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Environmental noise is considered a significant environmental problem arising from various sources and
whose impact is increasing. Noise exposure not only reduces the quality of life and has negative effects on
public health, but also has multidimensional consequences for urban life, particularly on children’s learning
processes. Therefore, various regulations are being developed at the national and international levels to
control environmental noise and protect urban quiet areas. In this study, the Environmental Noise Control
Regulation (ENCR), which recently came into force in Tirkiye and replaced the previous regulation, was
examined, and the innovative approaches introduced by the regulation were analysed. Within the
framework of innovative practices, urban-specific noise management approaches, high sound level
regulations for outdoor events, systems for continuous noise monitoring, time restrictions on construction
site activities, protective measures against noise for historic buildings, and the preparation of strategic noise
maps for all provinces have been evaluated. The study also included a detailed analysis of internationally
recognized regulations on environmental noise management from the World Health Organization (WHO),
the European Union (EU), the European Environment Agency (EEA), and the Environmental Protection
Agency (EPA), followed by a comparative assessment with the national regulation. The study concluded
that the Environmental Noise Control Regulation (ENCR) is largely consistent with contemporary noise
management approaches. Moreover, it was observed that the effectiveness of the regulation depends on
implementation-related factors such as the technical capacity of local governments, institutional
coordination, and the integration of continuous monitoring data into planning processes. In this regard,
strengthening local action plans and increasing practices aimed at protecting quiet areas are important for
the sustainability of the regulation.

1 Introduction

Environmental noise is considered one of the most common and increasingly prevalent environmental problems of
modern urbanization processes. In particular, rapid population growth, unplanned urbanization, increased use of motor
vehicles, and intensified human activities are causing noise levels to rise continuously in urban areas. A significant portion
of the population in Europe is exposed to harmful transportation noise levels, with approximately 112 million people
(more than 20% of the population) in the EEA-32 region (excluding Tirkiye) exposed to noise levels exceeding the
threshold values of the Environmental Noise Directive (END 2002/49/EC). While noise effects are concentrated
particularly in urban areas, railway and airport noise, although affecting a more limited population, constitutes a
significant problem around transportation corridors and airports [1]. Noise is not only a source of physical discomfort but
also an environmental factor that has significant effects on the physiological and psychological health of individuals.
Indeed, the World Health Organization (WHO) identifies environmental noise as the second largest environmental risk
factor for human health after air pollution [2, 3].



Exposure to environmental noise is considered a significant environmental problem with multifaceted and systematic
consequences for human health, not limited to auditory effects alone. In the literature, the effects of noise are generally
examined under physical, physiological, psychological, and cognitive-performance dimensions. From a physiological
perspective, long-term noise exposure has been shown to have significant effects on the cardiovascular system. In
particular, individuals exposed to chronic noise show an increased risk of hypertension, ischemic heart disease, and stroke
[4-6]. These effects of noise are associated with its regulatory effect on stress hormones (cortisol, adrenaline) and
autonomic nervous system activation. Furthermore, scientific studies have shown that exposure to nighttime noise causes
sleep disruption, decreased sleep quality, and consequently negative effects on the immune system [7, 8]. From a
psychological perspective, environmental noise is strongly associated with conditions such as discomfort, stress, anxiety,
and depression. In particular, continuous and uncontrolled noise sources lead to chronic stress responses in individuals,
negatively affecting their mental well-being [9]. Increased levels of noise-related discomfort reduce individuals’ life
satisfaction and indirectly affect their social behavior. This shows that environmental noise is not only an individual health
problem but also a factor affecting societal well-being. The effects on cognitive performance and productivity are
particularly pronounced in educational and work environments. Noise disrupts attention processes, reduces working
memory capacity, and negatively impacts information processing. Studies on children have shown that noise, especially
from transportation, has significantly negative effects on reading comprehension skills, memory, and attention
performance [10, 11]. Various case studies support the finding that students exposed to high noise levels around schools
have lower academic achievement and disrupted learning processes. Similarly, it is stated that noise reduces work
performance, increases error rates, and negatively affects productivity in adults [12]. When all these findings are
considered together, it is understood that the effects of environmental noise on human health are multifaceted and not
limited only to short-term discomfort. Environmental noise directly and indirectly affects physical health, mental well-
being, and cognitive performance, reducing the quality of life for individuals and creating significant costs on a societal
scale. Therefore, environmental noise should be addressed not merely as a technical control problem, but as a holistic
policy area situated at the intersection of public health, education, and urban planning disciplines.

When urbanization dynamics are examined, it is seen that the main sources of environmental noise are transportation
(road, rail, air), industrial activities, construction processes and recreational activities. Road traffic, in particular, stands
out as the most dominant component of urban noise [1]. However, discontinuous but high-intensity noise sources such as
outdoor events, entertainment venues and construction activities also have significant effects on the urban acoustic
environment. This situation reveals that environmental noise is not only a continuous phenomenon but also a complex
phenomenon exhibiting temporal and spatial variability. In response to the increasing noise problem, various policies and
regulations have been developed at national and international levels. The Environmental Noise Directive (END,
2002/49/EC), enacted by the European Union, provides an important framework in this field by mandating the preparation
of strategic noise maps and the development of action plans [13]. Similarly, the environmental noise guidelines published
by the World Health Organization, WHO, guide policy development processes with their exposure limit values and health-
based approach [2]. The European Environment Agency (EEA) monitors and evaluates noise exposure across Europe
with regular reports [1].

In Turkiye, environmental noise management has been carried out for many years within the framework of the
Environmental Noise Assessment and Management Regulation (2010-2022) as part of the European Union harmonization
process. This regulation mainly focused on noise mapping and the preparation of action plans. However, increasing
urbanization, diversifying noise sources, and control and coordination problems encountered in practice have created a
need for more comprehensive and application-oriented regulation. In this context, the Environmental Noise Control
Regulation (ENCR), which came into force, adopts a holistic approach that focuses not only on assessment processes but
also on the control, monitoring, and local-scale management of noise at its source [14]. The regulation defines different
control mechanisms for noise from transportation, industry, construction sites, and recreation, while introducing permit
processes and limit values for outdoor events and activities that generate high noise levels. One of the prominent aspects
of ENCR is that it adopts an urban-specific understanding of noise management, assigning active responsibility to local
governments and supporting data-based decision-making processes with continuous noise monitoring systems.
Furthermore, practical regulations such as time constraints for construction site activities and special noise protection
measures for sensitive areas and historical structures are noteworthy. The regulation mandates the preparation of strategic
noise maps for all residential areas and the development of action plans based on these maps, thereby strengthening the
integration of noise management with spatial planning processes. In this respect, ENCR presents a contemporary
framework that combines preventive, monitoring, and intervention mechanisms; however, its effectiveness largely
depends on the technical capacity of local governments, institutional coordination, and the integration of monitoring data
into planning processes.

This study aims to examine the innovative approaches introduced by the Environmental Noise Control Regulation, ENCR,
enacted in Tirkiye and to evaluate these regulations comparatively with international practises and guidelines. A
secondary objective is to contribute to the applicability, auditability, monitoring, and reportability of the new regulation’s



mechanisms. In this context, the regulation’s compatibility with contemporary noise management understanding, its
application potential, and the opportunities and limitations it presents for local governments are discussed. Furthermore,
issues such as the protection of quiet areas, the development of continuous monitoring systems, and the strengthening of
local action plans are discussed in line with sustainable urban environment goals and smart city objectives.

2  Materials and method

This study was conducted using a qualitative research approach to evaluate the scope, innovations, and implementation
framework of the Environmental Noise Control Regulation (ENCR) that came into force in Turkiye, and document
analysis was adopted as the primary method. The research materials consist of the ENCR and its annexes, the previous
regulation, the Environmental Noise Assessment and Management Regulation, the European Union Environmental Noise
Directive (2002/49/EC), the World Health Organization’s guidelines on environmental noise, and reports from the
European Environment Agency and the United States Environmental Protection Agency. In addition, current scientific
literature and papers focusing on the health effects of environmental noise, noise management approaches, and its
relationship with urban planning were included in the scope of the study by searching various databases.

Methodologically, the research is based on a three-stage analysis process. In the first stage, a comprehensive literature
review was conducted, and relevant regulation was examined in detail. In the second stage, the articles of the ENCR were
examined using content analysis; the scope of the regulation, its approach to noise sources, monitoring and control
mechanisms, strategic noise maps, and action plans were thematically classified. These regulations were compared with
the European Union Environmental Noise Directive (END), World Health Organization (WHOQ) guidelines, European
Environment Agency (EEA) reports, and United States Environmental Protection Agency (EPA) guidelines to evaluate
the regulation’s level of compliance with international standards. In the final stage, the findings were analyzed and
evaluated from a critical approach in terms of technical competence, applicability, institutional capacity requirements,
and integration with spatial planning (Figure 1). In this context, the strengths and limitations of the regulation were
revealed, and potential problems and areas for improvement regarding the implementation process were discussed. This
approach allows for the evaluation of environmental noise management not only at the regulative level but also in terms
of implementation and planning dimensions.
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Figure 1: Research methodology and process

3 Analysis of environmental regulation

3.1 Environmental Noise Protection Regulation (ENCR) content analysis

In Turkiye, environmental noise management has been shaped by regulation developed in line with the European Union
harmonization process, and the most current and comprehensive regulation of this process is the Environmental Noise
Control Regulation (ENCR). Unlike previous regulations, ENCR offers a holistic management model that focuses on
controlling noise at its source, continuous monitoring, and integrating it into planning processes, rather than solely



focusing on the measurement and evaluation of noise. In this context, the regulation systematically addresses
environmental noise under different categories such as transportation, industry, construction site activities, and
entertainment-related noise, and defines specific control mechanisms for each type of source.

One of the most significant innovations of the regulation is the mandatory creation of strategic noise maps and action
plans. This includes the preparation of maps showing the spatial distribution of noise levels in all residential areas, their
periodic updating, and the development of short, medium, and long-term action plans based on this data. This approach
transforms noise management from a purely reactive control mechanism into a proactive and data-driven process, and a
predictive planning tool. Furthermore, the integration of noise management with urban planning disciplines is
strengthened by encouraging the use of geographic information systems and acoustic modeling techniques. Another
important component of ENCR is the adoption of a urban-specific approach to noise management. The regulation assigns
local governments the responsibility of identifying, prioritizing, and developing solution strategies appropriate to local
conditions for noise sources within their boundaries. In this context, detailed regulations have been introduced,
particularly for noise from transportation, outdoor events, entertainment venues, and construction sites; permit processes,
time constraints, and limit values have been clearly defined. Specifically, the designated time intervals for construction
site activities and high-noise events aim to control the temporal effects of noise and offer an approach that prioritizes user
comfort. Another prominent innovation in the regulation is the provisions for the establishment of continuous noise
monitoring systems. Through these systems, the goal is to monitor noise levels in real-time, collect data in databases, and
activate rapid intervention mechanisms when necessary. In this respect, ENCR moves away from the traditional periodic
measurement approach and adopts a data-driven and dynamic noise management understanding. In addition, the technical
requirements in the regulation mandate the preparation of acoustic reports, noise propagation modeling, frequency
analyses, and the use of measurement methods compliant with international standards. This demonstrates that noise
management is based on a scientific and engineering technic. Another aspect of ENCR that is consistent with
contemporary approaches is the regulations for the protection of quiet areas. The regulation aims not only to reduce noise
but also to protect areas with low noise levels. In this context, the identification of quiet areas, the monitoring of noise
levels in these areas, and the implementation of necessary protective measures are defined as one of the fundamental
components of action plans. In addition, stricter limit values and special protection measures have been stipulated for
sensitive areas such as schools, hospitals, and historical buildings, taking into account the effects of noise on different
user groups.

The numerical limit values and maximum sound level criteria included in the regulation provide a technical
standardization in noise control. However, it goes beyond simply setting limit values; it also proposes holistic control
strategies such as land-use planning, traffic regulations, noise barriers, and the promotion of low-noise technologies. This
approach demonstrates that environmental noise management is not solely comprised of measurement and monitoring
processes, but is also directly related to planning and design processes.

In conclusion, the Environmental Noise Control Regulation (ENCR) provides a comprehensive technical and managerial
framework that aligns environmental noise management in Turkiye with contemporary international approaches.
Considering all these innovative and technology-oriented approaches, it is foreseen that steps will be taken towards
creating smart cities in environmental noise control, and detailed implementation plans will be prepared for this purpose.
The regulation stands out with its innovative components such as data-based monitoring systems, local government-
focused applications, protection of quiet areas, and integration with planning processes. It is accepted that noise is not
only considered as an environmental pollution but also as a fundamental data layer determining the livability index of
cities. However, the effectiveness of this comprehensive structure largely depends on the technical capacity of local
governments, the level of institutional coordination, and the continuity of implementation processes. Therefore, the
success of the regulation is evaluated not only by the regulations it contains but also by its implementation performance
and the effectiveness of its monitoring mechanisms.

3.2 Comparison and evaluation with international practices

Environmental noise management has developed internationally in recent years in line with health-based, data-driven,
and planning-integrated approaches. In this context, frameworks developed by the World Health Organization (WHO),
the European Union (EU), the European Environment Agency (EEA), and the United States Environmental Protection
Agency (EPA) offer different but complementary approaches to the assessment and management of environmental noise.
WHO?’s Environmental Noise Guidelines for the European Region (2018) addresses noise exposure directly through its
health effects, proposing threshold values based on Lgen and Lnign: indicators, and focusing particularly on cardiovascular
diseases, sleep disorders, and cognitive effects [2]. The European Union’s Environmental Noise Directive (2002/49/EC),
on the other hand, structures noise management more through strategic mapping and action plans, aiming to create a
standard assessment and reporting system in member states [13]. The European Environment Agency (EEA) stands out



with its data collection, analysis, and reporting activities supporting this process [1], while the EPA’s approach is more
of a guideline, offering limit values and policy recommendations regarding noise control. Although the Noise Control
Act of 1972 remains officially in effect for the United States, its practical impact has significantly decreased since the end
of federal noise control programs in the 1980s, with responsibilities largely delegated to local governments and sector-
specific authorities [15, 16]. In Tlrkiye, the previously in force Environmental Noise Assessment and Management
Regulation (2010-2022) was largely compliant with the European Union’s Environmental Noise Directive (2002/49/EC).
The updated regulation, the Environmental Noise Control Regulation (ENCR), has introduced innovations to
environmental noise regulation by detailing various requirements [14].

The Environmental Noise Control Regulation (ENCR) enacted in Tirkiye, when compared to international practises,
generally exhibits a high degree of compliance with the EU Directive and partially parallels the WHO approach. Issues
such as the preparation of strategic noise maps, the development of action plans, and the protection of quiet areas directly
coincide with the European Union approach. However, the ENCR’s obligation to map and monitor all settlements presents
a broader and more ambitious framework compared to EU practices. Furthermore, the mandatory nature of continuous
noise monitoring systems, activity-based time constraints, and frequency-based technical assessments make the regulation
more interventionist and operational in terms of implementation. However, comparative analysis reveals some significant
gaps within the ENCR. Chief among these is the insufficient integration of a health-based approach into the regulation.
While WHO guidelines directly link limit values for noise exposure to epidemiological and clinical data, the ENCR
defines limit values primarily through technical and environmental criteria. This situation limits the direct reflection of
long-term health impacts in policy development processes [5, 7]. Therefore, the integration of health-based threshold
values and risk assessment approaches into national regulation stands out as a significant area for development.
Furthermore, the creation of guidance documents parallel to the regulation is necessary for its implementation and
sustainability. In particular, it is crucial for administrative organizations to work together to examine and improve the
effects of environmental noise on physical and mental health.

Another area for improvement highlighted within the scope of ENCR is the limited implementation tools for defining and
protecting quiet areas. While the regulation includes this concept, it does not provide detailed guidance on how quiet areas
should be determined, what criteria should be used for their protection, and how they should be integrated into planning
processes. In this regard, the integration of the soundscape approach, which is gaining importance in the literature, could
contribute to a stronger alignment of the regulation with the contemporary noise management paradigm [17, 18].
Furthermore, despite the adoption of a data-driven management approach, potential uncertainties exist regarding data
standardization, quality assurance, and long-term data management. Compared to the standardized data collection and
analysis systems implemented by the EEA across Europe, the need for institutionalization of this infrastructure in Turkiye
stands out. Similarly, the limited inclusion of public participation and stakeholder involvement processes in the regulation
can be considered another shortcoming in terms of contemporary governance approaches.

A significant gap anticipated in the implementation of the new regulation is the mismatch between local administrative
capacity and the scope of the regulation. ENCR’s requirement for strategic mapping, action plans, and continuous
monitoring systems across all provinces necessitates a high level of technical infrastructure, expertise, and financial
resources. Considering that these processes in European countries are generally concentrated in large metropolitan areas,
the need to develop a more phased and prioritized implementation model in Tirkiye becomes evident. Furthermore, how
the massive data flow provided by smart city technologies will be integrated into local governments’ decision-making
mechanisms is a central point of discussion. The concept of acoustic governance comes into play here. The planning of
an acoustic governance framework, the processing and control of dynamic data, the implementation of various
enforcement measures, and the training of technical teams to enforce regulations provide a fundamental mechanism in
this context. In cases where acoustic governance is not properly structured, significant shortcomings in implementation
performance may occur despite the theoretical strength of the regulations.



Tabe 1: A comparison of international noise management practices and the national regulation (ENCR)

. EU (END WHO (2018 EEA EPA (USA
Critera ENCR-TR 2002/49/EC) Guidelines) (2025 Reports) Guidelines)
Preventive, . A
Approach Type monitoring, Asslessment, Health-base?] risk Monitoring, Guideline-based
intervention planning approac assessment
Primary Noise control m'\::sﬂl:g r?(r)]i(ie Minimizing Analyzing Limiting
Objective and reduction ging health risks noise exposure noise impacts
exposure
Noise Indicators Lden, Leq Lden, Lnight Lday, Lnight Lden, Lnight Leqy Ldn
Threshold Value Fixed, Leftto Health-based Analytical, S
L recommended T Guideline limits
Approach activity-based member states values no limits
Strategic Noise Mandato_ry for Mandatory for Indirectly Basic analysis tool Not applicable
Maps all provinces large settlements recommended
. Policy Depends on .
Action Plans Mandatory Mandatory recommendation analysis results Not applicable
Technical . . -
Modeling / GIS Mandatory Mandatory Indirect Widely used Limited
Health-Based Indirect-Limited Limited Very strong Moderate Moderate
Approach
Data . . Data Europe- .
Management Central database Reporting required recommendation wide data analysis Limited
Implementation . High - . -
Requirements High (for member states) Low (guideline) None (analytical) Low (guideline)

The Environmental Noise Control Regulation (ENCR) provides a technically robust and comprehensive regulatory
framework that is largely consistent with international practises. However, strengthening the health-based approach,
enhancing local administrative capacity, standardizing data management systems, and concretizing policies for quiet
zones emerge as key areas for improvement that will enhance the regulation’s effectiveness. In this context, it is of great
importance that future studies and policy development processes be supported by empirical analyses evaluating the
regulatory framework’s implementation performance.

4  Conclusion

In this study, the Environmental Noise Control Regulation (ENCR), which has entered into force in Tirkiye, was
evaluated in comparison with the approaches of international noise management practises, including the World Health
Organization (WHO), the European Union (EU), the European Environment Agency (EEA), and the United States
Environmental Protection Agency (EPA). The findings indicate that ENCR is highly compatible with the European
Union’s Environmental Noise Directive; it adopts a contemporary approach to noise management in terms of key
components such as strategic noise maps, action plans, and the protection of quiet areas. However, when compared to the
WHO’s health-based approach, the direct integration of health-based limit values into national regulation is limited;
whereas, compared to the EEA and EPA frameworks, ENCR offers a more binding and implementation-oriented
structure. This situation reveals that the regulation in Turkiye provides a strong technical and administrative framework,
yet it contains aspects open to improvement regarding health-based policy development and data management standards.

In line with the gaps identified in this study, several key recommendations emerge for enhancing the effectiveness of
ENCR. First, integrating WHO-based threshold values-which directly account for the effects of noise exposure on human
health-into regulation will strengthen policy-making processes. Additionally, it is recommended that mandatory strategic
mapping and continuous monitoring systems for all provinces be implemented through a phased and prioritized approach,
taking into account the technical and financial capacities of local governments (acoustic governance). Supporting
regulations for the protection of quiet areas with more concrete planning tools will enhance the sustainability of these
areas. Furthermore, the development of data management and standardization processes, the strengthening of inter-agency
coordination, and the enhancement of public participation are considered critical factors that will directly influence the
success of the regulation’s implementation.



From a future research perspective, the findings of this study reveal that environmental noise management should be
evaluated not only at the regulative level but also through its implementation performance. Accordingly, analyzing the
impact of strategic noise maps on urban planning decisions, examining the data quality and sustainability of continuous
monitoring systems, and empirically evaluating the effectiveness of local action plans are important research areas.
Furthermore, integrating the outdoor soundscape approach into planning processes could offer a new paradigm in noise
management. Such studies will contribute to a more holistic, sustainable, and human-centered approach to environmental
noise management in Turkiye.
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