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Introduction 

Health is one of the most obvious indicators of a city's sustainable development (Giles-

Corti et al., 2019). Residents of urban environments face unprecedented health challenges 

(obesity, respiratory or cardiovascular disease, stress or mental illness) (Elwell Bostrom et al., 

2017), which have clear determinants in the structural and functional characteristics of the city 

(Dogru et al., 2019). At the same time, cities represent favourable spaces for promoting 

awareness of health issues within the broader framework of increasing social responsibility 

and civic activism (Elias et al., 2019). 

The literature has demonstrated that Nature-Based Innovations can strongly influence health, 

both through direct effects determined by exposure and use (Tost et al., 2019), as well as 

through indirect benefits and co-benefits (Mueller et al., 2017). The political, administrative 

and business environment must increasingly consider the inclusion of nature-based 

innovations (Sokolov et al., 2019), even if deciphering the complex links between urban 

challenges, nature-based innovations and health is no easy task (Xie et al., 2019). Even though 

efforts have been made to develop synergistic measures between Sustainable Development 

Goals 3 (Health and Well-being) and 11 (Sustainable Cities and Communities), it is still 

necessary to develop a unified framework for the inclusion of nature-based innovations in 

Romanian cities. 
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Act 3.1. Assessing determinants of urban health  

The role of health in urban planning. A healthy lifestyle brings people the happiness and 

wellbeing they need for a better living (Ramaswami et al., 2016). From the sustainable 

development perspective, social, economic and environmental aspects must coexist in balance 

that people percept it as well-being (Rama et al., 2021). Human health is one of the key aspects 

that we take care of at individual or collective level. The way we act or react at individual level 

regarding our health is influencing the society we live in, the city and implicitly the urban 

planning  (Black, 2004; De Montis et al., 2021; Kabisch et al., 2017).  

In urban planning we guide by rules or recommendations (Nordh and Olafsson, 2021), with a 

clear aim towards a better and a healthier life. We are trying to create a framework that can 

sustain a decent, healthy and active living by organizing residential neighbourhoods, 

infrastructure network and even where we are planting trees in cities. Presence of urban parks 

or green areas, in general, bring with them several benefits through planning these kind of 

spaces, making them to be more accessible and use by as many residents as possible (Jang et 

al., 2020; Wong et al., 2017). Urban planning in the context of green areas is meant to provide 

accessibility and different kind of services to urban residents in their daily life (Stępniewska, 

2021; Zwierzchowska et al., 2018) and in crisis situations (Artmann et al., 2019; Haase, 2021). 

Usually, the benefits provided by green areas are catalogued as ecosystems services such as 

regulating, supporting, provisioning and cultural, with direct effects on human health (Park et 

al., 2017; Vujcic et al., 2017).  

On the other hand, poor urban planning can also bring negative effects on human health. For 

instance, in spring different plant species affect human physical health by allergies or allergic 

reactions (Cariñanos et al., 2017; Gavrilidis et al., 2020). Likewise, from spring till late summer 

the vegetation grows (Artmann et al., 2017) and tap insects that can become vectors for 

diseases that can affect human health and well-being (Brady A., Brake D., 2001). During 

summer it is more likely to have storms that can affect trees in urban parks and produce 

damages by breaking electrical wires, tree falls over cars or even accidents (European 

Commission, 2012; Gómez-Baggethun and Barton, 2013).  

Determinants of human health are those elements that are influencing positively or 

negatively health status (European Commission, 2012). Ecosystem services, for example, can 

be a determinant of human health through the benefits they are providing (van den Bosch and 

Ode Sang, 2017). The poor economic situation of a family can leads to a lifestyle that induces 

health problems of family members or even working in unhealthy/less healthy environments. 

There are some cases in which health determinants can bring both positive and negative 

effects depending on the context.  

Some researchers suggest as determinants of human health some domains such as: 

transportation, natural environment, housing, safety and crimes, education, income, health 

care and social services, public space, social cohesion and local democracy, recreation and 

culture, food and other local goods (Badland et al., 2014; Browne and Lowe, 2021). Another 
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approach of health determinants can be spatial scale or interpersonal scale which they are  

referring to societal scale, local scale or individual scale (Shi and Zhong, 2014). The 

determinants we found in literature were analysed through the positive and negative 

influences they can bring (Figure 1). 

 

 

Figure 1 - The scale of determinants and their influence on human health - 
adaptation after Shi and Zhong (2014) 

 

Methods used in other studies for assessing health determinants. First, for assessing 

health determinants is necessary to collect relevant data that can provide information for the 

determinants and their effect on human health. We can collect data through surveys, direct 

observations, clinical studies, interviews, target groups, informal discussions, accessing 

national data base with health information etc. The main methods used for evaluating human 

health determinants were: statistical analysis (correlations, multivariate regressions, logistic 

regressions), factorial analysis, principal component analysis, cluster analysis, case studies 

analysis, social-media analysis, applying a protocol for assessing the impact on health (Becker 

et al., 2021; Browne and Lowe, 2021; Daily et al., 2022; Shi and Zhong, 2014).  

For instance, in Becker et al. (2021) study they used mixed methods for evaluating the 

determinants of health based on structured interviews that were analysed both quantitative 

and qualitative by grouping the identified elements in: constructional factors, individual living 

factors, community and social network, living conditions, working conditions and general 

socio-economic conditions, cultural and environmental factors (Figure 2). 

Indices and indicators used for assessing health status of urban population. In Romania, 

there are some institutions that are collecting data regarding the health condition of the 
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residents such as: Health Ministry, National Institute of Public Health, National Centre for 

Health Assessment, National Centre for Health and Public Health Informatics, hospitals. 

Unfortunately, even the data are collected by the highest institution in health domain from all 

the country, the data are not provided at local level, but at county, regional or national level, 

because of the necessity of aggregating the information. For maintaining a congruence at 

administrative level by facilitating the urban planning process, the data can be reported by the 

health institution directly to local administration. 

 

 
Figure 2 - The Rainbow Model of Assessing Determinants of Health 

Source: Becker et al. (2021) 

 

Based on the potential data sources and on the scientific literature, there were identified 

indicators/indices that are monitored at national level and that can be still monitored at local 

level in the urban planning process. The monitored indicators are demographic indicators, 

mortality indicators, morbidity indicators and other determinants of human health (Table 1). 

According to National Institute of Public Health the health determinants are evaluated using: 

body mass index, tobacco use, alcohol consumption, physical activity, fruit and vegetable 

consumption, exposure to particulate matter (PM10) and risk of poverty (Cucu et al., 2021).  
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Table 1: Indices and indicators for monitoring human health 
Source: Cucu et al., (2021) 

Categories Indicators/Indices Description Measure unit 

Demographic 
indicators 

Population by age 
groups 

Population broken down by age groups No. of inhabitants 

Population by 
gender 

Population according to gender No. of inhabitants 

Demographic aging 
index 

Number of elderly people (over 65 years 
old) returning to 100 young people (0-14 
years old) 

Number of elderly 
people per 100 
young people 

Natality  Number of live births Number of live 
births per 1000 
inhabitants 

The natural growth The difference between birth and death Number of people 
per 1000 inhabitants 

Fertility Number of live births per 1000 women of 
childbearing age (15-49 years) 

Number of live 
births per 1000 
women 

Medical 
indexes 

Mortality Number of recorded deaths  Number of deaths 
per 1000 inhabitants 

Morbidity The number of illnesses per 100,000 
inhabitants 

No illnesses per 
100,000 inhabitants 

Determinants 
of health 

Body Mass Index 
(BMI) 

The ratio between a person's weight (kg) 
and height (m) 

Kilograms/meter 

Tobacco 
consumption 

Number of adult smokers Number of adults 
smoking 

Alcohol 
consumption 

The amount of pure alcohol consumed 
per adult 

Litters 

Physical activity Percentage of people doing different types 
of physical activity 

Percent 

Fruit and vegetable 
consumption 

Frequency of daily fruit and vegetable 
consumption 

Percent 

Exposures to 
particulate matter 
(PM10) 

Average annual amount of exposure to 
PM10 particulate air pollution 

Micrograms/cubic 
meter 

The risk of poverty Proportion of people who are below the 
poverty line or in a state of severe 
material deprivation or live in a 
household with low work intensity 

Percent 

 

These indicators provide the necessary information to be able to quantify the contribution to 

which human health is affected by the previously mentioned determinants. For instance, the 
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alcohol consumption increases the risk of diseases that affect human health, corroborated 

with other determinants, such as risk of poverty, can have serious effects on health.  

According to INS (2021) data, as a local and individual determinant risk of poverty had reached 

the smallest values in 2020 comparing with the values of the past year, with a national average 

of 23.4%. The most affected regions were the North-East, South-East and South-West regions 

with values above 30%. At the local level, the data indicate that cities with the highest poverty 

rate are in small towns (in terms of population) and large cities have the lowest poverty rate 

(World Bank, 2016). Data provided by INS are from the 2011 census and are only providing 

information at county and regional level, not at urban level.  

Reflexive monitoring is a method that can assess nature-based solution on a long term, The 

method is meant to facilitate overcoming some obstacles in reaching proposed targets. This is 

based on reflection, the way we learn from our past experiences or actions (Beck et al., 2021). 

Reflexivity can define the way we perceive the surrounding, how we adapt to different 

situations, how we use the resources we have (material and human) and the context we use 

NBS, the team members or different actors that are perceiving not only the challenges, but 

also the solutions for them (Van Mierlo et al., 2010).  

For obtaining the expected results using a this specific method, the specialist are 

recommended few stages to work on: (1) rethinking the objectives for the implementation of 

NBS, (2) involving actors in the implementation of NBS, (3) acquiring knowledge, (4) 

analysing knowledge, (5) sharing results and (6) reflecting together with other teams (Figure 

3) (Lodder et al., 2020). 

The objectives for implementing NBS should be driven from the way we consider who is going 

to implement NBS, what are the benefits and disadvantages of such solutions, how can they be 

adapted, what are the resources we need, how can we create a context from which to learn? 

So, the first step for reflexive monitoring is to rethink our project objectives and ask ourselves 

questions to learn from this process (Malaurent and Avison, 2017).  

Also, knowing the key actors in NBS implementation is very important, especially for asking 

the key question by who is going to implement. Who are those entities that can facilitate and 

support not only the implementation for now, but to support the long-term of the identified 

solution? The second step of reflective monitoring aims to identify the key actors and assign 

roles within this process. Precisely, local government actors can represent key factors in 

implementation of NBS, as important as members of civil society, economic agents or NGOs 

who can provide insights on how different problems or obstacles can be addressed (Kamil et 

al., 2021). Participation in regular discussions between actors and their involvement in the 

reflective process support and ensure the success of monitoring.  

In the third step of the reflexive monitoring, the acquiring of knowledge is the step where the 

activities are providing meeting with the actors involved, the problems are discussed, same as 

the solutions that can be applied. All of this are events that are providing a dynamic agenda 

between meeting alternations and identified and resolved issues (Borie et al., 2020). 
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Analysing the knowledge acquired in the previous steps is a stage through which the 

information is assimilated, but also consolidated. The existence of a mediator to facilitate the 

discussions between the actors from the previous stage and then to highlight the need and the 

way in which the reflection on the decisions made simplifies the application of this type of 

monitoring, but also increases the ability of the participants to reflect and identify in depth 

the notions new accumulated (Fu et al., 2021; Tubaro et al., 2021).  

 

 

Figure 3 - Workflow for reflective monitoring 
Source: adaptation after Lodder et al. (2020) 

 

The step through which the results and reflections are shared with others denotes openness 

and familiarity with this type of monitoring, but also the possibility of learning new 

approaches from discussions with people or actors not initiated in this endeavour (Gunn et al., 

2021). The feedback given to others has a double role in monitoring, on the one hand it puts us 

in the position in which we have to teach others, and on the other hand to reflect on what we 

could learn from the application of reflective monitoring.  

With this we reach the last stage of monitoring - reflecting on the success, the whole process, 

the awareness and the possibility to create new discussions and collaborations (Tubaro et al., 

2021) for NBS implementation. It is the stage where we think about what we have done, what 

we have achieved and by what means (Malaurent and Avison, 2017). Because the process is a 

long one (6-12 months) and is based on thinking quickly and reflecting on the decisions made, 
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reflective monitoring is a circular process, so it should be repeated periodically (every 1-2 

months) (Lodder et al., 2020). 

In order to initiate the reflexive monitoring of the NBS in the Municipality of Bucharest, the 

working framework for the 6 steps was applied. In the first instance, the main objective of 

using NBS in the homes of city residents was established. The objective is to determine the 

degree of influence of houseplants on the air quality in households. In order to implement the 

solution, namely the use of houseplants, 298 people were contacted (based on a 

questionnaire) through which the actors/respondents were asked in particular: what plants do 

they have in their homes, how many and where are they located? 

By answering the mentioned questions, the third step of reflexive monitoring was started, by 

the fact that the respondents/actors became aware of the number of plants they own, their 

location within the apartment, as well as the species they have in their house. Moreover, 

through the discussions we had with most of the respondents, it was possible to analyse the 

knowledge they have regarding the diversity of species and the services that those species have 

on them and their residence. 

The results presentation is the step that could not be carried out closely with the actors 

involved, only a small part of them continued to express their interest of the research on their 

home. The results indicate that 77% of the people interviewed have plants in their home, 50% 

of them prefer plants for flowers and 25% decorative plants. Their preferred species are:  

Orchidaceae, Bambuseae, Lilium, Aloe vera, Dracaena, Yucca, Arecaceae, Pelargonium, Ficus. 

The respondents indicated that they have an average of 10 plants in their homes (50%), the 

others having between 11 and 30 plants. As for where they keep their plants, half of them prefer 

the living room or the balcony, while less than 30% of them prefer to have plants in their 

bedrooms or kitchen. 

Sharing the results of other studies made it possible to understand the need to implement 

NBS in their own homes. The presence of plants inside residential spaces has a beneficial 

effect on the residents' health by calming or reducing stress, reducing symptomatic 

discomfort. Similar studies mentioned the need to include variables such as: the number of 

plants, their size and shape, as well as the duration of exposure of residents in rooms with 

plants (Bringslimark et al., 2009; Dijkstra et al., 2008; Fjeld et al., 1998). Also, plants play a very 

important role in terms of the purifying effect they have on the air. A number of studies have 

assessed parameters that influence air quality and determined which species have effects on 

air filtration of different pollutants (Table 2). For example, Ivy cleans the air of benzene, 

formaldehydes, trichloroethene, xylene and toluene, while peace lily and chrysanthemums 

remove varying concentrations of ammonium. 

The reflexive monitoring framework was partially applied, but the results obtained for it show 

us that the presence of plants in Bucharest homes become alternative solutions preferred by 

the city's inhabitants. Most of the residents being marked by the effect the pandemic 
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restrictions have had on them. Also, the state of health, at least in general, seems to be better 

for people who have plants in their homes. 

Table 2: Air pollutants removed by indoor plants 
Source: Kalra et al. (2018) 

Plants Benzene Formaldehyde Trichloroethene Xylene 
and 
Toluene 

Ammonia 

Dypsis lutescens (Areca) 
 

 ملسو هيلع هللا ىلص
 

 ملسو هيلع هللا ىلص
 

Nephrolepis exaltata 
(sword fern) 

 
 ملسو هيلع هللا ىلص

 
 ملسو هيلع هللا ىلص

 

Hedera helix (ivy) ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص 
 

Chlorophytum comosum 
(spider plant) 

 
 ملسو هيلع هللا ىلص

 
 ملسو هيلع هللا ىلص

 

Epipremnum aureum 
(devil’s ivy) 

 ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص
 

 ملسو هيلع هللا ىلص
 

Spathiphyllum (peace lily) ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص 

Chamaedorea seifrizii 
(bamboo) 

 
 ملسو هيلع هللا ىلص

 
 ملسو هيلع هللا ىلص

 

Sansevieria trifasciata  ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص 
 

Chrysanthemum 
(Chrysanthemum) 

 ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص

Aloe vera (Aloe) ملسو هيلع هللا ىلص ملسو هيلع هللا ىلص 
   

 

     

Figure 4 - Hedera helix -ivy (left), Spathiphyllum - peace lily (center), Chrysanthemum - chrysanthemum 

(right) 
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Act 3.2. Drivers and barriers of health in Romanian cities 

Today more than 4.2 billion people live in cities and are constantly exposed to inadequate 

housing and transport conditions, air, water and soil pollution, noise, urban heat island 

phenomenon, waste management problems and lack of space for physical activities. All these 

factors put pressure on the health of the population, the top 10 causes of death being related 

to rapid and unplanned urbanization. Cities face both infectious diseases (HIV/AIDS, 

tuberculosis, pneumonia, etc.) and non-communicable diseases (cardiovascular system 

diseases, stroke, asthma, cancer, diabetes, depression, etc.), violence and accidents (World 

Health Organization, 2022). 

Non-communicable (chronic) diseases are aggravated by unhealthy living and working 

conditions, lack of green space, pollution, urban heat island or lack of space for physical 

activities. For example, diabetes is directly related to obesity and lack of physical activity. 

Depression and anxiety are also common diseases in the urban environment. Injuries 

(including road accidents) and interpersonal violence particularly affect children, adolescents, 

the elderly and marginalized groups as a result of poor living and working conditions and lack 

of transport or infrastructure security. Infectious diseases develop rapidly in crowded areas 

with poor environmental conditions and are linked to inadequate living conditions, poor 

sanitation or even ineffective waste management (which favors the transmission of Zika or 

Ebola). The 2030 Agenda for Sustainable Development, through Target 3 – Health and Well-

being, aims to reduce premature deaths from chronic diseases by 33%. 

The residence environment (urban or rural) is one of the most important factors that 

determine the level of health of the population, regardless of the average standard of living in 

different states. Characteristics of urban environments are not only important for physical 

health, but also for mental health, with cities generally associated with lower mental health 

(McKenzie et al., 2013). Social, economic or environmental inequity negatively influences the 

health of the population. 

Urban planning is the most important factor that conditions human health in cities, because it 

can represent the cause or solution of many of the problems that affect the urban environment 

and worsen the health of residents (fig. 5). Urban planning can implement minimum 

legislative standards in the field of health, limit congestion, provide the context for the 

development of residential areas in optimal sanitary conditions, including access to green 

spaces and medical services, or promote holistic planning and development strategies (e.g. 

age-friendly initiatives or children, active transport, urban or peri-urban food systems, 

etc.)(United Nations-Habitat & World Health Organization, 2020).  
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Figure 5 - Determinants of health and well-being relevant to urban planning (processed after (Barton & 

Grant, 2006)) 

 

Studies in the field have suggested that the subjective perception of the quality and 

characteristics of an area have a direct influence on both physical and mental health by 

conditioning certain behaviors that can improve health, such as walking (Ross, 2000) or social 

interactions (Ellaway et al., 2009). There is a strong relationship between lifestyle and health. 

Studies focused on Romania suggest that lifestyle has a greater influence on health status 

(51%) than biological factors (20%), environmental factors (19%) and those related to health 

services (10%) (Dumitrache, 2004). By comparison, lifestyle contributes to poor health for 36% 

of Poles, 35% of Hungarians, 37% of Slovaks and 33% of Czechs (Olisarova et al., 2021).   

The World Health Organization estimates that 71% of deaths (41 million people annually) are 

caused by preventable chronic diseases that are aggravated by smoking, lack of physical 

activity, alcohol consumption and unhealthy diets (Olisarova et al., 2021). The most frequent 

categories of diseases worldwide are cardiovascular diseases (17.9 million people/year), cancer 

(9.3 million people/year), respiratory diseases (4.1 million people/year) and diabetes (1.5 

million people/year). 85% of chronic diseases are fatal for people in underdeveloped or 

developing countries. The main favorable and restrictive factors for human health were 
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classified into 5 categories (tab. 3) – environmental factors, socio-demographic factors, 

economic factors, administrative factors and metabolic factors. The number of factors favoring 

human health in cities is quite low. Most of the identified factors have a negative impact on 

health, adding additional pressure, and a significant number can be classified as supportive or 

restrictive depending on the values recorded. 

 

Table 3 - The main enabling and limiting factors for human health 

Determining 
factor 

Details Effects Domain 
(1) 

ENVIRONMENTAL FACTORS 
 

Presence of 
green areas  

Surface, Type, 
Quality, Equipment 

Encourages physical activity and spending time 
outdoors 
Reduces stress, increases social cohesion 

SF 
SM 

Presence of 
allergenic species 

Appearance or intensification of allergies 
Intensification of the feeling of insecurity 

SF 
SM 

Noise level Exposure time to 
high noise levels 

Increases the level of stress, fatigue 
At high levels, physical consequences may 
occur (eg pain, hearing loss) 

SM 
SF 

Air quality Pollutant 
concentration 

It favours the appearance and worsening of 
diseases of the respiratory system 

SF 

Specific 
characteristics (e.g. 
ozonation level) 

Beneficial in certain diseases of the respiratory 
system (e.g. asthma) 

SF 

Urban heat 
island 

Intensity  It aggravates certain categories of chronic 
diseases, especially cardiovascular ones. 

SF 

Water quality Concentration of 
substances 
(nutrients, heavy 
metals, detergents, 
etc.) 

Favours the ingestion of certain substances, but 
also the spread of certain diseases related to 
water quality (e.g. typhoid fever, cholera, 
giardia, dysentery, E. coli, hepatitis A, 
Salmonella) 

SF 

Soil pollution The concentration of 
toxic substances 
(heavy metals, 
pesticides, etc.) 

It promotes the contamination of agricultural 
products and the ingestion of toxic substances 
that can promote the appearance of diseases 
(e.g. DDT has been associated with an increase 
in the incidence of breast cancer, etc.) 

SF 

Waste disposal Distance between 
waste depots and 
homes, Optimum 
isolation of depots, 
Types of substances  

Contamination of the water table, surface water 
and soil with pollutants, potentially toxic with 
the previously mentioned effects 

SF 

Food 
contamination 

With agrochemical 
products, 
microtoxins, 
radioactivity 

Allergies, indigestion, increased incidence of 
serious diseases (e.g. cancer associated with 
products with high radioactivity) 

SF 

Exposure to 
chemicals 

High diversity in the 
urban environment 
as a result of the 

It increases the indecency of various types of 
ailments, depending on the categories of 
chemical substances eliminated and their 

SF 
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Determining 
factor 

Details Effects Domain 
(1) 

large number of 
activities carried out 
(industry, traffic, 
etc.) 

quantity). 

Exposure to 
electromagnetic 
fields 

Intensity, exposure 
time 

Exposure to low intensities, characteristic of the 
environment, does not generate negative health 
effects. Exposure to high intensities is harmful 
and increases the risk of cancer.   

SF 

Exposure to 
radiation 
(ionizing and 
non-ionizing) 

Intensity Exposure to low intensities in the environment 
slightly increases the risk of cancer. Exposure to 
high intensities can cause burns, acute 
radiation syndrome, cancer and cardiovascular 
disease. 

SF 

Abandoned land 
/ damaged 
buildings 

Distance from home Untended landscape can aggravate depression. SM 

SOCIO-DEMOGRAPHIC FACTORS 
 

Aging 
population 

Increasing number of 
elderly people 

Healthy life expectancy is lower than the total, 
and people over 65 are much more prone to 
health problems, both physical and mental. 

SF 
SM 

Unemployment It generates the loss 
of access to the 
health insurance 
system 

It restricts access to medical services, which can 
interfere with the treatment of chronic diseases 
and the diagnosis of new problems. 

SF 
SM 

Poverty  It restricts access to medical services that are 
not fully subsidized by the health insurance 
system 

SF 
SM 

Educational 
level 

Last school 
completed, 
participation in first 
aid courses, health 
education courses, 
etc 

It influences the attitude and trust towards the 
medical act (e.g. the frequency of check-ups), 
the ability to identify early symptoms and the 
implementation of preventive actions. A high 
level of education is associated with early 
diagnosis and fewer complications. 

SF 
SM 

Social 
segregation 

 Very poor neighbourhoods experience high 
health problems, while wealthy 
neighbourhoods with no contact with poor 
people enjoy the highest level of health 

SF 
SM 

Living 
conditions 

Lack of heating 
systems, unsanitary 
conditions, poor 
indoor air quality, 
construction defects, 
lack of utility 
networks, excessive 
humidity 

They can cause or worsen chronic health 
problems (e.g. humidity and poor indoor air 
quality aggravate respiratory diseases; lack of 
sufficient exposure to direct sunlight can 
worsen depression, etc.) 

SF 
SM 

ECONOMIC FACTORS 
 

Income level Low income Low incomes are associated with a poor state of SF 
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Determining 
factor 

Details Effects Domain 
(1) 

generates high risk of 
exposure to 
unhealthy products 
or practices and 
limited access to 
health services. 

health and limit the population's access only to 
public health services (limited in terms of 
coverage and number of beneficiaries) 

SM 

High incomes allow 
access to quality 
medical services. 

Access to highly qualified doctors, modern 
equipment, state-of-the-art treatments, 
periodic check-ups, etc 

SF 
SM 

Health 
insurance 
coverage rate 

The percentage of 
the insured 
population, the 
services included in 
the insurance 

The higher the percentage of the insured 
population and the number of services 
included, the earlier the diagnoses should be 
and the lower the number of complications 

SF 
SM 

ADMINISTRATIVE FACTORS 
 

Number of 
health facilities 

Number of units 
according to type 
and level of 
equipment 

The more and more diverse the accessible 
health facilities, the greater the number of beds 
and specialist doctors and the shorter the 
distance travelled to access services, the more 
people can afford to call on the medical services 
they need, reducing the number of 
complications as a shoulder of rapid 
intervention. 
The low values of these indicators correlate 
with a high number of complications and the 
deterioration of the population's health. 

SF 
SM 

Number of beds The number of beds 
depending on the 
equipment and type 
of sanitary facilities 

SF 
SM 

Number of 
specialist 
doctors 

 SF 
SM 

Accessibility to 
health services 

Distance travelled to 
access different 
services 

SF 
SM 

The quality of 
health services 

Often rated by user 
satisfaction 

It is directly correlated with the health status of 
the population avoiding services they consider 
bad or in which they do not trust.  

Sf 
SM 

Emergency 
preparedness 

The number of 
vehicles, the 
intervention time 

Quick interventions help reduce the number of 
complications and improve health. 

SF 

METABOLIC FACTORS (LIFESTYLE) 
 

Nutrition Categories and 
amounts of food 
consumed 

Diets customized according to medical needs 
can relieve the symptoms of various diseases 
and improve the general state of health (e.g. 
elimination of lactose and gluten for allergic 
people, elimination of sugar for diabetics, 
elimination of salt in cardiovascular diseases 
and animal proteins in liver diseases, etc.) 

SF 

Substances ingested 
in excess (e.g. 4.1 
million deaths 
annually associated 

It generates metabolic changes that increase 
the risk of occurrence and unfavorable 
evolution of chronic diseases: 
- Increased blood pressure 

SM 
SF 
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Determining 
factor 

Details Effects Domain 
(1) 

with excess salt / 
sodium); 
malnutrition 

- Obesity 
- Hyperglycemia (high blood sugar level) 
- Hyperlipidemia (high level of fat in the blood) 
The most frequently aggravated chronic 
diseases: 
- Food – gastrointestinal, cardiovascular 
diseases, anorexia, bulimia 
- Alcohol – cardiovascular, metabolic (liver) 
diseases, depression 
- Tobacco – respiratory diseases 
- Physical activity – cardiovascular diseases, 
obesity 

Alcohol 
consumption 

It is attributed to 3.3 
million deaths 
annually, and more 
than half of them are 
registered in the 
context of worsening 
chronic diseases 

SM 
SF 

Tobacco 
consumption 

It is associated with 
7.1 million deaths 
annually (including 
those due to passive 
exposure) 

SF 
SM 

Level of physical 
activity 

Lack of physical 
activity is attributed 
to 1.6 million deaths 
annually 

SF 

Type of physical 
activity, duration, 
frequency 

Moderate physical activity has beneficial effects 
in reducing the risk of cardiovascular diseases, 
reducing obesity, etc 

SM 
SF 

Stress level  Contributes to the aggravation of both mental 
and cardiovascular diseases (e.g. increased 
blood pressure), liver, etc. 

SM 
SF 

(1) SF = Physical health, SM = Mental health 

According to the literature, vulnerable groups are also called disadvantaged groups. These are 

groups that do not enjoy the same opportunities as the rest of society due to cognitive, 

medical, economic or social aspects such as age, gender, disability, social status, ethnicity, 

religion, etc. (European Commission, 2019). The definition of these groups is flexible and there 

are differences between different states (Kuran et al., 2020) and depending on the issues 

addressed. From the point of view of health status and access to the medical system, the most 

common vulnerable groups identified in the literature are: people with chronic diseases 

(including mental) or disabilities, people with a precarious material situation (including 

homeless), certain ethnic groups (in the case of Romania, rromi communities), LGBTQ+ 

community, Children (Hardy et al., 2021) and the elderly (Quashie & Pothisiri, 2019) and 

immigrants. Pregnant women are considered by some authors to be a vulnerable group, 

especially those in precarious economic situations or in patriarchal societies, with a low degree 

of education among women (Paul & Chouham, 2020). Immigrants and other disadvantaged 

groups tend to concentrate in areas with environmental problems and without access to 

services, education or jobs that negatively affect their health. 

Taking into account the demographic structure of the Romanian population, the most 

important vulnerable groups in terms of health status are people with chronic diseases, people 

with a precarious material situation, children and the elderly (tab. 4). In Romania, almost 9 
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million records of chronic diseases are registered in 2021, but there is no estimate of the 

number of people suffering from such conditions. The most common diseases are those of the 

circulatory system (4.43 million records), diabetes mellitus (0.9 million records), mental 

disorders (0.84 million records), diseases of the digestive system (0.6 million records), of the 

respiratory apparatus (0.47 million records) and obesity (0.36 million records) (fig. 6). People 

with chronic diseases, like children and the elderly, are considered sensitive segments to 

environmental conditions, their health status being easily influenced by exposure to extreme 

factors or conditions such as – low air or water quality, high temperature, the existence of 

toxic substances or radiation, etc. There are frequent cases in which a person falls at the same 

time in several vulnerable groups, for example, the elderly often have chronic diseases and a 

precarious material situation, which increases their risk of rapid deterioration of their health. 

In fact, 25% of the Romanian population is below the poverty rate, and the most exposed are 

the elderly and children. 

Table 4 - The main vulnerable groups in Romania in terms of health status (data processed according to 

(Autoritatea Națională pentru Protecția Drepturilor Persoanelor cu Dizabilități, 2022; Institutul Național 

de Sănătate Publică, 2022; Institutul Național de Statistică, 2022) 

Vulnerable group Group size 2021 The main categories of factors influencing 
health status 

People with chronic 
diseases 

8.915.434 patients 
remaining in evidence1 

Environmental factors, metabolic factors, 
administrative factors, economic factors, social 
factors 

People with disabilities 865.873 persons Administrative factors, economic factors 

People with poor 
financial situation 

5.158.978 ppersons2 Economic factors, social factors, administrative 
factors 

People without shelter 10.8003 (2004) Economic factors, social factors, administrative 
factors 

Ethnic groups 2.091.963 (2011) Social factors 

LGBTQ+ community No data Social factors, metabolic factors 

Children 4.118.484 persons under 
19 years old 

Economic factors, environmental factors, social 
factors, administrative factors 

Elderly 3.464.491 persons over 
64 years old 

Economic factors, administrative factors, 
environmental factors 

Immigrants 49.769 permanent 
immigrants 

Economic factors, administrative factors, social 
factors 

Pregnant women 97.964 new pregnant 
women taken into 
account 

Economic factors, environmental factors, 
administrative factors 

1 the number of people is probably lower, as one person may have several chronic diseases 
2 derived based on the relative poverty rate (the number of people who have an income lower than the 

threshold of 60% of the median disposable income per adult-equivalent)(Institutul Național de Statistică, 

2022) 
3 There are no official estimates. The value is based on the reports of 81.4% of city halls (excluding the 

Municipality of Bucharest), as part of a scientific research (Dan & Dan, 2005) 
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Figure 6 - The number of patients in the records of family doctors, by types of ailments (end of 2021) 

(processed data from (Institutul Național de Sănătate Publică, 2022) 

At European level, the main causes of death are those related to the cardiovascular system 

(27%, of which 12% are ischemic heart disease and 8% stroke), cancer (26%, of which the most 

common are lung cancer (5%), colo-rectal cancer (3%), breast cancer (2%) and prostate cancer 

(1%)), respiratory diseases (8%, with a predominant incidence among people over 65 years of 

age), diabetes (2%) and Alzheimer's dementia (5%). The remaining 23% of deaths are 

generated by external causes (5% - accidents, suicides) and other health problems 

(17%)(Eurostat, 2020). It can be observed that the main causes of death among the population 

are closely correlated with the previously identified favoring and restrictive factors. 

Cardiovascular, respiratory diseases and diabetes are pathologies easily influenced by 

environmental, social, economic or lifestyle factors. Romania is well above the EU average (by 

about 40%) in terms of mortality level (Organisation for Economic Cooperation and 

Development (OECD), 2020) and has the second highest value in the EU, after Bulgaria, in 

terms of deaths from cardiovascular diseases (900 deaths per 100,000 inhabitants) (fig. 7). 

 

Figure 7 - The main causes of mortality in the EU member states (averaged data for the period 2015-2017 

per 100,000 people) (Organisation for Economic Cooperation and Development (OECD), 2020) 
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As at European level, the main causes of mortality in Romania are cardiovascular diseases, 

respiratory diseases and cancer. The first 2 experienced an upward trend between 2018 and 

2020 as a result of the COVID-19 pandemic (fig. 8). These diseases can be aggravated in the 

context of poor planning of urban areas, which has a direct influence on the quality of the 

environment. There are studies that have investigated the influence of various characteristics 

of the urban environment, such as the area of green space or air quality, on the health of the 

urban population. It has been shown that the main diseases specific to urban environments, 

but also the general state of health, can be partially counteracted by optimal planning or 

aggravated by unsustainable decisions. 

Cardiovascular diseases are the most important category of chronic disorders, but also the 

most significant cause of urban deaths. It has been shown that people living in areas with a 

higher percentage of green space develop a lower risk of cardiovascular disease, regardless of 

the level of income, age or sex (Gascon et al., 2016; Seo et al., 2019). The green spaces moderate 

the effects of air pollution and health temperature and, in addition, are areas that encourage 

physical activity. Shen & Lung (2016) I argue that it is crucial for planning to emphasize the 

maximization of large green spaces and reduce their fragmentation, because these two factors 

are correlated with mortality from cardiovascular causes. In this context, the importance of 

planning actions and the use of nature-based innovations to increase the surface of green 

space in the proximity and interior of the residential areas, to connect these green spaces in a 

functional network is underlined. . Planning actions directed to the implementation of nature 

-based innovations, such as cooling nodes, urban blue axes, green rings or ventilation 

corridors can positively influence the quality of life and diminish the risk associated with 

health (Huanchun et al., 2021).  

 

Figure 8 - Causes of mortality in Romania 
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Cancer is a disease amplified especially by environmental factors, whose values are directly 

influenced by city planning. The WHO data stresses that air pollution is responsible for 29% 

of the deaths associated with lung cancer. Benzene is classified as a carcinogenic substance 

and the most dangerous pollutant resulting from road traffic, along with fine suspension 

powders (PM 2.5). In urban environments the exposure of the population to the air pollutants 

is amplified by the lack of open spaces, the mixture of urban functions and the canyon streets 

that favor the accumulation (Schiavon et al., 2015). Implementation of planning strategies that 

avoid creating canyon boulevards, favor the dissipation of pollutants by arranging urban 

corridors to evacuate them and including nature -based innovations that contribute to the 

retaining of pollutants as close to the source or to the isolation of residential spaces could 

generate a important positive impact on the state of health. Studies in the field have 

established that the percentage of green space is positively correlated with the chance of 

survival in patients with lung cancer (Yang et al., 2021).  

 

Figure 9 - The relationship between sustainable development goals and human health in cities (processed 

after (United Nations-Habitat & World Health Organization, 2020)) 
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The diseases of the respiratory system are significantly aggravated by the air pollution level 

in urban areas, which affect the population especially during daily travel, work or other 

objectives of interest. For example, nitrogen dioxide has an important impact on the 

development of the respiratory system (and on the nervous and cognition) in children, and 

high levels are correlated with a high incidence of asthma and other respiratory diseases. The 

impact of health traffic can be diminished by the implementation of nature -based 

innovations, such as street alignments made up of trees and shrubs and green fences around 

the objectives of interest (eg schools or playgrounds)(An et al., 2021).  

Obesity is both a consequence of unhealthy lifestyle and a factor that aggravates chronic 

diseases such as cardiovascular or diabetes. Obesity can be limited by physical activity, from 

the intense one made organized to the walk between the spaces in which the daily activity is 

carried out. Planning of urban areas can encourage physical activity both by achieving the 

necessary infrastructure elements (sidewalks, pedestrian crossings, etc.), as well as by 

inserting nature -based innovations that improve experience, such as street alignments that 

moderate temperature and beautifies the landscape. 

In order to analyze the determining factors on the health of the urban population, the 

data from a questionnaire applied on the urban population in Romania were analyzed. The 

analysis was performed on a number of 582 questionnaires, with a 95% confidant interval and 

an error of 4% at the level of the national urban population. The questionnaire aimed at self -

evaluating the state of health and the perception of the population on the environmental and 

metabolic factors that influence their health. 

No differences were identified in terms of weight depending on the frequency and duration of 

visits to green spaces, as opposed to other studies in the field. There have also been no 

differences in terms of time raised from the last visit to the hospital for a chronic disease and 

the weight of the respondents. As in the case of activity T.1.2, it was opted for using the 

multicriter analysis to create a methodological framework that will help to prioritize the 

innovations based on nature that can be implemented in an urban area based on their 

contribution to reducing the factors that damage the health of the population. 

The first step consisted of evaluating the contribution that nature-based innovations can have 

in improving the five main categories of determining factors of human health-environmental 

factors, socio-demographic factors, economic factors, administrative factors and metabolic 

factors. The analytical hierarchy on the 5 categories of determining factors based on expert 

opinions has stressed that nature -based innovations play a very important role in diminishing 

environmental factors, an average role in improving metabolic and a very low role in their 

effect. on social, economic and administrative factors. 

As a result, it was opted for detailing the multicriterial analysis for the influence of the role of 

NBI in improving the environmental factors with impact on the health status of the 

population in the urban environment. The results of the multicriterial analysis performed on 

the intensity of the impact of environmental factors on human health are in accordance with 
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the specialized literature, which states that the lack of green spaces, the air quality, the high 

temperature and the exposure to the chemicals are the main factors that aggravate the chronic 

diseases, while the level Noise is the main environmental problem that aggravates stress. 

When it is desired to implement an innovation based on nature, it must be analysed from the 

perspective of its impact in the direction of improving the 12 determining environmental 

factors. Based on the scores received according to the ability to improve the innovation, the 

weight of the 2 determining factors is achieved and, by aggregation, the general score is 

obtained. Those innovations that record the highest scores should be implemented. The local 

characteristics of the area should also be taken into account to ensure, besides the highest 

benefits for health and maximizing the social and economic benefits provided by these nature 

-based innovations. 

 

Table 5 - Hierarchy of environmental factors with influence on human health according to the intensity of 

the impact they can have on it 
  

1 2 3 4 5 6 7 8 9 10 11 12 Weight 

Presence of 
green areas  

1 1.00 2.00 1.00 1.00 3.00 3.00 6.00 5.00 3.00 7.00 7.00 5.00 0.178 

Noise level 2 0.50 1.00 0.50 0.50 2.00 3.00 5.00 5.00 3.00 6.00 6.00 6.00 0.133 

Air quality 3 1.00 2.00 1.00 1 3.00 3.00 5.00 5.00 2.00 6.00 6.00 5.00 0.165 

Urban heat 
island 

4 1.00 2.00 1.00 1.00 3.00 4.00 5.00 5.00 1.00 6.00 6.00 5.00 0.160 

Water pollution 5 0.33 0.50 0.33 0.33 1.00 2.00 2.00 1.00 0.50 5.00 5.00 4.00 0.068 

Air pollution 6 0.33 0.33 0.33 0.25 0.50 1.00 2.00 0.5 0.33 4.00 4.00 3.00 0.049 

Waste disposal 7 0.17 0.2 0.2 0.2 0.5 0.33 1.00 0.5 0.25 2.00 2.00 2.00 0.030 

Food 
contamination 

8 0.20 0.2 0.2 0.2 1.00 2.00 2.00 1.00 0.25 3.00 3.00 2.00 0.045 

Exposure to 
chemicals 

9 0.33 0.33 0.5 1 2.00 3.00 4.00 4.00 1.00 7.00 7.00 4.00 0.109 

Exposure to 
electromagnetic 
fields 

10 0.14 0.17 0.17 0.17 0.20 0.25 0.5 0.33 0.14 1.00 1.00 0.33 0.017 

Exposure to 
radiation 
(ionizing and 
non-ionizing) 

11 0.14 0.17 0.17 0.17 0.20 0.25 0.50 0.33 0.14 1.00 1.00 0.33 0.017 

Abandoned land 
/ damaged 
buildings 

12 0.20 0.17 0.20 0.2 0.25 0.33 0.50 0.5 0.25 3.00 3.00 1.00 0.027 
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Act 3.3. Demonstrating the role of NBI in health   

When we refer to the state of the environment we can think both about what the environment 

can offer us from a productive point of view and how the life and health of people, can be 

affected by certain unfavorable natural factors or by the consequences of economic activities 

that trigger degradation processes or lead to environmental pollution (INSP, 2010). People's 

health and well-being are now closely linked to the state of the environment (Clark, 2008). 

According to the World Health Organization, the sources of environmental degradation that 

impact the health of the population, are defined as " all physical, chemical, biological factors 

external to a person and all related behaviors (Neira & Prüss-Ustün, 2016). The state of the 

environment is deteriorating more and more due to all the activities undertaken by people, 

only a few human activities being able to rehabilitate it. Nowadays, environmental pollutants 

are numerous, and their negative effects and even their harmfulness differ from case to case 

(Zlatescu et. al., 2008). 

 

 

Figure 10 – Factors of health degradation – landscape elements, adaptation after (Fang et al., 

2021). 

The main cause of environmental degradation, still remains human intervention in 

environmental processes. In turn, the environment affects our state of health in various ways. 

The interaction between humans, the environment and health have been increasingly studied 

in recent years and environmental degradation has been shown to have a significant impact on 

human health, either directly by exposing people to harmful agents or indirectly by disrupting 

ecosystems that support life ( Tyagi et al., 2014). 

Urban transport and air pollution. Currently, air pollution remains one of the main causes 

of environmental degradation. This phenomenon represents a major risk to human health 

(Tyagi et al., 2014),  thus, emissions from vehicles cause pollution locally, in particular the 

appearance of photochemical smog in summer. Worldwide, air pollution in urban areas has 
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become a public health problem, especially in larger cities and developing countries 

(McMichael, 2000). 

The World Health Organization estimates that 1.5 billion urban dwellers face levels of outdoor 

air pollution that is above the maximum recommended limits (WHO, 2010).  Of the air 

pollutants found in urban environments, particulate matter, mostly from traffic (tab. 6) and 

from the combustion of industrial fuels, have the greatest effect on human health. Worldwide, 

an estimate shows that fine particulate matter (PM 10 and PM 2.5 ) cause about 8% of deaths 

from lung cancer and about 5% of those caused by respiratory infections (WHO, 2009). 

Table 6 - Air pollutants and adverse health effects, adaptation after (Satterthwaite, 1993) 

Air pollutants Health effects 

Particulate matter, Sulphur dioxide Increase the frequency of occurrence of respiratory 
infections 
High rates of death from acute bronchitis 
Temporary reductions in lung functions 

Polycyclic aromatic hydrocarbons They have carcinogenic effects: they have a significant 
contribution in the occurrence of lung cancer 

Carbon monoxide Affects the central nervous system 
In moderate concentrations it has negative effects on the 
perception and performance of some tasks 

Nitrogen dioxide, ozone, volatile 
hydrocarbons 

Causes eye irritation, reduces athletic performance 
Provokes the appearance of asthma and lung infections 

 

After air pollution, noise pollution is one of the most important risk factors for health in 

urban areas and is responsible for around 75% of diseases attributable to environmental 

conditions, road traffic being one of the largest emitters of noise (Silva et al., 2022). Noise is a 

common urban phenomenon and is a consequence of transport and construction in cities. 

Continuous intensity and exposure to noise sources may be associated with hearing 

impairment, high blood pressure and cardiovascular disease (WHO, 2010). Noise negatively 

affects human health, through hearing loss, the onset of stress and high blood pressure, sleep 

disturbances and distractions that most often affect productivity and reduce quality of life 

(Singh & Davar, 2004). In urban spaces, the noise limits are differentiated according to the 

zones of influence, so that in the commercial area, the noise limit can be 75 dB, but these areas 

can be prone to much higher values. In residential areas the limit is a maximum of 55 dB, here 

it is quite important that these values are kept within the imposed limit. 

The phenomenon of heat waves is distinguished by the presence of high temperatures in 

urban areas, compared to those in the surroundings (Ward et al., 2016). Usually, heat waves 

can have a direct or indirect impact on the population. Groups of vulnerable people (the 

elderly, children, etc.) can directly feel the negative effects and high temperatures (World 

Meteorological Organization and & World Health Organization, 2015). The health impact 

associated with heat waves ranges from sunburn, heat stress and thermal exhaustion to kidney 

failure and heart attacks (Zuo et al., 2015). Increasingly warm urban environments pose serious 
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threats to human health as they amplify ozone concentrations, reduce air quality, and 

promote anthropogenic energy consumption (Debbage & Shepherd, 2015).  

Recently, more and more studies have shown a positive relationship between the existence 

and availability of urban green spaces and the health of residents (De Vries et al., 2013). 

The landscape elements of residential areas are also important, so most of the research has 

focused on the effects of green and blue spaces on public health in communities, basically 

analyzing their connections with several branches of health (physical, mental and general 

health) as well as the mechanisms of impact (Fang et al., 2021).  Many of the developed 

countries have highlighted numerous observational evidence suggesting that exposure to areas 

where there are green spaces, reduces mental fatigue and stress and helps restore the 

attention of individuals (Liu et al., 2019). For example, in a city that has been designed to 

invest in infrastructure for alternative transport, such as cycling or electric scooter, there will 

be more people who will choose this type of transport. This will lead to the decrease of air 

pollution, noise and stress levels, there will be fewer effects of the heat island. On the other 

hand, there will be more green spaces where people will perform physical activities and 

increase social interaction (Nieuwenhuijsen, 2020). 

The connection between urban density and existing green spaces in cities is of particular 

interest, as the perception of density is affected by urban green infrastructure. That is why 

certain cities began to think about improving the quality of the environment and people's 

health. The "superblock" concept that was initiated in Barcelona represents a strategy of 

transforming the urban neighborhood, with the help of which car traffic is redirected away 

from the streets that are in a block configuration of 3 × 3. This urban design concept promises 

opportunities for alternative use of streets, such as the transformation of street space into 

green space (Eggimann, 2022). The terminology of "superblock" is ambiguous and differs 

depending on the context in which it is found. For example, in the case of Chinese cities this 

concept is different from a morphological and functional point of view, and it has been 

observed that urban areas fragment (Johnson et al., 2020). Among the measures proposed to 

convert the street landscape with green spaces are: urban gardens (Tappert et al., 2018), small 

green spaces (pocket parks) (Mueller et al., 2020), rain gardens (Kloss, 2008) or individual 

trees (box trees) (Schwaab et al., 2021). 

It is always known that contact with nature can be beneficial for a community, and evidence 

of the mental health benefits of contact with nature and green spaces is well documented. 

There are two main theories that try to explain this (WHO Regional Office for Europe, 2016): 

(i) The theory of reducing psycho-physiological stress directly highlights that the connection 

with nature has a positive effect for those with a high level of stress, by switching them to a 

more positive emotional state (Ulrich, 1983); (ii) The theory of restoration of attention 

suggests that involuntary attention is facilitated in particular by the presence of green, natural 

spaces with which it can be restored and improved (Kaplan, 2011). 

As can be seen from Fig. 11, nature-based innovations offer various health benefits that can be 

classified within the concept of ecosystem services as royalty services. Regulatory services 
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often act to promote health, for example by preventing disease and reducing risk factors. In 

particular, ecosystem regulating services mitigate urbanisation, reduce air and noise pollution 

and alleviate heat stress (Kabisch et al., 2017).  

 

Figure 11 – Benefits associated with different nature-based innovations 

In assessing green solutions at the urban level, we focused on distributing a survey based on 

assessing the population's perception of the associated benefits and disservices. The survey 

was structured in several parts and also included a part relevant to the health of the 

population. The area of interest in which this survey was applied included small towns in 

Romania with a population of less than 20,000 inhabitants, and the distribution of the 

questionnaire was done in online format within the social media (Facebook) groups of the 

community in the selected cities. A number of 48 cities distributed in the area of Romania's 

development regions were included in the analysis. The survey applied in urban environments 

included a question about the categories of benefits that green solutions generate and which 

of them are the most important. It turned out that 39% of respondents consider that health-

related benefits are most important in the cities where they live. The cities of Otopeni, 

Beclean, Videle, Techirghiol, Măgurele, Ineu, etc. feel most of the importance of green spaces 

for generating benefits related to human health. At the opposite pole, the cities of Dorohoi, 

Bicaz, Abrud, Hârșova, Simeria, etc. do not consider that green spaces are more important for 

health, but for the environment, social space or the economy of the city. 

The categories of urban green infrastructures depend directly on various characteristics of 

cities, their typology, as well as the complementary elements that make up urban 
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environments. The typologies of urban green infrastructures allow the adequate and detailed 

identification of certain relevant aspects in the process of their planning, construction and 

maintenance. Based on the identification of the types of nature-based solutions, the people 

who responded to the applied questionnaire were able to more easily identify the health 

benefits that these green spaces generate. Among the most important benefits felt by the 

population is the improvement of health (67%) through exposure to quality green spaces (fig. 

12). The majority stated that larger green spaces, such as parks, urban forests and even existing 

gardens in the proximity of the living space, help a lot to improve the respiratory system (65%) 

by purifying the air. Also, green spaces intended for spending free time and relaxation (parks, 

sports fields) have the ability to help people improve their ability to pay attention (48%) and 

to focus much more easily on achieving certain objectives. 

 

Figura 12 – Beneficii asociate cu spațiile verze percepute de respondenții la chestionar 
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Act 3.4. Framework for using NBI for healthy cities  

3.4.1. Introduction 

Global socio-economic and environmental challenges (e.g. waves of migration, frequent 

economic crises, armed conflicts, climate change, biodiversity decline, etc.) induce the need 

for a change in approach regarding the management of urban environments, a model 

proposed in this regard being the orientation towards solutions inspired by nature (Nature 

Based Solutions – NBS) (Raymond et al., 2017). The pressure on urban environments is 

constantly increasing, especially in the case of large cities whose polarization area has already 

exceeded the borders of the states to which they belong (Kraas & Coy, 2016). The United 

Nations predicts that by 2050 approximately 70% of the world's population will live in an 

urban environment (United Nations, 2019). Thus, the need to find solutions by which the 

quality of life in big cities remains high becomes imperative. Otherwise, urban environments 

risk becoming just uninhabitable areas, but where the main resources are concentrated. 

The development of healthy, realistic and efficient principles of city management and planning 

represents the main challenge of the scientific community but also of decision-makers at all 

scales (global, European, regional, local). The scientific paper published by Raymond et al. 

(2017) argue that nature-based solutions (NBS) can generate socio-economic and 

environmental co-benefits in the context of current global challenges. In this sense, the 

authors propose a framework for the integration of NBS in urban planning in seven stages as 

follows: 1) identification of the problem or opportunity; selection and evaluation of NBS and 

specific actions; 3) configuration of the NBS implementation process; 4) NBS implementation; 

5) permanent involvement of stakeholders and presentation of co-benefits; 6) transfer and 

improvement of NBS; 7) monitoring and evaluation of co-benefits at all stages. 

The aforementioned general framework has theoretical value because the specific realities of 

urban environments, induced by different planning systems and approaches, are much more 

complex and difficult to integrate into such a framework. This statement is supported by the 

study published by the collective Wickenberg et al. (2021) which invokes the need for a deeper 

focus on the NBS, beyond the conceptual aspects, towards the operational understanding of 

the principles and the understanding of the relationships between the local actors, directly 

responsible for the implementation of the NBS. 

Current urban planning approaches still present a rigid structure for NBS to be successfully 

integrated (Mahmoud & Morello, 2021). Planning strategies in Romania also face this reality. 

Recent studies reveal the fact that local planning strategies are predominantly oriented 

towards achieving quantitative indices (eg: the surface of green space per capita), the aspects 

related to multifunctionality, co-benefits and inter-connectivity being ignored (Niță et al., 

2018). In this context, it is understood that it is more effective to adapt the NBS integration 

framework in the management of cities in Romania to the Romanian planning model, than to 

change the planning model as a whole. 
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3.4.2. Establishing the urban planning vision 

Ever since the foundation of the first human settlements, the way of organization has 

determined their evolution (Gavrilidis, 2017). The phenomenon of globalization in recent 

decades has determined a high dynamic regarding the choice of a planning model (Crevoisier 

& Rime, 2021), contemporary cities being real "museums" on a macro scale where various 

planning approaches can be observed. The Industrial Revolution, deindustrialization and the 

Technological Revolution represent moments that catalyzed the pace of emergence of new 

approaches in urban planning (Cowell, 2014; de Amorim et al., 2019; Yigitcanlar, 2016). 

However, cities can metamorphose if planning strategies focus on the implementation of a 

particular model, a model to assume in the long term. In the following we present the most 

important models and concepts, both classic and modern planning, emphasizing the 

opportunities and barriers they impose in relation to the implementation of nature-based 

solutions.  

Smart Cities are defined by the European Commission as settlements where traditional 

networks and services are made more efficient through the use of digital solutions for the 

benefit of citizens and local businesses (European Commission, 2022). The transformation of 

traditional cities into smart cities does not involve a metamorphosis from a morphological and 

structural point of view, but rather a change at their functional level. Smart cities are 

considered to be cities with low carbon and greenhouse gas emissions due to the efficiency of 

public transport and the shift to the shared use of electric vehicles by citizens (Pellicer et al., 

2013). On the other hand, it must be understood that the transition to smart cities implies a 

certain level of technical skills among the population. Returning to the Romanian context, in 

which, with the exception of large cities, small and medium-sized urban environments face 

the phenomenon of demographic aging, the implementation of the concept could determine 

the exact opposite of the expected results, making life difficult for citizens. The 

implementation of the smart city concept can be superimposed on any urban planning model, 

classic or modern, but for it to be functional it is imperative to meet specific demographic 

conditions (see Guide to the implementation of nature-based innovations in urban 

environments). 

Green Cities are settlements focused on expanding and preserving the natural elements 

within and in their vicinity. The concept itself involves the use of nature-based solutions, with 

spaces covered by vegetation in cities having the role of combating the effects of climate 

change, cushioning the shock generated by extreme weather events, improving poor air 

quality, attracting new investments to the city through increasing the degree of attractiveness 

or combating the phenomenon of social and ethnic segregation. This concept is successful in 

cities that have already reached a level of economic development that gives citizens a 

comfortable standard of living. In developing cities, the concept is difficult to implement 

because it conflicts with the expansion of built-up areas (buildings or infrastructures). In this 

sense, the European Nursery Association (ENA), with the support of the European 

Commission, started the Green Cities Europe campaign, which aims to support and motivate 
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decision-makers involved in urban planning to invest in the creation of new urban green 

spaces. Urban planning strategies in Romania focus on solving social, economic and building 

problems, the expansion of green spaces not being at the top of priorities (Gavrilidis et al., 

2020b; Niță et al., 2018).  

Compact cities are based on a planning model whose main objective is to stop the impact on 

the environment generated by the urbanization phenomenon (Van Der Waals, 2000). The 

adoption of this planning model implies the imposition of imaginary limits beyond which the 

urbanization process cannot take place. In some cases these limits are purely administrative, 

assumed by the authorities, in other cases these limits are imposed by the geography in which 

the settlements have developed. Such a model is also considered economically efficient as 

distances are shorter, energy/fuel consumption is lower and the use of public transport is 

easier (Dempsey & Jenks, 2010).  The compact city is considered a sustainable planning model 

(Burton et al., 2003), but the implementation of this model does not offer a wide range of 

possibilities for the integration of nature-based solutions within cities due to the lack of 

unbuilt space. The communist planning model in Romania respected to a certain extent the 

principles described by this concept, with blocks of flats developing a lot in all the cities of the 

country. After 1989, the opening to the market economy determined a change in the 

consumption patterns of the Romanian urban society (Ciocănea, 2017), the private real estate 

sector experiencing an important growth recorded even at the present time. For this reason, 

Romania's big cities have faced a phenomenon antithetical to the compact city concept, 

namely urban sprawl (Grădinaru et al., 2015; Grigorescu et al., 2012; Suditu, 2009), an 

urbanization model unanimously accepted as unsustainable (Brueckner, 2000).  

Garden cities (Garden cities – Edible cities) are based on a planning model based on the 

concentration of the benefits generated specific to rolling and urban environments in a single, 

well-defined human settlement. The model is based on the utopian vision of Ebenezer 

Howard from the beginning of the 20th century and involves the integration of typical rural 

landscapes in an urban setting (Hall et al., 2006). Thus, the cities must be equipped with 

yellow/green belts, the initial purpose of this model being to bring the working class from the 

secondary economic sector in the city into contact with the primary economic sector in the 

rural-urban fringes. The edible city concept involves allocating the stimulation of agricultural 

practices in urban environments and encouraging citizens to take part in this process. The 

phenomenon of globalization has led to an increase in the population's dependence on food 

resources located thousands of kilometers away, the flow of which is volatile and 

unpredictable (Young, 2004). Community gardens, a central element in the implementation of 

the edible city model, have become essential in times of crisis. We thus understand that the 

implementation of this planning model can have strategic and public safety implications when 

traditional flows of food resources are disrupted or interrupted. Nature-based solutions are at 

the heart of this planning model. In many Romanian cities, the residents of the block set up 

more complex gardens, where they also raised animals on the "maidanels" in the proximity. 

After the year 2000, however, these practices were abandoned, the block gardens were 
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reduced in size at the expense of the roadway and parking spaces, and the land was occupied 

by new residential constructions (Badiu et al., 2018; Gavrilidis et al., 2019). 

Modular cities are based on the planning principles described by Patrick Geddes which are 

based on three essential pillars: living, working, family. Basically, the model proposed by 

Geddes involves the organization of the city's neighborhoods so that jobs and services 

(educational, cultural, commercial, etc.) are located at walking distances from residential 

areas. Integrating nature-based solutions into such a planning model must adapt to the model 

itself. Thus, the design of such solutions must also be carried out at the neighborhood level, 

they being oriented towards solving the specific challenges of each urban tissue. The modular 

planning model provides the right framework for testing nature-based solutions on a small 

scale. The disadvantages of this model can be associated with the lower degree of connectivity 

of the components of green infrastructures, thus a greater degree of fragmentation. On a 

general level, the modular planning model is associated with social and ethnic segregation, 

often managing some neighborhoods in this urban configuration becoming real challenges for 

local authorities (Hunt, 2005). 

Concentric cities are based on the distribution of housing patterns concentric to the 

administrative and business center of the city. From the center to the periphery, it describes a 

first transition area, inhabited by expats and the lower class, followed by a middle-class area 

with single-family homes, and the outer ring, intended for commuters (Nickerson, 2022). In 

such a model, the different categories of services are distributed dispersedly within each zone. 

The concentric planning model of cities is among the first planning models in modern urban 

planning history (Brown, 2011). And the selection of areas where the integration of green 

solutions is necessary is easy because it corresponds to the concentric areas. So that for a 

concentric model to be implemented in correspondence with the theoretical principles, the 

settlement must be located in open, wide and flat spaces, with a reduced fragmentation of the 

relief. Such conditions are rarely encountered, which is why there were no such approaches 

among Romanian cities. And this planning model is thought to foster social and ethnic 

segregation within cities. 

The multinuclear urban planning model created by Chauncy Harris and Edward Ullman in 

1945 starts from the idea that cities can have an administrative center but several economic 

and logistical centers. These housing models, also based on social class criteria, interpenetrate, 

creating heterogeneous urban landscapes, especially in transition areas. Many large cities of 

the world are developed on the polycentric principle. In the case of Romania, the city of 

Bucharest is the best example in this case. During the communist period, the economic and 

logistic centers were represented by the areas where industrial production was concentrated, 

later after 1989 these centers were converted to the tertiary and quaternary sectors (Ex: Pipera 

platform, Timpuri Noi, Semanatoarea, Preciziei, etc.). Integrating nature-based solutions into 

such a planning model involves undertaking a complex process because the challenges specific 

to such settlements are also complex and varied. 
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3.4.3. Establishing the scope of challenges specific to urban environments in Romania 

At the national level, the objectives set for urban environments in Romania are related to the 

Sustainable Development Goals, especially Goal 11 – Development of cities and human 

settlements so that they are open to all, safe, resilient and sustainable (Celac et al., 2018). 

Achieving the targets set for 2030 in the National Strategy for the Sustainable Development of 

Romania 2030 represents an important challenge at the local level because in this endeavor 

there is a need to strengthen the institutional capacity at the level of administrative units, but 

also to integrate the principles and concepts of NBS in a coherent and operational both in 

administrative documents and in local management practices. The integration of the NBS 

principles for the planning of healthy cities in Romania must take into account the specifics of 

each city. However, the Healthy Nature project wants to create a general framework through 

which local decision-makers can easily identify which are the optimal alternatives to respond 

to the socio-economic and environmental challenges they face, and at the same time respect 

their the obligations outlined by the National Strategy for the Sustainable Development of 

Romania. In this sense, through the present project we propose an approach based on four 

main pillars through which NBS will be integrated into the Romanian planning model (fig. 13). 

 

 

Figure 13 - General stages required for the implementation of NBS in the planning model of cities in 

Romania 

The evaluation stage represents an essential pillar because in this stage the obstacles that 

prevent Romanian cities from reaching the levels of sustainability and resilience imposed by 

the central and international level are identified and ranked. The assessment of the specific 

challenges of Romanian urban environments must be oriented towards the three 

interdependent sectors: social, economic and environmental, which also reflect the general 

state of health of the population. The current problems of urban environments are recognized 

both by scientific studies and by the Territorial Development Strategy of Romania (Ministerul 

Dezvoltării Regionale și Administrației Publice, 2015). The main approach in the evaluation 

stage is to relate the problems to causes. The specificity of socio-economic and environmental 

problems is determined by the complexity of the causes found in each city in Romania. The 

causes behind the problems of Romanian cities can only be identified by following relevant 
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indices and indicators, reason. These indices and indicators are presented extensively in the 

Guide to implementing nature-based innovations in urban environments. To support local 

authorities, an integrated calculator (UrChal) has also been developed, in which all the 

relevant indices are concatenated in the establishment and challenges of urban environments. 

This calculator is available on the project's page, those interested can fill in the indicated data 

so that at the end they can see which indicators they need to improve. The data required to be 

filled in are data that local authorities hold or have easy access to. 

The stage of alternative proposals involves a period of debate and discussion with relevant 

actors, in which the identified challenges are analyzed and alternative solutions are sought to 

solve them. In order to reach the targets imposed by the SDDR and to increase the degree of 

resilience of cities, it is necessary to find solutions that produce long-term benefits. It is 

preferable that these alternative solutions can be developed so that from the moment they 

become fully operational they can be self-sustaining or require minimal maintenance costs. In 

this sense, NBS represent the most viable approach that exists at the moment, but configuring 

them to respond to the identified urban challenges involves specific steps to streamline and 

make the decision-making process more transparent. The HealthyNature project proposes a 

decision-making process model that local authorities can implement (fig. 14).  

 

Figure 14 - Schematic representation of HealthyNature's proposed decision-making process to identify 

efficient and optimal NBS for managing urban challenges 

The proposed decision-making process in order to validate the NBS for the management of 

specific urban challenges involves 6 phases carried out over a maximum period of 270 days. 

The first phase involves the identification of challenges for each sector (social, economic, 

environmental and health) which can be done using the UrChal integrated calculator, 
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developed in the present project. Afterwards, it is necessary to create a multidisciplinary 

working group, with voluntary participation, whose configuration should be as follows 4 

representatives of the local authority; 2 experts with doctorates in relevant fields (urban 

planning, architecture, biology, geography, ecology, forestry, etc.), 1 forestry expert (from a 

relevant institution at the local level), 1 hydrological expert (from a relevant institution from 

the local level), 1 ISU representative (from the relevant institution in the locality), 1 health 

expert (from a local health unit), 2 representatives from the local civil society (NGOs with 

local concerns), 1 meeting secretary . If after the stage of identifying urban challenges it is 

found that at least one proposed index is under minimum critical threshold – The PMC (see 

UrChal integrated calculator) convenes NBS Working Group – GLNBS.  

In this way, the second phase of the process begins where the causes/determining factors 

that led to the emergence of the identified challenge/s are discussed and the classic measures 

considered by the local public authority to solve them are analyzed. After this phase the 

Secretary prepares a Status Report with GLNBS's conclusions in relation to the identified 

challenges. 

In the third phase of the decision-making process, the local public authority makes the 

Status Report available to citizens through social platforms and the official website of the local 

public authority. For 30 days the document is available to the public, during which citizens 

can express their views on it. At the end of the 30 days, the secretary centralizes all the views 

of the citizens.  

In the fourth phase of the decision-making process, GLNBS members meet and discuss 

possible nature-based solutions (NBS) to manage the identified urban challenges. The 

Secretary makes the centralized views of citizens available to the members. This phase ends 

with the formulation of a draft NBS proposals for the identified challenges. 

The fifth phase consists of making the draft developed in the preceding phase available to 

citizens through the official social media channels and the web page of the local public 

authority. For 30 days the document will be available to the public, during which their 

opinions on the document will be centralized by the secretary. 

The last phase of the decision-making process, phase six involves the reconvening of the 

GLNBS to develop the NBS urban challenge management package and propose a timetable for 

implementation. At the beginning of the debate, the secretary makes the centralized opinions 

from the citizens available to the members, who then integrate them into the NBS package. 

After the elaboration of the NBS package, the decision-making process ends, the document 

entering the classic administrative flow, being subject to the vote of the Local Council. 

The proposed model represents an approach based on the voluntary participation of the 

involved factors that local authorities can call upon. In developing the model, the integration 

of the expert opinion approach and the involvement of citizens in the decision-making process 

was taken into account. The integration of forms of expert opinion in urban planning is 

considered a useful approach because it brings different points of view into discussions, 
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generating debates completed with decisions based on approved expertise (Masser & Foley, 

1987). At the same time, the involvement of people outside the local administrative apparatus, 

especially experts and with scientific concerns, in the decision-making process can contribute 

to reducing the rift between the scientific community and the administrative sector (Gavrilidis 

et al., 2019; van Stigt et al., 2015). The involvement of representatives of civil society, but also 

the consultation of the general public in order to take urban planning decisions, is in line with 

modern concepts that demonstrate that in this way the decisions of municipalities are 

approved more quickly by taxpayers and are more appreciated (Forester, 1999). Recent studies 

indicate that public involvement in decision-making attracts electoral capital, but this process 

has proven operational and functional only in consolidated democracies (Abbott, 2021).  

The NBS test stage has the role of verifying on a small scale the effectiveness of alternative 

solutions as an effective response to current urban challenges. In this sense, we recommend to 

local authorities that have in view the integration of NBS in city planning to test them through 

pilot projects, which they can monitor for a period after which they can evaluate the 

effectiveness of nature-based solutions in response to urban challenges. Testing the 

effectiveness of NBS also starts from identifying urban challenges using the integrated UrChal 

calculator. Following the results obtained, an index is chosen that is below the minimum 

critical threshold (MCT) for which a short list of NBS is drawn up to respond to the identified 

challenge. Representatives of the local public authority, experts and representatives of civil 

society are invited to participate in the creation of the short list. Afterwards, an area is chosen 

in which to implement the solution to be chosen. 

The short list of NBS and the area selected for implementation are put up for public debate 

(maximum 30 days), during which citizens can express their opinions on the proposed 

solutions. After the public debate, a solution agreed upon by the local public authority 

together with the other actors invited to participate in the process is selected and the pilot 

implementation of the NBS in the selected trial area is carried out. Once the solution is 

implemented, its functionality and effects are monitored for a predetermined period of time, 

and after the monitoring period the local public authority will evaluate the impact of the NBS 

at the established scale by evaluating the problem index. As a result of this approach, an 

efficiency report is made, which establishes to what extent the implemented solution has 

improved the value of the monitored index. The process is systematically described in fig. 15. 
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Figure 15 - Systematic representation of the NBS testing stage 

The stage of large-scale implementation of NBS in urban planning must come when the 

testing of several such solutions on a smaller scale registers satisfactory results and after the 

decision-making apparatus regarding the selection of optimal solutions becomes fully 

operational. By large-scale implementation of NBS in urban planning we can understand 

either the successful integration of nature-based solutions in order to solve specific problems 

and in pilot areas that will then be applied at the level of the entire city, or by the example 

given by a group of local public administrations that managed to implement NBS at the level 

of territorial administrative units and which are followed by the others, on a national scale. 

It is important to state that promoting the integration of NBS in urban planning does not 

represent an argument against classical approaches to respond to urban challenges. Nature-

based solutions have the role of supporting classical approaches, examples of good practice 

from different cities of the world demonstrating that NBS can reduce the costs of managing 

urban environments (Le Coent et al., 2021), increase their resilience in the face of global 

environmental problems (Bartlett & Mistry, 2021) and improve quality of life levels (Antuna-

Rozado et al., 2019). In this sense, additional efforts are needed so that representatives of local 

and central authorities are correctly informed and trained about the benefits imposed by the 

integration of NBS in territorial planning as a whole and in urban planning in particular. 

These efforts must be supported in particular by the scientific community and experts who 

engage in permanent dialogue with decision-makers, the activities carried out or the results 

obtained within the HealthyNature project also contributing to this approach. 
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3.4.4. Selection of nature-based innovations suitable for achieving sustainability goals 

and increasing resilience in urban environments in Romania 

Nature-based solutions are often associated with environmental quality benefits in urban 

environments. However, detailed analyzes and almost two decades of research confirm that, in 

addition to the benefits associated with the environment, they can also support solving 

problems in other sectors that are not directly related to the quality of the environment. As 

the name of the concept indicates, their integration into urban planning aims to provide 

solutions for a wide variety of problems. Planning documents mention green infrastructures, 

ecosystem services or nature-based solutions to the environmental component, often being 

used as a modern synonym for green spaces for which they are assessed almost exclusively 

through the lens of the per capita green space index (Badiu et al., 2016).  

The HealthyNature project team tries, through the results of the project, to increase awareness 

among the general public, but also among local authorities, regarding the benefits provided by 

nature-based solutions, campaigning for them to be included in the environmental chapters as 

well economic, social or public health from local development strategies. Next, we will start 

from the challenges specific to urban environments in Romania, identified from the 

information presented in the SNDDR and SDTR (Guide for the implementation of nature-

based innovations in urban environments). 

SOCIAL CHALLENGES 

■ (SOC 1) The phenomenon of demographic aging it is predominately present in rural areas 

in Romania, but it is also felt in the urban environment, especially in small and medium-sized 

cities. Among the main causes of demographic aging is the decline in the birth rate on a 

national scale (Mihaescu et al., 2009), a phenomenon determined in turn by the emigration of 

the young population to other countries. According to official statistics from the year 2020, 

until the date of publication of this report, approximately 3 million Romanians lived in 

another country (International Organization for Migration, 2022). Estimates by statisticians 

indicate that the population over 60 will reach 33% in 2050 if the current trend is maintained 

(Bodogai & Cutler, 2014). In this context, a huge pressure is estimated on the economic and 

social environment of Romania (Asandului, 2012). The reasons for the emigration of the young 

population from Romania are multiple and relate to macro-economic factors, but also the 

existing quality of life standards in the country. 

We theorize, based on the situation of the last two decades, that young Romanians prefer to 

start their families in other countries because of the opportunities and conditions they can 

offer their children in developed countries. Thus, we identify the fact that in addition to the 

necessary macro and microeconomic measures, ensuring suitable living conditions in 

Romanian cities would represent a relevant objective in stopping the migration of the young 

population and in stimulating the birth rate, which would stop the demographic aging 

phenomenon. 
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■ (SOC 2) School dropout from Romania reached the rate of 6.71% of the total school 

population in 2007, and according to data from the World Bank, the rate of students who 

abandoned the education system since the primary cycle is 8.31%(World Bank, 2022). The 

phenomenon is mainly associated with rural environments, but small and medium-sized cities 

are also affected. The official data of the National Institute of Statistics show that the number 

of school units in urban environments, in all education categories, decreased by 60% from the 

year 2000 to the year 2022 (INS, 2022b). Among the causes of school dropout are the decrease 

in the attractiveness of school units determined by poor equipment, the crisis of teaching staff, 

the growing distances between school units and students' homes, and the increase in indirect 

costs associated with the education process. Of course, macro and micro economic reasons, 

generally valid for the entire country, are added to these causes. 

■ (SOC 3) Integration of vulnerable groups in society (ethnic minorities, elderly, 

disabled, women) represents an important challenge for the Romanian authorities. Urban 

environments are perceived as areas where social equity is addressed through specific 

measures (Botzat et al., 2016), however, the integration of vulnerable people into society is an 

arduous and cumbersome process. Social equity represents a sustainable development 

objective that Romania has assumed it will achieve by 2030. 

■ (SOC 4) Increasing the quality of housing it also represents an objective that Romania 

has assumed through the SNDDR. Compared to 1990, the interior quality of housing has 

improved with the updating and modernization of technical standards, but also due to the 

increase in the standard of living as a whole. Even in this context, differences in the quality of 

housing between the middle and upper classes have grown, with living space relative to 

household income indicating that those with middle incomes can afford old housing 

developed during the communist regime or new housing but with useful comparable to the 

old ones (Soaita & Dewilde, 2021). However, the quality of living as a whole is determined both 

by the internal and external environment, and as regards the latter, the situation at the level of 

cities in Romania has deteriorated. The main causes of this phenomenon are the shrinking of 

green spaces, especially small ones (residential gardens, street alignments, etc.) at the expense 

of paved surfaces (Badiu et al., 2018), increase in traffic values, therefore implicitly an increase 

in the intensity of noise pollution (Bilaşco et al., 2017) and the densification of built-up areas 

favoring the appearance of the heat island (Cheval & Dumitrescu, 2009).  

■ (SOC 5) The decrease in the cultural level of the population represents a relatively 

recent challenge. The decrease in the number of cultural units in Romanian cities is one of the 

main causes of this phenomenon. The official statistics of the INS show that although the 

number of performance institutions has increased from 2000 to the present by almost 58%, 

the number of spectators has decreased by 37% (INS, 2022a). The number of public/private 

libraries in Romania decreased by 65% and the number of active readers by 58% in the last 

two decades. These trends can be explained by the increase in the number of Internet users or 

the emergence of electronic alternatives for reading. 
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ECONOMIC CHALLENGES 

■ (ECO 1) Lack of jobs, ■ (ECO 2) Lack of private investment and ■ (ECO 6) Labor crisis 

represent problems faced especially by small and medium-sized cities in Romania. Among the 

causes of this problem are the polarization of investments and investors by big cities, regional 

centers, but also the low attractiveness of small and medium-sized cities for investors. The low 

attractiveness for investors in small and medium-sized cities is determined by the lack of labor 

force, especially the skilled one. The previously mentioned factors regarding the migration of 

the young population and the phenomenon of demographic aging contribute to this 

phenomenon. In the absence of government and local strategies to encourage investment and 

entrepreneurship in small and medium-sized cities through the provision of facilities, nature-

based solutions can contribute positively to stimulate the growth of employers.   

■ (ECO 3) Dependence of local budgets on county or central funds contributes to the 

unbalanced development of Romanian urban environments, the allocation of funds often 

being based on political criteria (Gavrilidis et al., 2020a). This challenge is determined by the 

lack of private investments and investors that could increase revenues to the local budget, 

thus eliminating the supplementation of local budgets from the central budget. 

■ (ECO 4) The low degree of absorption of European funds represents a specific challenge 

(Zaman & Georgescu, 2009). The crisis of personnel specialized in attracting European funds 

in small and medium-sized cities of Romania is among the causes of this challenge. 

■ (ECO 5) Lack of investment in local infrastructure remains a challenge even for 

Romania's big cities. The degradation of the existing infrastructures, the need to expand the 

technical-building and transport infrastructures represent increasingly pressing requirements 

of the taxpayer, and the rate at which local authorities invest in this sector is considered slow. 

ENVIRONMENT CHALLENGES 

■ (MED 1) Degradation of air quality and ■ (MED 3) Deterioration of groundwater and 

surface water quality in urban environments it is determined by the increase in the number 

of motor vehicles, the reduction of surfaces covered with vegetation and the increase in the 

density of built surfaces. The low degradation of air in urban environments is a cause of the 

decrease in the quality of living and the health levels of the population, having an impact on 

the general quality of life. 

■ (MED 2) Infestation with invasive alien species is a consequence of the phenomenon of 

globalization and the freedom of movement of citizens. The occurrence of alien invasive 

species in urban environments can have a negative impact both on the economic sector and 

on the health of the population (Gavrilidis et al., 2020c). Invasive alien species also pose a 

threat to biodiversity conservation efforts (Vilà et al., 2011).  

■ (MED 4) Control of illegal waste dumps represents a challenge to urban environments on 

a global scale. In the case of cities in Romania, waste management is a challenge, especially 

due to Law 98/2016 which regulates the way public procurement is carried out and by which 
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the authorities are obliged to award sanitation contracts to economic agents who bid the 

lowest price, not taking into account of the logistics and capacity of the economic operator 

required for the sanitation of cities at a high level. The incidence of illegal waste deposits 

within the urban administrative units of Romania can also be explained by the undersizing of 

the staff of the Environmental Guard, an institution which, through its representatives in the 

field, must apply fines. Last but not least, the low rate of connection to the sanitation system 

of households in urban environments, especially small ones, creates the right environment for 

illegal storage of waste. 

■ (MED 5) Increased incidence of extreme weather events is associated with global climate 

change. The occurrence of extreme weather phenomena in urban environments in Romania 

causes the collapse of building infrastructures, causing damage and in some cases even loss of 

human life. In this sense, the development of alternative solutions is necessary to take over the 

pressure that these phenomena place on the building infrastructures. 

■ (MED 6) Vulnerability to natural hazards (other than meteorological), especially 

landslides and floods, is determined by the expansion of built-up areas in risk areas. This 

situation occurs when the general urban plans are not respected, are not updated or the 

experts involved in their development do not benefit from sufficient expertise. And in this 

case, solutions based on nature can represent an alternative by which the aggressiveness of 

natural hazards can be amortized.  

■ (MED 7) Biodiversity decline it is generated, among others, by the expansion of urban or 

urbanized areas. Thus, urban environments are obliged to implement special conservation 

measures, in order not to create a favorable context for the emergence of conflicts between 

humans and different species. In the context of Romania, the example of human-bear conflicts 

in mountain urban environments is known. One reason for this conflict is determined by the 

expansion of built-up areas in the bear's habitat, but also by the lack of food sources in its 

natural habitat. 

■ (MED 8) Loss of oxygenating surfaces at the expense of gray infrastructures is the 

main environmental challenge of big cities in the world and implicitly in Romania, the analysis 

of satellite images and the processing of data through GIS techniques provide indisputable 

evidence that the surface of green spaces in the big cities of Romania has decreased in the last 

30 years, while the built surface of grown (Badiu et al., 2018; Costăchioiu et al., 2014; Mihai et 

al., 2015). This process causes the quality of environmental components to decrease, 

influencing the level of quality of life in urban environments. 

CHALLENGES IN THE FIELD OF PUBLIC HEALTH 

■ (SAN 1) Insufficient medical staff represents a challenge highlighted very clearly by the 

global health crisis caused by the SARS-COV2 virus. The undersizing of the medical staff is 

caused by the exodus of doctors from Romania over the last 30 years (Botezat & Moraru, 

2020). One cause of this exodus is ■ (SAN 2) Lack of medical infrastructure and 

investments in the medical system. World Bank data indicate an average number of 3 doctors 
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per 1000 inhabitants, while countries such as Bulgaria (4.21 doctors/1000 population) or Greece 

(6.23 doctors/1000 population) record better values. Regarding the number of hospital beds 

reported per thousand inhabitants, Romania records a value of 6.9 beds/1000 people, a 

decreasing value compared to 1980 when Romania recorded 8.8 beds/1000 people. In this 

context, it is necessary that, in addition to measures to retain medical staff in the country, a 

series of solutions should be implemented to stimulate and ensure a healthy lifestyle so that 

the number of patients does not overwhelm the medical system. 

■ (SAN 3) Insufficient alternatives for proper nutrition became a challenge with the 

infusion of imported products made available to the population through chain stores. Cheaper 

food products are preferred by a large number of Romanians, most of the time these products 

are considered less healthy. Thus, social and economic challenges cause the lower and middle 

class population to prefer cheaper products but with lower nutritional value. Data provided by 

Global Nutrition and Policy Consortium (2022) indicates that Romania's eating habits are in 

line with the global average, but at the European level, Romanians' diet is poor, which 

increases the risk of chronic diseases. The decrease in the number of agri-food markets in 

cities and the flooding of the Romanian market with imported products, which are subjected 

to specific treatments to withstand long-distance transport, have favored the emergence of 

this challenge. 

■ (SAN 4) Lack of infrastructures to stimulate outdoor activities represents a challenge 

whose causes can be identified in urban planning strategies. Examples even from Romanian 

cities indicate that if the framework is created for spending time outdoors, citizens respond 

positively. The traffic values on the routes to the natural and semi-natural areas in the vicinity 

of the registered cities during public holidays or vacations confirm the desire of the population 

to spend time and have physical activity outdoors. The creation of such facilities or 

opportunities within cities increase the level of attractiveness of cities and improve quality of 

life indices. 

■ (SAN 5) Degradation of the health status of the population in Romanian urban 

environments has multiple causes, among the main causes being the poor quality of the 

environmental components and the presence of complex stress factors (noise, the color of 

buildings, the chaotic placement of billboards, light pollution at night, etc.). Also, the food 

pattern of the urban population contributes to the faster degradation of health. Data 

published by OECD (2022) shows that the life expectancy of Romanians decreased from 73.7 

years in 2010 to 72.9 in 2021. This is an alarm signal that forces the local urban authorities to 

implement measures in their planning and development strategies to contribute to improving 

the situation of population health. 

■ (SAN 6) Rising obesity rates among young people represents a challenge determined by 

the dietary patterns adopted by the population. Statistical data indicate that the obesity rate 

among the adult population in Romania is 22.5%. According to the National Institute of Public 

Health, the incidence of non-endocrine obesity among young people in the urban 

environment recorded a value of 4.4% in 2020 (INSP, 2020). It is expected that after two years 
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of restrictions imposed by the SARS-COV2 pandemic situation, these values have increased. 

The lack of opportunities for outdoor physical activity and the diet favor the prevalence of this 

condition among the young population in urban environments. This challenge also has 

negative echoes in the social and economic sectors. 

Following the synthesis of the socio-economic, environmental and health challenges identified 

for urban environments, the HealthyNature team proposes a series of nature-based solutions 

to respond to these challenges in the medium and long term. These solutions are intended to 

support traditional solutions and local authorities in achieving the objectives of urban 

sustainability and resilience. 

 

Nature Based Solution Effective for 

Green roofs 

Stimulating through decisions at local level that new civil 

(especially collective residential units), commercial and 

administrative buildings are provided with green roofs. Assessing 

the suitability of existing buildings for the location of such 

facilities 

Soc4 

Eco1; Eco2; 

Med1; Med7; Med8 

San5  

 

Green walls 

Stimulation by local decisions that new civil buildings (in 

particular collective), commercial and administrative residential 

units are provided with green roofs. Assessment of the suitability 

of already existing buildings for the location of such 

arrangements 

Soc4 

Eco1; Eco2; 

Med1; Med7; Med8 

San5 

 

Introduction of species to keep the pest population under 

control 

Rodents, pigeons or insects are species that create discomfort to 

the population and cause damage, generating additional 

expenses to the local government. The controlled introduction of 

raptor bird species to control the rodent or pigeon population 

has proven to be a viable solution in many cities of the world. 

The creation of infrastructures for the protection of bat species 

in urban environments generates indirect benefits because a bat 

can consume up to 1000 insects in a single hour. This is a nature-

based alternative to the use of repellent chemicals that involve 

expenditure from the local budget. 

Med2; Med7 

San5 

 

Rewilding of rainwater gullies 

Replacement of concrete channels with earthen channels planted 

with hygrophilic vegetation. This approach has proven effective 

by increasing the water retention capacity, decreasing the speed 

of rainwater runoff and cushioning the impact that large volumes 

of water resulting from heavy rainfall have on the sewerage 

system. 

Soc4; 

Eco1; Eco2; Eco5 

Med3; Med5; Med7; Med8 
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Nature Based Solution Effective for 

Allocation of intra-urban land for community gardens 

Infrastructures widely present in Western cities encourage 

outdoor activities, social interaction and ensure a level of 

subsistence in the event of food crises 

Soc1; Soc3; Soc4; Soc5 

Eco1; Eco2; Eco6 

Med1; Med7; Med8 

San1; San2; San3; San4; San5; 

San6 

 

Green belts 

Planting curtains of arboreal and shrub vegetation at the contact 

of functional areas with natural and semi-natural areas bring 

benefits in terms of landscape and air quality. Once the species 

within the green belts mature, they become natural barriers to 

particulate matter transported by air masses over long distances. 

The denser the vegetation, the green belts can function as 

natural barriers for wild species in nearby habitats. At the same 

time, green belts can become nesting areas for certain bird 

species, supporting biodiversity conservation efforts 

Soc4 

Eco1; Eco2; Eco6 

Med1; Med3; Med5; Med6; Med7; 

Med8 

San4; San5 

 

Extension of permeable areas covered by vegetation 

The high density of built-up, impermeable surfaces does not 

allow rainwater to infiltrate the soil, overloading sewage systems 

and causing flooding. Replacing tartan in children's playgrounds 

with turf or replacing asphalt on sidewalks with pavers that allow 

water to run out vertically are some examples of the expansion of 

permeable surfaces in urban environments 

Soc1; Soc3; Soc4 

Eco1; Eco2; Eco4; Eco5; Eco6 

Med5; Med6; Med8 

 

Creation of rainwater abstraction and retention 

infrastructure 

Arrangement of rainwater reception basins, with natural banks 

and covered with vegetation. The captured water can be used to 

irrigate green spaces during dry periods, reducing the costs for 

this operation. These infrastructures can also be used as places 

for leisure and leisure by citizens 

Soc4 

Eco5; 

Med3; Med6; Med7; Med8 

San5 

 

Vegetation lanes along the main traffic arteries 

These vegetation corridors, equipped with tree species with a 

rich canopy, function as a sound barrier and filter of pollutants 

emitted by motor vehicles. They also improve the quality of the 

urban landscape 

Soc4 

Eco1; Eco2; Eco5; Eco6 

Med1; Med5; Med7; Med8 

San1; San2; San5 

 

Allowing spontaneous vegetation to settle on certain plots 

of green space 

Although they give the feeling of unmaintained space, the plots 

on which spontaneous vegetation is installed and on which no 

herbicdication treatments are applied have higher ecological 

value because they support the emergence of pollinating species, 

essential in the food chain. 

Med7; Med8 

aaaa 

Planting fruit trees/creating urban orchards Soc1; Soc3; Soc4; 
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Nature Based Solution Effective for 

These species support the provision of ecosystem-based sourcing 

services, stimulate outdoor activities, improve the quality of the 

urban landscape and provide identity to neighborhoods 

Eco1; Eco2; Eco3; Eco6 

Med1; Med8 

San3; San5; San6 

 

Community Gardens 

Assigning plots of land to school units, cultural institutions or 

companies in which they are allowed to create identity/thematic 

gardens with the prohibition of construction. The approach 

involves the expansion of green spaces without further 

maintenance costs from the local authority, strengthening the 

sense of belonging, stimulating outdoor activities. 

Soc1; Soc2; Soc3; Soc4; Soc5 

Eco1 Eco2 Eco6 

Med1 Med3 Med5 Med7 Med8 

San4 San5 San6 

 

Planting of native species 

Replacement of decorative, exotic species with native species. 

This reduces the risk of accidental introduction of invasive alien 

species into urban environments that can easily turn into pests 

for the control of which involves additional costs and logistical 

efforts 

Soc4 

Med1 Med2 Med7 Med8 

 

Arrangement of composting deposits 

Arrangement of composting landfills where vegetable waste 

resulting from maintenance works of green spaces to be stored. 

Create a system to reward citizens who store separate 

compostable waste for it to be taken over by the sanitation agent 

and transported to the composting yard. Subsequently, the 

resulting material can be used as a fertilizer in the arrangement 

of urban green spaces or it can be sold, thus reducing 

maintenance costs for green spaces and collecting additional 

revenues to the state budget 

Soc3 

Eco1 Eco2 Eco3 Eco4 Eco6 

Med4 

San4 San6 

 

Rewilding of river banks 

The creation of wetlands, floodplains, adjacent to watercourses, 

populated with hygrophilic species, reduces the impact 

generated by floods by increasing the water retention capacity. 

They can also be accessed for recreational purposes by the 

population and can become sanctuaries for ichthyophagous bird 

species. Replacing concrete dams and slopes with rock or earth 

embankments that allow the installation of riparian vegetation 

helps to lower the speed of water drainage and improves the 

urban landscape 

Soc1 Soc4 

Eco1 Eco2 Eco3 Eco5 Eco6 

Med3 Med6 Med7 Med8 

San5 
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Dissemination and communication activities   

Dissemination and communication activities required the realization main result categories at 

the WP3 level regarding Establishing the general framework for healthy cities in 

Romania (Act 3.1 - Assessing determinants of urban health, Act 3.2 - Drivers and barriers of 

health in Romanian cities, Act 3.3 - Demonstrating the role of NBI in health and Act 3.4 - 

Framework for using NBI for healthy cities). 

All the proposed results have been accomplished. 

 

No. Purposed results Obtained results Degree of 

accomplishment 

R1. 2 ISI articles 4 ISI articles (1 published article, 3 

under review) 

Realized 

R2. 2 presentations at international 

conferences or another scientific 

events 

5 presentations at international 

conferences 

Realized 

R3. 1 project website updated with 

relevant information. 

1 project website updated with 

relevant information. 

Realized 

R4. 2 social media accounts associated 

with the project updated with 

relevant information 

2 social media accounts associated 

with the project updated with 

relevant information. 

Realized 

R5. 1 electronic brochure containing 

general framework for integrating 

in urban planning. 

1 electronic brochure containing 

general framework for integrating 

in urban planning. 

Realized 

R6 1 application to an EU-funded 

project. 

1 application to an EU-funded 

project. 

Realized 

R7 1 scientific report at the end of 

WP3. 

1 scientific report at the end of 

WP3. 

Realized 

 

R1. Scientific articles 

Stoia N.L., Niță M.R., Popa A.M., Iojă I.C. (2022), The green walk – An analysis for evaluating 

the accessibility of urban green spaces, Urban Forestry & Urban Greening, 

https://doi.org/10.1016/j.ufug.2022.127685  (IF 5.766), published 

Popa A.M., Iojă I.C., Onose D.A., Niță M.R. (2022), Evaluating the integration of nature-

based solutions concepts in strategic urban planning, Journal of Environmental Planning and 

Management, IF 3.371, under review 

Gavrilidis A.A., Niță M.R., Onose D.A. (2022), Enabling and disabling health through urban 

landscapes, The Annals of Regional Science, IF 1.709, under review 

 

https://www.sciencedirect.com/science/article/pii/S161886672200228X
https://www.sciencedirect.com/science/article/pii/S161886672200228X
https://doi.org/10.1016/j.ufug.2022.127685
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Pindaru L.C., Niță M.R. (2022), Methods of including invasive species research in urban 

planning – a case study on Ailanthus altissima, Polish Journal of Environmental Studies, IF 

1.699, under review 

Niță M.R., Iojă I.C. (2022), An introduction to teaching urban ecology in urban protected 

areas, Urban Ecosystems, IF 2.686, in preparation 

 

R2. Conferences and scientific events 

Popa A.M, Iojă I.C., Niță M.R., Vânău G.O. (2022), Evaluating the potential of tree species to 

generate health disservices in urban parks, 24th European forum on urban forestry (EFUF), 17-

21 May, Belgrad, Serbia 

Gavrilidis A.A., Niță M.R., Stoia L.N, Onose D.A. (2022), Assessing Local Authorities’ 

Interest in Addressing Urban Challenges through Nature Based Solutions in Romania, 

International Conference on Green Urban Infrastructure and Climate Adaptation, May 26-27, 

Barcelona, Spania 

Niță M.R., Iojă I.C., Niculae M.I. (2022), Integrating nature in Romanian cities through urban 

protected areas, International Symposium Present Environment and Sustainable 

Development, 03-04 June, Iasi, Romania 

Stoia L.N, Niță M.R., Iojă I.C. (2022), Evaluating the accessibility of green spaces in Romanian 

small urban environments, 5th International Conference on “Changing Cities”, 20 – 25 June, 

Corfu Island, Greece 

Onose D.A., Niță, M.R., Popa A.M., Gavrilidis A.A. (2022), From socialist to green 

sustainable cities: Smart strategies for urban transformation, IGU Paris 2022, 13-22 July 2022, 

Paris, France 

 

R3. Project websites 

The website of the project has been created since its launch at the address: 

https://ccmesi.ro/?page_id=1589. It contains information about the project title and number, 

contract and funder identification data, project budget, duration, project team members, the 

main results obtained (articles, conferences, scientific reports) and links to social media 

accounts associated with the HealthyNature project. 

 

R4. Social-media accounts 

We created two social-media accounts were created for a better communication with general 

public. First one was created on Facebook (FB) and the other one on Instagram (IG). Both 

social-media accounts gathered a good number of followers (367 followers on FB and 48 

followers on IG), with an average of 3 posts/month. The posts consisted in disseminating the 

https://www.facebook.com/HealthyNature.ro
https://www.instagram.com/healthynature.ro/
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main results (article publication or participation at scientific events) and relevant external 

materials regarding the project topic. 

 

R5. 1 electronic brochure containing general framework for integrating in urban 

planning 

Within the project, an electronic Brochure (with 30 pages) was developed as a Guide for 

implementing NBI in cities. The brochure was uploaded on the project website, promoted on 

Facebook and Instagram and sent by e-mail to all public institutions that responded to the 

questionnaires launched through the project's activities. The brochure assists the public and 

local decision-makers in an accessible language in: (i) assessing the specific challenges of 

urban environments, (ii) establishing the urban vision for sustainability and resilience at the 

local level, (iii) defining the necessary stages in the implementation of nature-based solutions 

in cities from Romania, (iv) offering concrete examples of solutions based on nature and 

associating them with the challenges of cities in Romania. 

 

R6. 1 application to an EU-funded project 

Following the project activities, the team members were involved in the submission of the 

urban storm water runoff management project- a Civis initiative, in the Call competition: 

HORIZON-CL6-2021-ZEROPOLLUTION-01 (Clean environment and zero pollution), Topic: 

HORIZON-CL6-2021-ZEROPOLLUTION-01-03, Type of Action: HORIZON-RIA, Proposal 

number: 101059854, Proposal acronym: CIVIS-SWARM. Unfortunately, the proposal was 

declared unsuccessful. 

R7. Scientific report at the end of WP3 

With the completion of WP3, a detailed Scientific Report of 53 pages was developed (uploaded 

on the project website) which presented the state of the research and the 4 activities analysis 

methods (Act 3.1 - Assessing determinants of urban health, Act 3.2 - Drivers and 

barriers of health in Romanian cities, Act 3.3 - Demonstrating the role of NBI in health 

and Act 3.4 - Framework for using NBI for healthy cities). 

The Scientific and Technical Report represented a summary of it being uploaded on the 

UEFISCDI platform for the final reporting of the project.  
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