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Reintroduction of health impact assessment in Bulgarian city planning - why and how?
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Abstract

Bulgaria has established practices in Strategic Environmental Assessment (SEA) and Environmental Impact Assessment (EIA), yet
the integration of applied. Health Impact Assessment (HIA) research findings in the practice of urban planning, governance, and
development is limited or absent. This study highlights the pressing need for reintroduction of HIA in the Bulgarian spatial planning
system and proposes how that can be accomplished without excessive regulatory burden to city authorities, planning and design
experts, (re)Jdevelopers, and citizens. Drawing on local Bulgarian and international research experience with HIA-based urban planning,
the present study conducts a comparative analysis of HIA regulations, provides an overview of health related SEA content, recent
exposure studies for the 5 biggest cities in Bulgaria, and ultimately attempts to conceptually reframe HIA in the urban development
practice.
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Introduction

Urban environments shape human health through a range of direct and indirect pathways involving exposure
to stressors, behavior modification, and salutogenic influences building resilience (Mueller et al., 2021). Compact
and densely populated cities often amplify exposure to air pollutants, noise, artificial light at night, heat islands
in summer seasons, and result in limited availability or inaccessible green space, exacerbating both physical
and mental health disorders (Dyer et al, 2024). The means of production and consumption, shaped by political-
economic systems of governance and spatial development configurations, influence air quality, the acoustics
environment, energy dynamics, viewsheds, food availability, mobility modes, and physical activity among
other characteristics of the living environment affecting health and quality of life (Barton & Grant, 2006; EEA,
2010; Krefis et al., 2018; Mouratidis, 2021). Historical waves of deindustrialization have left a legacy of unequal
spatial development, often concentrating health risks in socioeconomically disadvantaged areas (Hajat, Hsia &
0'Neil, 2015). Mixed use services oriented redevelopment and reindustrialization offer various opportunities for
urban regeneration while technological and organisational advancements such as the smart city and circular
economy concepts may optimize and prevent excessive energy and resource use. Nevertheless, all of these good
intentions in cities' development may provoke new pressures and add specific adverse cumulative effects due
to unbalanced patterns of spatial development relations and rebound effects (Parrique et al,, 2019; Castro et al.,
2022). The structural health-determining patterns and the future opportunities call for integrated public health-
oriented urban design strategies that not only mitigate risks but also foster equity and resilience in the endless
guest for sustainable cities.

Urbanizationin Bulgariais shaped by a post-socialist legacy, characterized by uneven development, deteriorating
infrastructure, and persistent environmental issues. Many urban areas still bear the imprint of industrial
pollution (e.g. Varnagglomeration, Burgas, Pernik) or newly emerging consumption externalities, especially in
cities like Sofia and Plovdiv, where PM10 and PM2.5 levels regularly exceed the World Health Organization air quality
guideline limits standards (European Environment Agency, 2023), while NO2 levels are often not in the spotlight
that stay hidden from the official monitoring systems although there is confident evidence thatitis animportant
issue (Popov & Hlebarov, 2021). This contributes to non-communicable disease respiratory and cardiovascular
morbidity and mortality, disproportionately affecting mostly children and the elderly (Health Effects Institute,
2024). Despite its membership in the European Union and its current application for OECD accession, Bulgaria has
recorded the highest mortality rate in the EU, with a crude death rate of 15.7-22.9 deaths per 1,000 inhabitants
between 2019-2023 compared to the EU average of 10.4-11.9 (Eurostat, 2025). This reflects the combined impact
of demographic shrinkage, population aging, chronic disease prevalence, underfunded health systems, and
socioeconomic stress.

Health Impact Assessment (HIA) has emerged as a key tool for making health a visible and accountable component
ofurbanplanningandthe parallelex-anteand ex-postevaluationinstruments (Mueller etal,, 2021,2023). The WHQ's
Healthy Cities movement provides a flagship guidance on the overall policy and tools, promoting governance
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models that embed health into municipal decision-making via a series of indicators, such as health,
health services, environment and socio-economic conditions oriented ones (Webster & Sanderson, 2012).
HIA complements other legislatively established evaluation tools such as Strategic Environmental Assessment
(SEA) and Environmental Impact Assessment (EIA), offering more detailed insight into local health status and
projected outcomes. While SEA and EIA focus generally on environmental and ecological impacts, HIA places
explicit emphasis on population health, wellbeing, and social equity and thus is helpful in bridging societal and
environmental aspects with people in the focus. Incorporating high quality HIA into these broader environmental
assessment frameworks at the strategic planning and the project level ensures that health benefits are not
seen as a byproduct but a central consideration in the different scales of urban development policy and decision
making.

Integrating HIA helps identify co-benefits and trade-offs early on in planning processes and drive and orient,
inform or strongly support planning and decision-making approaches, alternatives and choices. The gradually
improving local evidence and global understanding of health - urban environment relations make HIAs more
relevant and with higher resolution thus increasingly helpful for the targeted design of urban level solutions.
The present study addresses two main points:

1) The pressing need for reintroduction of more advanced and robust HIA in the Bulgarian spatial planning
system.
2) The feasible implementation of HIA without an excessive regulatory burden to city authorities, planning

and design experts, (re)Jdevelopers and citizens.

Materials and methods

Drawing on experience from one pilot (UBSP, 2025) and three research projects (CES, 2025; SU, 2025, MUP, 2025) as
well as other related actual studies carried out by the authors, conducted in major Bulgarian cities, this paper
proposes a framework for reintroducing and improving the quality of evidence-based HIA in the country. The
study offers insights by drawing on three qualitative analysis approaches:

1. A comparative analysis of international regulations and the current state of HIA practices at the urban
level in Bulgaria as well as stakeholder analysis and survey;
2. An overview of urban environment - public health interactions and exposure patterns across Bulgaria‘s

five largest cities, with a particular focus on Sofia, highlighting some of the key urban exposures such as air,
noise, and light pollution, alongside the characteristics of green spaces and their accessibility;,

3. A conceptual reframing of approaches to address urban environmental pressures and develop balanced
strategies for creating healthier urban environments in Bulgaria in the near future.

We first review existing international standards, EU regulations, and nationally adopted legislation regarding
monitoring, screening, mapping, programming, and action planning in the urban environmental domain. The
comparative analysis of international regulations and the current state of HIA practices at the urban level in
Bulgaria covers WHO and selected national recommendations and their application, the EU acquis transpositionin
relations to SEA and EIA. Next a brief overview of the variety of procedural and content oriented norms in selected
countries and the differences in capacity, that is scientific, professional, and political will for evidence-based
decision making is presented as well as an overview of Bulgarian regulations and analyses of the SEA-related
content of the general spatial development plans of the cities of Sofia, Plovdiv, Varna, Burgas and Ruse. As part of
one of the studies on joint effects on urban health, a purposive sample of stakeholders using the Delphi method
is compiled and surveyed. The initial iterative discussion process went through several stages of defining
specific aspects of social or natural phenomena in the urban environment - health nexus, identifying individuals,
groups or organizations affected and/or that may have an impact on the urban planning and management
decisions and thus prioritizing participants to be invited. The output of the stakeholder analysis is represented
as initial findings.

We then present an overview of the urban environment - public health relationship and discuss exposure
patterns in Bulgaria's capital and other large cities. In particular, we draw on the projects mentioned above and
represented in more depth later in the text with short ‘nicknames’ as follows:
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1) Urban Standard or originally “Set an Urban Standard - Creation of a Standard for Evaluation and
Monitoring of the Quality of the Urban Environment” (UBSP, 2025);

2) URBINAT or originally "URBINAT - Healthy corridors as drivers of social housing neighbourhoods for the
co-creation of social, environmental and marketable NBS" (CES, 2025);

3) Methodology for air and health assessment or originally “Development of a methodology for air quality
and human health risk assessment in urban areas”,

4) Joint effects or originally “Joint effects of exposures to natural and built environments - informing

healthy and sustainable urban development”.

More information about the sets of methods and results are described and compared in 3.2. Additional references
are included in terms of important screening studies in this knowledge base review - outlooks and compilations
of the Health Effects Institute (2022, 2023), the EXPANSE, UBD Policy Horizon 2020 projects. The latter combines
resources with the Methodology for air and health assessment and the Joint effects projects in order to bring the
research experiences with Sofia to a higher level (Khomenko, 2025).

The exposures of interest here include air pollution, traffic noise, artificial light at night, greenery and urban
health islands. Particular focus is on Sofia, the capital city of Bulgaria.

The conceptual reframing of HIA in Bulgarian urban planning practice is made on the basis of definitions and
principles stemming from the outlined gaps and the compact review of the international regulations, national
practice and stakeholders’ survey, as well as the accumulated research evidence.

Results

3.1. A comparative analysis of regulations of health impact assessment practices at the urban level in the EU
The comparative analysis of regulations regarding HIA is represented by an unfolding matrix of procedural
and substantive issues. The comparison includes neighboring countries of Bulgaria (Romania and Greece),
countries of similar population size (Denmark, Ireland, Austria), and other influential or role model ones in the
urban development domain (The Netherlands, Germany, France, Spain, Italy, Poland). As in most cases in Europe,
HIAs are part of the SEA and EIA content, so an overview of the legislative framing of both is shown in Table 1.

Table 1 Types of national legislation transposing the SEA Directive in selected EU countries (based on EC, 2025)

Type of SEA legislation Integrated legislation
legislation
Country Environmental EIA legislation Sectoral
code/ legislation
protection act
Austria tl({federallevel
and in some
provinces)
Bulgaria = {by-Taw] g = (by-Taw]
Denmark 1 (SEA and EIA
together)
France g
Germany 1 g g
Greece g
Ireland g
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@) Netherlands
<
& Poland [ [ 2]
Romania g
Spain (SEA and EIA
together)

The Environmental Protection Act (EPA) in Bulgaria regulates the obligation to carry out a strategic environmental
assessment or as it is called “ecological assessment” of policies, plans and programs, and an environmental
impact assessment (EIA) of investment design projects in order to prevent, reduce or compensate for harmful
effects of planned activities on nature and human health. The SEA related ordinance (CMRB, 2020) further defines
the procedures and criteria for carrying out EAs.

The main focus is on the systematic assessment of likely significant impacts, including the ones on human health.

Table 2 Comparative analysis of regulations of health impact assessment at the urban level in selected countries
(EU, 2001; EC, 2019a,b; 2025)

Country and Key regulatory acts Themes - . ’
responsible regulative and complimentary factorsand gﬂ“ﬁ;ﬁ;?ﬁiigggﬁi ons E(:Igi:dplznﬂil?e%n ents
bodies documents indicators q
European Union
Directives 2001/42/EC Biodiversity, population, Screening, Scoping,
. . human health, fauna, Reporting, Consulting, Health impacts
European Parliament fZSUElAl) /gg/cél?lrectlve flora, soil, water, Decision making, considered as part
Cour?of Justice of the air, climatic factors, Monitoring of the assessment
European Union European (amended by m?:e”?lﬁss.fts‘ of s!gnlflcantt li t
Environmental Agency 2014/52/EU) cutural nerttage, environmenta impacts
landscape and the of plans and programs
. interrelationship Para1,Annexe I (f) and via SEA and EIA
gzéﬁtﬁgﬂ as guidance between the factors I1(2)
Bulgaria
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Urban planning not
explicitly addressed, )
overall implications
for spatial planning. A4
The state of health (@)
affected by the state <[
of environmental o
Screening, Scoping, components, or via
Environmental Reporting (assessment them by the factors, '_
Protection Act (EPA), of the alternatives actions and measures
2002 Components: through comparison of (Art. 19, EPA);
atmospheric planning options with),

(SEA)

and later amendments;

air, atmosphere,
waters, soil, subsoil,
landscape, natural

Consulting (a prolonged
Aarhus convention case
for Bulgaria regarding

The report must assess
impacts on health among
the other aspects (Art. 86,

and Water Executive Ordinance on the . ! - . both the information and para. 3,
. i sites, mineral diversity, A o
Enwronmemal conditions and ) biological diversity Y environmental justice
Executive Agency procedure for carrying and its slements: aspects (UNECE, 2025)), pt. 6, EPA)

Regional Inspectorate
of Environment and
Water Regional Health
Inspectorate

out an environmental
assessment of plans
and programmes, 2004
and later amendments;

(EIA) Ordinance on
the conditions and

out environmental
impact assessment,
2006

procedures for carrying

Factors: natural

and anthropogenic
substancesand
processes; waste; risky
energy sources - noise,
vibrations, radiation,
GMO (Art.4, EPA)

Decision making
(elaboration of reasoning

and criteria for selection
of the best alternative),
Monitoring (setting of
indicators for post-
approval monitoring
and control of the
implementation)

Considerations of the
objectives, territorial
scope, level of detail
related to investments,
location, characteristics,
scale, and impacts

of plans in general

and general spatial
development or detailed
urban design plans in
particular (Art.

81, para.3and
Art. 85, para. 164, EPA; Art.

8a, para. 2 SEA Ordinance)

Other EU countries (Romania, Greece, Italy, Spain, France, Netherlands, Germany, Austria, Danmark, Ireland)

Various, e.g. ministries
(Greece), inspectorate
(France), commission

Single (e.g. Greece,
Romania) to many
acts, based on
sectoral distribution
of issues and/or
hierarchy of acts (e.g.

Most notably air
quality and noise,
as well as a number
of other themes
similar to the ones
described in the

Adherentto the

EU directives,
including Screening,
Scoping, Reporting,
Consulting, Decision
making, Monitoring

Additional procedural and

content support such as urban
planning guidance (e.g. France), GIS
environmental sensitivity mapping

EU SEA and EIA
directives and other
specific themes
highlighted in the
national context

Various guiding
documents on
separate steps of
the process (e.g.
Poland, Austria,
Netherlands)

(Netherlands) portals and tools (e.g. Romania,

France), federal divisions Ireland)
of legal responsibilities

(Germany, Austria)

Compared to other countries, Bulgaria has a well-developed legislative base, both SEA and EIA related, although
more generic in terms of the HIA specific implications, methodological and technical and in the urban planning
and geospatial field. The health protection is included in the EPA as well as in the Health Act, and there is
synchronization in procedural terms but content of HIAs is not comprehensively addressed.

Content analysis of SEAs with focus on the HIA related content
Further on an exhaustive review of available health related assessments is presented drawing on the content of
Strategic environmental assessments in the 5 biggest cities in Bulgaria.
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Figure 1 The 5 biggest cities (2023), their basic shape and the actual masterplans
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The SEA content reviewed includes the available profiles in the official registry of the Ministry of Environment
and Water (MEW). Additional sources like municipal portals are also used where older assessments are available,
especially for the case of Sofia, whose spatial development plan and its SEA are preceding the creation of the
registry (Sofiaplan, 2025). The selection of cities is based on their population size until 2023 when the last survey,
part of the Joint effects project, was implemented.
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Table 2 Review of SEA's health related content of the 5 biggest cities until 2023 in Bulgaria (Sofiaplan, 2025; MEW,

2025)

Health related content - quantity (number of
mentions of the health word root) and quality
(paragraphs with concentration of the root
word)

Overall evaluation of the HIA aspects in terms of health data,
statistics and geospatial data metrics used for impact
assessment

Sofia (SEA built upon preceding EIA but much lighter in tune with the SEA directive and national legislation)

(Sofiaplan, 2025)

Quantity - 1 procedure, 269 mentionsin
Volume Il of the SEA from 2008

Moderate amount of regional (equal to local level) health
data used thanks to the overlapping of the regional district
and the metropolitan municipality

Quality - pp. 556-559, 560-567, 573-600

describing conditions and state of health
related factors; pp. 615-632 description
of expected impacts mostly associated
with climate, air quality and noise; 637-
641 methodological description for the
component and factor analyzes; annexes
with prescription of mitigation and
abatement measures

Health statistics are cited and descriptively analysed and
projected by expert judgement on the basis of trends
analyses and first tier modeling of components and factors

Geospatial data metrics are neither cited, analysed or
applied due to lack of available data (though the preceding
EIA of the draft version of the plan from 2002 included such
a pilot interdisciplinary attempt thanks to intensive field
work with district clinics and processing of analogous data)

Plovdiv (SEAs) (MEW, 2025)

Quantity - 2 procedures, 41 mentions in the
SEA from 2007, no health related SEA content
from the amendment in 2020

Low amount of health data used

Quality - pp. 53-54 describing conditions and
state of health related factors; pp. 72-74
prescribing mitigation measures against the
expected impacts mostly associated with air
quality, noise and water quality

Health statistics are neither cited nor analysed

No geospatial data metrics cited, analysed or applied

Varna (SEA) (MEW, 2025)

Quantity - 1 procedure, 67 mentions in the SEA

Moderate amount of health data used
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from 2009

Quality - pp. 31-32 describing conditions

and state of health related factors; pp. 60-
65 prescribing mitigation measures against
the expected impacts; pp. 65-85 prescribing
mitigation measures against the expected
impacts mostly associated with air quality,
noise and water quality (incl. bathing waters)

Health statistics are cited and descriptively
analysed

No geospatial data metrics cited, analysed or
applied

Burgas (SEAS) (MEW, 2025)

Quantity - 6 procedures, 172 mentions in the
last SEA from 2022, 84 mentions in the first
SEA from 2007, the interim amendments of
the plan are not directly related to health
issues

Moderate amount of health data used

Quality - 2007 SEA, part 2 pp. 101-103
describing conditions and state of health
related factors, part 3 with consistent
methodology for multiple environmental
issues; 2022 SEA of a partial amendment, pp.
34-40 and 96-100 describing conditions and
state of health related factors

Health statistics are cited and analysed,
interpretative and data based impact
evaluation matrices is used

Geospatial data metrics cited, analysed or
applied through modeling of pollutants (e.qg.
atmospheric)

Ruse (SEA) (MEW, 2025)

Quantity - 1 procedure, 150 mentions in the
SEA from 2018

Low amount of health data used

Health statistics are cited and analysed

Quality - distributed paragraphs across the
descriptive and prescriptive parts

No geospatial data metrics cited, analysed or
applied

The HIA related content is too general, except for Sofia and Burgas cities. Most of the initial plans were elaborated
more than 15 years ago and the monitoring of their implementation is missing. Amendments are avoided due
to procedural fears and the ones present avoid more thorough HIA, while consultations provide demand and
proposals for more emphasis on the health effects.

Juxtaposing the regulative comparison and the content analysis we provide evidence that the health aspects
are broadly mentioned in the Bulgarian legislation but the HIA guidance and planning and decision support tools
are missing, while the content in the SEAs where such assessment usually has to take place is too vague and
outdated. Much more is needed in order to address this pressing issue, given the exposure evidence and the
related health risks in the Bulgarian cities and among its vulnerable population.
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Stakeholder analysis

A purposive sample of stakeholders was surveyed to collect information on their self-assessments of
awareness, interest, influence, knowledge of the major settlements; identification and prioritization of current
issues of urban environment associated with health; as well as their opinions on the necessary actions/decisions;
barriers and opportunities to overcome those, experience in evidence-based approaches and preferences as well
as anticipated future problems and expected benefits for the urban quality of life. The initial consensus sample
comprised 354 individuals associated with 136 organizations representing international, national and local
institutions, political, governmental, business and non-governmental organizations, academia and professional
communities, etc. invited to take partin the on-line survey. Results were obtained from 108 respondents from the
5 major cities in Bulgaria who were well familiar with the urban environment of more than one city - the highest
rate being 79% (n=85) for Sofia, 48% (n=52) for Plovdiv, respectively 40% (n=43) for Burgas, 30% (n=32) for Varna and
13% (n=14) for Ruse overall comprising 32% (n=35) governmental/central authorities and national institutions or
agencies, NGOs accounted for 19% (21), 16% (n=17) members of academia, researchers and experts, followed by
business stakeholders 13% (n=14) and active citizens - 10% (n=11).

Respondents’ professional roles are predominantly policy enforcement and planning ones and the scope of
expertise is regionally and locally oriented for most of the half (fig. 1). Perceived ability to influence urban health
decisions differed significantly and was highest for Sofia - 66% (n=61) while for Plovdiv and for Burgas it was
respectively 25% (n=23) and 24% (n=22) and much lower for Varna - 10% (n=9), and Ruse at 8% (n=7), aligning with
Sofia’s role as a policy and decision-making hub.

Figure 2 Professional role and activities of respondents
The priority challenges stated by the respondents are led by the urban air pollution, followed by issues related

to the capacity and compactness of the city and the quality of green spaces, almost equally prioritized with the
noise pollution (fig. 2).

Figure 3 Priority challenges for health in the urban environment
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Respondents awareness levels were high with urban environmentissues having a profound personal significance
for the stakeholders - 57% (n=61) reported being affected "very much” and in 39% (n=42) being “quite affected”
and 44% (n=48) claiming expert knowledge of urban planning and evidence-based decision making supporting
the idea of a well-informed respondent pool.

Policy preferences for tangible, high-impact interventions aligned closely with identified urban environment
issues and policies targeting improvement of urban air quality were endorsed by 74% (n=80), followed by
enhancing mobility and transport connectivity in 55% (n=59), improving green spaces quality and/or quantity in
42% (n=45).

Expected direct QoL benefits when effectively addressing urban challenges were mainly health related -
improved public health indicators in 78% (n=83) associated with improved air quality, resulting in increased citizen
satisfaction (77%, n=82) but also reduced noise levels (51%, n=54) and increased physical activity by 44% (n=47).
Improved socioeconomic status and reduced social inequality ranked lower underscoring a primary focus on
environmental and health outcomes.

Consistent with the self-evaluations of stakeholders' abilities to exercise influence were the reported barriers
to sustainable urban development pointing poor coordination and alignment of decisions and policies as
major challenge (44% n=47), along with conflict of business and public interests in 43% (n=46), as well as lack
or insufficient political support in 39% (n=42), followed by poor or inadequate capacity and understanding of
research evidence (38%, n=41), general public awareness (36%, n=39) and underfunding (35%, n=38) revealing major
systemic governance and engagement challenges.

The prevailing opinion was that local authorities (90%, n=97) were the most effective agents in advancing
sustainable urban development and health, along with communities (71%, n=77) while 48% (n=51) acknowledged
the role of national and centralized policy decision making.

Overallresults ofthesurvey providedinsightinto deficiencieslimiting effectivenessinurban health management
and stakeholders' opinions favouring access to high-quality health-related research evidence to foster
active engagement of both public and professional bodies thus providing rationale for validating the concept for
reframing integrative HIA approach for sustainable urban development.

An overview of urban environment - public health interactions and exposure patterns across major Bulgarian
cities

The overview of the interactions between urban environment and public health as well as the mapping and
modeling of exposure patterns clarifies the current data and evidence base. This overview is focused on five of
the largest cities, with a particular emphasis on Sofia. We highlight some of the key urban exposures such as air,
noise, and light pollution, alongside the characteristics of green spaces and their accessibility.

One of the experiences drawn here together with others is the pilot project “Set an Urban Standard - Creation
of a Standard for Evaluation and Monitoring of the Quality of the Urban Environment”, funded by the “Europe”
Program by Sofia municipality in 2017 in which the healthy urban environment was defined as one of the five
major thematic spheres for high quality urban environment.

Another flagship experience reflected here, the project "URBINAT - Healthy corridors as drivers of social housing
neighbourhoods for the co-creation of social, environmental and marketable NBS" was funded by the EU
Horizon 2020 program and provided ground from 2018 for natural experiments of healthy urban environment co-
creative regeneration through nature based solutions in the form of green corridors, one of them implemented
in Sofia by 2024.

A more focused and thorough approach in the project “Development of a methodology for air quality and human
health risk assessment in urban areas” that is supported by the Bulgarian National Science Fund from 2021
onwards, helps to build the bridges between multiple disciplines in the sake of more robust air pollution modeling
and assessment of its health impacts in terms of current status and future impacts from urban development
alternatives.
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The project “Joint effects of exposures to natural and built environments - informing healthy and sustainable
urban development” as part of the “Strategic research and innovation program for the development of Medical
University - Plovdiv" and as part of the Establishment of a network of research higher schools via the National
plan for recovery and resilience is financed by the European Union - NextGenerationEU. It is a primary effort of all
the authors of this paper to dive into the complex and intertwined urban environment - health relations in the
major urban areas in Bulgaria.

TRACK 5

Additional references made in terms of important screening studies in this knowledge base review are outlooks
and compilations of the Health Effects Institute (2022, 2023), the EXPANSE, and UBD Policy Horizon 2020 projects.
The latter combines resources with the Methodology for air and health assessment and the Joint effects projects
in order to bring synergy in the research efforts for Sofia city.

Table 3 Overview of the HIA evidence for large cities in Bulgaria generated by selected research projects
Type of research Recent international | Ongoing national Ongoing Recent and ongoing

Previous local

| Characteristics

research -

e.g. ‘Urban standard’

project (Burovetal,

urbanism, social
sciences and other
interdisciplinary

multidisciplinary
research

- e.g. Methodolog v

epidemiological and
multidisciplinary
research

broader EU and
comparative
case studies

' research . . epidemiological and
2023; UBSP, forairand health - e.g. Joint effects multidisciplinary
2021) -eg. assessment project project (Helbich et research

. (Burov & Brezov, 2022; |al., 2024a,b, 2025;
. Brezov & Burov,2023; [Dzhambov et al,
project (Tasheva-.Pe Dzhambov et al, 2023; |2025a,b) Policy project
trova etal, 2021; Velizarova et al., 2024; (lungmanet al.,
2024;

Cardinali, 2024a,b,c;
Burov & Tasheva-Pet
rova, 2025)

Dimitrova et al., 2025)
Khomenko et al,
2025)
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Studied interactions [Comprehensive Co-creation action Multidisciplinary In-depth and Overall and
between urban demonstration research in Sofia focus on air multilayered multilayered picture
environment and in Sofia (several (Nadezhda district) | pollution as the pictures of linking multi city
public health neighborhoods) as wellasother EU [ major environment |exposuresof 5 comparative
cities al risk factor biggest cities in analysis and
along with other Bulgaria several cities case

Health as part of prominent health- studies, one of

5 strands of a 4 Self-reported health _relate_d exposures them Sofia, St%’diEd

tiers taxonomy before and after in Sofia Exposure-response at _h|gh resolution

considering small physical functions, socio- neighborhoo d scale

indicators and supportive economic and

representing participatory, social |Dispersion modeling | spatial disparities

components and and solidarity nature | of air pollution and |in health effects,

factors for healthy [ based solutions investigating health |studied at high

urban environment | (NBS) outcomes, scenario | resolution

at the lowest tier ) ) simulations at micro

and at plot, street interventions along scale

segmentand gregn he_althy

quarter level corridor in real scale
Mapping and Rapid assessment Mixed methods Focused multilevel |Integrated and Datascience

modeling and/or
evaluation methods
and techniques

based on available
data, information
and knowledge

and acquisition of
self-rated health
data together
with mapping and
geospatial analysis

air pollution and
multi exposure
modeling
assessment filling
gaps, cross-
sectional survey for
acquisition of self-
reported health data

focused various
pollution and multi-
exposure modeling
assessment filling
gaps, cross-
sectional survey for
acquisition of self-
rated health data

geospatial
analysis, synthesis,
case study
multi-exposure
investigation with
specific sets of
models adapted to
every case study
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Measured and
modeled exposure
patterns, thresholds,
limits

Available secondary
datasets collection,
field surveys,
geospatial analysis
of air quality,

noise, greenery,
waste, light, water
according to
national regulations

Available secondary
datasets collection,
field surveys,
behavioral mapping,

ex-anteand ex-
post cross sectional
surveys, geospatial
analysis, Structural
Equation Modeling
(SEM) and other
mixed methods with
foci on greenery and
air quality (PM10,

Own inventory,
mapping, traffic,
emission and
dispersion models
of air pollution:
PM10, PM2.5,NO,,
etc. compared to
national, EU and
WHO thresholds.

Additional co-
exposure s such

as: noise (road, rail
and air traffic noise)

Official noise
measurements
based land-use
regression and
explainable machine
learning models
compared to
European Noise
Directive maps with
exposure-response
curves assessed.

Nighttime Light
Pollution exposure

Air pollution: PM2.5,
NO,)

Noise: Road traffic
noise levelsrange
from 45-80 dB(A),

exceeding WHO

guidelines of 53
dB Lden and 45 dB
Lnight.

Green space: 77% of
Sofia's population

PM2.5,NO,, from secondary based on VIIRS lacks sufficient
sources; satellite data. greenspace access
andso) within 300m of
green space: access | Air Pollution residences. UHI:
within 300m of based on own NO,
residences. measurements and |Average summer
EXPANSE air pollution [ UHI effect of 2.5°C
data.
Temporal patterns:
Greenspace within | NO, peaks during
buffers and via tree | rush hours (8
cover, NDVI and
public spaces. am.and 5-6
p.m.), with lower
Blue space within concentrations on
buffers. weekends.

Health burden Not explicitly Not explicitly To be addressed Health burden Health burden
addressed but with | addressed but with |in the final round estimates of noise estimates of Sofia
implicit references | implicit references | of well validated for the 5 big cities with PM2.5,N02,

dispersion modeling |and others under

consideration

noise, green and UHI
(Khomenko, 2025)

Health promotion,
prevention and
protection guidelines

Comparison s of (un)
favourable exposure,
particular urban
development

, planning

and design
recommendations,
guiding and
localisation of public
space improvements

Air pollution
mitigation by

green corridors to
improve air quality.
Physical activity

by accessible
green spaces with
sports facilities and
walking paths.

Community
engagement

by educational
programs on
environment al
stewardship and
healthy lifestyles

Measures like low
emission zones (LEZ)
and traffic reduction
(20%) to significantly
decrease pollution
concentration levels
in critical episodes.

Integration of green
wedges, cycling
infrastructure, and
transit-oriented
development

to reduce
environmental
stressors.

Upcoming set of
recommendations
based on the
exposures and health
effects found in each
of the 5 cities

Policy briefs and
scenarios to be
developed as

part of overall
health promotion
guidelines for Sofia
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Concept for reintroduction of health impact assessment in Bulgarian cities

In order to enhance the general understanding of the healthy urban environment and its implications in the
planning process and content a more holistic definition of its related qualities is needed in the primary EPA
and/or in the Health Act along with more specific principles, requirements, capacity arrangements, etc. in a
future edited version of the newly proposed by-law. Thus HIAs can become more clearly interpreted against
the constitutional rights for healthy environment and wellbeing at a more collective level. Also, healthy aspects
of urban planning, design and development can be more clearly treated in the judicial practice in this domain
in order to resolve both types of cases under the umbrella of the civil and administrative law. Part of the small
gaps can be filled by guidelines, standards and other supportive tools, but due to the contested nature of urban
development neither laws nor guidelines are enough. Well targeted and well informed communication can be
the key to reintroduction of health and HIAs in the urban arena of knowledge and action, as a cornerstone around
the building of the very needed resilient and sustainable communities.

The conceptual model attempts to reframe and propose improvements of existing policies, regulations, tools,
and measures. It further attempts to provide grounds for balancing trade-offs between urban development and
health protection, by proposing a circular path to safeguarding the wellbeing of Bulgarian city dwellers (Fig. 4).
The model is based on a set of definitions, principles and recommendations as follows:

A. Defining ,healthy urban living environment"”

At the level of the specific legislation - the Environmental protection and Health acts, the concept proposes a
definition of "healthy urban living environment” in both legislative texts in order to serve as the basis for urban
development policies and principles in this domain. The spirit of the definition proposedis embodied in the notion
that “Healthy urban environments do not harm physical health and well-being and promote health-enhancing
behaviors and resilience”. Additional proposal is to include in the definition the “Protective characteristics” that
limit risk factors, reduce social inequalities, create access to green space and public spaces, support active travel,
and promote sustainable resource use leading to overall satisfaction with environmental qualities”.

B. The concept for HIA reintroduction at the bylaw level implies adopting a set of principles:

The use of sound scientific data and city specific knowledge building as a base,

Formulation of health-based indicators adapted to the local environment;

Targeted surveys and consultations with potentially influenced citizens and involved experts,
Assessment of the needs of vulnerable groups and respect for socio-economic dimensions,

Adherence to WHO, other international and EU guidelines

Definition of national norms, thresholds for harmful and targets for protective urban environmental

qualities.

Figure 4 A circular path of HIA reintroduction principles
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C. Furthermore, development of instructions is proposed, as well as methodological guidelines
and technical standards based on scientific evidence and good practice.

Improved understanding of multidisciplinary issues and provision of references and resources for health
protection is a more soft emphasis which could be implemented by the National Centre for Public Health and
Analyses and the Regional Health Inspectorates in partnership with academia and professional organizations.

D. It is highly recommended that regulations and plans are updated regularly, and their
implementation is monitored and controlled more closely.

Additional synchronisation of the HIA regulations with other environmental and development regulations and
differentiation of the levels of complexity in the elaboration of spatial plans are also important aspects that can
better direct the implementation of healthy urban planning and evaluation efforts at the appropriate level of
initiative, mandate and competence.

Conclusion

Healthy urban planning should be both a goal ensuring the well-being and civilized continuity of urban life and a
procedural mechanism driven by actual evidence and enhanced participatory governance. Advanced tools like
geospatial analytics, mixed-method approaches, machine learning, and natural language processing enhance
the capability of HIA to provide timely, context-sensitive insights and feedback loops, improving communication,
saving time and providing precision of urban (re)Jdevelopment endeavors. Efficient procedures and equitable
frameworks are essential for delivering health-promoting environments, particularly in post-transitional and
contradictory contexts with many external and internal players like Bulgaria.

The proposed revitalized HIA agenda may support cities in staying livable and becoming more inclusive, resilient,
and health-supportive spaces for current and future generations. Thus HIA can be a crucial instrument for
avoiding the double spending of financial resources, time, energy and resource input as well as human efforts to
overcome critical urban health issues while observing processes of urban decay.

Stimulating a wider and deeper discussion on the key principles for healthy and sustainable development
of the urban living environment as well as the health support systems in decision making affecting urban
development, planning and design is a necessity for Bulgaria. These decision making systems can benefit from
a set of tools and interlinkages including qualitative and quantitative assessment of the expected impact, from
planned development and regeneration, on public health in terms of morbidity, mortality and well-being, as well
as associated socio-economic burden. Emerging platforms for sharing recent knowledge base and data spaces
combining spatial data infrastructure and various services can help give confidence in HIA in times of multilevel
challenges to our cities.
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