre 

Approximate Cost - 
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Action 3.4 Training and Awareness Raising Activities on Climate Change 

 
Climate Hazards 

 
Impacts caused by climate change 

 

 
Available Compliance 

 

 
Centre 

 
Important Sectors 
Affected 

 
Education, Public 

 
 
 
 

 
Sub-Actions and 
Activities 

 

 
 Creating awareness by making promotions such as brochures 
and short films on the consequences of Climate Change, 
 Carrying out educational activities explaining the importance of 
Climate Change, including pre-school groups, 
 To explain to citizens that the problem of Climate Change can 
be minimised with the participation of citizens through 
awareness-raising activities 

 
Time Interval 

 
Short Term < 5 Years 

Responsible 
Institutions and 
Organisations 

Safranbolu Municipality 
Relevant Ministries and Provincial Organisations 

 
Effect of Action on 
Harmony 

 
Low 

Approximate Cost - 
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6.3. Energy Poverty 

 

Strategy - 4 Planned Actions to Combat Energy Poverty 

 

 
Action 4.1 Planned Actions to Combat Energy Poverty 

 
Climate Hazards 

Access to Energy, Economic conditions caused by Climate 
Change 

 

 
Available Compliance 

 

 
Centre 

 
Important Sectors 
Affected 

 
Energy, Residential, Industry, Public Buildings, Economy 

 
 
 
 

 
Sub-Actions and 
Activities 

 
 

 
 Carrying out the necessary works for the houses that do not 
have natural gas access 
 Preparation of the necessary projects for low-income households 
to access renewable energy 
 Establishment of an Energy Desk under Safranbolu Municipality 

 
Time Interval 

 
Short Term < 5 Years 

Responsible 
Institutions and 
Organisations 

Safranbolu Municipality 
Relevant Ministries and Provincial Organisations 

Effect of Action on 
Harmony 

 
Centre 

Approximate Cost 54.370 Eur 
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7. GHG EMISSION PROJECTIONS 

7.1. Business As Usual (Bau) Scenario 

Safranbolu is committed to reduce greenhouse gas emissions by at least 40% by 2030 in line 

with the Global Covenant of Mayors (GCoM). This target is in line with Turkey's National Contribution 

Declaration (NDC) and contributes to the sustainability strategies set out in the European Green Deal. 

The District has set 2023 as the base year and plans to implement comprehensive mitigation strategies 

by 2030. 

1. Business as Usual Scenario (BAU): This scenario, which reflects the current GHG emission 

trends of Safranbolu, assesses how emissions will change until 2030 without any additional 

mitigation intervention. The scenario assumes that the current rates of energy consumption, 

population growth, urbanisation, economic growth and energy resources continue. 

 Historical Emission Trends: Based on 2023 base year data, emissions from Safranbolu's 

energy consumption, transport systems, waste management and industrial activities were 

analysed. Based on historical data, waste is identified as the largest emission source. It has 

been observed that energy-related emissions are also in a significant upward trend. 

 Population Growth and Urbanisation: The fact that Safranbolu is a touristic region 

accelerates population growth and urbanisation. By 2030, a 15-20% growth is expected in 

urban areas. This increase may lead to a significant increase in energy demand and transport 

intensity. Especially in new settlements, if energy consumption increases and fossil fuel use 

continues, growth in emissions will be inevitable. 

 Economic Growth: The economic growth potential of the district is particularly concentrated 

in the tourism and small-scale industrial sectors. Based on Gross Domestic Product (GDP) 

data, longer tourism seasons and increased industrial activities will directly affect energy 

consumption and increase emission levels. 

 Energy Resources Ratio: Energy production and consumption in the district is largely based on 

fossil fuels. The utilisation rate of renewable energy sources remains quite low. By 2030, if 

renewable energy capacity is not increased, the dominance of fossil fuels will continue and the 

increase in greenhouse gas emissions will be higher. 

 
Table 15 Safranbolu BAU Scenario: Emission Projections (2023-2030) 

 
YEAR 

Total Greenhouse Gas 

Emissions 

(tonnes CO2-eq) 

Emissions Per 

Capita 

(tonnes CO2-eq) 

 
Sector Based Emissions (%) 

2023 412.777 5,89 Energy: 26,50 %, Transport: 4.90 %, 
Waste: 53,60 %, Industry: 9,36 % 
Livestock: 5,65 % 

2025 424.885 5,84 Energy: 27,31%, Transport: 5,05%, 
Waste: 52,18%, Industry: 10% 
Livestock: 7.25 

2030 458.480 5,72 Energy: 29,34%, Transport: 5,42%, 
Waste: 48,62%, Industry: 10,36% 
Livestock: 6,25% 
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BAU Scenario Description: 
 

 
Figure 8 Safranbolu Greenhouse Gas Reduction Projection 

 

1. 2023 (Base Year): Based on the existing GHG emissions, Safranbolu's emission profile 
consisting of energy consumption (residential, commercial and public buildings), transport 
activities, waste management and industrial sources were analysed. The per capita emission is 
calculated as 5,89 tonnes CO2-eq. 

2. 2025 Projection: 
 Energy Sector: Emissions will increase due to increased energy demand in residential 

and commercial areas. 
 Transport: Emissions from transport will increase due to tourism activities and increase 

in the number of vehicles. 
 Waste Management: Due to the inability to rehabilitate the Landfill Site in a short period 

of time, there will not be a decrease in emissions in the waste sector. 
 Industry: The carbon footprint will increase due to energy inefficiency while industrial 

activities will remain constant. 

3. 2030 Projection: 
If current policy and technological practices continue: 

o Total emissions will increase by 11,07% to 458.480 tonnes CO2-eq. 

o Emissions per capita will be 5,72 tonnes CO2-eq. 

 

2. Per Capita Emissions and Emission Intensity: 2023 emissions per capita and emission 

intensity were calculated. These indicators will help identify Safranbolu's high emission sectors and 

set targets: Per Capita Emissions: The total greenhouse gas emissions of the district in 2023 were 

divided by the population and the amount of emission per capita was calculated. 

Emission Intensity: In the same year, emission intensity per economic activity was analysed by 

dividing total GHG emissions by GDP. 

3. Greenhouse Gas Mitigation Scenarios: Various strategies will be developed to support 

Safranbolu's transition to a low carbon economy: 

Technology Based Scenarios: Installation of solar energy panels, energy efficient lighting 
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systems and renewable energy supported public transport projects. 

Policy Driven Scenarios: Incentive programmes to reduce carbon footprint, promotion of 

environmentally friendly building standards. 

Behaviour Change Scenarios: Behavioural changes such as raising awareness of energy saving 

in society and increasing the use of bicycles. 

4. Integrated Assessment Models: Safranbolu plans to use IPCC's Shared Socio-Economic 

Pathways (SSPs) and carbon accounting tools to analyse energy, environmental and economic 

interactions. In addition, local adaptations will be developed that will allow the municipality to test 

emission reduction scenarios in different sectors. 

5. Expert Co-operation and Approval: Collaboration with local universities, energy experts and 

consultants will be made to improve the accuracy of the projections. In addition, all scenarios 

developed under SECAP will be verified by third parties. 

 

8. SECAP MONITORING AND REPORTING 

According to GCoM requirements, the city should regularly monitor progress in implementing 

the action plan and towards achieving the targets and goals set. Monitoring of SECAP implementation 

is conducted by each individual city and local government in accordance with locally applicable rules 

and provisions as identified in the plan. The monitoring information can be reported through the 

recognised online reporting platforms: 

 CDP-ICLEI unified reporting system (https://www.cdp.net/en/cities ) 

 the SECAP reporting platform, available in "MyCovenant" (the European Covenant 

Extranet https://mycovenant.eumayors.eu/signatory-registration ) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.cdp.net/en/cities
https://mycovenant.eumayors.eu/signatory-registration
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Table 16 Overview on city-level monitoring and reporting to GCoM12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Monitoring element Reporting to GCoM 

Required revisions of the climate action plan(s) 

 
Cities are required to make provisions for regularly 

updating their action plan(s) when needed 

At the next reporting cycle 

 
It is mandatory to resubmit the climate action plan(s) 

to GCoM when there are significant changes 

 

12 https://www.globalcovenantofmayors.org/wp-content/uploads/2019/04/Data-TWG_Reporting- 
Framework_GUIDANCE-NOTE.pdf 

  

Monitoring element Reporting to GCoM 

GHG Emissions Inventory 

Regular update of the GHG emissions inventory. The city is 

required to keep track of the city-wide emissions. 

 
When updating inventories, cities must take into 

consideration all possible changes outlined in Table 6 in 

chapter 3, even if those changes are not significant. 

Every two years 

 
A more recent inventory must be reported to 

GCoM. 

Monitoring element Reporting to GCoM 

Inventory update due to significant changes 

 
Signatories are required to update their inventories in case 

significant changes take place that trigger a recalculation of 

the inventory (incl. changes in inventory boundary, 

calculation methodology, improvements in data accuracy, 

discovery of errors, etc.). This may also trigger the need for 

a recalculation of historic inventories (see chapter 3 for 

further details). 

As soon as possible, at the latest when the next 

inventory update is due 

Climate Risk and Vulnerability Assessment  

Regular update of the Climate Risk and Vulnerability 

Assessment 

 
The city should monitor the climate hazards it is exposed 

to, vulnerable population groups, as well as its adaptive 

capacity. 

Every two years 

 
The assessment results and information reported 

previously must be confirmed or updated 

according to more recent assessments performed. 

Climate Action Plan 

Progress towards commitments in the climate action plan(s) 

 
Each signatory has to keep track on the progress towards 

achieving the mitigation target(s) and adaptation goal(s) set 

within the plans. This is performed by the city and must be 

publicly disclosed. 

Every two years 

 
After the formal adoption of the climate action 

plan(s), a progress towards target/goal 

achievement must be reported every two years 

Status of the implementation of each action/action 

area/sector in the climate action plan(s) 

 
Each signatory should keep track of the implementation 

progress of all mitigation and adaptation measures using 

the key performance indicators set in the adopted plan(s) 

Every two years 

 
The status of implementation of each 

action/action area/sector contained in the 

plan(s) has to be reported every second year after 

submission of the action plan(s) (with the 

possibility to update or add actions). 

Cost of each action/action area/sector 

 
It is recommended to also keep track of the 

implementation cost related to to individual actions 

Every two years 

 
The implementation costs of actions/action 

areas/sectors contained in the action plan(s) 

should be reported every second year after 

submission of the action plan(s) 

http://www.globalcovenantofmayors.org/wp-content/uploads/2019/04/Data-TWG_Reporting-
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9. Public Participation and Stakeholder Engagement 

9.1. Stakeholder Identification 

 

Safranbolu Municipality has created the stakeholder list in Table 10 in order to understand the 

current situation in the ecosystem in which it is located, to evaluate the positive and negative effects of 

various factors in the external environment and to create input for SWOT analysis. 

 

Table 17 Stakeholder List 

Stakeholder List 

Key 
Stakeholders 

1. All Citizens 
2. Mukhtars Central neighbourhood Mukhtars 21, Village Mukhtars 

61, a total of 82 mukhtars 

Internal 
Stakeholders 

18 All employees working under the directorate 
1. 95 Officer 
2. 6 Contracted Personnel 
3. 408 Company Personnel 

Business and 
Management 
Stakeholders 

1. District Governorship 
2. Municipality Council 
3. City Council 
4. Ministry of Environment, Urbanisation and Climate Change 
5. Ministry of Agriculture and Forestry 
6. Ministry of Interior 

External 
Stakeholders 

1. District Governorship 
2. Karabuk University 
3. Professional Chambers 
4. Co-operatives 
5. District Police Directorate 
6. District Directorate of Agriculture 
7. All visitors to our district 
8. KARGAZ 
9. Baskent Electricity Distribution Inc. 

 

Safranbolu Municipality has identified the stakeholders with whom it communicates, influences 

and is influenced in its ecosystem. In order to involve its stakeholders in decision- making and 

management processes, it receives feedback through various methods. While preparing top policy 

documents such as the Strategic Plan, Performance Programme and SECAP, it conducts surveys and 

interviews to involve relevant stakeholders in the processes. 

Ensuring stakeholder participation is an important element in the creation of the Sustainable 

Energy and Climate Action Plan. A series of surveys were carried out by Safranbolu Municipality on 

15.12.2024 on greenhouse gas mitigation in order to identify priority areas in combating climate change 

in the preparation of the action plan and to obtain important local-specific information. 

The SECAP External Stakeholder survey was conducted with 219 individuals and organisations 

and the awareness of renewable energy and saving practices was measured in general. The preparation 

process of the Sustainable Energy and Climate Action Plan includes a series of multi-actor and multi-

disciplinary activities. The content of the surveys organised in this context is given below. 
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Question 1. Age? 

Question 2. Your gender? 

Question 3. Education Status? 

Question 4. Profession? 

Question 5. Region of Residence? 

Question 6. Which energy sources do you use in your home? 

Question 7. What is your average monthly energy bill? 

Question 8. Which of the energy saving measures do you apply in your home? 

Question 9. Do you use solar energy or other renewable energy systems? 

Question 10. What is the method you use most frequently in daily transport? 

Question 11. What is the biggest problem you face during transport? 

Question 12. Do you own or plan to buy an electric vehicle? 

Question 13. Do you think that cycling and walking paths should be increased in 

Safranbolu? 

Question 14. What do you think is the biggest source of environmental problems in 

Safranbolu? 

Question 15. Have you felt the effects of climate change in Safranbolu? 

Question 16. Which energy and climate-related measures would you support local 

governments to take? 

Question 17. Are the recycling activities in Safranbolu sufficient? 

Question 18. Would you like to participate voluntarily in sustainable energy and climate 

projects? 
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Of the 219 people who participated in this survey, 10% were aged 18 - 25, 22% were aged 26 

- 35,44% were aged 36 - 50, 13% were aged 51 - 65 and 10% were over 65. 

 

 

Figure 9 Age Range 

While the rate of women who participated in the survey is 70 per cent, the rate of men is 30 per cent. 

 

 

 

Figure 10 Gender 

 

Of the citizens who participated in the survey, 10% were primary school graduates, 34% were 

secondary school graduates, 50% were university graduates and 5% were postgraduate graduates. 
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Figure 11 Education Status 

Among the citizens who participated in the survey, 40% are public employees, 31% are 

housewives, 10% are retired and the remaining 19% are farmers, tradesmen, private sector employees 

and students. 

 

 

Figure 12 Profession 

85% of the surveyed citizens reside in Safranbolu Centre. 
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Figure 13 Region of Residence 

 

The energy sources used by citizens are 49% Natural Gas, 41% Electricity, 10% Coal, Solar 

Energy and Wood. 

 

 
 

 
Figure 14 Energy Source
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48% of citizens pay more than 1001 ₺ for energy bills. 

 

 

Figure 15 Energy Bill 

 

25% of the citizens state that they utilise renewable energy sources in their homes. The 

remaining 24% of the citizens stated that they are considering using renewable energy sources. 

 

 

 
Figure 16 Renewable Energy Use
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42% of the citizens stated that they prefer to use private vehicles, 29% public transport, 24% 

walking, and the remaining 5% bicycles and electric vehicles. 

 

 

Figure 17 Method Used in Transport 

 

43% of the citizens complain about traffic density, 26% about high fuel costs, 24% about 

inadequate public transport network and 7% about the lack of bicycle lanes. 

 

 
Figure 18 Problems Encountered in Transport
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While 4% of the citizens are electric vehicle users, 40% of the remaining citizens stated that they 

are considering buying an electric vehicle. 

 

Figure 19 Electric Vehicle 

While 17% of the citizens stated that bicycle and walking paths are sufficient, 76% of them 

answered that they are insufficient. The remaining citizens did not express an opinion. 

 

 

Figure 20 Are Cycling and Walking Paths Adequate ? 

 

In Safranbolu, 30% of the citizens see Waste Management, 24% see the decrease in water 

resources, 21% see the increase in energy consumption, 18% see air pollution and 7% see agricultural 

activities as the source of environmental problems. 
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Figure 21 Source of Enviromental Problems in Safranbolu 

 

When the citizens were asked about the effects of climate change in Safranbolu, 46% of them 

responded drought, 6% excessive rainfall, 32% temperature increase, while 16% responded that there 

was no effect. 

 

 

Figure 22 Impacts of Climate Change in Safranbolu 

 

When citizens were asked which measures should be taken by Local Governments regarding 

Energy and Climate Change; 27% of them demanded that Green Areas should be increased, 25% 

demanded that Renewable Energy investments should be made, 18% demanded that public transport 

network should be improved, 16% demanded that energy efficiency in public buildings should be 

increased and 14% demanded that bicycle paths should be increased. 
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Figure 23 Measures to be taken by Local Authorities 

 

When citizens were asked whether recycling activities in Safranbolu were sufficient, 13% stated 

that they were sufficient and 59% stated that they were insufficient. 

 

 

 
Figure 24 Is Recycling Sufficient in Safranbolu?
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When citizens were asked whether they would voluntarily participate in the Sustainable Energy 

and Climate Projects to be realised in Safranbolu, 31% of them stated that they would participate, while 

34% stated that they would not participate. The remaining 35% stated that they were undecided. 

 

 

 

Figure 25 Participation in Sustainable Energy and Climate Projects 

 

Safranbolu Municipality h takes the participation of its stakeholders as a basis in both the 

preparation of SECAP and the implementation of adaptation and mitigation activities and ensures their 

participation in decision-making processes. 
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9.2. Monitoring and Reporting of Greenhouse Gas Reduction Activities 

 

Table 18 Monitoring and Reporting of Greenhouse Gas Reduction Activities 

Sector Required 
Data 

Responsible Unit 
(Data, Mitigation) 

Data 
Collection 
Frequenc
y 

Areas for Improvement 

Buildings and Facilities 

Municipal All fuel and Safranbolu Annual Regular data collection by 

Buildings / electricity Municipality  creating templates for data 

Facilities  Support Services  collection  from  the  units, 

  Directorate, Public  ensuring that the 

  Works Directorate,  consumption is reduced by 

  Machinery Supply  warning the relevant units 

  Maintenance and  when  fuel  and  electricity 

  Repair Chief Office  consumption increases, 

    supporting with training, 

    encouraging reduction with 

    Rewards 

Tertiary All fuel and Safranbolu Annual Obtaining more information 

Building electricity Municipality  on the building stock (year 

  Directorate of Cleaning 

Works 

 of construction, building 

     

    characteristics, m2, fuel 

Directorate of type, etc.)  

Public Works,   

Directorate of   

Cleaning Works   

Housing All fuel and Safranbolu Annual More information on building 

 electricity Municipality  stock (year of construction, 

  Directorate of  building characteristics, m2, 

  Zoning and  fuel  type,  etc.),  reducing 

  Urbanisation ,  uncertainty about solid fuel 

  Directorate of  consumption 

  Public Works,   

  Directorate of   

  Cleaning Works   

Street Electricity Safranbolu  Ensuring LED luminaire 

Lighting  Municipality Public conversion of street lighting 

  Works Directorate, systems 

  Park Gardens  

  Directorate,  

  Zoning Affairs  

  Directorate  

Transport 

Municipality All fuel and Safranbolu Annual Implementing a system for 

Fleet electricity Municipality  data collection and storage 

  Machinery Supply  within Safranbolu 

  Maintenance and  Municipality and supporting 
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  Repair  it with training 

  Supervision,   

  Support Services   

  Directorate   

 

Public All fuel and Safranbolu Annual Increasing efforts to 

Transport electricity Municipality  encourage public transport 

  Machinery Supply   

  Maintenance and   

  Repair Directorate,   

  Directorate of   

  Public Works,   

  Directorate of   

  Cleaning Works   

Special All fuel and Safranbolu Annual Carrying out studies on 
vehicles electricity Municipality  popularising the purchase of 

  Machinery Supply  electric vehicles 
  Maintenance and   

  Repair   

  Supervision,   

  Support Services   

  Directorate   

Other Sources 

Solid waste Amount 
waste 

of Safranbolu 
Municipality, 
Directorate 
Cleaning Affairs 

 
 
of 

Annual Improvement 
collection and 
systems 

in  data 
storage 

Waste 
water 

Amount of 
waste water 

Safranbolu 
Municipality, Public
  Works 
Directorate, 
Cleaning  Works 
Directorate, Water 
and Sewerage 
Directorate 

Annual Improvement in data collection 
and storage systems 

Local 
energy 
production 

Solar, wind, 
biogas, 
geothermal, 
etc. 

Safranbolu 
Municipality, 
Directorate  of 
Public Works, 
Directorate   of 
Zoning and 
Urbanisation 

Annual Requesting generation quantities 
from the distribution company, 
requesting data from EMRA on 
licensed and unlicensed 
installations 

 

9.3. Monitoring and Reporting of Compliance Activities 

 

Table 19 Harmonisation activities monitoring plan 

Field and Sector Impact Related Indicators 

Buildings Number or % of buildings damaged due to extreme weather 
conditions/events (public/residential/non-residential) 

Land Use % of grey/blue/green areas affected by extreme weather 
conditions/events (Heat Island Effect, Flood, Rockfall and/or 
Landslide, Forest/Land Fire) 

Public Health Number of people injured/rescued/resettled due to extreme 
weather event(s) (heat or cold waves) 
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Public Health Number of deaths associated with extreme weather event(s) 
(heat or cold waves) 

Public Health Number of water quality warnings issued 

Public Health Number of air quality alerts issued 

Finance Annual direct economic loss in Euros due to extreme weather 
event(s) (Commercial, agricultural, industrial/touristic sectors) 

Finance Annual compensation received in euros (Insurance) 

Information and 
Technology 

Time required to inform the population about a risk through an 
early warning system (min/hr) 

Transport Energy, Water, 
Waste, Civil Defence and 
Emergency 

Number or % of transport/energy/water/waste infrastructure 
damaged due to extreme weather conditions/events 

Transport Energy, Water, 
Waste, Civil Defence and 
Emergency 

Number of days with public service interruptions (energy/water 
supply, health/civil protection/emergency services, waste) 

Transport Energy, Water, 
Waste, Civil Defence and 
Emergency 

Average length of public service interruptions (in hours) 
(energy/water supply, public transport traffic, health/civil 
protection/emergency services) 

Civil Defence & 
Emergency 

Average response time of police/fire/emergency services in 
case of extreme weather events (in minutes) 

Environment and 
Biodiversity 

% of area affected by soil erosion / soil quality degradation 

Environment and 
Biodiversity 

% habitat loss due to extreme weather event(s) 

Environment and 
Biodiversity 

% change in the number of native species 

Environment and 
Biodiversity 

% of native (animal/plant) species affected by diseases 
associated with extreme weather conditions/events 

Agriculture and Forestry % agricultural loss due to extreme weather conditions/events 
(drought/water shortage, soil erosion) 

Agriculture and Forestry % loss of animal stock due to extreme weather conditions 

Agriculture and Forestry % change in crop yield/evolution of annual grassland 
productivity 

Agriculture and Forestry % loss of animal stock due to pests/pathogens 

Agriculture and Forestry % timber loss due to pests/pathogens 

Agriculture and Forestry % change in forest composition 

Agriculture and Forestry % change in water extraction 

Climate Number of days/nights with extreme temperatures (day/night 
time relative to reference annual/seasonal temperatures) 

Climate Frequency of heat/cold waves 

Climate Number of days/nights with extreme precipitation (day/night 
time relative to reference annual/seasonal precipitation) 

Climate Number of consecutive days/nights without rain 

Management and 
Corporate 

Change in green / blue infrastructure / areas of the city (%) 

Physical and 
Environmental 

% change in average annual/monthly temperatures 

Physical and 
Environmental 

% change in average annual/monthly rainfall 

Physical and 
Environmental 

Length of the transport network (road/railway) in areas at risk 
(flood/drought/hot air wave/forest or land fire) 

Physical and 
Environmental 

Length  of  coasts/streams  affected  by  extreme  weather 
conditions/soil erosion 
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Physical and 
Environmental 

% of areas at low altitude or elevation 

Physical and 
Environmental 

% of area on coasts or in rivers 

Physical and 
Environmental 

% of protected areas (ecologically and/or culturally sensitive) / 
% of forest cover 

Physical and 
Environmental 

% of areas 
(residential/commercial/agricultural/industrial/touristic) at risk 
(flood/drought/heat wave/forest or land fire) 

Physical and 
Environmental 

Comparison of current energy consumption per capita and 
projections 2023/2030/2050 

Physical and 
Environmental 

Comparison of current water consumption per capita and 
projections 2023/2030/2050 

Physical and 
Environmental 

Length of the transport network (road/railway) in areas at risk 
(flood/drought/hot air wave/forest or land fire) 

Physical and 
Environmental 

Average time required to reach a health facility (min/hr) 

Physical and 
Environmental 

% of areas 
(residential/commercial/agricultural/industrial/touristic) at risk 
(flood/drought/heat wave/forest or land fire) 

Physical and 
Environmental 

Percentage of inaccessible areas for emergency response (e.g. 
fire fighting services) 

Socio-economic % of industrial/agricultural land area located in areas at risk of 
climate hazards (floods, droughts, heat waves, forest fires or 
fires difficult to extinguish) 

Socio-economic Percentage of available public funds that address a climate 
hazard and its impacts (e.g. fire, flood, heat wave, etc.) 

Socio-economic % share of vulnerable population groups (e.g. older 
(65+)/younger (25-) people, lone pensioner households, low- 
income/unemployed households) - in country X relative to the 
national average in year X 

Socio-economic Number of households trained on energy / water / waste 
management 

Socio-economic Population density (relative to national/regional average in 
country/region X in year X) 

Socio-economic Percentage of population living in areas at risk (flood / drought 
/ heat wave / forest or land fire) 

Socio-economic Comparison of current population and projections 
2023/2030/2050 

Socio-economic Population density (relative to national/regional average in 
country/region X in year X) 

Socio-economic % share of vulnerable population groups (older (65+)/younger 
(25-) people, lone pensioner households, low- 
income/unemployed households) - in country X relative to the 
national average in year X 

Socio-economic % of population living in areas at risk (flood/drought/heat 
wave/forest or land fire) 

Socio-economic % of areas without access to emergency / fire services 
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