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Abstract: Protecting the environment is vital to keeping life on the planet as we know it. Climate change is a global challenge with a clear 

complex nature in various aspects - environmental, social, technological, economic and political. At the international and national level, 

climate change policy is implemented mainly in two directions: 1. climate change mitigation through measures and activities to reduce 
greenhouse gases and 2. adaptation to the inevitable climate change by assessing risks and mitigation activities of their imp act. 

Implementing these policies requires investment in new technologies and the integration of climate challenges into green sectoral policies at 

national and local levels.The purpose of this report is to study the state of environmental indicators for Bulgaria and their development 
dynamics over the last decade. The results reveal the sectors with the strongest influence on the ecological condition of the country an d the 

directions for its improvement. 
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1. Introduction 
Modern climate models predict continued trends in global 

warming in the coming decades. As a result of the continuing rise in 

temperatures, extreme weather events are occurring in some regions 

and rainfall is becoming more frequent, while others are exposed to 
heat waves and droughts [1,2]. These impacts are expected to 

intensify in the coming decades. The effects of global warming lead 
to: 

 Melting polar ice and rising sea levels. When the water warms 

up, it expands. This change causes sea levels to rise, resulting 
in flooding and erosion of coastal and low-lying areas. 

 Extreme weather, variable precipitation. Heavy rains and other 

extreme weather events are becoming more common. In some 
regions there are floods and deterioration of water quality, and 

in others - a decrease in the availability of water resources [3]. 

 Risks to human health. Climate change is affecting human 

health. There has been an increase in the number of deaths. In 

some regions they are associated with high temperatures, and 
in others with cold. At the same time, there are changes in the 

prevalence of some water-borne diseases[4,5]. 

 Expenditures for society and the economy. Restoring damaged 
property, infrastructure and human health requires high costs 

for society and the economy. 

 Sectors such as agriculture, forestry, energy and tourism are 
particularly affected, as they rely heavily on certain 

temperatures and rainfall levels[6]. 

 Risks to wildlife. Climate change is happening so fast that 

some species are disappearing and others are struggling to 
survive[7]. Some plant and animal species will be at increased 

risk of extinction if average global temperatures continue to 
rise uncontrollably. 

The degree of climate change over the next few decades 
depends on the amount of greenhouse gas emissions that 

civilization will produce[8,9]. Most experts believe that even if 
modern global warming and related climate change have begun as a 

natural process, they are strongly supported by human activities.  

 

    2. Literature review 
According to the latest report of the Intergovernmental Panel on 

Climate Change (IPCC), published on 9 August 2021 and approved 

by 195 IPCC member states, many of the climate changes observed 
are unprecedented for the last thousands, if not hundreds of 

thousands of years[1,8]. The environmental problems of our society 
arise as a result of human practices. In contact with nature, people 

affect its condition and unfortunately worsen it. Industrial 
development and population growth around the world lead to great 

environmental pollution.  

Numerous scientific studies show that, despite the measures 
taken for the transition to sustainable development, the state of 

theenvironment has deteriorated in the last few decades. This is 
reflected in the exacerbation of environmental problems, including 

the depletion of the earth's bowels and the depletion of non-

renewable resources; air, water and soil pollution; deforestation; the 

expansion of desert areas; soil erosion; the reduction of drinking 
water supplies; extinction of valuable animal and plant species. 

Climate change, in which human activity plays a key role, is 

currently considered to be the biggest environmental threat [10]. 
The problems it causes are a summary of fig. 1.  

 
Fig. 1. Global environmental problems as a result of climate change 

 

 Global warming. Climate change related to global warming is 
the result of human practices that increase greenhouse gas 

emissions. Global warming is leading to higher temperatures in 

the oceans and on land, causing melting polar glaciers, rising 
sea levels and unnatural patterns of precipitation such as 

floods, excessive snow and desertification. With increasing 
temperatures and changes in the precipitation pattern, crop 

yields will be significantly reduced, and this will lead to food 
shortages [2,4]. 

 Deforestation of forests. Organic forests are being destroyed 

to make room for livestock, palm oil plantations, soybeans and 
other agricultural monocultures. Today, about 30% of the 

planet's surface is covered with forests, and about 18 million 
hectares are destroyed every year [7,10]. Almost all of this 

deforestation is the result of logging and burning.  
 Air pollution. Industrialization and motor vehicles are the 

main source of pollutants on the planet. Air pollution is caused 
by various gases and toxins emitted by industry and fuel 

combustion, and soil pollution is caused by industrial waste 

and harmful chemicals used to treat it.  
 Acidification of the ocean. It is the result of the direct impact 

        of excessive carbon dioxide production (25% of carbon 
        dioxide is produced by humans) [11]. 

 Extinction of biological species. The list of endangered 
species continues to grow at an alarming rate, which disturbs 

the ecological and biological balance.  

 Acid rain. Acid rain is the result of the presence of certain 
pollutants in the atmosphere. They can be caused by burning 

fuels, volcanoes or rotting vegetation [12]. This is an 
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environmental problem that can have a serious effect on 
human health, wildlife and aquatic species. 

 Water pollution. Water pollution is caused by oil spills, acid 
rain and municipal waste. The availability of clean drinking 

water is becoming an economic and political problem. 
Industrial development fills rivers, seas and oceans with toxic 

pollutants that threaten human health [13]. 

 Public health problems. Modern environmental problems 
pose a major risk to human and animal health. With increasing 

temperatures diseases such as malaria, West Nile fever, 
tropical fever and others. will appear in other areas. Dirty 

water is a major threat to quality of life and public health. 
 Soil degradation. Food safety depends on keeping the soil in 

good condition. 
 Waste disposal. Excessive consumption of resources and 

disposal of plastic products are creating a global waste crisis. 

This is one of the most pressing environmental problems of 
modern society. 

 

3. Methodology, research and discussions 
A conceptual model for analysis of the state of eco-indicators 

for Bulgaria by categories and indicators is presented in Fig.1. The 

proposed model is adapted to the example of the indicators and 
indicators set in the analysis structure of the 2020 Performance 

Index. (EPI Environmental Performance Index). The 2020 
Environmental Indicators Index (EPI) provides aggregated data on 

the state of sustainability worldwide. [2,3,5] Using 32 performance 

indicators in 11 categories, EPI ranks 180 countries in terms of 
environmental health and ecosystem vitality.  

 
Fig.2 Model for analysis of eco-indicators. (Adapted from EPI) 

 

The analysis of eco-indicators is performed in two categories - 

1. Quality of the environment and 2. Vitality of ecosystems.  
The first category of environmental quality covers the 

indicators: 
1.1. Air quality. Air pollution (indoors or outdoors) is a factor that 

affects human health, life expectancy and quality of life.  
1.2. Sanitation & Drinking Water - The indicator tracks diseases 

and deaths from exposure to hazardous sanitation and drinking 

water. Safely managed sewage (waste) and drinking water are 
at the heart of public health and sustainable development [14]. 

1.3. Heavy Metals - Heavy metals such as lead, arsenic, mercury 

and cadmium are toxic and pose a significant risk to public 

health worldwide. 
1.4. Waste Management - an indicator covering the problem of 

sustainability. Uncontrolled waste disposal generates air and 

water pollution, soil pollution and an increased risk of 

exposure to pathogens and toxic substances [15,16]. Poorly 
managed waste also contributes to climate change by releasing 

methane gases and in some circumstances can threaten 
biodiversity. 

In the second category of ecosystem viability, the following 
indicators are monitored for analysis: 
2.1. Biodiversity & Habitat. Biodiversity loss reduces the provision 

of ecosystem services and undermines progress towards the 
sustainable development goals. The indicator assesses the 

actions of the state for the preservation of natural ecosystems 
and protection of the whole spectrum of biodiversity. 

2.2. Ecosystem Services. The indicator measures the loss of 

pastures, wetlands and wood cover. 
2.3. Fisheries. Overfishing, declining fish species diversity, 

acidification of the ocean and deteriorating ecosystems 

threaten the world's marine stocks [17]. With the growing food 

needs of a growing population, fishing poses a significant 
challenge in terms of human nutrition, economic activity and 

ecosystem health. 
2.4.  Climate Change. Global climate change is disrupting human 

health and safety, as well as the natural ecosystems and 
resources on which the population depends. Climate change is 

due to greenhouse gas emissions from burning fossil fuels, 

land use change and other sources. 
2.5. Pollution Emissions. Human activity causes pollution of air 

and water and soil, damaging ecosystems in various ways. The 
main air pollutants, sulfur dioxide (SO2) and nitrogen oxides 

(NOX), also degrade soil and water quality [3,18] and cause a 
cascade of environmental effects that reduce biodiversity, 

putting human communities at risk [4,19]. 
2.6. Agriculture - Agriculture provides the food that everyone 

needs, but agricultural productivity often comes at the expense 

of sustainability - and leads to soil erosion, land use 
transformation that damages ecosystems, water pollution and 

other damage [5, 20]. 
2.7. Water Resources - Water is an essential element in providing 

vital ecosystem services, ensuring public health and sustaining 
global industries such as agriculture, mining, manufacturing 

and urban development [21,22]. The indicator monitors the 

quality and quantity of water on a geographical scale by 
treating wastewater. 

 
The latest report of the Yale Center for Environmental Law & 

Policy and The Center for International Earth Science Information 
Network (CIESIN) at Columbia University's Earth Institute from 

the 2020 Environmental Indicators Index ranked Bulgaria 41st with 
57.0 points from 180 countries surveyed in the world. 

The results show that for the last 10 years the country has added 

4.2 points to its overall indicator. (Fig. 3) 

 
Fig. 3. Ten-year changes in EPI score, EU-27, 2020  

Source: https://epi.yale.edu/epi-results/2020/country/bgr     

 

The increase in the result is not a sufficient condition for the 

country to improve its place in the ranking, on the contrary. From 
the 30th position in 2018, it falls to 41 position in 2020 and remains 

last among the 27 member states of the European Union. (fig. 4) 
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Fig.4. Rankings, EPI scores, EU-27, 2020 

Source:https://epi.yale.edu/epi-results/2020/country/bgr  

 

Comparison of the results for Bulgaria with those of the 

countries of Eastern Europe is presented in fig. 5. The data show 
that in most of the indicators, Bulgaria performs better than the 

regional average. The biggest lag is observed in terms of air quality, 
heavy metals and water resources management. 

 

Fig.5. Data for Bulgaria and average values for the region of Eastern Europe 

Source: https://epi.yale.edu/epi-results/2020/country/bgr 
 

The change of investments (costs) in the country for protection 
and restoration of the environment in the period 2010 - 2020 is 

presented in fig. 4. The trend shows an increase in expenditures, as 

by 2020, they represent 1.9% of total gross domestic product. (Fig. 
6) 

 
 

Fig. 6. The change in the costs in the country for protection and 

restoration of the environment 
Source: NSI 

The distribution of the available tangible fixed assets with 

ecological purpose by ecological directions is presented in fig. 7. 
The largest share is occupied by fixed assets in the direction - 

wastewater (34.7%), followed by fixed assets in the direction of air 
protection (30.10%) and fixed assets for waste treatment (28.8%) 
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Fig. 7. Fixed tangible assets with ecological purpose by ecological 

directions by 2020  
Source: NSI 

The distribution of costs by individual areas related to 
environmental protection are presented in Fig. 8. A large share of 

expenditure (nearly 63%) is incurred for waste. The share of water 
protection costs is about 18% and the share of air protection costs is 

about 11%. Few expenditures were made for the protection of soil 
(1.10%) and forests (1.80%). The share of hunting and fishing 

expenditures is the lowest (0.20%) and expenditures for research, 

education and similar activities (0.10%). No costs were incurred to 
prevent noise - 0%. 

 

Fig. 8. Allocation of expenditures for environmental protection in 

Bulgaria for 2020. 
Source: NSI 

 

                                    Fig. 9. Sectors of impact on eco-indicators 
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The analysis reveals the directions in which opportunities can 
be sought to improve environmental indicators in Bulgaria. They 

can be searched in the green sectors summarized in fig. 9. The 
largest is green energy production, followed by green construction, 

green transport, water management, land management and waste 
management. 

4. Conclusion

     The analysis of eco-indicators is performed in two categories 

Quality of the environment and Vitality of ecosystems. The first 

category of environmental quality covers the indicators: air quality, 
air pollution, sanitation & drinking water, heavy metals, waste 

management. In the second category of ecosystem viability, the 
following indicators are monitored for analysis: biodiversity & 
habitat, ecosystem service, fisheries, climate change, pollution 
emissions, agriculture provides, water resources.  

     The data show that Bulgaria ranks last in the EU 28 in terms of 
the performance of eco-innovation, as the difference from the 

European average (for 2021 - 121) is very large (for 2021 - 51. 

After 2016, the results show a significant increase in the value of 
the index of nearly 50% for the last four years. 

Comparison of the results for Bulgaria with those of the 
countries of Eastern Europe show that in most of the indicators, 

Bulgaria performs better than the regional average. The biggest lag 
is observed in terms of air quality, heavy metals and water resources 

management. A large share of expenditure is incurred for waste. 

The share of water protection costs is about 18% and the share of 
air protection costs is about 11%. Few expenditures were made for 

the protection of soil and forests. The share of hunting and fishing 
expenditures is the lowest and expenditures for research, education 

and similar activities. No costs were incurred to prevent noise. 
The world scientific community is adamant that climate change 

is a fact and the main reason is the increased levels of greenhouse 
gases, mainly due to human activities. Climate change mitigation is 

a process that requires a responsible attitude on the part of society 

as a whole. This requires a transformation of the way it produces, 
consumes and lives. 

This report is funded from the Science Fund of the University of Food 

Technology – Plovdiv, contract No 15 /21-H “Innovation as a strategic 

factor for entrepreneurial activity in the green economy" 
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