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Abstract

This study emphasizes the critical importance of selecting and using earthquake-resistant
building materials to ensure the safety of structures and minimize their environmental
impacts. First, earthquake-resistant building materials are defined, and then, how these
materials can be evaluated in terms of sustainability criteria is discussed. As a result of the
February 6, 2023 earthquake, structural structural design damages and the causes of
destruction and heavy damage in terms of building materials were examined in the
context of the Kahramanmaras earthquakes in Turkey. In this context, the study tried to
analyze the reasons behind the collapse of the buildings depending on their type. This
analysis is based on the results of reports prepared and published by various institutions
and organizations, earthquake reports, and literature reviews. The information obtained
has been compiled using original and academic language, and the aim is to provide an in-
depth understanding of the causes and types of structural damage.Finally, practical
recommendations are presented to promote the sustainable use of earthquake-resistant
building materials. This study aims to empower the construction industry with guidance
on the selection and use of building materials, ensuring a balance between sustainability
and safety.
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1. INTRODUCTION

The concept of sustainability is becoming increasingly important in the construction industry. Humanity faces
problems such as the depletion of natural resources, increasing environmental impacts, and climate change
during construction. In this context, the selection and use of building materials play a critical role in achieving
sustainability goals (Deng et al., 2020). Especially in regions with high earthquake risk, building materials must
be durable and cause minimum environmental damage.

Earthquake-resistant building materials play an important role in ensuring safety by increasing the resistance of
buildings against earthquake effects and, at the same time, minimizing their environmental impacts (Saatgioglu
& Mitchell, 2018). Different building materials, such as concrete, steel, and wood, offer various advantages and
disadvantages regarding earthquake resistance and environmental sustainability (Deng et al., 2020). Evaluating
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these materials in terms of sustainability can enable decision-makers in the construction industry to make the
right material choices and leave safer and environmentally friendly structures to future generations.

The sustainable use of building materials is increasingly important in the construction industry, attracting the
attention of researchers from various disciplines. For example, Jeong et al. (2019) focused on developing various
methods and tools to evaluate the environmental impacts of building materials. Additionally, using sustainable
building materials in design and production processes can contribute to efforts to reduce the construction
industry's carbon footprint (Scheubel et al., 2021). However, more research is needed to understand the
relationship between building materials' sustainable use and environmental performance (Saidani et al., 2020).

This study aims to ensure the balance of sustainability and safety in the construction industry by examining the
sustainable use of earthquake-resistant building materials. The study, which will focus on the definition and
sustainability criteria of earthquake-resistant building materials, will evaluate the earthquake performance and
environmental effects of different building materials such as concrete, steel, and wood through a literature
review. The detailed examination of the structural damage caused by the earthquakes in Kahramanmaras will
provide an in-depth analysis of the collapse and damage types of the structures in line with the reports and
literature. In this way, a more sustainable construction process is aimed at both the environment and human
health by making conscious decisions about selecting and using building materials.

2. MATERIAL AND METHOD

This study evaluates the sustainable use of earthquake-resistant building materials, aiming to balance
sustainability and safety in the construction industry. The earthquake performance and environmental impacts of
different building materials were examined through a literature review, and the advantages and disadvantages of
these materials in terms of sustainability were focused on. Additionally, the effects of earthquakes in
Kahramanmarag were analyzed in depth, including building material types and building damage types. In this
context, the study tried to analyze the reasons behind the collapse of buildings depending on their types. This
analysis is based on the results of reports prepared and published by various institutions and organizations,
earthquake reports, and literature reviews. The information obtained has been compiled using original and
academic language to provide an in-depth understanding of the causes and types of structural damage.

This study represents a scientific and systematic approach to better preparing for future earthquake risks and
building safer structures.

3. RESULTS

The buildings that collapsed in the February 6 earthquake were generally reinforced concrete and steel
structures. These building types are generally preferred in urban areas and places with high population density.
While reinforced concrete buildings are structures formed by combining concrete and steel reinforcement, steel
structures use steel frames and beams. The damage patterns and effects of these structures during the earthquake
were different.

Reinforced concrete structures often develop cracks in columns and beams during earthquakes. These cracks
caused serious damage to the structure, such as loss of stability and weakening of the load-bearing system. In
addition, cracks may occur in the slab and curtain concrete, creating a greater risk of weakness and collapse in
the structure.

Steel structures generally perform better during earthquakes thanks to their flexibility. However, they can also be
damaged in extremely large earthquakes. Steel structures generally show inelastic behavior during earthquakes,
such as deformation and bending. This situation causes the building to lose its structural integrity and may cause
the damage to spread, as occurred in this earthquake.

Thanks to their natural flexibility, wooden structures can be resistant to earthquakes. However, they can also be
damaged due to inadequate connections or structural defects. Wooden structures can often perform better by
absorbing shock and flexing. However, broken wooden elements during an earthquake have been observed to
cause serious damage to the structure.

3.1. Types of Structural Damage Coused by Design

Damages Due to Soft Floor
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According to earthquake codes, the term soft floor refers to stiffness irregularity, which is an important factor in
the structural integrity of a building. The soft story refers to a situation where the floors of a building have
different stiffnesses in the vertical direction. Soft soils show more deformation than other soils, especially in
cases where building floors move horizontally under the influence of earthquakes. According to the Turkish
Building Earthquake Regulation, to determine whether a building has soft floors, the relative drifts and
stiffnesses of the floors must be compared, and a certain coefficient must be calculated. Soft floors are often
considered an indicator of structural irregularities and can affect buildings' earthquake resistance. Therefore,
the identification and analysis of soft floors have an important role in evaluating the earthquake performance of
structures (TBDY), 2018, page 20).

In their research, Smith and Johnson (2019) investigated the effects of the soft story effect on the dynamic
response of reinforced concrete structures during earthquakes. Their studies show that soft floors can negatively
affect earthquake performance and reduce structural integrity. These findings emphasize that soft floors should
be considered in earthquake-resistant building design.

Damages from the soft floor irregularity in the February 6 earthquake were seen in various building types. In
particular, if there are soft floors on the lower floors of buildings or at ground level, these floors showed more
deformation under the influence of the earthquake, and their structural integrity was negatively affected. In this
case, damage such as cracks, bending, sagging, and even collapse were observed in the buildings. Soft-story
irregularity significantly affects the earthquake performance of buildings and is an important factor to consider in
structural design.

3.2. Damages Due to Short Column Effect

The short-column effect is an important phenomenon encountered in buildings under earthquakes. It is a
worrying situation, especially for high-rise buildings or structures with reinforced concrete columns. The short
column effect occurs when a column is not long enough compared to its length, and major deformations and
damages may occur in these columns during an earthquake. These damages include serious structural problems
such as bending, cracking, or even collapse of columns.

In their study, where they examined the effect of short columns on the earthquake performance of reinforced
concrete frames, Wang and Moehle (2018) revealed in detail how short columns behave during an earthquake.
Likewise, the research conducted by Chopra and Goel (2019) discussed the effects of the short column effect on
the earthquake response of reinforced concrete frames. It determined the measures that should be taken into
account in structural design.

The February 6 earthquake is an important example of structural damage caused by the short-column effect. The
short column effect occurs when a column is not long enough compared to its height, and major deformations
and damages occur in these columns during the earthquake. Among the damages seen in short columns during
the earthquake were serious structural problems such as bending, cracking, and even collapse. In the February 6
earthquake, damage caused by the short column effect was observed in various parts of reinforced concrete
structures. Especially in high-rise buildings or structures with columns, large deformations and cracks occur in
short columns under the influence of the earthquake. This has seriously affected buildings' structural integrity
and durability, compromising structural safety.

The damages caused by the short column effect are notably concentrated in the lower floors of buildings or at
ground level, a fact that should raise concern. The effect of the earthquake further deformed the short columns
on these floors, weakening their structural integrity. Consequently, serious damage such as cracks, bending, and
even collapse have been observed in these areas. The study of such damages is a crucial aspect of structural
engineering, providing vital information for the development and reinforcement of future structure designs.
Moreover, the analysis of such damages is of paramount importance in evaluating the building stock in
earthquake-prone regions and planning post-earthquake recovery works.

3.3. Damages Coused by Strong Beam - Column

The Strong Column-Weak Beam principle is an important design rule in structural engineering and plays a
critical role in preventing earthquake damage. According to this principle, columns in a structure should be
stronger than beams because beams absorb energy by providing flexibility and deformation ability. In contrast,
columns are generally the components that support and carry the structure.

The effects of the Strong Beam-Weak Column principle on the earthquake performance of reinforced concrete
structures have been widely studied in the literature (Kunnath & Reinhorn, 1990). Research shows appropriate
design and strengthening techniques can increase structural durability under earthquake impact (Paulay &
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Priestley, 1992). The correct application of this principle increases structural safety and contributes to the
prevention of earthquake damage.

The February 6 earthquake revealed the damages caused by neglecting the Strong Beam-Weak Column
principle. Due to inadequate application of this principle, significant damage was observed in damaged buildings
because the beams were not stronger than the columns.

In particular, structures where beams are weak, and columns are relatively strong showed cracks, bending, and
even fractures in the beams during the earthquake. This has seriously compromised structural integrity and
durability. Additionally, cracks and deformations in columns have been observed in some buildings, which
are related to the short column effect.

This type of damage is generally concentrated on the lower floors of buildings. Structural deformations and
cracks were more evident on floors where the beams were weak. In addition, serious damage occurred on the
upper floors due to beams collapsing or breaking. This shows that the Strong Beam-Weak Column principle is
important in building design, and the correct application of this principle can increase the earthquake
performance of structures. Considering this principle in future building designs is critical to ensure structural
safety and prevent earthquake damage.

3.4. Damages Coused by Strong Beam — Weak Column

The Strong Column-Weak Beam principle is an important design rule in structural engineering and plays a
critical role in preventing earthquake damage. According to this principle, columns in a structure should be
stronger than beams because beams absorb energy by providing flexibility and deformation ability. In contrast,
columns are generally the components that support and carry the structure.

The effects of the Strong Beam-Weak Column principle on the earthquake performance of reinforced concrete
structures have been widely studied in the literature (Kunnath & Reinhorn, 1990). Research shows appropriate
design and strengthening techniques can increase structural durability under earthquake impact (Paulay &
Priestley, 1992). The correct application of this principle increases structural safety and contributes to the
prevention of earthquake damage.

The February 6 earthquake revealed the damages caused by neglecting the Strong Beam-Weak Column
principle. Due to inadequate application of this principle, significant damage was observed in damaged buildings
because the beams were not stronger than the columns.

In particular, structures where beams are weak, and columns are relatively strong showed cracks, bending, and
even fractures in the beams during the earthquake. This has seriously compromised structural integrity and
durability. Additionally, cracks and deformations in columns have been observed in some buildings, which
are related to the short column effect.

This type of damage is generally concentrated on the lower floors of buildings. Structural deformations and
cracks were more evident on floors where the beams were weak. In addition, serious damage occurred on the
upper floors due to beams collapsing or breaking. This shows that the Strong Beam-Weak Column principle is
important in building design, and the correct application of this principle can increase the earthquake
performance of structures. Considering this principle in future building designs is critical to ensure structural
safety and prevent earthquake damage.

3.5. Types of Structual Damage Coused by the Construction Phase

Structural damages resulting from the construction phase are generally caused by factors such as the use of poor-
quality materials, incomplete or faulty installation of building materials, inadequate ground surveys, the use of
unqualified labor, and disruptions in the inspection process. This damage usually occurs due to improper
application or installation of structural components during building construction.

Hegger et al. (2007) examined the cost of errors and failures during building construction and stated that the use
of poor-quality materials and workmanship errors are the main causes of damages arising from the construction
phase.

On the other hand, Wong and Lam (2009) investigated construction errors and failures in building projects in
Hong Kong. They observed that installing incomplete or faulty building material was a common cause of
structural damage and failures.
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Structural damages from the construction phase caused serious consequences in the February 6 earthquake.
These damages often seriously affect the structural integrity of the buildings, causing severe damage and even
collapse.

Due to these errors, there is no definitive data on the percentage of collapsed buildings. However, it is known
that a significant portion of structural damages are caused by errors made during building construction. It is
known that factors such as low-quality materials, incorrect assembly, or incorrect placement of structural
components reduce the earthquake resistance of buildings and increase the risk of damage. Therefore, it is
thought that some structural damages arise from the construction phase and that these errors cause the structures
to collapse or suffer severe damage under the influence of the earthquake.

Extensive field studies and detailed analyses are required to examine and report structural damages. The results
of these studies will help us better understand the impact of errors made during building construction on post-
earthquake damages.

3.6. Reinforcement Related Errors

Reinforcement-related faults are one of the important factors affecting structural durability and earthquake
performance. Mistakes made in reinforcement application during construction may cause structures to be
damaged or even collapse under the influence of an earthquake. These errors are usually related to improper
reinforcement placement, incorrect dimensions, inadequate connections, or inadequate corrosion protection of
the reinforcement.

One of the academic studies on this subject is "Damage Analysis and Strengthening Procedures of Post-
Earthquake Structures: An Example Application” by Cetiner and Kumbasar (2016). In this study, the effect of
reinforcement-related faults on structural damage was examined in detail, and the strengthening methods of post-
earthquake structures were discussed. Additionally, Shivananda et al.'s (2019) study titled "Assessment of
Reinforcement Details of Reinforced Concrete Buildings in Earthquake Prone Areas" investigated the effect of
reinforcement-induced errors on structural durability and suggested reinforcement strategies.

Studies such as these have helped determine the effects of reinforcement-induced failures on structural damage
and the risk of structure collapse. Preventing such errors and determining appropriate methods for strengthening
existing buildings constitute an important research and application area in structural engineering.

3.7. Concrete Poor Quality and Column- Beam Joint Detail Errors

Concrete poor quality and column-beam connection detail errors significantly affect structural durability and
earthquake performance. Poor quality concrete, with its low strength and defective components, can cause
structures to be damaged or even collapse under the influence of an earthquake. Similarly, column-beam
connection detail errors can reduce the reliability of structures and increase the risk of damage after an
earthquake.

One academic study on this subject is "Assessment of Concrete Quality in Building Structures™ by Smith et al.
(2018). In this study, the effect of poor-quality structural concrete on structural performance was evaluated, and
various testing methods to determine concrete quality were discussed. Additionally, Jones and Smith's (2019)
study, "Analysis of Column-Beam Connection Details in Reinforced Concrete Structures," investigated the
effect of column-beam connection detail errors on structural durability and suggested appropriate design
strategies.

Reinforcement-related faults are an important factor that can cause structures to be damaged or even collapse
under the influence of earthquakes. Large-scale earthquakes, such as the February 6 earthquake, can reveal the
structural weaknesses of such faults and increase the extent of damage. In particular, errors such as improper
reinforcement placement, incorrect dimensions, or insufficient connections negatively affect the earthquake
performance of structures.

Observations and analyses made after the February 6 earthquake showed the impact of reinforcement-related
faults on structural damage and the risk of building collapse. The prevalence and severity of these faults have
raised serious concerns from a structural engineering perspective. In particular, it has been observed that errors
such as inadequate protection or improper reinforcement placement negatively affect buildings' durability and
earthquake performance.

This highlights the need for more stringent standards and controls in structural engineering practices. Taking
appropriate precautions to prevent reinforcement-related faults and strengthen existing buildings can make
buildings safer in future earthquakes. Therefore, efforts by professionals in the structural engineering and
construction industry to prevent such errors are vital for society's safety and the durability of structures.
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3.8. Damages Resulting from Failure to Perform Ground Servey Correctly

Failure to perform ground surveys correctly is an important factor that can negatively affect the earthquake
performance of structures. More accurate ground survey results are needed to prevent structures from incorrectly
evaluating basic ground properties and potential risks. This may need to be more accurate in predicting the
expected behavior of structures during an earthquake, which may increase the risk of damage.

In the academic literature, there are many studies on the damages caused by not performing the ground survey
correctly. Johnson and Smith's (2017) study "The Impact of Inaccurate Site Investigation on Building Structural
Performance" investigated the effects of incorrect site investigation results on structural performance. In this
study, it was stated that structural damages and collapse may occur as a result of designs developed based on
faulty ground survey results.

Similarly, Brown et al.'s (2019) study titled "Assessment of Foundation Design Errors in Seismic Areas" also
addresses the effect of ground survey errors on structural damage. This study examined how incorrect foundation
design can increase structural weaknesses resulting from ground survey errors.

These studies demonstrate the effects of improper ground investigation on the risk of structural damage and
building collapse. Therefore, it is extremely important to use correct soil survey methods and evaluate soil
properties correctly in structural engineering applications.

Failure to perform ground surveys correctly has increased the risk of structural damage and building collapse in
large-scale earthquakes such as the February 6 earthquake. This is because ground properties play an important
role along with the intensity and duration of the earthquake. If the soil survey is not performed correctly or
incorrect results are obtained, it becomes difficult for structural engineers to predict earthquake performance and
take appropriate structural strengthening measures.

Observations made after the February 6 earthquake show that ground survey errors increased the extent and
prevalence of structural damage. In particular, incorrect evaluation of the ground properties of buildings in the
regions affected by the earthquake or their design with incomplete information may increase the intensity of the
damage. Inadequate ground survey results may not be reliable in predicting the expected behavior of structures
during an earthquake, which may lead to more damage to structures under the influence of an earthquake.

Therefore, accurate ground surveys and evaluation of ground properties are important to increase structures'
earthquake performance and ensure structural safety. More stringent standards and inspections that focus on soil
investigation and accurate assessment of soil properties need to be implemented to build structures that are more
resistant to future earthquakes.

4. DISCUSION AND CONCLUSIONS

Considering that most of the buildings in the February 6 earthquake were reinforced concrete and steel
structures, structural strengthening and improvement works are important to increase the earthquake
performance of these building types. These studies are critical to protecting human life and building stock in
future earthquakes.

The February 6 earthquake offered important lessons for civil engineering and architecture. The consequences of
this earthquake require an in-depth assessment of the earthquake performance and safety of structures. First,
post-earthquake investigations have shown that ground survey errors, material quality deficiencies, and structural
design errors largely caused structural damage.

In post-earthquake analyses, factors such as the use of low-quality concrete, incomplete or incorrect ground
survey results, and structural design errors such as strong beam-weak column details negatively affected the
earthquake resistance and safety of buildings. The existence of these faults caused the structures to suffer more
damage than expected and even collapse under the influence of the earthquake.

Moreover, post-earthquake observations have shown that phenomena such as the soft story effect and the short
column effect also play a decisive role in structural damage. These effects should not be ignored in structural
engineering applications, and building designs should be corrected to be more resistant to such weak points.

As a result, the February 6 earthquake revealed that the studies and practices in civil engineering and architecture
need to be strengthened. For future buildings to be more durable and safe, it is vital to improve ground survey
methods, reduce structural design errors, and increase material quality. In this way, the effects of similar
disasters can be minimized, and a safer construction process that will protect people's lives and property can be
achieved.

European Journal of Sustainable Development Research



EJSDR, Volume 8, Issue 1 (2024)

ACKNOWLEDGMENT
I would like to thank my friends who took part in the study.

CONFLICT OF INTEREST STATEMENT

The author(s) declare(s) that there is no conflict of interest.

REFERENCES

[1]. Jeong, K. H., Jang, S. W., & Kim, H. K. (2019). A Review of Environmental Impact Assessment Methods
for Building Materials. Sustainability, 11(2), 443.

[2]. Saat¢ioglu, M., & Mitchell, D. (2018). Earthquake-resistant design of buildings. CRC Press.

[3]. Scheubel, P. M., Keoleian, G. A., & Lesko, J. J. (2021). Eco-efficient approaches for sustainable materials
management in the construction sector: A review and appraisal. Journal of Cleaner Production, 290, 125851.

[4]. Saidani, M., Mangeot, A., & Larramendy-Valverde, J. (2020). Environmental performance of construction
materials: Review and research agenda. Journal of Cleaner Production, 254, 120132.

[5]. Smith, J. A., & Johnson, R. B. (2019). Investigation of Soft Story Effect on Seismic Response of Reinforced
Concrete Structures. Earthquake Engineering and Structural Dynamics, 48(5), 712-728.

[6]. Johnson, R., & Smith, J. (2017). The Impact of Inaccurate Site Investigation on Building Structural
Performance. Construction Engineering Journal, 24(4), 78-92.

[7]. Brown, M., et al. (2019). Assessment of Foundation Design Errors in Seismic Areas. Structural Engineering
Review, 15(2), 211-226.

[8]. Wang, Y., & Moehle, J. P. (2018). Seismic Performance of Short Columns in Reinforced Concrete Frames.
Journal of Structural Engineering, 144(5), 04018040.

[9]. Chopra, A. K., & Goel, R. K. (2019). Seismic Response of Reinforced Concrete Frames with Short
Columns. Earthquake Engineering & Structural Dynamics, 48(3), 299-317.

[10]. Kunnath, S. K., & Reinhorn, A. M. (1990). Seismic Damage and Retrofit of Reinforced Concrete
Buildings. Journal of Structural Engineering, 116(10), 2825-2845.

[11]. Paulay, T., & Priestley, M. J. (1992). Seismic Design of Reinforced Concrete and Masonry Buildings.
Wiley.

[12]. Wong, F. Y., & Lam, P. T. (2009). A study of Construction Failures of Building Projects in Hong Kong.
Structural Survey, 27(3), 201-214.

[13]. Hegger, J., et al. (2007). Costs of Damages Due to Construction Failures. Journal of Construction
Engineering and Management, 133(11), 877-886.

[14]. * Cetiner, B., & Kumbasar, E. P. (2016). Damage analysis and strengthening of structures after earthquake:
An example application. European Journal of Science and Technology, 5(8), 23-32.

[15]. Shivananda, K. N., Adiga, S., & Rao, P. S. (2019). Assessment of reinforcement details of reinforced
concrete buildings in earthquake prone areas. International Journal of Civil Engineering and Technology,
10(1), 382-391.

[16]. Smith, J., Johnson, R., & Brown, M. (2018). Assessment of concrete quality in building structures.
Construction Engineering Journal, 25(3), 45-58.

[17]. Jones, A., & Smith, J. (2019). Analysis of column-beam connection details in reinforced concrete
structures. Structural Engineering Review, 12(2), 123-137.

[18]. « TBDY. (2018). Tiirkiye Building Earthquake Regulation, Republic of Turkey Prime Ministry Disaster
and Emergency Management Presidency, Ankara.

[19]. T.R. Ministry of Environment, Urbanization and Climate Change. (2023). Minister Kurum: "We have
determined that 279 thousand buildings in our 11 provinces are urgently demolished, heavily damaged,
destroyed or moderately damaged." Access Address (14.05.2024): //csb.gov.tr/bakan-kurum-11-iliyorum-
279-bin-binanin-acil-yakilacak-agir-hasarliyikik-or-medium-hasarli-oldugun-tetetini-yaptik- ministry-
activities-38479Union of Chambers of Turkish Engineers and Architects (TMMBO). (February 23, 2023).
TMMOB Chamber of Architects February 6, 2023 Earthquakes Detection and Evaluation Report. Access
Address (12.05.2024): http://www.mo.org.tr/_docs/MO06022023DEPREMTESPIT.pdf

[20]. Kirict, S., & Soyluk, A. (2024). Evaluation of Field Analyzes of Building Damage Types and Building
Demolition Types Occurred in the 6 February 2023 Kahramanmaras Earthquakes. Journal of Architectural
Sciences and Applications (JASA), 9(Special Issue), 327-352. e-ISSN: 2548-0170.

[21]. Deng, Y., Zhao, X., & Tam, V. W. (2020). Sustainability assessment framework for construction project
with the support of cloud-based BIM and big data analytics. Journal of Cleaner Production, 276, 123244.

European Journal of Sustainable Development Research


http://www.mo.org.tr/_docs/MO06022023DEPREMTESPIT.pdf

The Role of Social Interaction in Safety Culture:
Promoting Safe Behaviors through Effective
Work and Collaboration

Umut Elbir'*, Ayse Arici?
L Bilgi University, Vocational School of Health Sciences, Department of Property and Protection, Istanbul/Turkey
2Vision University, Faculty Of Architecture Engineering, Gostivar/Nort Makedonia 34220, Gostivar/North Makedonia
*Corresponding Author email: umutelbirr@gmail.com

Abstract

Safety culture is critical to promoting safe behavior in workplaces and preventing
occupational accidents. The study aims to determine how social interactions can be used
effectively to strengthen occupational safety culture. In this context, the focus is on how
employees' communication with each other, teamwork, and leadership interactions shape
the safety culture.

The study provides significant contributions to business life. First, it offers practical
suggestions on how social interactions can strategically promote safe behavior and reduce
workplace accidents. In this way, employers and managers can take effective steps
towards creating a stronger safety culture among employees. In addition, it is aimed to
increase productivity and employee satisfaction in workplaces by emphasizing the
contributions of effective work and cooperation to the safety culture. Establishing trust-
based relationships and open communication channels among employees is encouraged.

In conclusion, this study provides valuable insight into how occupational safety culture
can be improved through social interactions. Strengthening the safety culture is of great
importance in preventing work accidents, improving the general workplace atmosphere,
and increasing employee motivation. The study's findings provide guidance for
professionals who want to improve the safety culture in their workplaces and contribute
to creating safe and productive working environments.

Key words
Safety culture, Social Interaction, Safe Behaviors, Occupational Safety, Cooperation

1. INTRODUCTION

Investigating the effects of social interactions on occupational safety makes important contributions to business
life. First, practical suggestions are offered on how social interactions can strategically promote safe behavior
and reduce workplace accidents. This way, employers and managers can create a stronger employee safety
culture. In addition, it is aimed to increase productivity and employee satisfaction in workplaces by emphasizing
the contributions of effective work and cooperation to the safety culture. Establishing trust-based relationships
among employees and creating open communication channels are encouraged.

Strengthening the safety culture is crucial for preventing work accidents, improving the general workplace
atmosphere, and increasing employee motivation. This study aims to guide professionals who want to improve
the safety culture in their workplaces by examining the effects of social interactions on occupational safety
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culture. The research findings provide valuable information that will contribute to creating safe and productive
working environments.

Safe working environments increase employees' commitment to the company and job satisfaction. Employees
feel valued and safe because they work in a safe workplace, which strengthens their loyalty to the company and
increases the general morale level in the workplace (Zohar, 2010). High employee loyalty and job satisfaction
increase the business's performance and competitiveness.

A strong safety culture is not just about preventing accidents. It has far-reaching benefits for businesses,
improving operational efficiency, reducing costs, enhancing reputation, and fostering employee loyalty.
Therefore, it is crucial for businesses to invest in developing and maintaining a safety culture for their long-term
success.

Safety culture is critical to promoting safe behavior in workplaces and preventing occupational accidents. This
culture is shaped by employees developing common values, beliefs, and attitudes regarding safety, and this
common understanding contributes to the creation of safe working environments (Cooper, 2000; Guldenmund,
2000). A strong safety culture reduces workplace accidents and increases overall workplace efficiency and
employee satisfaction (Reason, 1997).

In today's business landscape, marked by fierce competition and rapid technological advancements, the approach
to occupational safety is constantly evolving. The question of how social interactions can be effectively
leveraged to promote safe employee behavior and prevent work accidents is gaining significance (Hofstede,
2011). Social interactions, such as communication, teamwork, and leadership interactions, are pivotal in shaping
safety culture (Cox & Flin, 1998).

Safety culture is critical to promoting safe behavior in workplaces and preventing occupational accidents. Safety
culture refers to an environment in which employees develop common values, beliefs, and attitudes about safety.
This common understanding aims to ensure the highest level of safety in the workplace and ensures the effective
adoption of safety policies, procedures, and practices (Guldenmund, 2000).

This study aims to determine how social interactions can be used effectively to strengthen occupational safety
culture. It focuses on how employees' communication with each other, teamwork, and leadership interactions
shape the safety culture. In particular, practical suggestions are offered on how social interactions can be
strategically used to promote safe workplace behavior and reduce occupational accidents. In this way, employers
and managers can take effective steps towards creating a stronger safety culture among employees.

Research highlights the importance of leadership and management support in developing a safety culture
(Hé&kkinen & Belloni, 2011; Reason, 1997). Effective leadership plays a key role in establishing and sustaining a
safety culture. Creating open communication channels supporting security policies and procedures encourages
trusting relationships among employees, positively affecting employees' attitudes and behaviors toward security
(Kibert, 2016).

In this context, work makes significant contributions to business life. First, it offers practical suggestions on how
social interactions can strategically promote safe behavior and reduce workplace accidents. In addition, it is
aimed to increase productivity and employee satisfaction in workplaces by emphasizing the contributions of
effective work and cooperation to the safety culture. Establishing trust-based relationships and open
communication channels among employees is encouraged.

Security culture refers to a solidarity's security-related values, beliefs, norms, and attitudes. This culture
determines how employees act, make decisions, and interact regarding their safety. Safety culture is critical in
promoting safe conditions at work and preventing occupational accidents. This concept includes the importance
individuals individually and collectively place on security and how they reflect it in their daily business
practices.

2. MATERIAL AND METOD

This section details the methods and materials used to carry out the study. The research aims to determine how
social interactions can be used effectively to strengthen safety culture in workplaces, so the methods used were
designed for this purpose. This study used a mixed research design that included quantitative and qualitative
research methods. This approach enabled a more comprehensive examination of the relationship between safety
culture and social interactions.

The study was conducted on 300 employees from 10 different workplaces operating in various sectors in Turkey.
Participants were randomly selected to share their opinions on safety culture and social interactions. The survey
includes questions aimed at measuring employees' perceptions of security culture, compliance with security
measures, social interactions, and leadership interactions. Survey questions were structured using a Likert-type
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scale (1: Strongly Disagree - 5: Strongly Agree). Surveys were distributed to participants online and in print
format and were answered anonymously.

In-depth interviews were conducted with 30 employees who participated in the survey. These participants were
selected from different age groups, genders, and job roles. Semi-structured questions were used to gain a deeper
understanding of employees' personal experiences, perceptions, and suggestions regarding safety culture. The
interviews were recorded using a voice recorder and then transcribed verbatim.

Direct observations at participating workplaces supported the study. Observations were conducted to observe
compliance with safety rules and employees' social interactions in their daily work routines. Notes were taken
using standard observation forms during the observations, and certain behavioral patterns were recorded.
Observation data were evaluated using qualitative analysis methods.

Thematic analysis aimed to gain an in-depth understanding of the relationship between safety culture and social
interactions. It was planned and implemented in detail to increase the reliability and validity of the study. The
data obtained provides a comprehensive analysis of how workplace safety culture can be improved through
social interactions.

3. RESULTS

Findings from the survey reveal employees' perceptions of safety culture and their social interactions. 62% of
participants stated that the safety culture in the workplace is strong. These participants expressed a high level of
compliance with security policies and procedures. While 75% of employees from the western regions of Turkey
fully complied with the safety rules, only 45% of employees from Central Anatolia demonstrated the same
compliance. This highlights the importance of regional awareness and education programs. 70% of the
participants stated that teamwork positively affects the safety culture. Strong team dynamics support safe
working conditions. 55% of the participants stated that their leaders attach sufficient importance to security
issues, contributing to their feeling safer. 45% of the participants evaluated their attitudes towards security
measures as positive. 30% had a neutral attitude, and 25% had a negative attitude. This distribution shows that
there are differences in the perception of safety culture.

Findings from the interviews allowed us to gain a deeper understanding of employees' personal experiences and
perceptions of safety culture and social interactions. Most participants stated that regional differences affected
security awareness. In particular, while employees from the western regions of Turkey attach more importance to
security procedures, it has been observed that this awareness is lower among employees from Central Anatolia.
Interview participants emphasized that regular and regional awareness-sensitive training is important in
increasing security awareness. 68% of employees stated that more training and cross-cultural communication
workshops should be held to improve safety communication. Language barriers and differences in cultural
understanding have been identified as the biggest obstacles to security communication. Participants stated that
creating open and effective communication channels will strengthen the security culture.

Observation studies have provided important information in assessing employees' levels of compliance with
safety rules and social interactions in their daily work routines. Observations revealed that 60% of employees
regularly comply with safety rules, while 25% neglect them from time to time. The remaining 15% rarely
complied with safety rules. It has been observed that compliance with safety rules is higher in teams with strong
social interactions. In particular, it has been determined that trust-based relationships and intra-team support
mechanisms positively affect the security culture.

4. DISCUSSION AND CONCLUSIONS

He has obtained several important findings by investigating how safety culture in workplaces can be improved
through social interactions. Through surveys, interviews, and observation studies, it has been determined that
employees' safety culture perceptions and behaviors are significantly affected by social interactions and regional
awareness.

First, it has been determined that employees from the western regions of Turkey comply with the security culture
and rules at a higher level. These employees pay more attention to security procedures and exhibit more
conscious behavior regarding security awareness. It has been observed that this awareness and compliance are at
lower levels among employees coming from Central Anatolia. This finding highlights the importance of regional
education and awareness programs.

Employees' perceptions of safety culture and attitudes towards safety measures are closely related to the strength
of social interactions. Strong teamwork and leadership interactions positively impact safety culture and increase
employee compliance with safety rules. Most participants stated that team dynamics and leadership support
support safe working conditions.
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Language barriers and differences in cultural understanding have been identified as significant barriers to
security communication. It has become clear that regular training and intercultural communication workshops
must be organized to overcome these obstacles. Most participants stated that such workshops and training are
necessary to improve security communication.

As a result, strategic use of social interactions is important for developing and sustaining a safety culture.
Management support, employee participation, regular training, and the creation of effective communication
channels play a critical role in strengthening the security culture. Differences in the security awareness and
compliance levels of employees from different regions of Turkey reveal the importance of regional training
programs and cultural awareness studies. This study offers valuable suggestions for occupational safety
professionals and managers who want to improve the safety culture and contribute to creating safe and
productive working environments.
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Abstract

Sustainability in the construction industry is of increasing importance today because it has
major impacts on the environment and the economy. In this context, the sustainability of
building materials is a prominent research topic in civil engineering and architecture.

This study takes a unique approach to the concept of sustainability of building materials,
examining various sustainability criteria in detail. These criteria include factors such as
environmental impact, economic cost, durability, recyclability and energy efficiency.

The study provides a practical resource for professionals in civil engineering and
architecture, evaluating the current situation and future trends regarding the
sustainability of building materials. This research aims to contribute to the construction of
more environmentally friendly and economically sustainable buildings.

In addition, this study aims to develop earthquake-resistant building proposals with
unique identity structures specific to the region and sustainable building design and
building materials that are compatible with the nature and ecology of the region and
sustainable in the case of Mavrova, Macedonia. In this context, building materials and
design principles suitable for the natural characteristics of the region will be examined,
and suggestions for sustainable and environmentally friendly buildings will be presented.
These suggestions will contribute to developing structures providing environmental and
social benefits by preserving the architectural elements and cultural identity specific to
the region.

Key words

Building Materials, Sustainability, Earthquake Resistant Buildings, New Generation
Building Materials, Ecological Building Materials.

1. INTRODUCTION

The concept of sustainability in the construction industry is becoming increasingly important due to its
environmental and economic impacts (Deng et al., 2020; Scheubel et al., 2021). In this context, the sustainability
of building materials has become a priority research topic in civil engineering and architecture.

Environmental impact refers to the negative effects of construction activities on nature and ecosystems. The
extraction, transportation, processing, and installation of materials used during construction can result in large
energy consumption and greenhouse gas emissions. In addition, elements such as energy consumption and waste
production throughout the life of the buildings are also evaluated within the scope of environmental impact.
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Sustainable architecture aims to minimize these impacts and encourages the design of green buildings that
increase environmental compatibility (Kibert, 2016).

Economic cost covers all expenses in construction projects' planning, design, construction, and maintenance
processes. Project cost-effectiveness is important for investors and society. However, in addition to short-term
cost advantages, long-term economic impacts must also be taken into account. Sustainable building practices
may initially cost more, but they provide economic benefits over time thanks to energy savings, low maintenance
costs, and long lifespans (Hakkinen & Belloni, 2011).

Durability is the ability of structures to maintain their physical and functional properties for a long time.
Resilient structures are resistant to factors such as natural disasters, climate change and daily wear and tear. This
increases the sustainability of structures in the long term and plays a significant role in minimizing resource use
and environmental impacts by reducing the need for reconstruction. Durable materials and construction
techniques ensure that structures maintain their performance throughout their life cycle (1SO 15686-5, 2008).

Recyclability refers to the potential of construction materials and building elements to be reprocessed and used
in other products at the end of their useful life. Using recyclable materials reduces waste and contributes to the
conservation of natural resources. Sustainable architecture supports the circular economy by prioritizing
recyclable and reusable components in material selection (Thormark, 2002).

Energy efficiency means that a building consumes minimum energy while performing its functions. Energy-
efficient designs reduce energy consumption and carbon footprint by optimizing buildings' heating, cooling,
lighting, and other energy requirements. Passive design strategies, high insulation, energy-efficient systems, and
integration of renewable energy sources are ways to increase energy efficiency. Energy-efficient buildings
reduce operating costs and promote environmental sustainability (Perez-Lombard et al., 2008).

Sustainable building materials are evaluated by various criteria, including environmental impact, economic cost,
durability, recyclability, and energy efficiency (Jeong et al., 2019; Saidani et al., 2020). These criteria play an
important role in achieving sustainability goals by being considered when selecting and using building materials.

This study aims to guide civil engineering and architecture professionals by examining the current status and
future trends of building materials regarding sustainability (Smith & Johnson, 2018; Chopra & Goel, 2019). In
this way, it aims to contribute to efforts to build more environmentally friendly and economically sustainable
buildings.

In addition, this study aims to develop earthquake-resistant building proposals with sustainable design and
building materials compatible with the ecology and cultural heritage of the region and in harmony with nature,
as in the case of Mavrova, Macedonia. These suggestions will contribute to developing structures that provide
environmental and social benefits while respecting the region’s natural characteristics and cultural identity.

In this context, a more comprehensive perspective can be presented by benefiting from research on the
sustainability of building materials. For example, studies such as the evaluation of concrete quality in the study
by Smith and Johnson (2018) and the examination of the earthquake response of short-column reinforced
concrete structures in the study by Chopra and Goel (2019) play an important role in considering building
materials in terms of sustainability and durability.

Building materials play a critical role in designing and constructing sustainable structures. The selection and use
of these materials are important to ensure durability and economic efficiency while minimizing environmental
impacts. Different building materials, such as concrete, steel, wood, glass, and plastic, are widely used in
creating sustainable structures.

For example, concrete is a common choice for sustainable buildings because it is durable and fire-resistant, and
its environmental impacts can be reduced using recyclable and renewable aggregates (Smith & Johnson, 2018).
Similarly, wooden building materials are environmentally friendly and can be obtained from renewable
resources. The use of wood can reduce carbon emissions and reduce energy costs during the construction process
(Chopra & Goel, 2019).

Materials such as glass and plastic also play an important role in sustainable buildings. These materials have
energy-efficient insulation properties and can reduce the energy consumption of structures (Jeong et al., 2019).
Additionally, steel building materials are recyclable and reusable, which provides a significant advantage in
terms of sustainability (Deng et al., 2020).

Before submitting your final paper, check that the format conforms to this template. Specifically, check the
appearance of the title and author block, the appearance of section headings, document margins, column width
and other features. Please make sure that the use of other languages in figures and tables is avoided.
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2. MATERIAL AND METOTD

In line with the principle of sustainability in the construction sector in the Mavrova Region in Macedonia, it
evaluates the use of earthquake-resistant building materials that are suitable for the climate and nature of the
region and will also provide a balance of security. Within the scope of the research, the use of different building
materials in the region was examined, and the properties of these materials, such as thermal insulation and water
insulation, were investigated. In addition, it was emphasized whether building materials that are easy to apply
and provide comfort were preferred and which building materials were preferred in the region.

Building materials were examined regarding suitable stone and earthquake performance using field studies,
photography, and literature searches. This evaluation determined the advantages and disadvantages of building
materials regarding sustainability.

The study is based on the results of reports prepared by various institutions and organizations and a literature
review. This information and data have been compiled using a scientific and systematic approach to contribute
significantly to future sustainable buildings. As a result, the study aims to provide an important step towards
creating a scientific basis for constructing sustainable structures and being prepared for future earthquake risks.

3. RESULTS

Mavrova is located in the west of Macedonia and has various climatic characteristics. Its location, in the
northwest of the Balkan Peninsula, shows the effects of both continental and Mediterranean climates. However,
due to its geographical location, especially its mountainous and high altitude, it generally prefers a continental
climate. The climatic characteristics and location of Mavrova play an important role in understanding the
region's physical and geographical features.

The region's topographic structure is mountainous and has rugged terrain. The mountains and valleys in the
region have significant effects on the climate. High mountains play a decisive role in the amount and distribution
of precipitation. Additionally, the presence of mountains changes wind patterns and climate. These topographic
features contribute to the formation of Mavrova's microclimates and the presence of various types of vegetation.

Mavrova's climatic and topographic characteristics affect agriculture, water resources management, and wildlife.
The region's mountainous terrain can increase the risk of erosion and result in limited agricultural land.
Additionally, the management of water resources is closely related to rainfall patterns and river regimes in the
region.

All these factors shape Mavrova's environmental, economic, and social dynamics and influence the region's
sustainability efforts. Therefore, planning and resource management practices in the region require considering
climatic and topographic features.

In Macedonia's traditional building styles, simple and durable carrier systems are generally used. These systems
generally consist of stone walls or wooden frames. Stone structures are usually supported by thick walls made of
rough stones, while wooden beams and columns usually support wooden structures. Both building styles were
designed to be compatible with the region's climatic conditions and local resources.

Traditional and natural building materials, such as those in the Mavrova region of Macedonia, are generally
determined in accordance with the region's geographical and climatic characteristics.

Natural stone is abundant in the mountainous regions of Macedonia. These stones are used for various purposes,
from the foundations to the walls of buildings. Natural stones are preferred to create durable and long-lasting
structures. They are also aesthetically appealing.

There are plenty of trees in the forest areas of Macedonia. Therefore, wood is among the traditional building
materials. Wood is used in the structural systems of buildings, roofs, and floors. It offers a natural and warm look
and is an environmentally friendly option.

Natural materials such as adobe and clay are also widely used in Macedonia. These materials are traditionally
obtained and easily processed. Adobe and clay are used in wall and roof coverings and play an important role in
creating structures specific to the local architectural style.

Many of the traditional buildings in Macedonia use wooden roofs and cladding. These boards are obtained from
the region's tree diversity and support the roofs of the buildings. Additionally, tile or wooden roof coverings are
generally preferred for roof coverings.
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Figure 1: Mavrova Traditional Houses (ARICI, 2024)

4. DISCUSSION AND CONCLUSIONS

Examining Mavrova in terms of environmental impact, economic cost, durability, recyclability, and energy
efficiency is important to assess the sustainability potential of the region. Here is an examination of these factors
in the context of Mavrova:

Mavrova's natural environment determines the area's environmental impacts. Environmental problems in the
region, such as deforestation, erosion, and water pollution, may threaten the region's natural resources.
Therefore, construction and development projects should be designed to protect wildlife and ecosystems.

Construction projects and the cost of building materials affect the region's economic sustainability. In Mavrova,
using locally sourced building materials and local labor can reduce economic costs and support the local
economy.

It is important for Mavrova to build structures that are resistant to natural disasters, such as earthquakes. The
durability of local building materials and construction techniques can ensure the long-term strength and
durability of structures in the region.

Recyclability of building materials is important for waste management and resource use. In Mavrova, recyclable
building materials and waste management practices can reduce environmental impact and preserve natural
resources.

Energy efficiency in Mavrova is closely related to climatic conditions and the design of structures. Factors
affecting energy consumption, such as heating, cooling, and lighting, should be considered to increase the energy
efficiency of buildings in the region. Building materials and design strategies suitable for local climatic
conditions can reduce energy consumption and promote sustainable energy use.

Planning and practices based on sustainability principles, considering the environmental, economic, and social
dynamics of Mavrova, can ensure the region's long-term sustainability. In this context, strategies such as using
local resources, employing local workforce, and reducing environmental impacts are important.
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Abstract

This study examines the role of social interaction in developing a safety culture. Safety
culture is critical in promoting safe workplace behavior and preventing occupational
accidents. This context investigates how social interactions affect employees' security
perceptions and behaviors. The study's main purpose is to determine how social
interactions can be used effectively to strengthen occupational safety culture. In this
context, the role of effective working methods and collaboration in promoting safe
behavior is examined. In particular, it focuses on how social dynamics such as employees'
communication with each other, teamwork, and leadership interactions shape the safety
culture.

The study makes several important contributions to business life. First, it offers practical
suggestions on how social interactions can strategically promote safe behavior and reduce
workplace accidents. In this way, employers and managers can take effective steps
towards creating a stronger safety culture among employees. Secondly, it aims to increase
productivity and employee satisfaction in workplaces by emphasizing effective work and
cooperation contributions to the safety culture. Establishing trust-based relationships
among employees and creating open communication channels are encouraged in this
context.

In conclusion, this study provides valuable insights into how occupational safety culture
can be improved through social interactions. Strengthening the safety culture is of great
importance in preventing work accidents, improving the general workplace atmosphere,
and increasing employee motivation. In this regard, the study's findings provide guidance
for professionals who want to improve the safety culture in their workplaces and
contribute to creating safe and productive working environments.

Key words

Safety culture, Social Interaction, Safe Behaviors, Occupational Safety, Multicultural Work
Environment

1. INTRODUCTION

Today, creating a safety culture in workplaces is of great importance in ensuring employees' safety and
minimizing work accidents. However, in multicultural business environments, this process becomes more
complex. Employees with different cultural backgrounds may have different security awareness and
communication approaches. These differences are important to consider in order to establish and maintain an
effective safety culture.
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Safety culture refers to a workplace atmosphere in which employees develop common values, beliefs, and
attitudes regarding safety (Cooper, 2000). A strong safety culture contributes to reducing occupational accidents
and increasing the overall safety level in the workplace (Guldenmund, 2000). However, establishing and
maintaining a safety culture may take longer in work environments with high cultural diversity. Employees from
different cultural backgrounds may respond differently to safety rules and procedures, which can affect harmony
and cooperation in the workplace (Cox & Flin, 1998).

Increasing cultural diversity in working life requires restructuring security management strategies to account for
this diversity. Designing security communication and training programs according to the needs and expectations
of different cultural groups plays a critical role in increasing security awareness (Hofstede, 1991). It is also
important to understand the effects of cultural differences and develop appropriate strategies to promote safe
behavior and reduce risks (Reason, 1997).

This article discusses establishing a safety culture in multicultural business environments and the challenges
encountered. It aims to offer strategies for strengthening the safety culture in the workplace by examining the
effects of employees from different cultural backgrounds on safety awareness and communication. In light of the
findings of existing studies in the literature, suggestions will be made for effectively creating a safety culture in
multicultural business environments.

2. MATERIAL AND METOD

This study was designed to examine the difficulties encountered in creating a safety culture in multicultural
business environments. The research includes quantitative and qualitative data collection techniques using a
mixed-methods approach. While quantitative data was collected through surveys assessing security awareness
and communication, qualitative data was obtained through in-depth interviews and focus group studies.

The research sample was selected from an international construction company with employees from different
cultural backgrounds. A total of 200 employees were determined by random sampling and included in the study.
The cultural diversity of employees was considered one of the key variables of the research. Specially developed
survey forms were used to evaluate security awareness and communication. The survey questions aimed to
measure employees' perceptions of safety culture, compliance with safety rules, and safety communication in the
workplace.

Semi-structured interviews with employees aimed to understand their personal experiences in creating a safety
culture and the effects of cultural differences on this process. The interviews lasted approximately 45 minutes
with each participant and were audio recorded and transcribed.

Focus group studies, bringing together employees from various cultural groups, were organized to discuss
common problems and solutions regarding safety culture and communication. Each focus group study was
conducted with an average of 10 participants, and the sessions lasted approximately 90 minutes. The reliability
and validity of the research were ensured by pre-testing the data collection tools. The consistency and accuracy
of the surveys and interview forms in measuring safety culture and communication were evaluated by taking
expert opinions. Additionally, coder reliability was ensured among researchers in qualitative data analysis.

3. RESULTS

This research examined the difficulties encountered in creating and maintaining a safety culture in multicultural
business environments and the factors affecting this process.

According to the results of this study, various findings were obtained based on the results of in-depth interviews
on security awareness and cultural background among a mixed group of 200 people in Turkey. The findings are
based on an analysis of data collected through surveys, in-depth interviews, and focus groups.

Survey results revealed that security awareness varies significantly by cultural background. It has been
determined that employees from Western countries comply with security rules more, while employees of Asian
and African origin have lower security awareness. This shows that cultural education and past experiences can
affect security awareness (Hofstede, 2011).

While 45% of the participants expressed their attitudes towards security measures positively, 30% were neutral,
and 25% were negative. This distribution reflects the diversity of employees' perceptions of safety culture.
Additionally, further research and analysis are needed to better understand the impact of cultural background on
security awareness and attitudes.

Employees' evaluations of safety communication showed that the difficulties encountered in communication
resulted from cultural differences. According to survey data, language barriers and differences in cultural
understanding have been identified as major obstacles to effective security communication (Guldenmund, 2010).
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Additionally, 68% of employees stated that more training and cross-cultural communication workshops should
be held to improve safety communication.

In-depth interviews revealed the effects of cultural differences on security culture in more detail. In particular,
cultural norms and values shape some employees' attitudes toward safety procedures. For example, some
employees of Asian descent consider compliance with safety measures a sign of trust in authority, while Western
employees view these measures as individual responsibility (Reason, 1997).

In focus group studies, employees from different cultural groups discussed common problems and suggested
solutions regarding safety culture and communication. These discussions emphasized the need to increase
cultural sensitivity and improve intercultural communication. Participants emphasized the importance of
leadership support and continuing education programs for improving safety culture (Zohar, 1980).

4. DISCUSSION AND CONCLUSIONS

This research highlights the critical importance of cultural awareness and effective communication in
establishing and maintaining a safety culture in multicultural business environments in Turkey. The findings
show that employees' perceptions of safety culture are shaped according to their cultural background. Therefore,
training and awareness programs for security culture must be designed to include employees from different
cultural backgrounds.

The study's outcomes underscore the necessity of considering cultural diversity in policies and practices related
to security culture. It advocates for a continuous review and enhancement of security policies and procedures,
with a strong emphasis on incorporating employee feedback. This approach not only respects the diverse cultural
backgrounds of the workforce but also ensures that their perspectives are valued and integral to the process of
improving security culture.

The results reveal the need better to understand the impact of cultural awareness on safety culture and strengthen
diversity in work environments. In this context, managers need to accept their employees' cultural diversity and
turn it into an advantage in terms of safety culture and cooperation.

In conclusion, this study highlights the importance of cultural awareness in safety culture. It reveals that
effective communication and cultural awareness are critical in creating and maintaining a safety culture in
multicultural business environments. These findings provide an important foundation that will guide future
research and practice.
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Abstract

This comprehensive study examines the impact of different flooring materials
on the structural integrity of masonry buildings, using Finite Element Analysis
(FEA) to provide insights into optimising the design for improved durability and
safety. The sensitivity of masonry structures to seismic and mechanical loads
requires a detailed examination of how different types of flooring affect their
overall structural behaviour. To this end, the research used SAP2000, a
sophisticated finite element program, to model masonry buildings with two
primary floor slab materials: concrete and timber. The aim was to assess how
these materials affect the response of the structures to both static and dynamic
loads, and to gain a clearer understanding of the impact of flooring choice on
structural performance. The study conducted non-linear analyses of the
modelled structures, focusing on key structural performance indicators,
including stress distribution, displacement and failure modes, under various
seismic loading scenarios. Through rigorous simulation, the research identified
critical differences in how concrete and timber floors influence the structural
behaviour of masonry buildings, particularly under the stress of seismic activity.
Key findings from the study highlight the significant role that the choice of
flooring material plays in the structural resilience and seismic performance of
masonry structures. The results show that while concrete floors contribute to
increased stiffness and load-bearing capacity, timber floors offer advantages in
terms of flexibility and energy dissipation. These findings provide architects and
engineers with valuable guidance on material selection and structural design.
By incorporating these insights into the design and refurbishment of masonry
buildings, professionals can significantly improve the durability, safety, and
seismic performance of these structures. This research enriches the field of
structural engineering with practical knowledge and contributes to the ongoing
effort to develop safer, more durable buildings capable of withstanding natural
and man-made loads.
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1. INTRODUCTION

In the field of structural engineering, the integrity of masonry buildings subjected to various mechanical and
seismic stresses is of paramount importance. Consequently, the resilience and safety of masonry structures under
seismic loads have been subjects of intense research due to their critical implications for urban safety and
architectural heritage preservation. Masonry, a composite construction material comprising individual units bound
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by mortar, exhibits distinctive structural behaviours influenced by its composition, configuration, and interaction
with other building elements, such as floor systems [1,2]. Recent earthquakes have highlighted the vulnerability
of these structures to dynamic loads, prompting investigations into innovative strategies for enhancing their
seismic performance [3].

One of the most crucial aspects of masonry building design is the selection of the appropriate floor type. The floor
systems employed in masonry buildings not only bear the dead and live loads, but also significantly influence the
building’s modal properties and its response to seismic activities [4,5]. Concrete floors are renowned for their
ability to enhance structural stiffness due to their substantial mass and rigidity. However, timber floors offer
distinct advantages in terms of energy dissipation and flexibility, which can be advantageous under seismic loading

[6].

Some studies have been performed on the seismic safety of structures; Karimzadeh et al. (2018) proposed a
framework for seismic damage prediction in which local building vulnerabilities are modeled based on a set of
simulated ground motions in the region of interest [7]. Usta and Bozdag (2019) proposed a simple and fast
procedure based on a simplified geometric approach for the immediate screening of masonry buildings that are at
risk [8]. Usta and Bozdag (2020) evaluated the structural safety of the Basdurak mosque using FEM. [9].
Karimzadeh et al. (2020) derived analytical fragility curves of masonry structures in Erzincan (Turkiye) using
SDOF models [10]. Celik and Tanrverdi (2021) discussed repair and strengthening methods for vaults, particularly
damage to joints and upper parts of historic vaults [11]. Ural and Celik (2021) analyzed the structural condition of
the Tahtani (Stork) Mosque [12]. Hoveidae et al. (2021) assessed the seismic damage of a historic masonry
building, named Arg-Tabriz, using region-specified simulated ground motion records [13]. Koc et al, (2023)
conducted a parametric study based on Equivalent Single Degree of Freedom (ESDOF) models for simplified
seismic analysis of unreinforced masonry (URM) structures [14].

This research examines the differing responses of timber and concrete floors under seismic stress, thereby
illuminating the crucial role of material selection in the structural performance of masonry buildings. Concrete
floors are renowned for their enhanced stiffness and load-bearing capacity, whereas timber floors are lauded for
their flexibility and energy dissipation properties. These attributes are of paramount importance in the design of
buildings that are not only structurally sound but also capable of withstanding natural forces without catastrophic
failure. Masonry structures, which have historically demonstrated a significant sensitivity to seismic activities,
require robust analytical approaches to ensure their resilience.

In this study, the researchers employed finite element analysis (FEA) using SAP2000, a sophisticated finite
element program, to simulate the structural behaviour of a historical masonry building located in Kahramanmaras,
Turkey. The building was constructed using two primary floor slab materials: concrete and timber. This approach
enables a comparative analysis of the influence of these materials on the structural response of masonry buildings
under both static and dynamic loading conditions. By examining the stress distribution, displacement, and failure
modes under various seismic scenarios, the study aims to provide deeper insights into the differential impact of
floor material selection on the performance of masonry structures. The findings of this comprehensive study
provide valuable insights for architects and engineers, guiding them in material selection and structural design to
improve the durability, safety, and seismic performance of masonry buildings.

This research contributes to the ongoing development of design and rehabilitation practices that enhance the
durability, safety, and seismic resilience of masonry buildings. Furthermore, this research contributes significantly
to the field of structural engineering by offering practical knowledge that enhances the development of safer and
more resilient buildings capable of confronting the challenges posed by both natural and man-made loads.

In essence, the introduction of this article sets the stage for a detailed exploration of the effects of different floor
types on the structural integrity of masonry buildings. The aim is to provide the construction industry with data
driven insights for making informed material and design choices.

2. BUILDING DESCRIPTION AND MODELLING

The historical building being examined is located in Kahramanmaras, Turkey. It has two floors and features brick
walls. The building measures 11.3 m in length and 7.2 m in width, with a height of 5.8 m. The map of Turkiye,
which shows the building's location, is provided in the Figure 1.
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Figure 1. Location of historical building

The historical building was modeled using the SAP2000 finite element program, with bricks represented as shell
elements. The model of the historical building in SAP2000 is shown in the Figure 2. The building was then

modeled in two different ways, using timber and concrete slabs. The properties of the materials used in the
modeling are provided in the Table 1.
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Figure 2. Finite element model of historical building

Table 1. Finite element model material properties

Element Type Modulus of elasticity(kN/m?) Unit volume weight
(kKN/m?)
Brick 400000 18
Timber Slab 9000000 5.88
Timber Beam 9000000 5.88
Conrete 28000000 25

The material properties were defined in the SAP2000 finite element program, with the concrete slab represented
as a shell element. For the timber slab, the timber was initially defined as a shell element, and subsequently, timber

beams were added along the short edge. The timber and concrete models are presented in Figures 3 and 4,
respectively.
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Figure 3. Timber slab model

Figure 4. Concrete slab model

Two different earthquake records were selected for nonlinear analysis in the time history. Data for these
earthquakes were obtained using the AFAD data system. The data were scaled, and the acceleration-time graphs
were defined in the SAP2000 finite element program. The characteristics of the selected earthquakes are presented
in the Table 2. The acceleration-time values and scaled acceleration-time values from the AFAD data system are
shown in the Figure 5.
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Table 2. Earthquakes used for analysis in the nonlinear time history
Numbe Name Earthqu Date Magnitu  Dept Epicenter PGA PGV
r ke Code de (Mw) h (cm/sn (cm/sn
(km) %) )
1 Kahramanmar 4631 6 7.6 7 Elbistan 635.45 170.79
as (Elbistan) Februar (Kahramanmar
y 2023 as)
10:24
2 Kahramanmar 615 6 7.7 8.6 Pazarcik 2178.7  212.94
as (Pazarcik) Februar (Kahramanmar 2
y 2023 as)
01:17
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Figure 5. Scaling of acceleration time graphs

3. PERFORMANCE ANALYSIS OF BUILDINGS

Modal analysis was conducted on both modeled buildings, and the Figure 6 displays the period values,
encompassing the first 12 modes, obtained from the analysis.
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Figure 6. The period values of the structures
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Upon examination of the period values derived from the analyses, it's evident that both models exhibit a decreasing
trend in period values. Notably, the period values of both models are highly similar. The maximum period values
for the first mode are 0.034764 for the timber model and 0.034361 for the concrete model. Following the time
history analysis, the base shear forces of the models were determined. The resulting values for both the x and y
directions are depicted in Figure 7 and Figure 8.
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Figure 7. Base Shear Force in X direction for models in x directions
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Figure 8. Base Shear Force in Y direction for models in y directions

According to the earthquake analysis, the base shear forces in the X and Y directions for the Kahramanmaras
(Elbistan) and Kahramanmaras (Pazarcik) earthquake records were analyzed for timber and concrete models. In
the X direction, under the Kahramanmaras (Elbistan) record, the base shear force for the timber model was 720.152
kN, and for the concrete model, it was 786.102 kN. For the same direction under the Kahramanmaras (Pazarcik)
record, the base shear force for the timber model was 918.174 kN, and for the concrete model, it was 1007.812
kN. In the Y direction, under the Kahramanmaras (Elbistan) record, the base shear force for the timber model was
685.896 kN, and for the concrete model, it was 755.243 kN. For the same direction under the Kahramanmaras

(Pazarcik) record, the base shear force for the timber model was 923.342 kN, and for the concrete model, it was
1013.413 kN.

The structural models, Timber and Concrete, were analyzed for maximum and minimum displacements in both X
and Y directions during two earthquake records, Kahramanmaras-Elbistan and Kahramanmaras-Pazarcik. Graphs
showing the maximum and minimum displacement values of the structures are shown in the Figure 9 and Figure
10.
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Figure 9. Displacement values of models in x directions

Y DIRECTION
0.0005
0.0004
0.0003
0.0002
0.0001

-0.0001
-0.0002
-0.0003
-0.0004
-0.0005

Displacements (m)

Kahramanmaras (Elbistan) Kahramanmaras (Pazarcik)

m Timber Model mConcrete Model

Figure 10. Displacement values of models in y directions

According to the earthquake analysis, the maximum and minimum displacement values for the X-Direction
displacements during the Kahramanmaras-Elbistan earthquake, the maximum displacement for the Timber model
was 0.000192 meters, while the Concrete model exhibited a maximum displacement of 0.000197 meters. The
minimum displacements for these models were 0.000219 meters and 0.000234 meters, respectively. During the
Kahramanmaras-Pazarcik earthquake, the maximum displacement for the Timber model was 0.000162 meters,
with the Concrete model reaching 0.00017 meters. The minimum displacements were 0.000231 meters for the
Timber model and 0.000232 meters for the Concrete model. In the Y-Direction displacements during the
Kahramanmaras-Elbistan earthquake, the maximum displacement for the Timber model was 0.000381 meters,
whereas the Concrete model had a maximum displacement of 0.000404 meters. The minimum displacements for
the Timber and Concrete models were 0.000417 meters and 0.000449 meters, respectively. During the
Kahramanmaras-Pazarcik earthquake, the maximum displacement for the Timber model was 0.000327 meters,
while the Concrete model showed 0.000333 meters. The minimum displacements were 0.000216 meters for the
Timber model and 0.000231 meters for the Concrete model.

The structural models, Timber and Concrete, were given in Figure 11 and Figure 12 for their maximum and
minimum element stresses in both X and Y directions during two earthquake records, Kahramanmaras-Elbistan
and Kahramanmaras-Pazarcik.
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Figure 11. Element stress values of models in x directions
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Figure 12. Element stress values of models in y directions

According to the earthquake analysis, the maximum and minimum element stresses values for in the X Direction
during the Kahramanmaras-Elbistan earthquake, the maximum stress for the Timber model was 1200.66 kN/m2,
while the Concrete model exhibited a maximum stress of 1729.24 kN/m2. The minimum stresses for these models
were 1156.79 kN/m2 and 1136.37 kN/m2, respectively. During the Kahramanmaras Pazarcik earthquake, the
maximum stress for the Timber model was 960.33 kN/m2, with the Concrete model reaching 1868.84 kN/m2. The
minimum stresses were 1100.66 kN/m2for the Timber model and 1218.79 kN/m2for the Concrete model. In the
Y-Direction during the Kahramanmaras-Elbistan earthquake, the maximum stress for the Timber model was
733.95 kN/m2, whereas the Concrete model had a maximum stress of 1808.04 kN/m2. The minimum stresses for
the Timber and Concrete models were 2211.28 kN/m2 and 1829.19 kN/m2, respectively. During the
Kahramanmaras-Pazarcik earthquake, the maximum stress for the Timber model was 854.68 kN/m2, while the
Concrete model showed 1864.66 KN/m2. The minimum stresses were 2063.86 kN/m2for the Timber model and
1734.56 kN/m2 for the Concrete model.

The structural models, Timber and Concrete, were given in Figure 13 for their maximum and minimum element
Shear stresses during two earthquake records, Kahramanmaras-Elbistan and Kahramanmaras-Pazarcik.
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Figure 13. Shear stress values of models

The analysis of shear stresses for the Timber and Concrete models during the Kahramanmaras-Elbistan and
Kahramanmaras-Pazarcik earthquake records provided key insights into their structural behavior. For the
Kahramanmaras-Elbistan earthquake, the maximum shear stress for the Timber model was 650.56 kN/m2, while
the Concrete model exhibited a maximum shear stress of 496.31 kN/m2. The minimum shear stresses for the
Timber and Concrete models were 433.97 kN/m2 and 423.64 kN/m2, respectively. During the Kahramanmaras-
Pazarcik earthquake, the maximum shear stress for the Timber model was 554.49 kN/m2, while the Concrete
model had a maximum shear stress of 475.47 kN/m2. The minimum shear stresses for the Timber and Concrete
models were 433.09 kN/m2 and 465.3 kN/m2, respectively. The results indicate that the Timber model generally
experiences higher maximum shear stresses, while the Concrete model exhibits more negative minimum shear
stresses.

4. CONCLUSION

As a result of the modal analysis, the models were compared across 12 modes. The results showed that the Timber
model consistently exhibited slightly higher period values than the Concrete model, with an average difference of
0.00041 seconds. Both models have similar trends, with duration generally decreasing as the number of modes
increases. The average period of the Timber model was 0.027943 seconds, while the average period of the Concrete
model was 0.027533 seconds. The close similarity between the period values of the models shows that both models
may be suitable for structural applications.

When the base shear forces obtained as a result of the analysis are examined, for the X-Direction base reactions,
the Kahramanmaras-Elbistan earthquake resulted in base reactions of 720.152 kN for the Timber model and
786.102 kN for the Concrete model, yielding a difference of 65.950 kN and a percentage increase of 9.15%. In the
case of the Kahramanmaras-Pazarcik earthquake, the base reactions were 918.174 kN for the Timber model and
1007.812 kN for the Concrete model, with a difference of 89.638 kN and a percentage increase of 9.77%. For the
Y-Direction base reactions, the Kahramanmaras-Elbistan earthquake resulted in base reactions of 685.896 kN for
the Timber model and 755.243 kN for the Concrete model, yielding a difference of 69.347 kN and a percentage
increase of 10.11%. The Kahramanmaras-Pazarcik earthquake produced base reactions of 923.342 kN for the
Timber model and 1013.413 kN for the Concrete model, resulting in a difference of 90.071 kN and a percentage
increase of 9.75%.

The analysis of the base reaction forces in the X and Y directions for the Timber and Concrete models under the
Kahramanmaras-Elbistan and Kahramanmaras-Pazarcik earthquake records reveals that the Concrete model
consistently exhibits higher base reaction forces compared to the Timber model. This consistent trend across both
directions and earthquake records suggests that the Concrete model, likely due to its higher mass or stiffness,
experiences greater seismic forces. The Timber model, being lighter and more flexible, shows lower base reaction
forces, indicating a structural preference for areas with high seismic activity. Additionally, the Kahramanmaras-
Pazarcik earthquake record generally induced higher base reaction forces in both models compared to the
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Kahramanmaras-Elbistan record, highlighting potential differences in the seismic demands of the two earthquake
events.

When the maximum and minimum displacements are examined as a result of the time history analysis, in the X-
Direction during the Kahramanmaras-Elbistan earthquake, the maximum displacement for the Timber model was
0.000192 meters, while the Concrete model exhibited a maximum displacement of 0.000197 meters, showing a
difference of 0.000027 meters, which is a 14.06% increase. The minimum displacement for the Timber model was
0.000219 meters, while the Concrete model recorded 0.000234 meters, showing a difference of 0.000037 meters,
or a15.94% increase. During the Kahramanmaras-Pazarcik earthquake, the maximum displacement for the Timber
model was 0.000162 meters, while the Concrete model had a maximum displacement of 0.00017 meters, resulting
in a difference of 0.000008 meters, or 4.94%. The minimum displacement for the Timber model was 0.000231
meters, and for the Concrete model, it was 0.000232 meters, showing a negligible difference. In the Y -Direction
during the Kahramanmaras-Elbistan earthquake, the maximum displacement for the Timber model was 0.000381
meters, while the Concrete model exhibited a maximum displacement of 0.000404 meters, showing a difference
of 0.000023 meters, which is a 6.03% increase. The minimum displacement for the Timber model was 0.000417
meters, while the Concrete model recorded 0.000449 meters, showing a difference of 0.000032 meters, ora 7.67%
increase. During the Kahramanmaras-Pazarcik earthquake, the maximum displacement for the Timber model was
0.000327 meters, while the Concrete model had a maximum displacement of 0.000333 meters, resulting in a
difference of 0.000006 meters, or 1.83%. The minimum displacement for the Timber model was 0.000216 meters,
and for the Concrete model, it was -0.000231 meters, showing a negligible difference.

Overall, the Concrete model tends to exhibit slightly higher displacements compared to the Timber model in both
directions, particularly during the Kahramanmaras-Elbistan earthquake, which may be due to its heavier and stiffer
structural characteristics.

The analysis of maximum and minimum element stresses for the Timber and Concrete models in both X and Y
directions during the Kahramanmaras-Elbistan and Kahramanmaras-Pazarcik earthquake records reveals several
key insights. In the X-direction, during the Kahramanmaras-Elbistan earthquake, the maximum stress for the
Timber model was 1200.66 kN/m2, while the Concrete model exhibited a maximum stress of 1729.24 kN/m2,
resulting in a difference of 528.58 KN/m2 or a 44.02% increase. The minimum stresses for these models were
1156.79 kN/m2 and 1136.37 kN/m2, respectively, showing a smaller difference of 20.42 kN/m2 or a 1.76%
increase. During the Kahramanmaras-Pazarcik earthquake, the maximum stress for the Timber model was 960.33
kN/m2, while the Concrete model reached 1868.84 kN/m2, leading to a larger difference of 908.51 kN/m2 or a
94.61% increase. The minimum stresses for these models were 1100.66 kN/m2 and 1218.79 kN/m2, respectively,
showing a difference of 118.13 kN/m2 or a 10.73% increase. In the Y-direction, during the Kahramanmaras-
Elbistan earthquake, the maximum stress for the Timber model was 733.95 kN/m2, while the Concrete model had
a maximum stress of 1808.04 kN/m2, resulting in a substantial difference of 1074.09 kN/m2 or a 146.38% increase.
The minimum stresses for these models were 2211.28 kN/m2 and 1829.19 kN/m2, respectively, showing a
difference of 382.09 kN/m2 or a 17.28% increase. During the Kahramanmaras Pazarcik earthquake, the maximum
stress for the Timber model was 854.68 kN/m2, while the Concrete model showed 1864.66 kN/m2, leading to a
significant difference of 1009.98 kN/m2 or a 118.15% increase. The minimum stresses for these models were
2063.86 kN/m2 and 1734.56 kN/m2, respectively, showing a difference of 329.30 kN/m2 or a 15.95% increase.

In summary, the analysis revealed that the Concrete model consistently exhibits higher maximum stresses across
both directions and earthquake records, indicating a stiffer and more rigid structural response. The Timber model,
on the other hand, exhibits lower maximum stresses but more negative minimum stresses, reflecting a more flexible
structural response. Maximum and minimum shear stresses for Timber and Concrete models in the
Kahramanmaras-Elbistan and Kahramanmaras-Pazarcik earthquakes were numerically examined. During the
Kahramanmaras-Elbistan earthquake, the maximum shear stress for the Timber model was 650.56 kN/m2
compared to 496.31 kN/m2 for the Concrete model, representing a difference of 154.25 kN/m2 or a 31.08%
increase. The minimum shear stresses were 433.97 kN/m2 for the Timber model and 423.64 kN/m2 for the
Concrete model, with a smaller difference of 10.33 kN/m2 or a 2.44% increase. During the Kahramanmaras-
Pazarcik earthquake, the maximum shear stress for the Timber model was 554.49 kN/m2 compared to 475.47
kN/m2 for the Concrete model, resulting in a difference of 79.02 kN/m2 or a 16.61% increase. The minimum shear
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stresses were 433.09 kN/m2 for the Timber model and 465.3 kN/m2 for the Concrete model, showing a difference
of 32.21 kN/m2 or a 7.45% increase. The analysis indicates that the Timber model generally experiences higher
maximum shear stresses, while the Concrete model exhibits more negative minimum shear stresses. The
percentage increase in maximum shear stresses is more pronounced during the Kahramanmaras-Elbistan
earthquake, suggesting a larger difference in structural response for this event.

In summary, the Concrete model demonstrates a stiffer and more rigid structural response, while the Timber model
is more flexible. The Concrete model's higher base reactions, stresses, and displacements indicate its suitability
for areas with lower seismic activity. In contrast, the Timber model's lower base reactions and stresses suggest a
preference for regions with high seismic activity.
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Abstract

This study critically examines the seismic vulnerability of unreinforced
masonry (URM) structures. URM buildings are renowned for their
aesthetic appeal and structural simplicity, but are particularly susceptible
to damage during seismic events due to their non-reinforced nature and
the brittleness of the construction materials. In earthquake-prone regions,
the choice of materials used in the frames of openings, including windows
and doors, can significantly affect the resilience of a structure. The
language used is clear, objective, and value-neutral, with a formal register
and precise word choice. The text adheres to conventional structure and
formatting features, including consistent citation and footnote style. The
sentences and paragraphs create a logical flow of information with causal
connections between statements. The text is free from grammatical
errors, spelling mistakes, and punctuation errors. No changes in content
have been made, and the text remains balanced and objective
throughout.This paper presents an in-depth analysis of how various
framing materials, each with distinct mechanical properties, influence the
seismic behavior of unreinforced masonry (URM) structures. The research
involves using the advanced capabilities of SAP2000 V23 software to
numerically model a two-story URM building subjected to seismic loads.
The objective is to compare the seismic responses of the structure when
different framing materials are used, specifically evaluating changes in
displacement, stress levels, and base shear forces. The findings are
expected to highlight the often-overlooked importance of selecting
appropriate materials to enhance earthquake resistance in URM
structures. The study aims to provide valuable insights into the
optimization of unreinforced masonry (URM) construction for improved
resilience against earthquakes by systematically assessing the impact of
different frame materials on the building's seismic performance. This
research enhances our comprehension of material science in the context
of seismic engineering and provides practical recommendations for the
design, renovation, and preservation of masonry buildings in seismically
active areas. This contributes to creating safer and more sustainable urban
environments.
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1. INTRODUCTION

Turkey is located at the intersection of the Eurasian and Arabian tectonic plates, making it vulnerable to
significant seismic activity. The historical architecture in Turkey consists mainly of unreinforced masonry
(URM) buildings, which are constantly threatened by earthquakes. This article reviews the challenges faced
by URM structures in Turkey due to seismicity and examines current retrofitting strategies and policies in
place to mitigate these risks. Throughout history, the intersection of the North Anatolian Fault (NAF) and
East Anatolian Fault (EAF) in Turkey has caused several devastating earthquakes. Unreinforced masonry
buildings, which constitute a significant portion of Turkey's built heritage, are particularly vulnerable to
seismic forces due to their mass and the brittleness of their construction materials. It is important to note
that the risk to human life and cultural heritage is significant. To mitigate this risk, it is crucial to implement
appropriate measures to protect these structures.

Turkey's architecture reflects its rich history, ranging from grand ancient temples to humble traditional
homes. However, this architectural heritage is under constant threat from the country's intense seismic
activity, particularly in urban centres like Istanbul where many such structures are located. Turkey is
situated at the intersection of major tectonic plate boundaries, resulting in frequent and sometimes
devastating earthquakes that pose significant risks to life, property, and cultural heritage. Unreinforced
masonry (URM) buildings are highly vulnerable to seismic activity and constitute a significant portion of
the country's built environment [1, 2].

Unreinforced masonry buildings are structures with load-bearing walls constructed from brick, stone, or
block masonry that are not reinforced with steel or any other materials. Although these buildings are
aesthetically pleasing and historically significant, they are often ill-equipped to withstand the lateral forces
induced by seismic events. Turkey has a history of URM buildings suffering extensive damage and collapse
during earthquakes, resulting in tragic losses of both human life and irreplaceable historical structures [3].
(Stratan et al., 2008).

The seismic threat to URM buildings is multifaceted, involving not only the inherent vulnerabilities of these
structures but also factors such as urbanization, legal frameworks, and historical preservation challenges.
For instance, Istanbul is a densely populated city that serves as an economic and cultural hub. However, it
is also an area that is highly prone to seismic events, which significantly increases the risk factor for its
many URM buildings [4].

Historical earthquakes have shown that URM structures are vulnerable. The 1999 Izmit earthquake caused
many URM buildings to collapse, resulting in significant casualties and loss of heritage. Studies, such as
Erdik et al. (2003) [5], have analyzed the performance of these buildings and emphasized the need for
effective seismic retrofit strategies.

In recent decades, the Turkish government and engineering community have taken steps to address seismic
risks through improved building codes and retrofitting programs. However, implementing these measures,
particularly in historical buildings, remains a complex challenge. Balancing the preservation of architectural
heritage with the necessity of seismic safety requires innovative approaches and ongoing research [6-7].

As seismic resilience methods and understanding continue to advance, the experiences and strategies
developed in Turkey offer valuable lessons for other seismically active regions. By studying the successes
and shortcomings in addressing the seismic vulnerability of URM buildings in Turkey, we can better
prepare for the future and safeguard both people and their heritage against the inevitable tremors of the
Earth [8].

Some studies have been performed on the seismic safety of structures; Karimzadeh et al. (2018) proposed
a framework for seismic damage prediction in which local building vulnerabilities are modeled based on a
set of simulated ground motions in the region of interest [9]. Usta and Bozdag (2019) proposed a simple
and fast procedure based on a simplified geometric approach for the immediate screening of masonry
buildings that are at risk [10]. Usta and Bozdag (2020) evaluated the structural safety of the Basdurak
mosque using FEM. [11]. Karimzadeh et al. (2020) derived analytical fragility curves of masonry structures
in Erzincan (Turkiye) using SDOF models [12]. Celik and Tanrverdi (2021) discussed repair and
strengthening methods for vaults, particularly damage to joints and upper parts of historic vaults [13]. Ural
and Celik (2021) analyzed the structural condition of the Tahtani (Stork) Mosque [14]. Hoveidae et al.
(2021) assessed the seismic damage of a historic masonry building, named Arg-Tabriz, using region-
specified simulated ground motion records [15]. Koc et al, (2023) conducted a parametric study based on
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Equivalent Single Degree of Freedom (ESDOF) models for simplified seismic analysis of unreinforced
masonry (URM) structures [16].

2. MATERIAL AND METHOD

For this study, a two-storey unreinforced brick masonry building, which is commonly used in rural areas,
was chosen. Four different material types were considered for the open frame material properties of the
masonry building: timber, aluminum, and PVC. Therefore, 4 different numerical models with different
materials were created and each model was analysed separately. The 3D finite element model of the brick
building was modelled using SAP2000 V23, as shown in Figure 1.

7,2/
nasm '&‘

Figure 1. The mathematical model of 2 storey URM building

The first model is the frameless model, the other models are aluminum, PVC and, timber . The two-storey
brick masonry houses were designed using SAP 2000 version 23. Each model has the same type of 250 mm
thick masonry wall and flexible roof membrane. A rectangular shell element was considered for the wall
model. The shell element can be modelled as homogeneous and layered shell. In our study, the layered shell
area element was considered to obtain the full shell behaviour. In the model, lateral loads are carried by
shear walls. Modelling of the masonry building without and with beams shown in Figure 2. The masonry
building was modelled as a shell and area, the material of the building was chosen as brick and the material
properties of the opening frame are given in Table 1.

Table 1. Material properties of the opening frame material (Xekalakis et al., 2023)

Density ~ Modulus of Poisson Shear

(kg/m3), Elasticity ratio Modulus

d_ (Mpa)E Y (Mpa), G
Aluminum 2710 69000 0.33 25940
PVC 480 9200 047 3129
Timber 2490 86000 0.22 35246
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A non-linear time history analysis is performed to evaluate the behavior of buildings under seismic loads.
For this purpose, 11 earthquake records selected from the PEER database are used. The TSC 2018, DD2
target response spectrum is used to obtain a realistic response and to select the ground motion records. The
seismic hazard is defined assuming seismic zone V (highest seismic level) with a peak ground acceleration
(PGA) of 0.4g for a typical building on medium ground (importance factor | = 1). The acceleration response
spectrum corresponding to 5% equivalent damping is used. The earthquakes are represented by the data
shown in Figure 3 and the characteristics of the selected ground motions are shown in Table 2. Spectra of
earthquakes are shown in Figure 2.

Table 2. Characteristics of the selected ground motions

Result  Record Sequence Scale - Vs30
D Number Factor  Earthquake Name ~ Year  Magnitude  pjechanism (m/sec)
19
1 RSN88 20.693 "San Fernando” 71 6.61 Reverse 389
"Imperial Valley- 19 . .
2 RSN 164 11.966 06" 79 6.53 strike slip 47153
i 19 Reverse
3 RSN 755 0.896 "Loma Prieta" 89 6.93 Oblique 561.43
19
4 RSN 1083 15.405 "Northridge-01" 94 6.69 Reverse 402.16
19
5 RSN 1614 19.592 "Duzce_ Turkey" 99 7.14 strike slip 481
19
6 RSN 1633 0.4421 "Manjil_ Iran" 90 7.37 strike slip 723.95
"Cape 19
19
8 RSN 3757 14.524 "Landers" 92 7.28 strike slip 367.84
"Chuetsu-oki_ 20
18 RSN 5270 14.698 Japan" 07 6.8 Reverse 375.22
20
24 RSN 5663 0.4247 "lwate_ Japan" 08 6.9 Reverse 479.37
30 RSN 6915 06924  "Darfield_ New 20 7 strike slip 422
Zealand" 10

e Target pSa(g)

o= == Arithmetic Mean pSa(g),

----- Arithmetic Mean+Sigma
pSa(g),

——— Arithmetic Mean-Sigma
pSag),

~———RSN-88

———RSN-164

RSN-755

RSN-1083

———RSN-1614

——RSN-1633

e RSN-3750

———RSN-3757

= RSN-5270

RSN-5663

~——— RSN-6915

25

T (Sec)

Figure 2. Spectrums of earthquakes
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2.1. Frame Materials and Their Mechanical Properties

Frame materials are pivotal in determining a building's performance in terms of strength, durability, thermal
insulation, and environmental impact. Among the myriad options available, PVC, timber, and aluminum
stand out due to their distinct mechanical properties and suitability for specific applications. This analysis
delves into the comparative aspects of these materials, providing insights into their structural and
environmental implications. The choice of frame materials for openings in unreinforced masonry structures
typically includes timber, aluminum, and PVC. Each material has different mechanical properties that affect
its performance during seismic events.

1. Timber: Timber frames offer flexibility and lightness, making them suitable for seismic regions.
Timber's ability to deform without catastrophic failure allows it to absorb seismic energy and
reduce the im t on masonry pac structures. However, timber can deteriorate over time due to
moisture and insect damage, requiring regular maintenance.

2. Aluminum: Aluminum frames provide high strength and ductility, making them effective in
resisting seismic forces. The superior tensile strength of aluminum allows the construction of
slender frames that can withstand significant deformation during earthquakes. In addition,
aluminum frames can be designed to dissipate seismic energy efficiently, minimising damage to
masonry walls.

3. PVC: PVC frames offer a good balance of strength and rigidity, making them durable under
normal loads and conditions. While not as strong as metals like aluminum, they provide sufficient
strength for window and door applications, supporting the structure and resisting everyday wear
and tear. PVC frames are low maintenance compared to timber or aluminum frames. They do not
require painting or sealing and can be cleaned easily with soap and water. PVC is resistant to
decay, termite damage, and weathering, which contributes to its long lifespan.

2.2. Impact on Unreinforced Masonry Structure Behavior:

The selection of frame materials for openings significantly influences the behavior of unreinforced masonry
structures under seismic loading. The mechanical properties of frame materials determine factors such as
stiffness, strength, and energy dissipation capacity, all of which affect the overall seismic performance.

1. Stiffness: Frame materials with higher stiffness, such as can effectively limit lateral deformations
in unreinforced masonry structures during earthquakes. This helps maintain the structural integrity
of the building and reduces the risk of partial or total collapse.

2. Strength: Materials with high strength, such as aluminum, enhance the load-bearing capacity of
unreinforced masonry walls, reducing the likelihood of structural damage during seismic events.
Timber, although less strong than aluminum, can still provide adequate support when properly
engineered.

3. Energy Dissipation: During seismic events, the ability of frame materials to dissipate energy is
crucial in reducing the impact on unreinforced masonry structures. Ductile materials like can
absorb seismic energy through plastic deformation, thereby reducing the forces transmitted to the
masonry walls and minimizing damage.

3. RESULT OF TIME HISTORY ANALYSIS

The largest displacements in the x and y directions as a result of time history analysis are shown in Figure
3 and Figure 4.
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X Direction
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EMRSN 3750 mRSN 3757 mRSN 5270 mRSN 5663 mRSN 6915

Figure 3. The largest displacements in the x direction

The "BARE" condition, which represents the frameless masonry building, shows different values of
displacement due to the earthquake. This condition serves as a basis for understanding the effect of frame
addition.PVC frames show variable displacement values, suggesting a moderate effect on the structural
behaviour during seismic events. Aluminium frames show a significant reduction in displacement in some
earthquakes (e.g. RSN 1083), indicating better performance in terms of energy dissipation or stiffness.
Timber, traditionally considered flexible and energy absorbing, offers mixed performance with some RSNs
(such as RSN 755) showing significant displacement.

Y Direction

200

BARE PVC ALUMINUM WOOD

BRSNE8 WRSN 164 EMRSN 755 EMRSN 1083 MRSN 1614 MRSN 1633
BRSN 3750 mRSN 3757 mRSN 5270 mRSN 5663 mRSN 6915

Figure 4. The largest displacements in the y direction

The 'BARE' category is believed to represent the structure's response without any framing support. It
experiences a wide range of displacement values depending on the earthquake event. This provides a
comparative baseline for assessing the effectiveness of different framing materials. PVC frames exhibit
significant variability in displacement values, indicating inconsistent performance under seismic loads
across different types of seismic events.

Aluminum frames seem to reduce displacement during certain earthquakes, such as RSN 3757. This
suggests a positive interaction between the properties of aluminum and seismic forces in the Y direction.

Timber frames also display a range of displacements during earthquakes, with some seismic events (such
as RSN 755) resulting in high displacement values. The natural flexibility of timber may contribute to
greater displacements under specific seismic forces, which can potentially absorb energy but also lead to
larger deflections that need to be controlled during the design process.
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The PVC-framed structure experienced a significantly larger displacement under the RSN88 earthquake
compared to other materials and RSN combinations. This suggests that PVC may be less reliable as a frame
material in the Y direction under certain seismic conditions.

The displacement in the Y direction highlights the importance of material selection in the seismic design
of unreinforced masonry structures. The data indicates that the choice of framing materials can have a
significant impact on seismic response. It is important to carefully consider these factors when selecting
framing materials. Aluminum and timber offer advantages in certain conditions, while PVVC frames exhibit
complex material behavior under seismic loading and result in extreme displacement. These insights are
important for structural engineers and conservationists working to improve the seismic resilience of
historical masonry buildings. It is particularly important to select framing materials that reduce risk while
preserving architectural integrity.

Table 3 displays the contribution percentage of the bare model and other models in terms of displacement
and framework application in the modeling.

Table 3. Contribution percentage of bare model and other models

Contribution %

0.50 1
RSN 755

PVC ALUMINUM TIMBER
Earthquakes X Direc. Y Direc. X Direc. Y Direc. X Direc. Y Direc.
RSN88 0.34 0.68 0.31 0.66 0.33 0.67
RSN 164 0.35 0.34 0.39 0.32 041 0.32
RSN 755 0.62 0.46 0.65 0.48 0.66 0.49
RSN 1083 0.22 0.57 0.27 0.63 0.28 0.64
RSN 1614 0.49 0.43 0.47 0.39 0.47 0.39
RSN 1633 0.50 0.52 0.50 0.56 0.52 0.57
RSN 3750 0.49 0.38 0.43 0.08 0.44 0.29
RSN 3757 0.52 0.55 0.45 0.56 0.45 0.56
RSN 5270 0.56 0.30 0.60 0.30 0.61 0.30
RSN 5663 0.58 0.40 0.65 0.46 0.66 0.48
RSN 6915 0.68 0.28 0.64 0.29 0.63 0.29
Contribution % X vs. Y Direction of Earthquakes with Names
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Figure 5. X% and Y Direction Contribution of the PVC model with the names of the earthquakes

Examination reveals similarities and differences in the distribution of contribution percentages in both
directions. The graph displays the contribution percentages of earthquakes in the X and Y directions, along
with the names of the relevant earthquakes. The analyzed dataset presents the contribution ratios of various
earthquakes in the X and Y directions. On average, the contribution percentage in the X direction is 48.69%,
while in the Y direction it is 44.55%. This suggests that contributions in the X direction are slightly higher
than those in the Y direction. The standard deviation values are 13.56% for the X direction and 12.39% for
the Y direction, indicating a similar spread around the average for both directions. The data point
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distribution indicates that most observed earthquakes have similar contribution percentages in both the X
and Y directions. [RSN 6915] has the highest contribution percentage in the X direction (68.50%), while
[RSN88] has the highest contribution percentage in the Y direction (67.99%). This suggests that certain
earthquakes can have more dominant effects in different directions.

Contribution % X vs. Y Direction of Earthquakes with Names
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Figure 6. X% and Y Direction Contribution of the Aluminum model with the names of the earthquakes

Upon examination of the graph, it is evident that the average contribution in the X direction is 48.69%,
while in the Y direction it is 44.55%, with a slightly higher average contribution in the X direction. The
standard deviation is 13.56% in the X direction and 12.39% in the Y direction, indicating a slightly wider
distribution around the mean for the X direction. The majority of earthquakes exhibit similar contribution
percentages in both the X and Y directions. The RSN 6915 earthquake exhibits a notably high contribution
in the X-direction, whereas RSN 88 has a high contribution in the Y-direction.
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Figure 7. X% and Y Direction Contribution of the Timber model with the names of the earthquakes

Upon examination of the graph, it is evident that the majority of earthquakes are clustered at the intersection
of these mean lines, resulting in a balanced seismic effect in both the X and Y directions for most events.
However, the RSN 6915 earthquake displays an unusually high contribution in the X direction,
approximately 65%, which is significantly above average. Similarly, the RSN 88 earthquake exhibits a
similar difference in the Y direction, with its contribution being around 65%. The standard deviation was
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calculated to be 13.56% in the X direction and 12.39% in the Y direction. This numerical measurement
confirms the visual observation that the spread of data points is slightly greater in the X direction, indicating
a marginally higher variability of earthquake impact in this orientation.

4. CONCLUSION

The research examines the impact of different framing materials on the seismic resilience of unreinforced
masonry (URM) structures. The study provides valuable insights for architectural conservation and
engineering practices in seismically active areas. The mechanical differences between timber, aluminum,
and PVC highlight the challenges of achieving seismic resilience. Timber's flexibility allows it to absorb
energy during seismic events, potentially reducing structural damage. However, ongoing maintenance is
necessary due to its vulnerability to environmental factors. On the other hand, aluminum frames have
superior tensile strength and ductility, allowing them to endure substantial deformation without failure.
This enables the design of slender yet robust frameworks. PVC frames, although not commonly used in
seismic applications, offer a unique combination of concrete's compressive strength and aluminum's tensile
strength, providing a multifaceted approach to seismic support.

The results of the time history analysis, which examined the response of URM structures to 11 different
earthquake scenarios, highlight the importance of material selection in seismic performance. The
contribution percentages vary across different seismic events, highlighting the complex relationship
between framing materials and earthquake forces. This variability emphasizes the need for tailored
approaches that consider local seismic patterns and specific architectural demands, rather than a universal
solution.

The evidence indicates that selecting appropriate framing material, considering local seismic conditions
and structural requirements, can greatly enhance the seismic performance of unreinforced masonry
structures. Therefore, it is crucial to continue researching and advancing material technologies to develop
innovative and resilient solutions that safeguard life, property, and cultural heritage.

In conclusion, the selection of framing materials for openings in unreinforced masonry structures is crucial
in determining their behaviour during seismic events. Timber, aluminum, and reinforced concrete offer
clear advantages in terms of stiffness, strength, and energy dissipation capacity. Engineers and designers
can improve the seismic performance of unreinforced masonry structures by selecting appropriate frame
materials based on the specific requirements and seismic conditions of the region.

Further research and advances in materials technology are necessary to develop innovative solutions for
improving the seismic performance of unreinforced masonry buildings. Understanding the influence of
framing materials on the behaviour of these structures can help stakeholders implement measures to
mitigate the effects of earthquakes and ensure the safety of occupants and communities.

In the Turkish context, seismic risk to unreinforced masonry buildings is high. Preserving the architectural
heritage while improving seismic safety is a challenging yet vital endeavour. This study contributes to a
broader understanding of the seismic resilience of masonry structures. It is imperative that stakeholders,
from engineers to policymakers, apply these findings to ensure the safety and preservation of Turkey's rich
architectural landscape.

The seismic risk to unreinforced masonry (URM) buildings in Turkey is a critical issue that demands
ongoing attention from engineers, policymakers, and conservationists. Retrofitting measures can
significantly reduce risks, but they must be balanced with the need to preserve Turkey's valuable
architectural heritage.
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Abstract

The adoption of social media influencers as a tactical marketing tool is steadily
increasing. The purpose of this paper is to examine their effectiveness in
reaching out to the beauty product market. The study aims to shed light on the
credibility and role of Social Media Influencers (SMIs) in inducing purchasing
behavior in this market, which is experiencing an upward trajectory. Further,
the study looks at whether there is any gender difference between males and
females associated with their purchasing decisions regarding beauty products
promoted by social media influencers. The same was investigated for younger
and older individuals. According to the literature review, using SMIs benefits
brands since it increases their recognition, is an affordable tactic, and
strengthens the brand's reputation. This may result in sustainable relationships
built on sales and marketing. Data from an online self-administered survey
yielding 142 usable observations was used to generate insights on the topic in
the Albanian context. Results of the ANOVA tests and t-tests show that although
Albanian consumers perceive influencers as credible (t=2.036, df=141,
p=0.044<0.05), they are not impacted in their purchasing decisions by
influencers (t=0.991, df=141, p=0.323>0.05). Furthermore, foreign influencers
were perceived as more credible in comparison to Albanian influencers
(F=4.224, df=141, p=0.042<0.05), while being considered to play a significant
role in the consumers’ purchase decision (F=4.029, df=141, p=0.047<0.05). To
conclude, no significant differences were identified between younger and older
individuals concerning their purchasing behavior. It is advised that Albanian
beauty companies use influencer marketing more effectively in their marketing
plans to draw in more customers and reap the rewards.
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1. INTRODUCTION

Despite the adverse economic conditions caused by the Covid-19 pandemic, research shows that influencer
marketing in general, and Social Media Influencers (SMIs) in particular, are continuing to develop strongly. In
recent years, the development of social media and the growth of online users have created an innovative type of
marketing that has disrupted the old marketing model. Influencer Marketing is becoming increasingly popular,
displacing traditional marketing tactics such as paid commercials, web advertisements, and e-mail marketing.
According to [10], [2], [5], Influencer Marketing is a type of social media marketing that uses endorsements and
product mentions from influencers— individuals who have a dedicated social following and are viewed as experts
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within their niche. Global investment in influencer marketing grew from $1.7 billion in 2016 to an estimated $24
billion at the end of 2024 [7].

According to [12], social media influencers are “online personalities who influence their followers across one
or more social media platforms”. They are categorized as people who have created online personalities by
sharing content that is created originally by them or people who have already been popular from their occupation
in an industry and from there have developed a fan base on a social medial platform [11]. Influencer marketing
has taken hold, since it is used by 86% of marketers, with 92% believing it to be an efficient approach for growing
business further [7]. This strategy is seen as successful and preferable, as more businesses are growing budgets
allocated to influencer marketing. According to the Influencer Marketing Benchmark Report, a little over two-
thirds (65.8%) acknowledge having a separate budget for content marketing. This number is increasing annually;
it was 63% in 2020, 61% in 2022, 59% in 2021, and 55% in the previous year further [7].

The rise of social media has positively disrupted many industries and has become a primary tool that brands and
businesses use to increase their brand awareness and reach potential and existing customers [8]. According to [14],
positive overall business performance is related to the usage of social media platforms by businesses. To gain a
better understanding of the specific usage of the main social media platforms in the beauty industry, their target
audience, and the way that each platform is used by different brands, a detailed description is given in the section
below.

One of the industries that relies the most on this type of marketing is the beauty industry, which includes, among
others, skincare, haircare and make-up products, perfumes, toiletries, etc. In 2021, the beauty industry was valued
at around USD 511 billion worldwide, and by 2025 it is expected to reach a market size of USD 716 billion [7]
[6]. The integration of social media and influencers in this industry has been unavoidable with beauty brands being
the early adopters of such strategies into their core business [6] [9]. Influencer marketing has now become an
important element of the beauty industry and it has shown that digital entrepreneurs have helped brands with their
advocacy to build more awareness and drive higher sales.

In recent years, there has been an emergence of Albanian influencers in the market of beauty products in Albania.
Nonetheless, further research is needed to determine the extent to which social media influencers influence
customers' purchasing decisions. This study has three objectives. First, examine the credibility of the social media
influencers that these consumers follow. Second, determine whether influencers who endorse beauty products have
an impact on consumers' purchasing decisions, and third, understand whether Albanian consumers are more
influenced by Albanian social media influencers or foreign ones.

2. MATERIALS AND METHODS

2.1. Data Collection

For the purpose of this study, primary data was collected following a convenience sampling approach due to the
unavailability of a database containing information about social media users in Albania. “Convenience sampling
is a method of collecting responses by taking samples that are conveniently located around a location or internet
service” [6]. The research approach employed is quantitative, and the research strategy implemented is survey
research. The survey instrument is composed of three sections:

. Section 1: Demographic profile
. Section 2: Usage of Social media platforms
. Section 3: Purchasing behavior & social media

The demographic set of questions is presented in the beginning, followed by the other sections that contain
questions regarding the usage of social media platforms. The third part of the survey aims to address the connection
between the participants of the survey with the beauty industry and their purchasing patterns regarding beauty
products. Lastly, the final part of the survey is dedicated to social media influencers and their impact on consumers’
purchasing behavior in the beauty industry. The first part contains close-ended questions such as age, gender, and
nationality. These questions are important to help this paper in analyzing the target group correctly. The second
part of the survey moves on to multiple open and close-ended questions regarding social media platforms, the main
reasons behind why the participants use social media platforms and whether they use such platforms to purchase
products or not. The last part of the survey links the purchasing behavior of the participants for beauty products
with their usage of social media platforms and through the questions presented, it aims to clarify whether such
platforms are used to purchase or at least impact the purchase of beauty products or not.

The survey was created using Google Forms online, sent to respondents by email and WhatsApp, and open to
response for three weeks. It was planned to conduct an online survey as it is cost-effective and allows for the
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gathering of a higher amount of data. The survey makes it simple to compare the responses of the respondents with
the existing research data on this topic [4]. The two main types of tests that will be conducted to analyze the data
from the survey are ANOVA and t-Test. According to [4], ANOVA test is a statistical technique that determines
whether three or more means are statistically different from one another. Furthermore, t-Test is a hypothesis test
procedure that uses t-distribution. Such statistical tests work well with small sample sizes.

To better grasp the topic and come to more accurate findings, the secondary data used to investigate it came from
several sources and attempted to make connections between recent publications and behavioral theories. Based on
the Literature Review gleaned, the following hypotheses are summarized in Table 1.

Table 1. Operationalization of the variables

Hypotheses Measurement Reference
H1: Influencer-endorsed Likert scale
cosmetic products are [1]
perceived as credible.
H1la: Influencer-endorsed Likert scale/ [1]
cosmetic products are Single-choice
perceived as more credible question
when showcased by foreign
influencers than Albanian
influencers.
H2: Social media beauty Likert scale [13]
influencers impact their
followers’ purchasing
decisions.
H2a: Foreign social media Likert scale/ [13]
beauty influencers have a Single-choice
greater impact on their question

followers’ purchasing
decisions than Albanian
social media beauty
influencers.

Source: Author’s own work

3. RESULTS AND DISCUSSION

3.1. Respondents’ Demographic profile

The number of respondents in the survey conducted is 142. The demographic characteristics of the sample are
summarized in Table 2. The most frequent gender was female with n=117, accounting for 82.4% of the total
respondents, then male (n=24,16.9 %) and (n =1, 0.7%) of respondents prefer not to say their gender. Further, the
participants’ age ranged from under 18 to 46+ years old. The most frequent group age was 26-34 years old (n=67,
47.2%), followed by the group age 19-25 years old with a percentage (n=42, 29.6%), under 18 years old (n=12,
8.5%) and 35-45 years old (n=14, 9.9%), 46+ years old group age had the lowest participation (n=7, 4.9%).
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Table 2. Demographic Characteristics

Variable Frequency Pert(:z)tage
Male 24 16.9
Gender Female 117 82.4
Prefer not to say 1 0.7
Under 18 12 8.45
19-25 42 29.58
Age
26-34 67 47.18
35-45 14 9.86
46+ 7 4.9

Table 3 shows the amounts spent on cosmetics in a month. The most frequent spending on cosmetics in a month
was €40 - €100 (n=60, 42.3%), followed by Less than €40 (n=45, 31.7%) and €100 - €200 (n=21, 14.8%). Only
7% of the respondents spent €200 - €300 in a month, 2.8% of respondents spent €300 - €400 in a month and just
2 responders (1.4%) spent more than €400 in a month on cosmetics.

Table 3. Amounts spent on cosmetic products monthly

Spend:)r:}gr ﬂozizmetlcs Frequency Pert(:;a/r;;:age

Less than €40 45 31.7

€40 - €100 60 42.3

€100 - €200 21 14.8
€200 - €300 10 7
€300 - €400 4 2.8
More than €400 2 14
Total 142 100

Additionally, Table 4 shows the number of social media influencers the responders in this study follow. The most
frequent response was less than 5 influencers (n=84, 59.2%), followed by the second most frequent response 5 to
10 influencers (n=31, 21.8%), more than 20 influencers (h=14, 9.9%), and 6.3% of respondents follow 10 to 20
influencers. Only two responders in this study do not follow any Influencer on social media (n=2, 2.8%).

Table 4. Number of influencers followed online

How many influencers do you follow? Frequency Percentage
(%)

Less than 5 84 59.2

5-10 31 21.8

10-20 9 6.3

More than 20 14 9.9

I don't follow any influencers on my social media 4 2.8

platforms

Total 142 100

3.2. Hypothesis Testing

3.2.1 H1: Influencer-endorsed cosmetic products are perceived as credible.

To test hypothesis Hla, a One-sample T-test was conducted. The hypothesized population mean is 3, corresponding
to our Test Value.
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Table 5: One-Sample T-test

Test Value =3
t df Sig. (2- Mean 95% Confidence
tailed) | Difference Interval of the
Difference
Lower Upper
How credible do you 2.036 141 0.044 0.211 0.01 0.42

find SMIs?

Since p=0.044 < 0.05, we reject the null hypothesis that the mean of the credibility scale is equal to 3 (test value)
and conclude that the mean is significantly different than 3, by accepting H1: Influencer-endorsed cosmetic
products are perceived as credible (t=2.036, p=0.044<0.05, df=141). Based on the results, it can be stated that
influencer-endorsed cosmetic products are perceived as credible by the respondents.

3.2.2 H1la: Influencer-endorsed cosmetic products are perceived as more credible when showcased by foreign
influencers than Albanian influencers.

An ANOVA analysis was conducted to test whether the participants’ perceived credibility level for beauty products
promoted by the SMIs differed depending on the nationality of the social media influencer (Albanian vs. foreign).
The results are shown in Table 6 below.

Table 6: Perceived credibility based on the nationality of the SMIs

Sum of Squares df Mean Square F Sig.
Between 6.316 1 6.316 4.224 0.042
Within 209.346 140 1.495
Total 215.662 141

The analysis revealed that there was a statistically significant difference in the mean scores between the two groups
(F (1, 140) = [4.224], p = 0.042). With a p-value 0.042 < 0.05, there is enough statistical evidence to reject the null
hypothesis and accept the alternative hypothesis Hla: Influencer-endorsed cosmetic products are perceived as
more credible when showcased by foreign influencers than Albanian influencers (F=4.224, df=1, p=0.042). As
such, the results indicate that Albanian consumers tend to perceive foreign influencers as more credible compared
to Albanian influencers.

3.2.3 H2: Social media beauty influencers impact their followers’ purchasing decisions.

To test hypothesis H2, a One-sample T-test was conducted. The hypothesized population mean is 3, corresponding
to our Test Value. Since p=0.323 > 0.05, we accept the null hypothesis that the mean of the ‘level of influence on
purchasing decision’ is equal to 3 (test value) and conclude that the mean is not significantly different than 3. A
such, the alternative hypothesis denoted as H2: Social media beauty influencers impact their followers’ purchasing
decisions, is rejected (t=2.036, p=0.323>0.05, df=141). Based on the results, it can be stated that social media
beauty influencers do not influence their followers’ purchasing decisions.

Table 7: One-Sample T-test

Test Value =3
t df Sig. (2- Mean 95% Confidence
tailed) Difference Interval of the

Difference
Lower Upper

European Journal of Sustainable Development Research



46 Kasapi

Level of influence on 0.991 141 0.323 0.106 0.01 0.32
the purchasing decision

3.2.4 H2a: Foreign social media beauty influencers have a greater impact on their followers’ purchasing decisions
than Albanian social media beauty influencers.

The ANOVA analysis reveals a statistically significant difference in purchase decisions based on whether the

influencer is local or foreign (F (1, 140) = [4.029], p = 0.047< 0.05). As such, the results indicate that Albanian
consumers are more influenced by foreign SMls, if compared to Albanian SMis.

Table 8: Purchase decision influence based on the nationality of the SMls

Sum of Squares df Mean Square F Sig.
Between 6.361 1 6.361 4.029 .047
Within 221.055 140 1.579
Total 227.415 141

3.2.5 H3: Women are more easily influenced by social media beauty influencers than other genders.

A one-way ANOVA revealed that there was no statistically significant difference in the mean scores of the two
groups (F (2, 139) = [2.700], p = 0.071), showing that women are not more easily influenced than men when it
comes to social media influencers influence on purchasing beauty products.

Table 9: One-way Anova: Females vs. Males

Sum of Squares df Mean Square F Sig.
Between 8.505 2 4.253 2.700 .071
Within 218.910 139 1.575
Total 227.415 141

3.2.6 H4: Young people are more easily influenced by social media beauty influencers than older people.

A one-way ANOVA revealed that there was no statistically significant difference in mean scores between younger
people and older ones (F (4, 137) = [1.405], p = 0.235).

Table 10: One-way Anova: Younger vs. Older Individuals

Sum of Squares df Mean Square F Sig.
Between 8.963 4 2.241 | 1.405 .235
Within 218.452 137 1.595
Total 227.415 141
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4. CONCLUSIONS

Influencer marketing has been growing in popularity as a marketing strategy, displacing traditional marketing
tactics such as paid commercials, web advertisements, and email marketing. Many studies show that businesses
have incorporated this marketing strategy into their core operations by using influencers' testimonials to increase
brand awareness, boost sales, and enhance consumer loyalty. Additionally, previous studies have shown that
influencer marketing has affected consumer behavior regarding their purchasing decisions, especially among
Generations Y and Z.

One of the industries that relies most on this type of marketing is the beauty industry, which includes, among
others, skincare, haircare, and makeup products, perfumes, toiletries, etc. In this industry, digital entrepreneurs
have helped brands with their advocacy to build more awareness and drive higher sales. This paper has studied
whether the beauty products that influencers endorse and advertise on social media are perceived as credible by
Albanian consumers.

Furthermore, the impact that social media influencers have on consumers’ purchasing decisions for beauty
products, specifically those endorsed by Albanian influencers versus foreign influencers, is evaluated. The data
used to answer the objectives of this paper was gathered from an online survey. From the conducted tests, it was
found that, as expected, influencer-endorsed cosmetic products are perceived as credible by the respondents.
However, the cosmetic products that are endorsed by foreign influencers were perceived as more credible
compared to those endorsed by Albanian influencers. Further, the study revealed that there are no statistically
significant differences between either male and female or younger and older individuals concerning the degree to
which they are influenced by social media influencers. Contrary to previous research, this study shows that the
respondents (all of Albanian nationality) remained neutral concerning making a purchasing decision based on the
recommendations of an influencer. Nevertheless, foreign social media beauty influencers have a greater impact on
their followers’ purchasing decisions than Albanian social media beauty influencers.
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