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CHARACTERISTICS OF CONTEMPORARY ENVIRONMENTAL SITUATION. ORIGIN AND 

DEVELOPMENT OF SD CONCEPT 

CHARACTERISTICS OF CONTEMPORARY ENVIRONMENTAL SITUATION:  

1.Problematic - result of complex, diverse, interrelated causes  which can not always find 

unique and timely solutions.  

-influenced by several factors such as economic growth, changes in the structure of 

production and socio-economic reasons related to the growth in income and greater 

consumption 

-occurs in time and space.  

-The rate and extent of economic development can become a threat to the balance of the 

global environmental system, which is the basis of the economic activity.  

-Environmental services exist independent in nature and depend only on sustainable 

ecosystems. Their value can be exhausted and disappear in terms of over-exploitation. 

Ecosystems and environmental services, however, remain outside the focus of society and 

economy because they are misjudged and often difficult to control.   

 

2.Features of the global environmental situation. 

- Depletion of non-renewable natural resources (energy and materials) and loss of potential 

for renewable resources (timber, fish, food, fiber, etc..) with adverse consequences for the 

environment.   

-Accumulation of huge amounts of industrial, construction, agricultural and  household 

waste which disturb the biogeochemical cycles and reduce the area of fertile land  

- Development and increasing use of chemical compounds and  

products containing hazardous and toxic substances that enter the food chain of 

environmental systems and endanger human health; 

-Disturbance of the main cycle of biogeochemical substances and converting them into 

linear processes with adverse effects on ecosystems and humans.  

-Acceleration of loss of biodiversity, together with organic  mixing.  

-Increased environmental problems from local to regional and thereafter to national, 

international and global level. 

 

The two main threats for humanity and SD are: 

- The first is related to pollution and waste that exceed the planet's ability to absorb and 

process them.  

-The second threat is related to increasing destruction and depletion of renewable resources 

- water, soil, forests, fish, biodiversity 
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3.Features of ecological situation in Bulgaria during the transition period 

- improvement of the ecological situation as a result of the collapse in the economy; 

 - high risk to human health and ecosystems resulting from hazardous waste ( obsolete 

pesticides, illegal landfills, industrial emissions, etc.) and search for ways of their disposal;  

- existence of contaminated industrial land in the past and looking for solutions for its 

cleaning in the privatization process; 

- increase in household waste and the need for a systematic approach for their 

management; 

-insignificant progress in resolving the problem of sewerage water from settlements; 

-rapid growth of pollution from road transport and the risk to human health in cities; 

- loss of agricultural land due to construction sites for the tourism industry and transport 

systems. 

 

4.Features of environmental situation in developed countries, particularly EU countries. 

- relatively high level of carbon emissions per capita, causing climate change; 

- welfare model based on high level of consumption of resources, including energy and 

materials. (In developed countries live a major part of the group of rich people, which totals 

20 percent of world population,  but consumes 86 percent of the goods and services, half of 

global energy and approximately half of the meat and fish. 

-first steps towards reversing the loss of biodiversity and fish overexploitation; 

-dominant perception - despite its weaknesses, the market can solve all environmental 

problems in the progress towards sustainable development. 

 

 

5.EVOLUTION IN THE IDEAS OF ECOLOGICAL DEVELOPMENT. ORIGIN AND DEVELOPMENT 

OF SD CONCEPT   

-Environmentalism as an ideological and social movement first emerged in industrial 

countries during the 60-ies of the last century as a result of the increased concern for human 

health and environmental status due to rapid economic growth. It is linked with different 

theories which study the compatibility of economic growth with protection of the 

environment and its resources and the role of institutions and markets in the search for 

environmental solutions. 

-environmental pessimism- "The limits of growth”1972 Rome club -for the first time was 

used a computer model for long-term monitoring of population growth, growth of industrial 

production, the needs for energy and materials and environmental pollution. From scenarios 

presented in the report were made the following major conclusions:  

• assumption of neoclassical economics theory that the planet is infinite and it is always able 

to provide the resources needed for human prosperity is insolvent;  

• Economic growth has no future and the world is closing to insurmountable economic crisis 
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( one of the scenarios was envisaged for early 90-ies of the last century);  

• uncontrolled growth of population, resource depletion and environmental pollution will 

threaten the quality of life – T Malthus. 

-  environmental limits would cause the collapse of the world economic system 

 

The early days of sustainable development 

-Stockholm Conference on the Human Environment -1972- marked the first occasion on 

which the state of the environment was recognized as a global problem to be addressed by 

all nations.United Nations Environmental Programme (UNEP) was established 

-The concept of "sustainable development" was officially used first in 1980 in the document 

– “World Strategy for Living Nature: Sustainable Development” published by the 

International Council for the Conservation of Nature 

-In 1983 the UN General Assembly set up the World Commission on Environment and 

Development (WCED) chaired by Ms Gro Harlem Brundtland, then Prime Minister of 

Norway. The WCED's mandate comprised three objectives: 

 - To re-examine the critical environment and development issues and to formulate 

realistic proposals for dealing with them; 

 - To propose new forms of international cooperation on these issues that will 

influence policies and events in the direction of needed changes; 

 - To raise the levels of understanding and commitment to action of individuals, 

voluntary organisations, businesses, institutes and governments. 

 The WCED focused its re-examination and awareness-raising  on the issues of: 

population growth, food security, biodiversity loss, energy, resource depletion, and pollution 

and urbanisation. 

 

The WCED's report, entitled “Our Common Future”, contains the most widely cited 

definition of sustainable development: economic development, which satisfy the needs of 

this generation without jeopardizing the opportunities of future generations to meet their 

own needs ". Thus, neoclassical economic concept of development is associated with the 

concept of preserving the environment, setting requirements for the sustainability of 

growth. Defined in more general terms, “sustainable development is the process of change 

in which exploitation of resources, focus of investment, the orientation of technological and 

institutional changes are in harmony with each other and increase the current and future 

potential, which satisfy human needs and aspirations ". Moreover sustainable development 

is not considered as a fixed state of harmony, but rather as a process of change. 

 

Definitions of SD  

-"development, which provide major environmental, social and economic services to all 
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members of the community without endangering the viability of natural, built and social 

systems, which determine the provision of such systems" /ICLEI,1994/ 

- "The sustainable development ensures continuous growth in quality of life and 

improvement of the individual" Habitat II, Istanbul, 1996 

-  "Any society that has set the objective of sustainable development must be developed 

economically and socially in a manner to minimize those activities whose costs are borne by 

the be future generations, and when these activities are inevitable – to provide 

compensation to future generations of these costs- David Pearce at al., 1993 

- "The Supreme principle of sustainable development is to maxize human welfare and to 

ensure adequate economic, social and environmental base for future generations- 

Organization Economic Cooperation and Development, 1998 

- SD involves the simultaneous achievement of economic prosperity, environmental quality 

and social justice. Companies taking this idea needs to strive to achieve all three goals." 

World Business Council on Sustainable Development 

 

The second Global Forum in Rio, called "Meeting of the Earth" the United Nations 

Conference on Environment and Development (2-6 June 1992), involving 179 countries 

adopted 5 basic documents: - The Rio Declaration on Environment and Development. It is 

поп-binding and comprises 27 statements of principles for global sustainable development  

- Agenda 21, which covers over 100 'programme areas' for action to promote global 

sustainable development. Many of these involve transfer of money from rich to poor 

countries. It is non-binding and was adopted.  

- The establishment of a Commission for Sustainable Development as part of the UN. with 

the aim to ensure effective follow-up of UNCED, was proposed and subsequently 

implemented. The Commission started operating in 1993.   

- The binding Framework Convention on Climate Change was adopted  

- The binding Convention on Biological Diversity was adopted and signed by 156 nations (US 

not until 1993). It deals with two issues: the economic exploitation of genetic material and 

biodiversity conservation.  

-  The rich countries reaffirmed their existing commitment each to provide 0.7 per cent of 

their GNI, Gross National Income, as Official Development Assistance1 (ODA) to the poor 

countries. This has not happened yet. 

 

The World Summit on Sustainable Development (WSSD) 

WSSD, also called Rio+10, took place in Johannesburg in 2002.  

-The summit was intended to assess progress on implementation of the results of the Rio 

Summit, in particular Agenda 21, and whether countries had adopted National Sustainable 

Development Strategies as it had been agreed that they would by 2002. And it was to 

identify new challenges that had come up in the decade since 1992. 
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-The summit was intended to develop programmes to eradicate poverty by addressing the 

underlying causes that relate to the principle of equity and an equitable access to resources, 

to opportunities and to decision-making structures on the one hand and debt relief 

programmes for the poorest nations on the other hand.  

-WSSD was widely seen as putting more emphasis on the economic dimension of sustainable 

development than had been the case in Rio. Economic growth featured prominently in the 

list of goals. 

 

All nations signed up to the Johannesburg Plan of Implementation, which consisted largely of 

statements of intent, often without clear targets, time frames or funding for 

implementation.  

-On economic development signatories agreed to: 

halve, by 2015, proportion of global population living on 1 USD or less per day  

halve, by 2015. proportion of global population without access to safe drinking water 

halve, by 2015, the proportion of people living in hunger 

improve access to (environmentally sound) energy services for the poor 

 ensure that, by 2015, all children completed primary education. 

 

On environmental protection the signatories agreed, for example, to: 

-substantially increase the global share of renewable energy sources' 

- develop, by 2005. integrated water resource-management plans  

-eliminate subsidies that 'contribute to illegal, unreported and unregulated fishing and to 

overcapacity' 

- achieve, by 2010. 'a significant reduction in the current rate of loss of biological diversity'. 

What did WSSD achieve?  

It acknowledged the links between poverty alleviation and environmental protection more 

explicitly than UNCED had done. It reaffirmed two key principles agreed at UNCED: first, the 

Precautionary Principle, which is stated in proclamation (15) of the Rio Declaration , second, 

the paradigm of Common but Differentiated Responsibility, which is stated most explicitly in 

proclamation (7) of the Rio . 

 

MILLENNIUM DEVELOPMENT GOALS  

Development objectives of the Millennium in the three dimensions of sustainable 

development were reafirmed by the World Summit in Johannesburg and became a key 

document for implementation.  

 • In the social area include:  

-eradicating extreme poverty and hunger (By 2015 to halve both the number of people living 
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on less than $ 1 a day, and the proportion of those suffering from hunger).  

-Achieve universal primary education. (To ensure that by 2015 all boys and girls will 

complete a full course of primary school.)  

-Support for gender equality and empowerment of women. (Eliminating gender inequality in 

primary and secondary education and at all levels by 2015) 

- Reduction of infant mortality. (By 2015 two-thirds reduction in mortality of children up to 

five years of age.)  

- Improve of maternal health. (By 2015 three-quarters reduction in maternal mortality.)  

- Fighting HIF / AIDS, malaria and other diseases. (Prevention and reversal of the trend of 

spreading infectious diseases by 2015) 

 

 

• In the environmental area  

Ensure environmental sustainability.(On the principles of sustainable development policies 

and programs of countries and roll the trend of loss of natural resources. By 2015 halving the 

proportion of people without access to clean drinking water and sanitation. By 2020 a 

significant improvement of quality of life of 100 million people.) 

• In the economic field  

- Elaboration of a global partnership for development. (Development of trade and financial 

system based on rules without discrimination, including obligations for good governance, 

development and poverty reduction. Meet the specific needs of the least developed 

countries. Control on debts, increased employment among young people and ensuring 

access to essential medicines and new technologies.) 

 

INTERRELATIONS BETWEEN THE THREE APECTS OF SD 

1. Three-dimensional objectives of sustainable development  

-Sustainable development has a fundamental, long-lasting, and vital nature that requires 

policy able to achieve a combination of self-regulating market mechanisms with long-term 

strategies and plans and mechanisms for redistribution and public intervention  

-Commission on Sustainable Development to the UN believes that sustainable development 

has four relatively independent dimensions: social, economic, environmental and 

institutional. The issue of sustainable development is both complex and exceeds the time 

and territorial boundaries. This predetermines its international, inter and intragenerational  

dimensions and outlines a large part of the difficulty in making decisions on the issue. 

 

These contradictions are the ground for the basic postulates of the concept: environmental 

tolerance, social justice, economic viability, as shown in Figure 1. 
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-Sustainable development requires a holistic approach, taking into account the development 

of the whole system and its subsystems and aimed unanimously to human welfare and 

prosperity of the ecosystem. It is necessary to have equality between generations, to have a 

temporal and spatial perspective with a long horizon, to take into account all costs incurred 

not only by individuals but also by ecosystems and to ensure equitable distribution of costs 

and benefits of sustainable development. This allows the implementation of timely 

preventive measures rather than to eliminate the consequences. 

 

-Sustainable development is a matter of moral choice on the part of individuals, 

communities, organizations and the state according to their values and motivational 

patterns. Therefore, it is possible only in broad participation of all strata of society. While the 

overall approach requires general objectives for the whole society (global thinking), 

realization of the concept of sustainable development requires action  at all levels - it starts 

from the individual and family (Local action) and includes all structures of state, business and 

civil society. Without broad participation of all interested circles it is impossible to reflect the 

different and constantly changing values in society and can be taken economic and social 

solutions which reflect short-term interests of a particular group, but not long-term needs of 

community and ecosystem. 

 

2. Essential features and principles of sustainable development  

-holistic, comprehensive look at problems. 

-rational use of resources and environment, achieving a balance between natural and 

artificial environment in order to provide opportunities for the development of humanity 

and the individuals  

 -Responsibility for the future, long-term-oriented strategic approach to development 

-Balance between economic, social and environmental dimensions and integration of 

relevant policies 

-Achieving a resource-store manageable growth: a balance between use and conservation in 

renewable resources, minimal use of non- renewable  resources, compliance with the 

assimilation capacity of the environment to absorb waste and emissions 
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 -equality / fairness in access to wealth-generating resources and in the allocation of costs 

and benefits, including external effects  

-partnership- shared responsibility between various institutions and groups and at different 

levels (from local to global), broad participation of all stakeholders both in defining the 

principles and the necessary policy actions and in their implementation  

 -need of complete change of society, of the established patterns of behavior, business, 

consumption and management 

 

 

 Sustainable development is based on 27 principles whose validity is officially recognized 

worldwide and are formulated and adopted at the Conference on Environment and 

Development in Rio de Janeiro in1992 in the program document Agenda 21. They can be 

summarized as follows:  

-All people are entitled to healthy and useful life in harmony with nature; 

 -Protecting the environment should be considered as part of the development process; 

 -The current and future generations have equal rights. 

 -Each state has the right to use its resources without damaging the environment beyond its 

borders; 

 -Polluter compensates damages caused to the environment; 

 

-The implementation of business  activity shall be accompanied by precautionary measures 

to protect the environment; 

 - States cooperate in environmental protection; 

 - The removal of poverty and imbalance in the standard of living in different parts of the 

world is an integral part of sustainable development;  

-States are required to limit and mitigate unsustainable patterns of production and 

consumption and to promote appropriate demographic policies;  

-The most effective way to solve environmental problems is the involvement of all 

stakeholders. States develop and promote information and public participation in decision-

making. Environmental protection is implemented with the active participation of all social 

groups; 

 -States develop and implement effective legislation to protect the environment; 

 Peace, development and environmental protection are interdependent and indivisible. 

 

3.Constrains of SD 

 

Natural conditions and natural laws:  

- natural laws and logic rules; 
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 -environment and its limitations - the possible available space, the availability of resources, 

soil fertility and climate; 

 -flow of solar energy and reserves of resources; 

- carrying capacity of the environment - the number of organisms that can live in the area 

with available resources and services provided by the ecosystem. Carrying capacity of a 

region for humans depends on their material consumption as well. It is not only determined 

by food demand, but also by the demand for other resources (water, energy, rare metals, 

waste absorption, and so on). 

 

Constraints of human nature and human goals: not everything is desirable 

-Limitations of human nature and human purposes: not everything is desired:  

-people as actors - innovative communities with better education and open to different 

cultures have a greater space for development;  

 -human organizations, culture, technology; 

 -Ethics and values - not everything  that is possible is allowed by ethical standards. 

 

Limitations of time and evolution:  

the role of time  

- dynamic processes requiring time; 

 -the role of evolution - sustainable development requires constant evolutionary change. 

Evolution depends on different process and functions determining the number of different 

innovative capabilities. 

 

4. Three pillars of sustainable development  

 Social justice: inter and intragenerational justice 

-Fundamental principle of sustainable development is the  broad temporal and spatial 

horizon of responsibility for the acts. 

-As human knowledge of the co-evolutionary development of the three interlinking and 

developing jointly systems - natural, economic and human is limited because our knowledge 

will always be incomplete and insufficient, therefore it is reasonable to retain the maximum 

number of options open by considering the vital interests of all live creatures, of  present 

and future creatures, regardless of their current usefuness for the people.  

-All systems are sufficiently unique and irreplaceable  and have equal rights of present and 

future existence and development.  

-Taking into account this equality  there is a greater potential for achieving sustainable 

development. Breaking the principle of equality leads to arrest of development or to 

instability in the long-term plan. 
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Intergenerational justice means equal opportunities for development within the current 

generation, ie social equality between different social communities and equality of 

individuals within the community.  

-Equality within the present generation requires special attention to the needs of the 

poorest. Society is a complete system and its parts can not be sustained if others part are 

not sustainable,  in accordance with the principles of the theory of systems. On the other 

hand, poverty is a potential source of  instability because if the needs of the poor are not 

met, they are likely to take actions that lead to reduction and degradation of natural 

resources base. 

 

Intragenerational justice includes equal opportunities between present and future 

generations in terms of resource use, consumption of goods and human rights.  

-This means equality between the generations and  to maintain the welfare over time, and 

all actions with negative influence on the future well-being to be compensated.  

-This compensation constitutes a transfer of capital from the existing heritage to future 

generations, ie maintaining the total capital - natural, human and manufactured. Therefore 

the choice of SD is supposed to support the thesis that current generations affect the 

welfare of the future generations for which due compensation. 

6. Viability of the economy - strong and weak sustainability  

Basis of sustainable development are the four types of capital: Natural, produced by the 

human/built/, social and human. Natural capital includes solar energy, biosphere, earth 

materials and biogeochemical cycles. Built capital includes infrastructure, production 

capabilities, machinery and equipment Human capital includes personal qualities, 

knowledge, skills and abilities of people and knowledge and ability of social groups and 

organizations. Social capital represents the network of institutions and customary practices 

for the organization of economic activity and social standards, facilitating the coordination of 

this activity. The total capital includes natural, social, human and produced human capital. 

Natural capital is the base, which other types of capital  useto increase human welfare and 

to develop society sustainable. 

 

 

• In order development to be sustainable, the capital base should not reduce, and even 

certain elements related to the efficient use of natural resources such as knowledge, skills 

and technology, must constantly increase. When is envisaged an opportunity for complete 

interchangeability of different types of capital and  is kept the value of total capital, there is 

a policy of weak sustainability, which, under the Hartwick rule is sufficient to develop 

sustainably. The principle of weak sustainability defines that the  capital used by the 
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country’s economy should not diminish over time. According to him, natural resources may  

be replaced at the expense of improved human and technical capital. 

 

 

• Under the principle of weak sustainability because of the shortcomings of the methods of 

economic assessment it is not reflected the full value of environmental services and people 

are encouraged to ignore  and trespass environmental boundaries. In addition, this principle 

does not take into account the situation that some natural resources and services can not be 

replaced by human-produced goods and services in the environmental area  

 

Under threat of irreversible effects it is advisable to apply the so-called precautionary 

principle. According to him is not allowed environmental damage which can produce long-

term or permanent harm to future generations. 

 

 

• Strong sustainability support the idea that the environment must remain as much 

unaffected. They require natural capital to remain constant in terms of its sustainability and 

ability to assimilate waste and to regenerate renewable resources. According to them part of 

natural capital can be called critical - without it life would be impossible - and it must be 

preserved at any cost. The principle of strong sustainability states that the available amount 

of natural capital must be maintained and improved, because functions that execute can not 

be replaced by built and human capital. Strong sustainability implies that there is not 

interchangeability between different types of capital and conservation of each of them 

separately. 

 

• 7.Relationship between the humanity and carrying capacity of the environment  

Carrying capacity of ecosystems is the amount of people that can be maintained with the 

available resources and services of the ecosystem, ie breaking the equilibrium, the 

ecosystem responds by regeneration, although some ecosystems may not recover their 

original condition (eg cut forest areas can not be converted into forest ekosystems), ie is 

passed the threshold of their carrying capacity. The threshold of the carrying capacity of 

natural systems depends on: 

-the amount of available resources in the ecosystem 

- the number of available population 

-the amount of resources consumed by an 

 

• Preservation of natural capital as defined by the organization “Natural step" means: 

1. Consumption of resources extracted from the earth / non-renewable resources/ - should 
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not grow in the future. These are fuels, mineral resources and other resources which should 

not be extracted and harvested at a higher rate of their rate of in the earth's crust. They 

should not be extracted with greater pace than the rate of substitution with other resources.  

2. The material basis for the productivity of ecosystems should not be systematically 

reduced. This requires that renewable resources are not used in greater extent than their 

natural growth and it is therefore necessary to adjust our level of consumption and applied 

agricultural practices to the regenerative abilities and natural growth of ecosystems.  

3. Do not disposed more waste than the ecosystem can absorb or process. This requires to 

reduce the amount of production of those substances to the level of absorption capacity of 

the environment.  

4. Effectively and fairly to meet basic human needs. 

 

•The impact of human society on the environment should not exceed certain limits beyond 

which it is acting negatively on economic and social conditions. This understanding has led to 

introducing to three principles in the  policy of the countries from the Organization for 

Economic Cooperation and Development (OECD) aimed at achieving environmental 

tolerance, and hence sustainable development of society: 

1. Limit the emission of substances within the absorption capabilities of the environment;  

2. Management of renewable resources in a way ensuring their ecological function;  

3. Management of non-renewable resources in a way ensuring maintaining their ecological 

function within the possibility to be replaced by renewable resources 

 

 

ECOLOGICAL APPROACH TO STABILITY 

1. ECOSYSTEMS AS STRUCTURAL UNIT  

1.1Nature of ecosystems  

For the first time the term "ecosystem" was used by Clapham in 1928, but was defined by 

the English botanist A. Tansley in 1935 A. Tansley defines ecosystem as "the entire system 

...., involving not only complex organisms but also the whole complex of physical factors 

forming what we call the environment ". According to him  the ecosystem is a complex  of 

living beings and abiotic conditions necessary for their existence (solar, abiotic elements of 

soil, air and water). 

Ecosystem is a dynamic complex of plant, animal and microorganisms communities and their 

non-living environment that interact as a functional whole. Ecosystems include living 

organisms, the dead organic matter produced by them, the abiotic environment within 

which the organisms live and exchange elements (soils, water, atmosphere), and the 

interactions between these components. Ecosystems embody the concept that living 

organisms continually interact with each other and with the environment to produce 

http://www.eoearth.org/article/Soil
http://www.eoearth.org/article/Atmospheric_composition
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complex systems with emergent properties, such that "the whole is greater than the sum of 

its parts" and "everything is connected". 

The first law of thermodynamics states that energy and matter can neither be created nor  

disappear. They only turn from one type into another. For example, the energy that comes 

from the sun as light falls through the process of photosynthesis in green plants and is 

included in the living organic matter as a potential biochemical energy, and later turns into 

heat or enter in consumers as kinetic energy. But during these transformations of energy 

and matter they do not disappear and do not reduce, but are only transformed from one 

form to another.  

The second law of thermodynamics postulates that entropy in the universe is increasing. 

The term entropy is a measure of organization, of information.The higher the organization of 

structures and/or processes the lower the entropy. There is a general tendency of increase 

the chaos and mess. Entropy is the process of transformation of energy unavailable for use, 

ie transformation is always accompanied by losses. 

The most important thermodynamic characteristics of ecosystem is their ability to establish 

and maintain a high degree of internal order, ie low entropy. . All living organisms are open 

systems, exchanging energy and matter with their environment. Strictly speaking, the only 

isolated system,  is the whole Universe.  

Organisms constantly require matter (for construction and renovation of their bodies) and 

energy - to maintain their vital activity. From physical point of view, they are open 

thermodynamic systems which constantly exchange energy and substances with their 

environment. At the expense of consumption of energy in organisms is maintained a high 

level of organization of structure and processes. As the energy pass through organisms part 

of the energy is converted to unusable by them heat. At the expense of maintaining its 

discretion, they organisms reduce the entropy in themselves, but the latter increased in the 

environment according to the laws of thermodynamics. 

Therefore, ecosystems are open thermodynamic systems, which are constantly exchanging 

energy and matter with the environment by reducing entropy in itself, but increased entropy 

outside in the environment. Under ecological balance of the ecosystems is meant the 

equilibrium between the constituent components and the ongoing in it processes, and 

between the ecosystem and environment surrounding it on all levels as well. This balance is 

maintained by the ecosystem mechanisms for self-regulation. 

 

 Characteristics of ecosystems:  

- They are open in thermodynamic term and relatively stable in time and space by receiving 

energy;  

- They are independent from external energy sources, with the exception of solar energy. 

These are relatively independent systems, whose biotsenozis are energy-related with their 

ecotop through circle of bio-substances;  
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- They execute ceaseless circle of substances and energy - necessary for the existence of life. 

There is a comprehensive, independent metabolic closed circle of nutrients, including water, 

air and other vitally needed compounds and elements;  

- Any ecosystem can be self-regulated and establishes and maintains a dynamic equilibrium, 

which is called homeostasis, ie ecosystems are capable of holding relatively stability of their 

condition. Populations of  biotsenozis reproduce themselves and are able to  self-recovering 

and self-cleaning. 

2.Morphological structure of the ecosystem.  

At a basic functional level, ecosystems generally contain primary producers capable of 

harvesting energy from the sun by photosynthesis and of using this energy to convert carbon 

dioxide and other inorganic chemicals into the organic building blocks of life. Consumers 

feed on this captured energy, and decomposers not only feed on this energy, but also break 

organic matter back into its inorganic constituents, which can be used again by producers. 

These interactions among producers and the organisms that consume and decompose them 

are called trophic interactions, and are composed of trophic levels in an energy pyramid, 

with most energy and mass in the primary producers at the base, and higher levels of 

feeding on top of this, starting with primary consumers feeding on primary producers, 

secondary consumers feeding on these, and so on. 

Trophic interactions are also described in more detailed form as a food chain, which 

organizes specific organisms by their trophic distance from primary producers, and by food 

webs, which detail the feeding interactions among all organisms in an ecosystem. Together, 

these processes of energy transfer and matter cycling are essential in determining 

ecosystem structure and function and in defining the types of interactions between 

organisms and their environment. It must also be noted that most ecosystems contain a 

wide diversity of species, and that this diversity should be considered part of ecosystem 

structure. 

 

3.Operation and flow of energy in ecosystems  

By definition, ecosystems use energy and cycle matter, and these processes also define the 

basic ecosystem functions. Energetic processes in ecosystems are usually described in terms 

of trophic levels, which define the role of organisms based on their level of feeding relative 

to the original energy captured by primary producers. As always, energy does not cycle, so 

ecosystems require a continuous flow of high-quality energy to maintain their structure and 

http://www.eoearth.org/article/Carbon_dioxide
http://www.eoearth.org/article/Carbon_dioxide
http://www.eoearth.org/article/Carbon_dioxide
http://www.eoearth.org/article/Food_web
http://www.eoearth.org/article/Food_web
http://www.eoearth.org/article/Food_web
http://www.eoearth.org/article/Matter
http://www.eoearth.org/article/Biodiversity
http://www.eoearth.org/article/Matter
http://www.eoearth.org/article/Homeostasis
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function. For this reason, all ecosystems are "open systems" requiring a net flow of energy to 

persist over time—without the sun, the biosphere would soon run out of energy! 

Energy input to ecosystems drives the flow of matter between organisms and the 

environment in a process known as biogeochemical cycling. The biosphere provides a good 

example of this, as it interacts with and exchanges matter with the lithosphere, hydrosphere 

and atmosphere, driving the global biogeochemical cycles of carbon, nitrogen, phosphorus, 

sulfur and other elements. Ecosystem processes are dynamic, undergoing strong seasonal 

cycles in response to changes in solar irradiation, causing fluctuations in primary productivity 

and varying the influx of energy from photosynthesis and the fixation of carbon dioxide into 

organic materials over the year, driving remarkable annual variability in the carbon cycle—

the largest of the global biogeochemical cycles.   

Fixed organic carbon in plants then becomes food for consumers and decomposers, who 

degrade the carbon to forms with lower energy, and ultimately releasing the carbon fixed by 

photosynthesis back into carbon dioxide in the atmosphere, producing the global carbon 

cycle. The biogeochemical cycling of nitrogen also uses energy, as bacteria fix nitrogen gas 

from the atmosphere into reactive forms useful for living organisms using energy obtained 

from organic materials and ultimately from plants and the sun. Ecosystems also cycle 

phosphorus, sulfur and other elements. As biogeochemical cycles are defined by the 

exchange of matter between organisms and their environment, they are classic examples of 

ecosystem-level proceses. 

3.Types of ecosystem services  

Ecosystem services are the conditions and processes through which natural ecosystems and 

organisms that constitute them, maintain and keep human life. They maintain biodiversity 

and the production of ecosystem goods such as seafood, timber, biomass fuels, meadowy 

fodder plants, and many medical, industrial products and their raw materials. Ecosystem 

goods (as food) and services (such as processing of waste products) are the benefits that 

humanity derives directly or indirectly from ecosystem functions. Ecosystem services can be 

classified to different criteria. Millennium Ecosystems Assessment of the United Nations, 

divided them into several categories using terms –material, regulators, cultural and support 

services, and the authors of this division stressed that some of the categories overlap. 

Provisioning Services 

Material services relating to the products obtained from ecosystems, and directly used in 

production or for personal consumption by humans. Food, drinking water and fiber derived 

from plants, animals and mikorobi and materials such as wood, jute, flax, hemp, silk, cotton 

and other material are vital services. Provision of fuel and raw materials - eg. wood material 

is also an important service. Material services of forest ecosystems have a direct 

contribution to the world economy, estimated at 1 percent of world gross product and 3% of 

world trade. Genetic resources derived from ecosystems is used to obtain new varieties and 

breeds, and biotechnology. Biochemist and medical plants are a source of raw materials for 

http://www.eoearth.org/article/Biosphere
http://www.eoearth.org/article/Biosphere
http://www.eoearth.org/article/Atmospheric_composition
http://www.eoearth.org/article/Carbon_cycle
http://www.eoearth.org/article/Nitrogen_cycle
http://www.eoearth.org/article/Elements
http://www.eoearth.org/article/Carbon_dioxide
http://www.eoearth.org/article/Carbon_cycle
http://www.eoearth.org/article/Carbon
http://www.eoearth.org/article/Nitrogen
http://www.eoearth.org/article/Bacteria
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pharmaceutical and food industry. Animal products such as leather, horn, flowers are used in 

clothing and fashion industry. 

Provisioning Services 

 Products obtained from ecosystems 

Food 

Fresh water 

Fuelwood 

Fiber 

Biochemicals 

Genetic resources 

 

Regulating Services 

Regulating services are more difficult to understand and recognition. They are related to the 

capacity of ecosystems to regulate essential natural processes and life support systems 

through the biosphere and biogeochemical cycles. Regulatory services have a direct or 

indirect impact on human welfare, such as climate regulation, water and soil erosion, water 

purification, waste treatment, disease regulation, pest regulation, pollination and more. 

 

 Benefits obtained from regulation of ecosystem processes 

Climate regulation 

Disease regulation 

Water regulation 

Water purification 

Pollination 

 Cultural Services 

Cultural services are intangible benefits that people derive from ecosystems in the form of 

pleasure in beautiful scenery, cultural, intellectual and spiritual inspiration, a sense of 

belonging to a particular place, the pleasure of recreational activities and tourism, cultural 

heritage, maintaining social relations. Cultural services are strongly linked to human values 

and norms of behavior and the existing network of social, economic and political 

organizations and institutions. Therefore, their perception varies in different communities. 

These are the nonmaterial benefits people obtain from ecosystems through spiritual 

enrichment, cognitive development, reflection, recreation, and aesthetic experiences 

 Cultural Services 

Nonmaterial benefits obtained from ecosystems 

Spiritual and religious 

Recreation and ecotourism 

Aesthetic 
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Inspirational 

Educational 

Sense of place 

Cultural heritage 

 

 Supporting Services 

Supporting services are ecosystem services that create the conditions necessary for the 

provision of all other ecosystem services. They differ from them in that their effect on 

humans is indirect or very slowly. Such services directly affect food production, for example, 

production of atmospheric oxygen, circle of nutrients circle of water and others. 

Supporting services are those that are necessary for the production of all other ecosystem 

services. They differ from provisioning, regulating, and cultural services in that their impacts 

on people are either indirect or occur over a very long time, whereas changes in the other 

categories have relatively direct and short-term impacts on people. Some other examples of 

supporting services are primary production, production of atmospheric oxygen, soil 

formation and retention, nutrient cycling, water cycling, and provisioning of habitat. 

 Supporting Services 

Services necessary for the production of all other ecosystem services 

 ■ Soil formation      

■ Nutrient cycling       

■ Primary production 

4.THE NATURE OF ECOSYSTEMS APPROACH  

The Ecosystem Approach is a strategy for the integrated management of land, water and 

living resources that promotes conservation and sustainable use in an equitable way. Thus, 

the application of the ecosystem approach will help to reach a balance of the three 

objectives of the Convention: conservation; sustainable use; and the fair and equitable 

sharing of the benefits arising out of the utilization of genetic resources. An ecosystem 

approach is based on the application of appropriate scientific methodologies focused on 

levels of biological organization, which encompass the essential structure, processes, 

functions and interactions among organisms and their environment. It recognizes that 

humans, with their cultural diversity, are an integral component of many ecosystems. 

Essentially it requires the taking into consideration of the effects of actions on every element 

of an ecosystem, based on the recognition that all elements of an ecosystem are linked. 

 

Convention on Biological Diversity set out 12 guiding principles for implementing an 

ecosystem approach.The following 12 principles are complementary and interlinked.  

Principle 1:The objectives of management of land, water and living resources are a matter 

of societal choices.  

http://en.wikipedia.org/wiki/Ecosystem
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Different sectors of society view ecosystems in terms of their own economic, cultural and 

society needs. Indigenous peoples and other local communities living on the land are 

important stakeholders and their rights and interests should be recognized. Both cultural 

and biological diversity are central components of the ecosystem approach, and 

management should take this into account. Societal choices should be expressed as clearly 

as possible. Ecosystems should be managed for their intrinsic values and for the tangible or 

intangible benefits for humans, in a fair and equitable way. 

Principle 2: Management should be decentralized to the lowest appropriate level.  

Decentralized systems may lead to greater efficiency, effectiveness and equity. Management 

should involve all stakeholders and balance local interests with the wider public interest. The 

closer management is to the ecosystem, the greater the responsibility, ownership, 

accountability, participation, and use of local knowledge.  

Principle 3: Ecosystem managers should consider the effects (actual or potential) of their 

activities on adjacent and other ecosystems.  

Management interventions in ecosystems often have unknown or unpredictable effects on 

other ecosystems; therefore, possible impacts need careful consideration and analysis. This 

may require new arrangements or ways of organization for institutions involved in decision-

making to make, if necessary, appropriate compromises. 

 Principle 4: Recognizing potential gains from management, there is usually a need to 

understand and manage the ecosystem in an economic context. Any such ecosystem-

management programme should:  

Reduce those market distortions that adversely affect biological diversity; 

Align incentives to promote biodiversity conservation and sustainable use; 

Internalize costs and benefits in the given ecosystem to the extent feasible. 

The greatest threat to biological diversity lies in its replacement by alternative systems of 

land use. This often arises through market distortions, which undervalue natural systems 

and populations and provide perverse incentives and subsidies to favor the conversion of 

land to less diverse systems.  

Alignment of incentives allows those who control the resource to ensures that those who 

generate environmental costs will pay. 

Principle 5: Conservation of ecosystem structure and functioning, in order to maintain 

ecosystem services, should be a priority target of the ecosystem approach.  

Ecosystem functioning and resilience depends on a dynamic relationship within species, 

among species and between species and their abiotic environment, as well as the physical 

and chemical interactions within the environment. The conservation and, where 

appropriate, restoration of these interactions and processes is of greater significance for the 

long-term maintenance of biological diversity than simply protection of species.  

Principle 6: Ecosystem must be managed within the limits of their functioning.  

In considering the likelihood of attaining the management objectives, attention should be 
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given to the environmental conditions that limit natural productivity, ecosystem structure, 

functioning and diversity. The limits to ecosystem functioning may be affected to different 

degrees by unpredictable conditions and, accordingly, management should be appropriately 

cautious. 

 Principle 7: The ecosystem approach should be undertaken at the appropriate spatial and 

temporal scales.  

The approach should be bounded by spatial and temporal scales that are appropriate to the 

objectives. Boundaries for management will be defined operationally by users, managers, 

scientists and indigenous and local peoples. Connectivity between areas should be promoted 

where necessary. The ecosystem approach is based upon the hierarchical nature of 

biological diversity characterized by the interaction and integration of genes, species and 

ecosystems.  

Principle 8: Recognizing the varying temporal scales and lag-effects that characterize 

ecosystem processes, objectives for ecosystem management should be set for the long 

term.  

Ecosystem processes are characterized by varying temporal scales and lag-effects. This 

inherently conflicts with the tendency of humans to favour short-term gains and immediate 

benefits over future ones. 

Principle 9: Management must recognize the change is inevitable.  

Ecosystems change, including species composition and population abundance. Hence, 

management should adapt to the changes. Apart from their inherent dynamics of change, 

ecosystems are beset by a complex of uncertainties and potential "surprises" in the human, 

biological and environmental realms. Traditional disturbance regimes may be important for 

ecosystem structure and functioning, and may need to be maintained or restored. The 

ecosystem approach must utilize adaptive management in order to anticipate and cater for 

such changes and events and should be cautious in making any decision that may foreclose 

options, but, at the same time, consider mitigating actions to cope with long-term changes 

such as climate change. 

 Principle 10: The ecosystem approach should seek the appropriate balance between, and 

integration of, conservation and use of biological diversity.  

Biological diversity is critical both for its intrinsic value and because of the key role it plays in 

providing the ecosystem and other services upon which we all ultimately depend. There has 

been a tendency in the past to manage components of biological diversity either as 

protected or non-protected. There is a need for a shift to more flexible situations, where 

conservation and use are seen in context and the full range of measures is applied in a 

continuum from strictly protected to human-made ecosystems 

Principle 11: The ecosystem approach should consider all forms of relevant information, 

including scientific and indigenous and local knowledge, innovations and practices.  

Information from all sources is critical to arriving at effective ecosystem management 
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strategies. A much better knowledge of ecosystem functions and the impact of human use is 

desirable. All relevant information from any concerned area should be shared with all 

stakeholders and actors, taking into account, inter alia, any decision to be taken under 

Article 8(j) of the Convention on Biological Diversity. Assumptions behind proposed 

management decisions should be made explicit and checked against available knowledge 

and views of stakeholders.  

Principle 12: The ecosystem approach should involve all relevant sectors of society and 

scientific disciplines.  

Most problems of biological-diversity management are complex, with many interactions, 

side-effects and implications, and therefore should involve the necessary expertise and 

stakeholders at the local, national, regional and international level. 

Criteria for achieving environmental sustainability: 

restricting the use of non-renewable resources. -You need to use such amount of resources 

that you create of substitute resource from  renewable origin, or in the same degree as is 

increased the productivity of non/renewable resources.  

 -Limited use of renewable resources. The extent of their use should not exceed the speed of 

their recovery. 

 - Limited disposal of waste into the environment, which does not exceed the carrying 

capacity. 

- Guidance of the rate of interventions on the environment at the rate of the response of 

natural ecosystems. The rate of human intervention (or harmful influence) on the 

environment need to be consistent with the ability of the relevant natural processes and 

functions to respond. 

- Avoid the danger and risk to humanity. Any unreasonable risk to human health due to 

human impact needs to be avoided. 

Interaction and analysis of the system environment – economy  

 

 

 

1. Environment - Economy – 

The Greek word 'oikos' is the origin of the 'eco' in both ecology and economics. Oikos means 

household. Ecology is the study of nature's housekeeping, and eco-nomics is the study of 

housekeeping in human societies. Ecology can be defined as the study of the relations of 

animals and plants to their organic and inorganic environments and economics as the study of 

how humans make their living, how they satisfy their needs and desires. 

 In it the 'Economy' is the world's economies treated as a single system, and the 'Environment' 

is the whole natural environment, planet earth. The economy is located within the 

environment, and exchanges energy and matter with it. In making their living, humans extract 

various kinds of useful things - oil, iron ore, timber, etc., for example - from the environment.  

Humans also put back into the environment the various kinds of wastes. Human economic 

activity has always involved the material and energy exchanges with the environment. It 

would be impossible for humans to satisfy their needs without interacting with nature. For 

most of human history, mainly because there were few humans, the level of interaction did 
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not much affect the functioning of the environment, except locally. However, in the last three 

centuries the magnitude of the interactions has been increasing rapidly. The economy and the 

environment are interdependent - what happens in the economy affects the envi-ronment 

which affects the economy. Another way that we shall sometimes put this is to say that the 

economy and the environment are a joint system. 

2 A BRIEF HISTORY OF THE ENVIRONMENT IN ECONOMICS  

-The environment, for the classical economists, set limits to the expansion of economic 

activity, so that the long-run tendency would be for the wages of workers to be driven down 

to subsistence level. 

-neoclassical economics, circa 1950, largely ignored the relationships between human 

housekeeping and nature's housekeeping. In the 1950s and 1960s, economists developed 

theories of economic growth in which the natural environ-ment simply did not figure. These 

theories implied that given proper economic management, living standards could go on rising 

indefinitely.   

-Starting in the early 1970s, neoclassical economics began to show renewed interest in the 

natural environment – ecological economics. Ecological economics is based on the idea that 

the proper study of 'how humans make their living' has to include the study of the relations of 

the human animal to its 'organic and inorganic environment'. Whereas neoclassical economics 

treats the study of economy-environment interdependence as an optional extra, for ecological 

economics it is foundational.  

3.Interactions and disadvantages of the classical economic model  

Production - Consumption. 

Relations in classical economic theory are based on the standard circular model of economic 

system. This model shows the exchange of goods, services and factors of production between 

two groups of actors in the economic arena - consumers / households / and  producers / 

companies. Environment and natural resources, allowing production to take place, lack on this 

model. Relations that exist between consumers (households) and producers (enterprises) are 

helped by the market (market for resources and market for goods). As a result of processes of 

production and consumption emerge real (material) flows of economic resources and goods 

and their back cash flows. These flows are circular in nature because they start from 

households, pass through the market of resources, business, market products and reach 

households.  

Factors of production, which are also called inputs for the production process, have 

traditionally been divided into three categories: land, labor, and capital. 

Figure 1. The Standard Circular Flow Model 

 

 

 Linking the Economic Sphere and the Biosphere 

It is fairly clear that labor and manufactured capital are regenerated through the circular flow 

model in Figure 1 -- the provision of food and other necessities makes more labor possible, 

and investment builds up manufactured capital over time. But what about the first factor of 

production, natural resources? 

Obviously, households and firms do not "create" energy, minerals, soils, water, forests, 

species, and all the diverse elements which form the broad category of natural capital. They 

may "own" them - if the legal system adequately defines private property rights to these 

different resources -- but they cannot generate them, or replace them if they are used up. The 

"hidden" provider of these amenities, whether you call it Nature, Planet Earth or the 

biosphere, needs to be reintroduced in the picture as a major actor -- or perhaps better as the 

stage -- without whom the whole economic "show" could not take place.  
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We need to show the complete picture of its relationship with economic activity: as a provider 

of natural resources and also as the receptor of various undesirable outputs of the 

production/consumption processes (pollution and wastes). Since the sphere of economic 

activity (we will call it the "economic sphere") is embedded in the biosphere, we can replace 

the previous graph by a more complete one that represents the diverse flows of inputs and 

outputs between the biosphere and the economic sphere as well as inside the economic sphere. 

This is shown in Figure 2 below. 

  

We must also take into account the fact that some of the wastes and pollution rejected in the 

biosphere are naturally recycled through biological processes and geophysical processes. For 

instance, wetlands play an essential role in purifying polluted waters. A few of the wastes of 

the production process are also recycled through the industrial system itself (including some 

paper, glass, and metals) and reinjected again into the production process as raw material. 

In addition, the earth itself is not a closed system and exchanges flows of energy with outer 

space - the energy flows it receives from the sun and the flows it releases in space (heat loss). 

If we include these additional flows, we obtain a more detailed version of the circular flow - 

presented in Figure 3. 

What does this new and expanded picture of the circular flow imply for economic theory? 

There are at least two major implications: 

The recognition that natural processes provide an essential support to human well-being that 

needs to be adequately taken into account in all attempts at measuring well-being. 

The recognition that this support is finite and that there are limitations both in terms of the 

inputs which can be extracted from the biosphere and the waste outputs which can be put back 

into it. 

 

4.Interchangeability and complementarity of production factors  

Weak sustainability – economic development is sustainable provided we keep 

the productive basis and do not decrease the total capital. Interchangeability 

between all production factors is allowed 

Strong sustainability - Interchangeability between all production factors is not 

allowed – particularly for the critical natural capital. We need to take into 

account the fact that without some elements of natural capital / ozone layer, etc.. 

/ life on the planet Earth is impossible, and they never can be replaced by other 

production factors. These elements are called critical natural capital.  

 

 The inner heavy-lined box represents the boundary of the economic subsystem. There are 

four lines crossing this boundary representing four classes of service that the environment 

provides to the economy. 

Starting at bottom left, resources are extracted from the environment, and used in production. 

Resources are often referred to as 'natural resources'At top right, there is shown a flow of 

wastes across the economy-environment boundary. These wastes arise in both production and 

consumption in the economy, but their real origin is in the flow of resources into the 

economy. It follows from the law of conservation of matter, that the mass of wastes [ inserted 

into the environment must be the same as the mass of resources extracted from it. In relation 

to economic activ-ity, the environment provides the service of waste sink.  

 

 

 The third flow crossing the economy-environment boundary in Figure 4.1, bot-tom right, is 

of amenity services. The environment provides humans with satis-factions in such forms of 

pleasure and stimulation as, for example, sunbathing, swimming in the ocean and wilderness 
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recreation.  

Fourth, the environment provides basic life support services, shown top left in Figure 4.1. 

While the range of environmental conditions that humans can tolerate is greater than for many 

other species, there are limits to what can be tolerated, or adapted to, by humans. The 

maintenance by the environment of the conditions necessary for human life is a precondition 

for human economic activity of any kind.  

 

 Resource extraction – first function 

Flow resources – have no corresponding stocks of the same stuff. They neither accumulate, 

neither de-cumulate. The most important example – solar radiation – the flow at a given 

location is approx.  constant over a suitably defined period of time. Other flow resources – 

wave power, hydro power and tidal power. These all are sources of energy inputs to 

production.  

 

Flow resources – the amount used today has no implication for the amount that could be used 

in the future. Stock resources- vice versa. In the case of non-renewable resources there is no 

rate of use that can be sustained for ever. For renewable – there is a rate of use that can be 

indefinitely maintained.  

 

 

 Stock resources  

Renewable resources – are biotic populations which can reproduce. It is conventional to refer 

to the flow extracted by humans in a period as the harvest and to the amount added by 

reproduction as natural growth. Where a renewable resource stock is exploited so that the 

harvest is equal to the addition from natural growth, the stock size is constant over time – 

sustainable harvesting.  

Non-renewable resources 

For non-renewable resources, natural growth is always zero. Strictly, this is true only for 

timescales of human interest. In geological time, new stocks of non-renewable resources do 

come into being. Given that the initial stock, prior to human exploitation, of any non-

renewable resource must be finite, there is no constant extraction rate that can be maintained 

for ever for any non-renewable resource. For non-renewables, unlike renewables, there is no 

sustainable harvest, other than zero. For this reason, non-renewable resources are sometimes 

called 'exhaustible', or 'depletable', resources.  

 

 WASTE INSERTION – second function  

By a waste we mean something that is an unwanted by-product of economic activity. The 

flow of a waste into the receiving environment will be called emissions, or discharges. . 

Sometimes people use the term 'pollution' as synonymous with, meaning the same as, 

emissions - any waste flow into the environment, is called pollution. We do not use the term 

in that way. We define pollution as: any chemical or physical change in the environment due 

to waste emission that is harmful to any living organism. Given that not all emissions of waste 

damage the environment, it makes sense to reserve the term pollution for those that do. 

Once in the environment, wastes may accumulate there as stocksThe accumulation depend 

both on the nature of the waste itself and on the nature of the receiving environment.  

 

 RECYCLING 

recycling involves the diversion of some activity away from production for consumption or 

investment to the interception of some of the waste stream before it crosses the economy-

environment boundary. The intercepted wastes are processed and then reused as inputs to 
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production. Recycling has two consequences. First, the amount of waste inserted into the 

environment is reduced. Second, to the extent that recycled material is used, the amount of the 

corresponding resource extracted from the environment is reduced for a given level of input to 

production. Where the resource is non-renewable, this has the effect of stretching the lifetime 

of the resource stock 

The extent to which recycling is possible varies across resources, products and waste streams.  

 

 

 

AMENITY SERVICES – third function 

There is an arrow from the Amenities box in the natural environment direct to consumption 

by individuals in the econ-omy. The flow is shown as direct from the environment to 

individuals to make the point that for the provision of this kind of service, it is not necessary 

to com-bine an environmental input with an economic input. Amenity services from the 

environment can, that is, be consumed direct without being first transformed by productive 

activity - think of the pleasure derived from walking on a hillside on a fine evening to watch 

the sun go down.  

The other important point about the consumption of amenity services provided by features of 

the natural environment is that it may be, and often is, a non-consumptive process. Observing 

geological features, water bodies, flora and fauna delivers satisfactions but does not entail any 

reduction in stocks existing in the environment  

 

LIFE SUPPORT SERVICES 

The services that make human life, and hence economic activity, possible. These services 

include: the purification of our air and water; the stabilisation, and moderation, of the climate; 

nutrient cycling; the pollination of plants. All of the other plants and animals that we use as 

natural resources, which participate in waste assimilation, and which contribute to the 

provision of amenity services, also depend on these life support services.   

 

 5.IMPLICATIONS OF THE LAWS OF THERMODYNAMICS  

Conservation of mass 

According to the first law of thermodynamics, energy and matter are conserved -neither can 

be created or destroyed. Economic activity does not really 'produce' or 'consume' anything 

What economic activity does is to transform things. Production transforms inputs of 

resources, capital services and labour services into commodities, and wastes: consumption 

transforms commodities into satisfactions of needs and desires, and wastes. 

In terms of Figure 4.1, it follows from the conservation of matter that the mass of the flow of 

resources from the environment into the economy is equal to the mass of the flow of wastes 

from the economy into the environment. The composition of the two flows is, of course, 

different as the result of the transformations that take place in the economy. But the mass, 

weight, of the two flows is the same. 

 

 

 This is the simplest way of stating a very important fact about the interdepen-dence of the 

economy and the environment - using a larger mass of resources necessarily means generating 

a larger mass of wastes, or conversely that reducing the mass of the waste flow requires 

reducing the mass of the resource-extraction flow.  

Relationship between economy and ecology is presented as an implementation of a process in 

which nature is a source of resources and at the same time receiver of the waste products of 

economic activity. This process is linear - the chain has resources - production - consumption 
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- waste, ie every point increase in welfare means the same point increase in the production 

and involvement in the natural resources. This gives grounds to consider the economic 

systems as open linear systems on the entrance on which there is an increasing flow of natural 

resources / I / and other environmental services / Ef /, and at the exit - the end products /O/ - 

which consist of goods and services and accompanying waste/W/. 

 

 Ecosystem approach requires to track the movement of material flow. It covers not only 

received goods and services, but the inevitable waste products. In classical economics often is 

put a sign on equality between incoming and outgoing resources as waste products are 

ignored. If they are taken into account the following ratios can be drawn:.   

1) I ≠ O - input resources are not equal to the resulting end products.  

2) I + Ef ≠ O - each economic activity causes external effects and therefore the amount of 

input resources and environmental services is different from that received end products.  

3) I + Ef = O + W - the amount of input resources and environmental services is equal to the 

sum of final products and the waste substances. 

 

In a broader aspect waste also have a linear character, as the sum of all waste is equal to the 

waste products resulting from the extraction of resources in the environment with waste 

products obtained in the manufacture of finished products and waste products from the sphere 

of consumption. 

R  Р    С     Wf 

  

Wr Wp Wp 

  Resources----production---Consumption---Welfare and waste 

 

Waste  from + Waste + Waste       =   Resources 

extraction        production consumption 

of resources 

Wr  -  around 50-60% of all waste products 

Wp –15-20% 

Wp – 5-10% - household waste 

I Law we express 

 І. R= W=Wc+Wp+We 

 

 Entropy 

Entropy is a measure of disorder, and the reduction of entropy requires energy. The second 

law of thermodynamics says that the entropy of a system will increase unless it imports 

energy from its environment. 

The commodities that economic activity 'produces' have lower entropy than the natural 

resources that are their material origin: the wastes that economic activity inserts into the 

environment have higher entropy than the natural resources that are their material origin.  

As compared with most of the matter in the natural environment, the materials that humans 

recognise as natural resources are so recognised precisely because of relatively low entropy.  

Looked at in this way, the big-picture view of human economic activity over the long term 

involves three stages.  

 

 First, low-entropy matter - natural resources -are extracted from the environment. Second, 

that matter is transformed so that it satisfies human needs and wants. This transformation 

requires work and heat, and results in commodities that generally have lower entropy than the 

resources. Third, high entropy matter - wastes - is put into the environment. 
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Second law of thermodynamics states that all transformations include losses 

  Second Law – IIA. R>W, where R- resources, W – waste 

II.B RW<WR 

The entropy law has an important implication for the recycling of matter, since production 

and consumption of matter can lead to its dissipation, and scarce matter or energy must be 

used up to recycle it. Biological and ecological systems are also constrained by the entropy 

law, particularly in terms of the proportion of energy which is passed between trophic layers. 

The earth is not, however, a closed system: we obtain energy directly from the sun, which we 

have a limited capacity to utilise.  

 

III. W<An 

Resources transformation should not exceed the quantity of the transformed waste, or the 

carrying capacity of Earth. 

Carrying capacity is the quantity of population who can be maintained with the available 

resources and services provided by the ecosystem,. The threshold of the carrying capacity 

depends on: 

quantity of available resources in ecosystem 

number of existing population 

quantity of used by 1 person resources. 

 

 

Indicators to measure sustainability  

 

1. Definition of indicators for sustainable development and problems of their 

construction.  

 They are observed value which is representative of the research phenomenon. A good 

indicator must submit enough information describing the interaction between issues related to 

personal development, social, institutional, economic and environmental spheres. In general, 

the indicators provide qualitative and quantitative information.  

 

A number of requirements are set for  indicators of sustainable development: 

- Indicators of sustainable development are needed to guide policies and decisions at all levels 

of society: village, town, city, county, state, region, nation, continent and world. 

- These indicators must represent all important concerns: An ad hoc collection of indicators 

that just seem relevant is not adequate. A more systematic approach must look at the 

interaction of systems and their environment. 

- The number of indicators should be as small as possible, but not smaller than necessary. 

That is, the indicator set must be compre-hensive and compact, covering all relevant aspects. 

- The process of finding an indicator set must be participatory to ensure that the set 

encompasses the visions and values of the com-munity or region for which it is developed. 

- Indicators must be clearly defined, reproducible, unambiguous, understandable and 

practical. They must reflect the interests and views of different stakeholders. 

- From a look at these indicators, it must be possible to deduce the viability and sustainability 

of current developments, and to com-pare with alternative development paths. 

  The long-standing practice in setting standards and evaluation capacity in many areas shows 

that: 

 - there are no universal, common quantitative indicators 

 - the objective set of indicators and standards is a reflection of our knowledge at that  time (in 

most cases there is insufficient knowledge about the long-term effect)  
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 - these categories are more moral and political rather than objectively measurable (they 

reflect what the community at that time accept).  

Indicators for measuring sustainable development are different from traditional measures of 

economic, social and environmental progress. Social, economic and environmental objectives 

of sustainable development are interrelated and compatible. To achieve full integration of 

these objectives with a view to sustainable development of society and the territory is 

necessary the integration to be based on the development of each of them, and in pairs, and all 

together. Traditional indicators measure only changes in the situation as if these changes are 

independent of other parts. While the indicators for measuring SD reflect the fact that the 

three segments are interconnected. Natural resources are the material basis for organizing 

production, which depends on the amount of profits and the number of jobs. Air quality, water 

and materials used to produce affect human health. They may also affect the profits - if the 

technological process requires as input material clean water, the treatment of polluted water 

before processing is an additional expense  and reduces profit. Similarly, health problems 

caused by problems with air quality or exposure to toxic materials affect labor productivity 

and contribute to increased cost of health insurance and reduce profits.  

The main conceptual problems of measuring sustainable development can be summarized in:  

 -Scientific approach: still dominates scientific approach for detailed study of individual 

system elements at the expense of understanding the whole system. 

 -causal links: the links between human wealth-generating activities and stress on people and 

ecosystems are often not properly understood. 

 -The determination of the indicators: the available data which can be easily measured, may 

be less  important than what is difficult or impossible to be measured. 

 -The lack of consensus on the manner of interaction between economic, social and 

environmental aspects.  

 

 Requirements for sustainable development indicators  

Bellagio Principles for expressing the requirements the SD indicators should met: 

1. GUIDING VISION AND GOALS  

Assessment of progress toward sustainable development should: 

• be guided by a clear vision of sustainable development and goals that define that 

vision. 

2. HOLISTIC PERSPECTIVE 

Assessment of progress toward sustainable development should: 

-include review of the whole system as well as its parts; 

-consider the well-being of social, ecological and economic subsystems, their state as well as 

the direction and rate of change of the state, of their component parts, and the interaction 

between parts; 

-consider both positive and negative consequences of human activity in a way that reflects the 

costs and benefits for human and ecological sys-tems, both in monetary and non-monetary 

terms. 

 

3. ESSENTIAL ELEMENTS 

Assessment of progress toward sustainable development should: 

-consider equity and disparity within the current population and between present and future 

generations, dealing with such concerns as resource use, overconsumption and poverty, 

human rights, and access to services, as appropriate; 

-consider the ecological conditions on which life depends; 

-consider economic development and other non-market activities that contribute to human and 

social well-being. 
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4. ADEQUATE SCOPE 

Assessment of progress toward sustainable development should: 

-adopt a time horizon long enough to capture both human and ecosys-tem time scales, thus -

responding to current short-term decision-mak-ing needs as well as those of future 

generations; 

-define the space of study large enough to include not only local but also long distance 

impacts on people and ecosystems; 

-build on historic and current conditions to anticipate future condi-tions: where we want to go, 

where we could go. 

5. PRACTICAL FOCUS 

Assessment of progress toward sustainable development should be based on: 

-an explicit set of categories or an organizing framework that links vision and goals to 

indicators and assessment criteria; 

-a limited number of key issues for analysis; 

-a limited number of indicators or indicator combinations to provide a clearer signal of 

progress; 

-standardizing measurement wherever possible to permit comparison; 

-comparing indicator values to targets, reference values, ranges, thresh-olds or direction of 

trends, as appropriate. 

6. OPENNESS 

Assessment of progress toward sustainable development should: 

-make the methods and data that are used accessible to all; 

-make explicit all judgments, assumptions and uncertainties in data and interpretations. 

7. EFFECTIVE COMMUNICATION 

Assessment of progress toward sustainable development should: 

-be designed to address the needs of the audience and set of users; 

-draw from indicators and other tools that are stimulating and serve to engage decision-

makers; 

-aim, from the outset, for simplicity in structure and use of clear and plain language. 

8. BROAD PARTICIPATION 

Assessment of progress toward sustainable development should: 

-obtain broad representation of key grassroots, professional, technical and social groups, 

including youth, women and indigenous people to ensure recognition of diverse and changing 

values; 

-ensure the participation of decision-makers to secure a firm link to adopted policies and 

resulting action. 

9.ONGOING ASSESSMENT 

Assessment of progress toward sustainable development should: 

-develop a capacity for repeated measurement to determine trends; 

be iterative, adaptive and responsive to change and uncertainty because systems are complex 

and change frequently; 

-adjust goals, frameworks and indicators as new insights are gained; 

-promote development of collective learning and feedback to decision-making. 

10. INSTITUTIONAL CAPACITY 

Continuity of assessing progress toward sustainable development should be assured by: 

-clearly assigning responsibility and providing ongoing support in the decision-making 

process; 

-providing institutional capacity for data collection, maintenance and documentation; 

-supporting development of local assessment capacity. 
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   Indicators need to meet the following academic requirements:  

 - be representative and adequate to their economic, social and environmental 

interdependence - transparency  

 - reproduction of results  

- feasibility of the selected criteria  

 -data quality and transparency in their collection  

Functional requirements are:  

- sensitivity regarding changes in time  

- ability to cover trends  

 -warning function 

- International compatibility 

 -sensitivity on economic, social and environmental interactions 

 

 

 

 Requirements in terms of benefits are:  

 -to achieve the objectives 

 -Political manageability 

 -Understanding between politics and community 

- minimal public consensus for unification of indicators to demonstrate their importance and 

relationship  

The practical requirements are:  

 -Accessibility of data 

 -opportunity for regular updating 

- substitutable expenditures for data collection  

 

 On this basis the Commission on Sustainable Development with UN recommended that 

indicators for SD should meet the following conditions: 

- They must have an adequate basis for taking management decisions. Indicators should 

provide information and give clear messages for policy-making management decisions and 

that information must be linked to the starting point and the prevailing political purposes.  

 -They must be based on established scientific methods, on verifiable and scientifically 

reliable data and for their collection should be used standard and validated methods. 

 -They must allow comparability of results both nationally and internationally. 

 -They must be easily understood by a wide group of users. This determines their 

effectiveness.  

- They must be economical. Development of a system of indicators (their number and 

complexity of measurement) must be consistent with the economic situation in the country 

with the available facilities and human capacity. 

 

 -It should be possible to develop models. Should be possible to build measurable causal link 

between the indicators.  

- They must be sensitive and take into account changes in time and space before it is too late, 

but at the same time be sufficiently consolidated so that the mistakes of the research method 

does not affect significantly  the final conclusions.  

 -They must be representative.  

- They must be a limited number. The smaller the number of indicators, the easier their 

messages will reach the politicians and the public. This is particularly important criteria in 

selecting the priority, especially the leading (headline) indicators. 
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 -They must be characterized by flexibility and aggregation. The selected indicators should 

allow results to be united in varying degrees and at different levels. 

 

2MODELS FOR ANALYSIS OF SD 

 2.1. Models based on economic models  

Based on input-output economic models. Currently dominate the models of depletion-

pollution, linking the economic life support system of nature through the extraction of 

resources and waste. They include, the traditional measure of welfare, such as gross domestic 

product / GDP / and  models for change the national accounts.    

2.1.1. Disadvantages of the conventional measure of growth - GDP  

Since, with current technology, each of these goods and services is associated with 

signif-icant consumption of non-renewable resources and generation of environ-mental 

pollution, GDP is now mainly a measure of how fast resources are squandered and converted 

into money flows, irrespective of their effect on society. Hardly an indicator of national 

wealth and well-being! 

 

 For this reason, GDP may increase, but public health to deteriorate. For example, if ten cars 

collide on highway, GDP will increas due to the growth of the money spent on medical costs 

and costs for repairing cars. On the other hand, if ten people decide not to buy cars and go by 

foot to work, their health will improve, but GDP will decrease. So is an open question can we 

assume that the increased costs of medicines, reflected in GDP are indicator for improved 

well. In principle, GDP is not intended to measure the accuracy of the solutions given in terms 

sustainable development of society. 

Are suggested ways to eliminate these disadvantages of GDP through amendments to the 

national accounts. Corrected GDP is informally called "green" GDP. Tradional systems of 

national accounts, used currently apply market prices for the determination of aggregate 

economic indicators, which do not involve the significant external effects related to the 

environment and do not take into account the quantitative and qualitative changes  on 

resources resulting from economic activity.  

 

A way to express the "green" GDP is  the sustainable consumption (sustainable income or 

green net national product) and genuine savings.Sustainable consumption can be identified 

with  net national product (NNP), which is the difference between gross national  product and 

capital depreciation. In this case, NNP = GNP-Depr-AOC , Depr is depreciation of 

manufactured, AOC is the capital of the environment. Ie sustainable consumption is equal to 

GNP less investments necessary to maintain the amount of capital. To measure more 

accurately  NNP is recommended further adjustments, namely: 

Sustainable income = GNP - Depr - AOC - CR - EI - EPN , where CR -the cost of recovery, 

EI –expenses for preventing damages and EP – extra pricing for non-optimal use of natural 

resources. Sustainableconsumption is the income which is not formed at the expense of 

reducing the overall capital base, ie income, for which the principle for weak sustainability is 

applied. Applying the criterion of strong sustainable requires maintaining a separate physical 

accounting of natural resources. 

 

Method Genuine savings of World Bank  

Genuine savings are the measure used by the World Bank. The basis is the standard national 

accounting and gross domestic investment. Genuine savings can be calculated as:   

1. from the ross domestic investment is deducted the net size of external loans (gross savings);  

2. from the gross savings is deducted the depreciation of built assets (net savings);  

3. from net savings is deducted the value of the value of exhausted natural resources and 
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damages from pollution and the results are the genuine savings.  

Negative genuine savings rates are an indicator of instability and non-negative - for weak 

sustainability. This method focuses on economic growth in the context of sustainability, while 

social capital is considered mainly how it affects economic growth and is not considered the 

issue of differences between growth and development.  

 

 2.2. Models with aggregate indicators 

Initially, these models were elaborated to draw public attention to problems in implementing 

the concept of sustainable development. 

2.2.1. Index of human development, UNDP  

This is an integral indicator, which gives an idea of the welfare and living conditions in each 

country. Is formed on the base of three indicators which are also integrated:  

1. Combined education index depending on the index of schools enrolment and the literacy 

index of adults over 15 years, having sufficient knowledge to read and write. 

2. Indicator of welfare - measured by real gross domestic product. Tracks GDP per capita in 

dollar terms. This is weighted by GDP purchasing power of dollars in the country. It shows 

the level of standard of living of a country. 

3. Life expectancy, which is defined index health of the nation, the way food and more.  

The HDI for Bulgaria is 0.824, which gives the country a rank of 53rd out of 177 countries for 

2008. 

 

  2.2.2. Index of sustainable economic welfare-ISEW  

index-Daly-Cobb for sustainable economic prosperity ISEW is more appropriate indicator for 

measuring economic growth than GDP, since it takes into account not only the average 

consumption, but also the distribution and impact of economic activity on the environment. It 

subtracts from GDP the value of the harmful effects of economic activity /traffic accidents, air 

and water pollution, noise pollution, exhaustion of and others/. And add activities such as 

housework unpaid activity. Some health care costs are not included - such as costs for treating 

illnesses resulted from smoking.  

The main drawback of this indicator is that the information for its calculation can be gathered 

only by a few countries, and still there are some theoretical uncertainties. Few developing 

countries have detailed data on the extent of water and air pollution, not to mention the 

measurements carried out each year.  

 

 2.2.3. Index to assess the living planet  

This indicator measures the direction of change of biodiversity on the planet Earth. Wildlife 

Fund is the founder and collectis the needed data, processes and presents the results of this 

benchmark. The index tracks the change in population of 1 313 vertebrate species of animals - 

fish, reptiles, birds, mammals, living throughout the world.  

Separate indices are compiled on earth, marine and freshwater animal species and the three 

types of indices are then summarized in an aggregated index. Having observed the change in 

the number of populations of animals, living planet index is an indicator for the overall 

condition of ecosystems.  

Since 1970 this index decreased by 30%, which is an evidence of degradation of natural 

systems with unprecedented within human history speed.  

 

2.3 Complex Models  

2.3.1. Framework DPSIR / DSR / analysis model and indicators according to the scheme to 

the Commission on Sustainable Development at the United Nations.  

DPSIR model was created in 1993 by the OECD in order to develop environmental indicators. 
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In this model the driving forces-D-/ sectors and human activities / provide pressure-P-/ 

through the emissions of harmful substances/ on quality of the state-S-/ physical, biological 

and chemical/ and thus impact the human health and ecosystems-I-. Reply-R-. of the set of 

problems is given by the application of certain mechanisms and instruments affecting each 

element - moving, pressure, state, impact. 

Used by the Commission for Sustainable Development of the UN scheme is the so-called 

DSR - driving force - state - response. In this scheme, the driving forces and pressures are 

united in the drivers in order more accurately to incorporate economic, social and institutional 

indicators. Commission on Sustainable Development at the United Nations consider the term 

driving force as human activities and processes that influence positively or negatively on 

sustainable development. Status indicators / include and impact indicators as well / give 

information on the status of sustainable development, while indicators of response illustrate 

the action of society aimed at achieving sustainable development. 

 

 

 

 These models are based on the idea of a causal link between human activities that cause 

stress, and changes in social and natural environment. They suggest a possibility to reduce or 

prevent impacts through appropriate responses. Therefore are required three parameters:  

 - Indicators for driving forces and impacts (driving forces), which take into consideration the 

pressures on the environment caused by human activities. Impacts are direct and indirect. 

Indirect effects are related to demography, economy, technology, culture and forms of 

government, while the direct impact are related to forms of land use, exploitation of biological 

resources, introduction and spread of invasive species, climate change, emissions nutrienti 

and pollutants fragmentation of habitats and more.  

status indicators (state) are related to characteristics of the environment and its condition.  

-  response indicators (response) are tied to the measures taken to limit the harmful impacts of 

human activities.  

 

 Each indicator in the DSR framework is classified as a driving force, state, or response. 

Driving force indicators describe processes or activities that have a positive or a negative 

impact on sustainable develop-ment (for example pollution or school enrolment). State 

indicators describe the current situation (for example nutritional status of children or land 

covered by forests), whereas response indicators reflect societal actions aimed at moving 

towards sustainable development. The first CSD indicators were additionally grouped 

according to the dimensions of sustainable development—social, eco-nomic, environmental 

as well as institutional, and matched to the relevant chap-ters of Agenda 21. 

 

 The initial set was of 134 CSD indicators, published in 1996. From 1996 to 1999, 22 

countries from across the world voluntarily pilot-tested the indicator set. Most countries also 

found that the initial CSD indicator set was too large to be easily managed. 

Consequently, the revised set of CSD indicators was reduced to 58 indicators, embedded in a 

policy-oriented framework of themes and sub-themes. 

Disadvantages of the DPSIR model are rooted in the fact that in the absence of a causal link, it 

does not work. Furthermore, simplifies too much the interconnections between the 

components. Often it is not clear whether the component which is measured by an indicator is 

a driving force or status.   

 

 2.3.2. Model, based on consideration of major issues or problems.  

In 2005, the DSD started a process to review the CSD Indicators of Sustain-able 



 33 

Development.  

The newly revised CSD indicators contain a core set of 50 indicators. These core indicators 

are part of a larger set of 96 indicators of sustainable develop-ment. The introduction of a core 

set helps to keep the indicator set manageable, whereas the larger set allows the inclusion of 

additional indicators that enable countries to do a more comprehensive and differentiated 

assessment of sustain-able development. In 2007 was published a revised scheme comprising 

of 50 core indicators grouped into 14 main topics and 44 subtopics. 50 core indicators are part 

of a total 96 indicators for measuring sustainable development. The framework of the main 

themes and sub-thems is saved, but the grouping of indicators under the four major 

dimensions / social, economic, environmental and institutional / is not required any more.  

A main reason for the prominence of thematic frameworks is their ability to link indicators to 

policy processes and targets. This provides a clear and direct message to decision-makers and 

facilitates both communicating with and rais-ing the awareness of the public. A thematic 

framework for indicators is also well suited to monitor progress in attaining the objectives and 

goals stipulated in national sustainable development strategies. It is flexible enough to adjust 

to new priorities and policy targets over time. 

 

 

  

 

The main issues considered by themes and sub-themes are :  

Topics  -1 Poverty, subtopics  Limit  of poverty,Income inequality,Sewage,Drinking 

water,Access to energy,Living conditions 

2. Governance – Corruption,Crimes, 

3.Healthcare – Mortality,Access to medical care,Level of nutrition,Health status  

4. Education - Level of education,Literacy, 

5. Demographic Development – Population,Travel  

6.Natural disasters - readiness to tackle with natural disasters  

7. Atmosphere -Climate Change, Ozone layer depletion, Air Quality  

8. Land - use and condition, Desertification, Agriculture, Forests  

9. Oceans, seas and coasts - coastal zone, Fishing, Marine Environment  

10. freshwater pools  - quantity and quality of water  

11. Ecosystem biodiversity  

12. Economic Development - Macroeconomic behavior, Sustainable public finances, 

Employment, Information and Communication Technologies, Science and Development  

13. Global Economic Partnership  - Trade, External funding  

14. Consumption and consumer behavior -Consumption of materials,  Consumption of 

Energy, Generation and waste management, Transportation  

 

 

 

 

DEFINITION, CLASSIFICATION AND PRINCIPLES OF SUSTAINABLE 

CONSUMPTION OF NATURAL RESOURCES 

 

 

1.DEFINITION AND NATURE OF NATURAL RESOURCES 

 Natural resources are all phenomena and objects used in the past, present and future for direct 

and indirect consumption. Natural resources encompass air, water, soil, plants, minerals and 
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others. From them without or after treatment are obtained food, clothing, shelter, heating, 

lighting, ie everything they people need for life. Natural resources include the following 

bodies and natural forces:  

- Natural Resources whose public utility is changed as a result of  

business activity; 

- Natural Resources which are used as a means of labor (land  

water, waterways, etc.) 

- Natural resources which are immediate objects of consumption  

(drinking water, wildlife, plants, etc.) 

- Natural Resources which are a bank of genetic fund (creation of new  

varieties, animal breeds, etc.) or sources of information about surrounding world (protected 

places, bio indicators, etc.) 

2. Natural capital is any natural resource, establishing a flow of environmental services with 

economic value. This may be the different ecosystems, biodiversity, renewable and non-

renewable resources used by humans. Natural capital includes the stocks of natural assets 

such as soils, forests, water resources, species, landscape, wet areas. Natural capital in the 

economy is seen as an asset that contains the potential to increase the productivity of the 

economy and welfare of people. The value of natural asset in economic terms depends on the 

magnitude of income or welfare for which he contributes. Productivity of anthropogenic 

(created by people) capital is increasingly limited by the reduced amount of natural capital, 

thus it is necessary to comply with certain criteria for its sustainable use.  

Structure of the global natural capital in% -  

- 99.8% naturally renewable NR  

-99,7%, anthropogenic renewable NR  

0,1% non-renewable NR 0.2%  

  2. Basic principles of nature conservation 

1.Personal responsibility  

 Every Bulgarian should have a high sense of personal responsibility to the country and to 

natural resources, which determine the development and existence of our society. A farm 

worker (farmer) should prudently use fertilizers and pesticides, tourists should keep forest 

from fires, hunters should protect rare animals, forest workers and people should protect rare 

trees. 

2. Role of Government  

Natural resources of our country are not so great and it is a must that they should be  used 

reasonably and effectively. Extraction and use of natural resources is quite complicated, and it 

is imperative this process to be monitored by local, municipal, district offices and supreme 

supervisory body should be the government. Government and regional authorities have at 

their disposal the knowledge and skills of highly qualified specialists  - agronomist, 

hydrologists, geologists, veterinarians, doctors, radiobiologists, ecologists, architects and 

others. Government finances a number of research topics with environmental focus and their 

results can be implemented in practice.  

 

3. Multilateral use of resources  

The main objective of natural protection is to provide the greatest prosperity for majority of 

people. Some of the resources can perform multiple functions, most important of which are 

flexibility in management. A large river for example may be used for swimming, bathing, for 

transport, as a place for hunting of wild ducks; place for catching fish; place for training and 

competitions for swimmers; place for waste disposal, source for watering livestock, irrigation 

facility to agricultural crops, source for energy production (HPP) in all its course. All these 

functions may be performed simultaneously, thus hampering each other and causing serious 
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eco conflict. To resolve conflict situations regarding the use of government resources, 

government should impose and promote legislative measures, although they can not always 

properly settle this conflict between various agencies and interested parties.  

4. Mutual cross relations of resources 

Ecosystem can not be viewed in isolation, it is  a complex system, multiple factors affect it.  

 

 

3. STRUCTURE AND CLASSIFICATION OF NATURAL RESOURCES 

Natural resources are extremely variable in quality, opportunities for recycling and etc. 

Classification is done by several criteria: 

A / Depending on their use, natural resources are: productive, recreational, aesthetic, research.  

-Productive – they form several subgroups. They include energy, water, air and land 

resources. For their part land resources are divided into 4 groups: soil, forestry, fishery and 

biodiversity;  

- Recreational - resources are used for recreation and tourism. This group encompasses water, 

air and land resources;  

- Aesthetic and scientific 

B. Acccording to their belonging  the components of nature are divided into: air, land, forest, 

mineral, water, energy and others. The resources may have material, energy or informational 

characteristics. 

 

 

 C.According to the forms of resource use : - extensive - intensive. With extensive form large 

quantities of natural resources are used in business without providing their reproduction.  

Intensive form represents introduction of high speed extraction, production and consumption 

of resources that are non-consistent with their natural reproduction or the needs of the next 

generation.  

D.Depending on the time of exhaustion, natural resources are divided into exhaustible and 

inexhaustible.  

 

 

A. Exhaustible in turn are divided into two groups:  

a) renewable;  

Renewable resources are those which have a natural ability to fill their stocks with a time 

comparable to the rate of use. This group includes different plant and animal ecosystems. 

Renewable resources are divided into two groups:  

• naturally renewable - 99.7%  

• Anthropogenic renewable - 0.1% - aquaculture, agricultural resources (soil), water 

resources, forest resources. 

Renewable resources are differentiated from depletable resources primarily by the fact that 

natural replenishment augments the flow of renewable resources at a nonnegligible rate. 

Water, cereal grains, fish, forests, and animals are all examples of renewable resources. Thus 

it is possible, though not inexorable, that a flow of these resources could be maintained 

perpetually. For some renewable resources, the continuation and volume of their flow depend 

crucially on humans.  

Soil erosion and nutrient depletion reduce the flow of food. Excessive fishing reduces the 

stock of fish, which in turn reduces the rale of natural increase of the fish population. For 

other renewable resources, such as wind energy, the flow is independent of humans. The 

amount consumed by one generation does not reduce the amount that can be consumed by 

subsequent generations. 
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Some renewable resources can be stored; others cannot. For those that can, storage provides a 

valuable way to manage the allocation of the resource over time. We are not left simply at the 

mercy of natural ebbs and flows of the source. Food without proper care perishes rapidly, but 

with storage can be used to feed the hungry in times of famine. Unstored solar energy radiates 

off the earth's surface and dissipates into the atmosphere. While solar energy can be stored in 

many forms, the most common natural form of storage occurs when it is con-verted to 

biomass by photosynthesis. 

b / non-renewable natural resources (NR) constitute 0.2 percent of global natural capital. 

These are natural resources which have no natural ability to fill their reserves over time, with 

the rate of their use. They resources are divided into two groups: 

• fossil energy resources - 0.1%, petrol, natural gas 

• Other (mineral) - 0.1%  

B. Inexhaustible natural resources - they are:  

• cosmic (solar energy, tidal)  

• climatic (wind energy, air) 

 

Table  below shows the structure of the world's natural resources. It can be seen the 

relationship between different groups of natural resources. Renewable resources /natural and 

anthropogenic/ stand out in this structure and are the largest group of natural resources, 99.8 

percent of the total quantity of natural resources and they may be involved in the circle 

"resources - waste - resource" through various natural and anthropogenic mechanisms.  

 

 

 

 3.1. NATURALLY RENEWABLE RESOURCES  

Naturally renewable resources are those resources which fill their stocks without human 

intervention and occupy 99.7 percent of global natural capital. 

Part of the naturally renewable resources are quantitatively but not qualitatively restorable. 

These include plants, animals and some mineral resources such as water and salts in the soil. 

The period for which they recover is different depending on their natural cycle of 

reproduction. Ecological sustainable is if the speed of using natural resources is equal or 

lesser to the speed of recovery of the resource. Otherwise renewable resources can become  

non-renewable. Examples: for Bulgaria from the felling of forests have disappeared about 30 

plants and about 16 types of animals. 

 

 In Bulgaria annually are produced around 110-120 million tonnes of naturally renewable 

resources in the form of plant and forest production from agriculture and forestry. Part of it 

goes to the market, another significant part is processed and as a result are disposed around 

90-95 million tons of solid, liquid and gaseous wastes. The extent of use of such production 

(resources) is very low, reaching only 15 percent. Discarded large quantities of waste are 

converted into pollutants and harm the environment. The most serious polluters are livestock 

farms. Contaminated large areas around them become unfit for agriculture and polluted water 

goes directly in nearby rivers and make them unfit for use. The stable yield of renewable - 

living (biological) or dynamic resources depends on the proper planning and management by 

people. Improper use leads to damage or depletion of stocks with negative social and 

economic implications for humans.  

 

 3.2. ANTHROPOGENIC RENEWABLE RESOURCES  

Anthropogenic renewable natural resources, – these are soil and forests. The soil is one of the 

most valuable and scarce resources. In the soil run different biological and chemical reactions 
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that create conditions for the development of vegetation and accumulation of biomass. First - 

the essential characteristics of the soil is its fertility, the ability of soil to produce more 

biomass, which is useful for people. The products of the land, which develop and grow on the 

soil are divided into 3 groups:  

Agricultural products – are included all plant products;  

Pastures - are necessary for breeding of animals(cows, buffaloes, sheep and goats), which are 

a source of meat, milk, wool, leather, etc.; 

Forests - a source of wood pulp. Different types of forests are affected by climate, soil type 

and its chemical composition.  

 

 Experience and science show that inefficient use of land in agriculture could lead to 

degradation of soil fertility. Example: burning crops residuals  (starnishta) in the field lead to 

extinction of many biological elements in the soil and disruption of biological processes that 

support the development of agricultural crops. Its renovation and recultivation requires tens 

and hundreds of years. Felling of forests should also consider the time needed for the growth 

of a species because land with felled trees has lower soil productivity and often is exposed to 

water erosion. A typical example - Ludogorieto 50-60 years ago. This is a small group that 

keep their position with human help (Maintenance of arable land, treatment of the water, 

maintenance of forests by afforestation, etc.) - 0.1% of total renewable resources. 

 

3.3. NON-RENEWABLE RESOURCES  

non-renewable resources - resources that are not recovered at all or for their recovering a long 

period is necessary (centuries). They encompass minerals and fossil fuels. The protection of 

these resources can be done with reasonable use, recycling and finding of suitable substitutes. 

Once used (spent), restoration of theses resources is impossible. They are considered to have 

finite (in terms of quantity) reserves. When they are spent they can not be restored to their 

original condition. It is that the use of natural resources is a key indicator of the culture of a 

nation.  

The first category includes all depletable, recyclable resources, such as copper. A depletable 

resource is one for which the natural replenishment feedback loop can safely be ignored. The 

rate of replenishment for these resources is so low that it does not offer a potential for 

augmenting the stock in any reasonable time frame. 

A recyclable resource is one which, although currently being used for some particular 

purpose, exists in a form allowing its mass to be recovered once that purpose is no longer 

necessary or desirable.  

 

 For example, iron wiring from an automobile can be recovered after the car has been shipped 

to the junkyard. The degree to which a resource is recycled is determined by economic 

conditions. It is relatively common practice to estimate the number of years a given resource 

will last by computing what is known as the static reserve index- , the ratio of current reserves 

to current consumption. The result of the cal-culation is supposed to be interpreted as the 

number of years remaining until the resource is exhausted. This is a correct calculation of the 

time to exhaustion if and only if: (1) the consumption of the resource remains at current levels 

until the time of exhaustion (it can neither increase nor decrease); and (2) no additions to the 

reserves occur in the intervening period (current reserves and potential reserves are assumed 

equal for the prices which can be expected to prevail). 

 

The current reserves of a depletable, recyclable resource can be augmented by economic 

replenishment, as well as by recycling. Economic replenishment takes many forms, all sharing 

the characteristic that they turn previously un-recoverable resources into recoverable ones. 
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One obvious stimulant for this replenishment is price. As price rises, producers find it 

profitable to explore more widely, dig more deeply, use lower-concentration ores, and so on. 

Higher prices also stimulate technological progress. Technological progress simply means an 

advancement in the state of knowledge which allows us to do things we were not able to do 

before. One profound, if controversial, example can be found in the successful harnessing of 

nuclear power. 

The other side of the coin for depletable, recyclable resources is that their potential reserves 

can be exhausted. The depletion rate is affected by the demand for and the durability of the 

products built with the resource, and the ability to reuse the products. Except where demand is 

totally price inelastic (that is, insensitive to price) higher prices tend to reduce the quantity 

demanded.. 

 

 Durable products last longer, reducing the need for newer ones. Reusable products provide a 

substitute for new products. In the commercial sector, reusable soft-drink bottles provide one 

example, while flea markets (where secondhand items are sold) provide another for the 

household sector 

For some resources, the size of the potential reserves depends explicitly on our ability to store 

the resource. For example, helium generally is found com-mingled with natural gas in 

common fields. As the natural gas is extracted and stored, unless the helium is simultaneously 

captured and stored, it diffuses into the atmosphere. This results in such low concentrations 

that extraction of helium from the air is not economical at current or even likely future prices. 

Thus, the useful stock of helium depends crucially on how much we decide to store. 

 

  Second category - Not all depletable resources permit recycling or reuse. Depletable energy 

resources such as coal, oil, and gas are consumed as they are used. Once combusted and 

turned into heat energy, the heat dissipates into the atmosphere and becomes nonrecoverable. 

The endowment of depletable resources is of finite size. Current use of depletable, 

nonrecyclable resources precludes future use. 

Depletable, recyclable resources raise this same issue, though somewhat less starkly. 

Recycling and reuse make the useful stock last longer, all other things being equal. It is 

tempting to suggest that depletable recyclable resources could last forever with 100% 

recycling, but unfortunately the physical theoretical upper limit on recycling is less than 

100%—an implication of a version of the entropy law. Some of the mass is always lost during 

recycling. Even for recyclable depletable resources, the cumulative useful stock is finite, and 

current consumption patterns still have an effect on future generations. 

 

 Minerals are produced in two ways: open and underground. In the open way the whole 

process of extraction, transportation, processing, use and return to nature in the form of waste 

is open. In all segments of the process there are losses and in technological processing wastes 

are produced as well. The goods out of use also become waste. By processing the waste 

products and reducing the minimum losses in different segments the process can be closed to 

great extent. But to achieve this, we need highly efficient technologies.  

Our Mining and Quarrying branch, proved to be particularly harmful for the environment. 

Significant areas of land,  particularly with the open way become a desert. Are contaminated 

the surface and groundwater by mineral-enrichment factories, as well as from the seeping 

water which dissolve harmful substances. Typical example - Marishkiyat coal basin, which 

destroyed over 15 thousand ha of fertile land.  

 

 

 In the past ten years in our country annually were produced about 19 million tons of ores and 
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more than 30 million tons of coal. For this purpose were processed around 650 million tons of 

non-renewable resources. Half of them were obtained through open methods for extracting of 

coal and ores.  

The extent of use of non-renewable resources in our country is around 20 percent.  The rate is 

low because our ores have low content of minerals. Another reason for the very low 

efficiency of use are outdated technology. Thus large quantities of solid waste are 

accumulated - about 4 billion t, which destroy large areas  of fertile (valuable) land and 

contaminate large areas.  

 

 Most often in these areas underground and surface waters are polluted and nearby 

agricultural lands have accumulated large amounts of heavy metals  and other pollutants, 

which then pass and accumulate in agricultural production. Significant part of the solid waste 

may become  a source for valuable materials for the manufacture of building materials, etc. 

 -Inexhaustible natural resources. This group includes cosmic (solar energy, tidal energy), 

climate (wind) resources. 

 

 4. PRINCIPLES OF SUSTAINABLE CONSUMPTION OF NATURAL RESOURCES 

The use of natural resources must be subject to the principle of sustainable consumption that 

the use of any natural resource must achieve a balance between environmental, social and 

economic objectives in the process of improving the welfare of the people. In order to comply 

with the principle of sustainable use and do not threaten the natural ecosystems the use of 

resources should comply with certain requirements and dependencies. Sustainable use of 

renewable and non-subject resources are subject to different dependencies: 

4.1.Sustainable use of renewable resources (RR) 

When using renewable natural resources human activity should take into consideration the 

limitations and natural opportunities for reproduction of the resource. The extraction should 

not exceed the natural ability of resources to maintain stocks. Use of renewable natural 

resources is regarded in two directions - sustainable consumption and non-sustainable 

(scheme ). 

 

 

 

RR - renewable resources 

NR - non-renewable resources  

hi - extraction of i-resource (timber, fish, etc.).  

yi- natural ability of i-resource to fill its stocks in time comparable to the rate of use 

hj - extraction of j-resource (fossil fuels) 

yj - natural ability of j-resource to fill its stocks in time comparable to the rate of use  

 

 • Sustainable use of renewable resources we have when yi> 0 or hi <yi. This means that 

renewable natural resource is used sustainably, when the yield or the amount of resources is 

equal to zero or less than the natural ability of i-resources to complete their stocks in time 

comparable to the rate of replenishment of stocks of the resources. 

• unsustainable use of renewable resources when there is hj> yi This means that renewable 

natural resource is used non-sustainably when the yield or quantity of natural resources is 

bigger the natural ability of i-resources to complete their stocks in time comparable to the rate 

of use. 

 

 

 4.2.Sustainable use of non-renewable resources (NR) 
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Non-renewable resources do not have the natural ability to replenish stocks. They represent a 

constant quantity. From the rate of use depends the condition of these resources. The purpose 

for this group of resources is to seek opportunities for more sustainable use of one or another 

natural resource, to increase their productivity, to increase effectiveness in their use. In non-

recurring resources is applied the rule of Hartwick. 

For exhaustible resources applicable is the rule of Hartwick. According to him, if wealth of a 

country depends on the use and export of one or several major natural non-renewable 

resources, it is obligatory to maintain this wealth over time, to reinvest earnings from these 

activities in other economic sectors in order to obtain constant welfare in the time when the 

resource will be exhausted. 

Non-sustainable consumption of natural resources - When all efforts are directed towards 

exploitation of non-renewable resource and funds are not diverted from its use to other sectors 

of the economy, ie hj> yj. Extraction of j-resources (fossil fuel) is greater than the natural 

capacity for restoration of j-resources.  

 

  

 

5. Basic principles for a sustainable resource use  

OECD accepted 5 principles for sustainable use of natural resources in 1995. The have 

hierarchical structure. The 5th – R – principles: 

REDUCE (min) – this is a principle for minimizing, for reducing the costs for natural 

resources in the end-product. This is the main principle, the basis for sustainable use of 

natural resources. This is due to the fact that technical revolution allows constant decrease in 

the use of energy, raw materials used for 1 unit of ready product. On macro level this 

principle could be followed through GDP structure. 

-factor 4 –/Wuppertal University/to obtain the same level of welfare with 4 times decrease of 

costs for natural resources, materials – to increase 4 times the resource productivity.  

- factor 10 – /Rocky Mmountain University/reflects eco-efficiency. Requirement for 

unanimously increase of GDP and decrease in times/10 fold/ the costs for implemented 

natural resources. It is recommended mainly for transition economies because they have great 

opportunities for energy use decrease. 

 

2) REPLACEMENT – replacement of scarce natural resources with resources which are more 

easily accessible, are cheaper and produce less waste and harmful ingredients. Almost all 

natural resources can be replaced – non-renewable (minerals, fossil fuels)  with 

renewable(sun, water, wind energy) 

3) RECOVERY – more deep and full implementation of the useful ingredients/elements – 

copper, zink, lead – this principle is use to some extent for metals.  

4)RE-USE – more full use – the idea is to enlarge the life cycle of the used household 

products mainly. This principle created large quantity of working places in the 90ties.  

5) RECYCLE – Each product is created, used and discarded (from  cradle to waste pond was 

the previous idea). Now the idea is (from cradle to cradle) – again the resource is got back in 

the production cycle as a raw material for a production of new product – metals, paper, glass, 

plastics, etc. This principle is linked with considerable economic and ecological  efficiency, 

because recycling requires less energy, labor and water. 

 

 

INSTITUTIONAL AND LEGAL FRAMEWORK  OF 

ENVIRONMENTAL POLICY 
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1. Eco-policy -definition 

          Environmental policy together with economic and social policy is aimed at achieving 

the objectives of sustainable development.  

  It is a system of institutional, legal, economic and market instruments, and voluntary 

mechanisms for the formation of targeted environmental behavior that conforms to the 

requirements of sustainable development.  

        The institutional instruments include established structures of state and local government 

bodies with well-defined functions, developed administrative capacity, a strategy for 

sustainable development with objectives formulated in the environmental field, both action 

plan and  programs. 

         Legal instruments include environmental law according to EU legislative basis and 

taken administrative decisions at the local level. 

         Economic instruments provide fiscal, financial, credit, insurance and marketing 

measures. They are based on principles such as polluter pays, user pays, victims pays, 

compensation principle and the precautionary principle.  

 

         Voluntary mechanisms are based on various forms of agreements between business and 

government institutions, voluntary schemes for environmental marking of products, systems 

for environmental management, voluntary integration of environmental criteria in public 

procurement, and initiative for social and environmental responsibility of business.  

        Environmental policy is implemented through two approaches – regulatory-control  (or 

command-control) approach, which is based on normative-legal and economic instruments 

approach, based on fiscal, financial, insurance sales and marketing tools. One part of the tools 

can be used for prevention purposes  - such as environmental standards, safety standards, 

bank guarantees and insurance, and others to regulate relations regarding caused 

environmental costs (damage), such as taxes, fees, penalties, compensation for environmental 

responsibility. In many situations can be used combination of instruments from both 

approaches. Ideal tools usually do not exist, but the combination of different types of 

instruments could optimize the policy to cost-effective level. 

  2. ENVIRONMENTAL POLICY OF THE EUROPEAN UNION  

Environmental policy in the European Union (EU) is aimed at implementing the 

environmental objectives of sustainable development. Unlike other common policies such as 

the common agricultural policy, industrial or transport, which are implemented immediately 

with the signing of the Treaty of Rome establishing the European Community (EC) in March 

1957, the environmental policy is established later in the meeting of the EC in Paris, 1972. In 

principle it is based on two main frameworks - institutional and legal.  

2.1. Institutional framework for environmental policy  

       Institutional framework of the EU includes the institutions that define strategies, policies 

and action programs in different areas of development - particularly in the environmental 

field.  

 2.1.1. Main EU institutions  

EU institutions, active in achieving the environmental objectives of sustainable development 

are:  

Commission of the European Union.  

Council of Ministers – съвет на министри 

 The European Parliament  

 EUROPEAN Court  
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 EU Commission is an executive body. It is responsible for implementation, monitoring, 

control and enforcement of laws and policy. With the Commission operates the Environment 

Directorate-DG Environment, responsible also for nuclear safety and protection of civil 

society. This Directorate carries out environmental policy and monitor the compliance with 

environmental legislation.  

Council of Ministers is the main legislative body of the EU, including in the environmental 

field, and represents the interests of the Member States. "The Council of Ministers on 

environmental issues is composed of ministers responsible for environment in their respective 

countries.  

The European Parliament represents the interests of EU citizens, but (still) has no right of 

legislative initiative. He has the right to approve the budget, to elect or to dissolve the 

Commission. Parliament meets once a month and the meetings are open to the public.  

The European Court is the guarantor of law in the EU. Some of its decisions are essential in 

determining the competence of the EU to restrict the rights of Member States on their national 

legislation. 

 

 

 

 

2.1.2. EU Sustainable Development Strategy  

         Sustainable development is officially recognized as a major objective of the European 

Union when was included as a concept in the Treaty in 1997. In the Lisbon Strategy of 2000 

was declared the purpose EU - by 2010 to become the most competitive and dynamic 

knowledge-based economy in the world capable of sustainable economic growth with more 

and better jobs and more greater social cohesion. The third pillar of the Lisbon strategy - 

environmental is complemented by the adoption of the EU Strategy for Sustainable 

Development of the European Council in Gotheburg in 2001. In the next year, the Council of 

Europe in Barcelona, added to it its external dimension, in the context of World Summit on 

Sustainable Development held in Johannesburg (2002). Then were adopted the environmental 

indicators that are orientors for the environmental policy in the new millennium. This strategy 

became a turning point, because together with the objectives of stimulating economic growth 

and social cohesion  is paid attention to the environmental objective - to protect the 

environment.  

 

 

 

            The Strategy for sustainable development of the EU was renewed by the Council of 

Europe in 2006. And includes the following seven key challenges:  

• Combating climate change and promotion of clean energy 

• sustainable transport 

• sustainable consumption and production  

• conservation and management of natural resources  

• public health  

• social inclusion, demography and migration 

• global poverty  

 

3. EU environmental legislation 

        EU legislation is obligatory and it binds the past and future actions of the 

Member States. They have the right to approve its legislation only in cases where 

there is no EU legislation. The EU participates actively in the drafting of 
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international conventions in the environmental field and apply them in the 

common law. Currently, the full form of the EU environmental legislation 

consists of over 350 legal documents - directives, regulations, decisions, and 

other communiqués.  

           Each country harmonizes their national legislation only in respect of 

Community environmental law (the so-called "environmental acquis" or 

developments of environmental law "), which covers some 70 directives and 21 

regulations. In joining the EU any country  applies a range of legal documents 

and for certain norms and standards are negotiated transition periods, when 

significant investments are needed. 

          European environmental legislation consists of two parts: general (or horizontal), which 

applies simultaneously to all components of the environment and sectoral (or vertical), which 

consists of specific regulations applicable only to a specific area.   

         The Directive is a legal norm, which defines the objective without specifying the means 

by which it can be implemented. This means that each Member State is not obliged to apply 

any general rules, and can select its own environmental policy instruments with which to 

achieve the required result. The directive sets the direction by allowing the individual 

countries according to their own specific characteristics to choose the means by which cost-

effectively to achieve the ultimate goal.  

          Regulation is the rule of law which is obligatory for each Member State and directly 

applicable in domestic legal system without the need for adoption of any additional 

instruments. Regulations occupy about 10 percent of the issued environmental legal 

documents.  

           Decisions are individual acts which, in accordance with Art. 189, paragraph 4 of the 

EU Treaty, may refer both to the Member State, as for legal or physical person.  

Recommendations and opinions without having a direct and binding character, can influence 

national legislation and environmental policy of the parties to whom they are addressed. 

Starting basis for the establishment and continuous improvement of European environmental 

legislation is the Sustainable Development Strategy.  

        When determining the environmental norms and standards the Commission, supported 

by the European Parliament and European Court of Justice, looks they to have cost-effective 

basis, ensuring a high level of protection of the internal market including through full 

compliance with product standards. Breaches of the Treaty in the field of environmental law 

can be expected  both from the countries that have more stringent national environmental 

standards, and from the countries that apply them at level lower than the average. In national 

environmental legislation several acts with more stringent standards are permitted only if they 

are not  a hidden way to make benefits from competition. Relatively high environmental 

standards generally are supported by the Nordic countries, Germany and Austria, and in the 

opposite direction are still the new countries, part of which negotiated transition periods.  

 

 4. POLICY FOR ENVIRONMENTAL PROTECTION IN BULGARIA  

Our environmental policy is also based on institutional and legal framework.   

  4.1. Institutional policy framework for environmental protection  

This includes the institutions related to national sustainable development strategy, legislation, 

management and control of activities related to the environment. Institutions with functions 

performed by them are as follows:  

Ministry of Environment and Water (MEW), whose policy is implemented by the Minister of 

Environment and Water. MoEW have inherent the following functions: legislative initiative, 

planning, management, executive, and regulatory control. MoEW is responsible for: the 

development and implementation of national policy in the environmental sector, preparation 
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of legal and regulatory framework in the following areas: water quality and air, waste, nature 

protection, chemicals, noise and risk of industrial accidents; horizontal legislation, 

management of protected areas that are exclusive state property, give concession for the use 

of natural and mineral resources and take decisions on the results of the assessment of 

environmental impact (EIA) for large enterprises and activities of national importance. 

 

   

Executive Environment Agency (EEA) is a specialized organization of MoEW. It has the 

following main functions: executive, control, regulatory, monitoring and reference 

representative of the European Environment Agency. EEA is responsible for: management 

and maintenance of the National System for Environmental Monitoring. She supervises and 

offers methodological guidance to the Regional Inspectorates of Environment and Water 

(RIOSV) and is responsible for the quality of the published environmental data and 

information contained in annual report on state of environment in Bulgaria. 

Regional bodies of MoEW are: the 15 Regional Inspectorates of Environment and 4 Water 

Management Basin Directorates of Water Resources, 3 Directorates of National Parks, which 

implement the state policy for the regions and territories. RIOSV are responsible for: 

monitoring, implementation and enforcement of environmental legislation, support the 

municipalities in the implementation of local environmental policy, informing the public 

about the state of the environment, issue decisions on EIA/ovos/ for activities of regional 

significance.  

 

 

 

          * Other institutions related to environmental policy and sustainable development are: 

Ministry of Health, Ministry of Agriculture and Food, Ministry of Regional Development and 

Public Works, Ministry of Transport, National Agency for Energy Efficiency and others. As 

well as regional and municipal councils and local government bodies, NGOs and research 

institutes.  

         Overall national policy aims to promote sustainable development by preserving the 

environment for present and future generations. It is based on the integration of policies on 

environmental protection in sectoral policies - transport, energy, construction, agriculture, 

tourism, industry, education and others. In addition, priority is given to preventive action, the 

application of the polluter pays principle, fighting environmental damage at source and shared 

responsibility.  

 

 4.2. Legislation on environmental protection in Bulgaria 

Our legislation, like the EU is divided into a general part - horizontal and sectoral (vertical).  

           Horizontal legislation includes the Law on Environmental Protection (EPA), whose 

regulations are the main guarantee for achieving the environmental objectives of sustainable 

development. EPA, apart from general rules, state policies and authorities for environmental 

management, also regulates the issues of access to information and public participation in 

decision making, procedures for assessing environmental impact and environmental 

assessment of plans and programs, prevention and restriction of industrial pollution through a 

complex scheme of  permits and quotas for trade in greenhouse gas emissions and voluntary 

mechanisms to limit the harmful impact on the environment and human health.  

 

 

 

 Vertical legislation covers the following sectors: air quality, quality of water, waste 
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management, management of hazardous chemicals and pesticides, industrial pollution and 

risk management, genetically modified organisms, nature conservation, including ecological 

network Natura 2000, security of noise and radiation protection. While the EPA, is a general 

law regulating framework, the sectoral laws specify standards and preventive measures to 

protect the individual components of the environment.  

These sectoral laws transpose the fundamental requirements of the EU Framework Directive 

in the relevant areas and enable the introduction of other subsidiary directives through 

regulations, many of which are already accepted and respected. 

To solve environmental problems in our country is applied a comprehensive approach taking 

into account all components of the environment (water, air, soil, biodiversity) and the 

relationship between them. On this basis is built the framework of the EPA as horizontal 

legislation.  

 

 4.3. Legal procedures for environmental assessment  

         In the horizontal legislation, as a framework law a central place, occupies the procedures 

of environmental impact assessment (EIA) for investment proposals and environmental 

assessment of plans and programs. Strategic environmental assessment of policies is also an 

integral part of the approach for maintaining environmental sustainability in the hierarchy of 

decision-making and although it does not hold a proper place in the law has an important 

methodological significance. It is one of the main tools for integrating environmental 

concerns into other sectoral policies. The legal procedure  - environmental assessment - under 

Directive 2001/42/EC is applied in the development of sectoral strategies and programs, as 

well as in regional and municipal plans and development programs. It aims to assess their 

potential efficiency and stability in a much earlier stage of the decision. 

EIA procedure has an important preventive value and is envisaged for investment proposals.  

 

 The main stages of EIA are:  

• preparation of the investment proposal;  

• notifying the competent authorities and the affected population;  

• assess the need for EIA;  

• preparation of the EIA;  

• assessment of its quality;  

• organization of public discussion of the report;  

• Decision on the EIA;  

• monitoring the execution of the decision on the EIA.  

European environmental legislation is vertically transposed into our legislation in five main 

sectors: air quality, water quality, waste management, nature protection, management of 

hazardous chemicals and genetically modified organisms.  

 

         Law in "Air Quality" includes the Act for protection the purity of air and the linked with 

it regulations. They affect the overall evaluation and management of air quality and establish 

standards of levels for the pollutants that can be disposed of as mobile (eg vehicles) and 

stationary sources.  

          Legislation in the sector Water quality includes the Water Act and adjacent regulations 

and orders. They are the result of a combined approach which defines on one hand standards 

for acceptable content of harmful and dangerous substances in waste water according to the 

type of production and level of technology and from the other the requirements for water 

quality in water bodies, receiving wastewater.  

 

  The "Waste Management" sector is based on the Law on waste management and regulations 
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linked with it. Some of the regulations stipulate the requirements for permitting and operating 

the facilities and installations for waste disposal (landfills and incineration plants) and the 

other part is for the treatment of specific types of waste such as waste oils, sludge from 

wastewater treatment plants, packaging and. Bulgaria took the commitment for gradual 

construction of regional landfills for municipal waste in accordance with European standards. 

Under the program MoEW for  waste management gradually will be introduced a system of 

separate collection, recovery, recycling or other treatment different from landfill. The legal 

framework on protection of nature sector is based on the Biological Diversity Act, the 

Protected Areas Act, Act on medicinal plants, Law on game conservation of wildlife and their 

regulations. It regulates the protection and maintenance of biological diversity in areas of 

ecological network Natura 2000.  

 

   5. REGULATORY - CONTROL APPROACH  

Regulatory control approach (RKA) or komand-control approach to environmental policy is 

one of the main mechanisms for planning and management in the environmental field. It 

historically preceded the emergence of the concept of sustainable development and 

contributeted both to its regulatory regulation and development of economic and market-

based instruments of environmental policy. 

             RKA includes regulatory and legal measures based on environmental legislation and 

administrative decisions of the departmental and local level, most often introduced with 

regulatory documents. It affects environmental behavior primarily through two types of 

instruments - regulatory and information. Regulatory instruments include norms and standards 

(for example, or complex licensing standards for appliances), legal prohibitions and 

administrative requirements (eg energy auditing obligations and quotas of buildings for 

energy efficiency) and constraints (eg rules of construction).  Information instruments include 

the statutory audit programs for mandatory labeling and certification of products, etc. They 

are comparable to voluntary mechanisms. 

 

           The main objective of the approach is to introduce a particular responsibility to prevent 

and liquidate environmental consequences of economic activity through the application of 

legal and administrative tools. Certain activities may be prohibited by law (such as disposal of 

radioactive waste, trade with protected species of wildlife and their products), while others 

can be regulated by setting maximum levels or through the issuance of permits (eg discharge 

of wastewater into rivers, permits for fishing and hunting of wild animals). Town planning, 

land use for purposes other than agrarian, resource extraction, construction and development 

of business activities are often accompanied by such legal and administrative instruments for 

the protection of local natural goods and environmental quality, such as permits, licensing 

requirements. .  

          Some regulatory measures such as the standards are based on the impact that pollution 

has on one or another of the part of environment. Others are designed to control emissions by 

prohibiting the use of certain processes or materials, in admission - by prescription, the use of 

others that are less polluting (eg, prohibiting the use of oil heating plants in urban and 

allowing the use of natural gas).  

 

 Regulatory control approach is an important component of environmental policy, although it 

tends to restrict its role. In many cases it is preferred by governments and is one of the tools 

used to achieve the objectives of sustainable development because of its advantages:  

- shapes the environmental behavior of both firms and   

citizens;  

-  Provides financial revenues for the municipal and the national budget. 
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Such sources are the penalties imposed on companies and individuals and administrative fees 

for permits, licenses and other procedures. In general, when regulatory control measures is 

applied transparently in accordance with their use, people have no other choice left but to 

observe them.  

- acts as an effective tool in areas such as control on hazardous chemicals and biodiversity 

conservation, provided that are absent other relevant instruments;  

 - serves for a comprehensive and timely intervention for potential threat to health and 

environmental quality.  

 

The more important disadvantage of this approach are:  

- imperative imposing of direct restrictions (such as prescriptions,  

  prohibitions,  control of pollutants, issue and withdrawal of authorizations for the use of 

natural resources, etc.) which do not leave space for an alternative response for the business;  

-Over-administration of the regulatory process that  

  can become a burden on businesses and to repel investors;  

-Insufficient sound regulations can be  

  ignored by business and become a cause for corruption. 

-underestimation and not timely indexing of sanctions and  

  fines can transform them into economic incentives. In such cases the potential infringers 

benefits are pursuing  the profit from the unreal sanction  rather than spend private money on 

enforcement of environmental requirements.  

-Reduces opportunities for a competitive economic  growth, and not always sufficiently 

transparent and effective to implement. 

  

 Basic regulatory control tools  for  

Biodiversity 

* Procedures for evaluating environmental impact (EIA);  

* Licensing regimes for trade with medicinal plants, endangered wildlife and their derivatives;  

* Norms for ensuring minimum flow in rivers to protect the aquatic ecosystems;  

* Administrative sanctions and coercive administrative measures.  

 

 

 

 

 

ECONOMIC APPROACH AND INSTRUMENTS OF ENVIRONMENTAL POLICY 

FOR SUSTAINABLE DEVELOPMENT 

 

 

1. Mechanisms, PRINCIPLES AND TOOLS OF THE ECONOMIC APPROACH  

The economic approach of environmental policy is based on four types of mechanisms and 

related instruments for achieving environmental behavior:  

a) a fiscal mechanism, which regulates /via government bodies and local government) 

ecological relationships on the pollution and resource use between the state, businesses and 

consumers. It aims, first to accumulate funds in the budget or in specialized funds, which 

support environmental activities and the other aim is - to transform the external costs  into 

inherent to the companies-polluters and users of resources. b) a financial mechanism, which 

manages and stimulates the investment process in the environmental field.  

c) the mechanism of liability and insurance, which regulates the relationships between agents, 
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causing environmental damage and victims - companies, people and ecosystems.  

  d) market mechanism, which creates new markets, such as trading permits for carbon 

emissions.  

 

 

         

         Fiscal instruments include environmental taxes on pollution, penalties and fines for 

environmental violations, tax differentiation, fees for use (extraction/gathering/catch) of 

natural resources, charges for waste disposal, product charges  of non-ecological goods and 

more.  

           Financial instruments include credit funds from the environmental funds and assistance 

from international financial institutions and development programs - including grants and low 

interest loans, guarantees, interest subsidies and others.  

         Instruments of responsibility include compensation for caused environmental damage, 

bank guarantees, mortgages and insurance of environmental risks.  

        MBI provides trading permits, market pricing of resources, deposit systems, etc.           

The Concept "economic instrument" can be defined as a means of influence on the behavior 

of economic agents by transforming the environmental costs, respectively damages, as well as  

the costs for exhaustion of resources into inherent costs.  

  They are implemented in addition to or in replacement of regulatory control instruments.  

     For most instruments are necessary management systems with strict control and the costs 

for their maintaining may be too high. Thus, it is necessary to reveal the environmental 

benefits and costs for implementation of any economic instrument and this should happen on 

a cost-effective manner. In practice are known too many economic instruments, but for most 

of them the cost of application (the transaction costs) are higher than the environmental effect 

that is expected to be obtained and this makes them economically meaningless. 

             If there is enough reliable information on the marginal reduction of pollution and the 

marginal value of damage, then economic instruments as a rule can be applied in conjunction 

with direct legal regulation of the regulatory-control approach. Where the mixed system  is 

applied - with the tools of both approaches, then the evaluation of economic efficiency of 

environmental policy is difficult.  

 

 

           Obligatory requirement for the application of economic instruments is the availability 

of markets. If no information on the markets is available, then there are significant time delays 

between signal and response, and extensive informal (shady) markets, which requires great 

care in the use of economic instruments. So far there is still no experience in applying 

economic instruments for biodiversity, promoting sustainable development and preventing the 

destruction of natural resources (eg tropical forests).  

           Economic instruments are most effective in solving local environmental problems due 

to the potential for more accurate assessment of the sources of pollution, better monitoring 

and control. At the same time, economic instruments are less effective in terms of some global 

environmental problems, although the development of markets for trading greenhouse 

emissions poses a great potential. According to Principle 16 of Rio Declaration, which 

emphasizes the need for the use of economic instruments and approaches, the polluter is 

required to reflect the environmental costs at his expense and considering the public interest 

to not cause a negative impact on trade and investment policy.  
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          From the selection of the most appropriate economic instruments depends how the 

markets will reflect the real economic, social and environmental costs in products and 

services. From the economic instruments depends whether with the environmental policy are 

achieved double win opportunities, which is essential for sustainable development (for 

example, obtaining significant economic growth while improving the quality of the 

environment or delay/reduction in the growth of consumed natural resources). With the 

introduction of each instrument are taken into account the system of criteria, including impact 

on competitiveness and productivity.  

 

 

         2. ADVANTAGES AND RESTRICTIONS FOR THE USE OF ECONOMIC 

INSTRUMENTS  

         The advantages of economic instruments compared to the tools of the regulatory-

command approach are the following: 

• economic in application;  

• Ability to use flexible solutions (eg, choice of appropriate technology or system 

performance);  

• contribute to innovation (such as replacing some traditional sources of energy or pollution 

prevention);  

• transparency on the cost for combating pollution;  

• easy adaptability to multi-dimensional goals;  

• successfully applied to combat the small sources of pollution - from household waste to 

motor oil waste.  

 

       On the other hand they have their limitations, which are expressed in the 

following:  

• taxation of fuel and pollutants can cause harm to the competitiveness of 

individual sectors;  

• they are inefficient in situations where is required accuracy and control (for 

example, in combating pollution with toxic substances from specific sources, 

where direct regulation gives best results);  

• require appropriate government intervention to create conditions for active 

markets (such as in trade in permits.  

          3. FISCAL INSTRUMENTS OF ENVIRONMENTAL POLICY  

Economic instruments are applied in accordance with the following fundamental principles: 

the principle of sustainability, principle "polluter" pays, the user of the resources pays, victims 

pays, compensation principle, the precautionary principle and others.  

 

3.1. Principle of sustainability  

        The principle of sustainability required to maintain a balance between environmental, 

social and economic goals in the process of improving the welfare of people. Application in 

respect of fiscal instruments, it is the basis of the so-called Green tax reform. In a number of 

states are made steps  for changes in tax policy aimed at reducing the taxation of labor at the 

expense of activities that excessively use the scarce resources and/or pollute the environment. 

One of the objectives of the Sustainable Development Strategy of the EU is to increase 

employment and reduce the negative environmental impact in a cost-effective way, using 

more flexible levers of taxation. "Green" tax reform is usually implemented as a tax-neutral 

which means that the tax burden is carried only on polluting activities, with a simultaneous  

reduced taxation of labor and capital. 
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3.2. Environmental policy instruments applied in accordance with the "polluter" pays 

principle (PPP)  

  In essence the principle of "polluter pays" (Polluter Pays Principle) requires that costs related 

to measures for prevention and reduction of pollution should be covered by the pollutant. The 

principle was introduced by the Organization for Economic Cooperation and Development 

(OECD) in 1972 and was accepted as a fundamental in many countries. In economic terms it 

means that in the price, ie in the direct cost of goods is included the value of the 

environmental resources and services. Is is used mostly in the following three cases:  

• allocation of costs for cleaning and prevention of pollution;  

• to promote sustainable use of scarce environmental resources  

• Overcoming market and investment distortions.  

                  Based on are the following more important economic instruments: pollution tax, 

tax for non-ecological product, product tax,  environmental civil liability. 

 

 3.3. "Pollution" tax 

Inherently pollution tax is a form of "administrative cost" ie value which is determined by the 

Government. The aim of the tax is double - to provide financial contributions to the budget or 

the specialized Funds, and  to confiscate from the polluter the cost for environmental damage, 

caused to the community. Usually the size of the pollution tax must be greater than the size of 

the administrative costs for regulating pollution through regulations and standards.  

          As a rule, the value of the environment as public good does not affect the activities of 

those who pollute. Therefore, the source of pollution should be taxed so that the price of the 

product or process that creates pollution reflect the actual incurred costs. Then the polluters of 

environment will have an incentive to seek alternatives, investing in cleaner production, to 

avoid payment of tax. Profits and their own financial interest factor will be a motivator to 

reduce pollution.  

          As a rule, the choice of economic instrument to reduce environmental pollution is 

always a difficult to implement. The selection requires consideration of many details, 

consultations with the community and understanding of the business.  

 

   

3.4. Tax for non-ecological Product  

        Tax for non-ecological product is in line with the polluter pays principle "and is kind of a 

pollution tax. It can beapplied for products, production, consumption and waste that cause 

environmental damage. The aim is to create conditions for reducing the consumption of 

environmentally harmful products. The advantage of this tax is that it can be differentiated 

according to some characteristic of the product (such as the sulfur content in fuels, carbon in 

fossil fuels, according to the size of the contained in the mineral fertilizers nitrogen or 

phosphorus or by product type - mineral oils, batteries, packaging materials, etc.). Sometimes 

payment for non-ecological product is done in order to make the price of the ecological 

products  more attractive price (eg, the size of the car tax may be modified depending on the 

fuel or the presence of catalytic system and if are achieved standards for emissions). Common 

shortcoming of the this tax is that it does not provide sufficient incentives. Administrative 

efficiency in collecting the tax could be high enough, if it is linked with already existing 

excise tax system, which can reduce the costs. Such example is the taxation of fuel with 

excise tax, one part of which  bears the character of the non-ecological tax for the product and 

is gathered in a specialized environmental fund.  

 

 

          3.5. Product fee  
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        Effective waste management is one of the important tasks to achieve the environmental 

objectives of sustainable development. The product fee as a variety of the non-ecological tax 

changes the comparative prices of products and thus creates a potential for financing the 

systems for collection and use of  waste.  

        It is the basis of programs of extended producer responsibility implemented in some 

countries of the European Union and Asia. Most popular is the so called  "Dual system" for 

extended producer responsibility introduced in the early 90's in Germany. Under this system, 

manufacturers are required at their expense to collect and recycle waste, or to enter into a 

collective system for their management against payment of product fees. For this they receive 

the right to put a green point on the labels of their packages.                                                         

           

 

Since 2004 Bulgaria introduced a product fee that companies payments for goods that after 

their use  remain mass waste. Companies that marketed packaged goods must  recycled the 

packaging under the Ordinance on packaging and waste. According to the objectives of the 

EU Bulgaria by 2020 should reach 50% recycling of household waste and 70% of the 

construction waste.  

Product taxes are an economic instrument, which can achieve  the aim for using the packaging 

waste. The Law on Waste Mmanagement offers the company three options - to pay a tax to 

the state, to create their own organization or to negotiate with a collective organization 

specialized for using the waste. Companies that create their own organization for its own 

account collect, sort, transport and process waste  from packaging. From an economic 

perspective, however, this is an external activity for most businesses, so it is more profitable 

to transfer this obligation to collective licensed organizations. The size of the product tax is 

subject to a voluntary agreement between the competent authorities and manufacturers/dealers 

who agree to its gradual increase.  

 

 The fee must be high enough for producers to seek alternative solutions for reducing and 

recycling waste and at the same time to be affordable for businesses and consumers. 

 3.6. System for increased costs and discount  

         It is usually self-financing and financially-neutral system that is based on the polluter 

pays principle. Promotion of sustainable consumption is one of the environmental objectives 

that governments can implement through the introduction of higher prices for increased costs 

of those goods or services which bear environmental risk and at the same time make other 

discount to others which protect environment according to the accepted program . This system 

is financially neutral and is used on the change of consumer habits mostly in transport and 

energy sectors.  

 

 3.7. Instruments of the European Parliament, based on a "user pays" principle  

The user pays principle refers to the eco-sustainable management of natural resources and 

environmental infrastructure services. 

             Environmental protection includes the maintenance of environmental infrastructure - 

treatment facilities, sewerage system, landfills for waste collection, urban environment, etc., 

which serves a group of users (subscribers). Management  of these facilities in terms of their 

financing requires to be applied the principle of "user pays". The cost for maintenance of 

equipment, however, can not always be allocated proportionally among the users due to the 

heterogeneity of services. Therefore, at some stage can be applied the so-called "cross" 

subsidies, ie to subsidize part of users - such as households or social groups to pay a lower 

price for the service, and others, such as companies companies to pay a higher price or all for 

the service.  
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 Fees for use of the urban environment - sidewalks, green areas, etc., paid by the electricity, 

heat and water companies to expand their activities are collected by municipalities. The 

advantages of these charges are that they provide revenue for municipal budgets, and perform 

a deterrent role against the irresponsible destruction of the urban environment, and their 

disadvantages are that they make the services more expensive and are associated with  

administration which is an additional regulatory burden on businesses.  

          The principle of paid use has important implications for the environmental management 

of a number of renewable resources. In practice, such instruments are known as user charges 

for water and biological resources - wood, wild fruits, herbs, game, etc. Along with the 

permission regime, the differentiation of user charges according to resource scarcity can also 

serve as an effective instrument to regulate their use . Their optimization with the transaction 

costs in their collection should be done on a cost-effective basis. The revenues from the user 

charges are one of the sources for the ecological funds. 

 

         4. FINANCIAL INSTRUMENTS OF ENVIRONMENTAL POLICY FOR THE 

PROMOTION OF SUSTAINABLE DEVELOPMENT  

       Financial instruments of environmental policy include grants, and low-interest and 

interest-free loans, tax incentives, preferential prices for the purchase of renewable energy, 

accelerated depreciation, etc.. Promotion of sustainable development in the environmental 

field is based on the following major sources: national target source (eg, The Enterprise  for 

management of environmental protection activities, successor to the National Environment 

Fund), sources for environmental finance  from EU (eg in the pre-stage - Phare, SAPARD and 

ISPA and Cohesion Fund currently, Structural Funds and LIFE + as a specific financial 

instrument for the promotion of environmental policy), funding from international programs 

(such as the UN's development program) and loan institutions (including the Global 

Environment Facility and the Fund for "green" investments of the World Bank and the Fund 

for Energy efficiency of the European Bank for Reconstruction and Development), financial 

assistance on a bilateral basis (eg National Trust ECOFUND), etc.  

 

  4.1. The principle of subsidiarity and the financial instruments for 

environmental policy  

          The principle of subsidiarity (decentralization) requires decisions to be taken to the 

lowest level and as much as possible closer to people, to which they relate. Local authorities 

are recognized as the most immediate levels close to the problems faced by people  and by 

them depends the decisions making process, including for environmental problems. This 

principle is relevant to the allocation of funds from the environmental taxes, penalties and fees 

collected from businesses in the territory of the municipality. It is advisable most of the funds 

to remain available to local level because they are formed there and thy should be invested in 

improving the quality of the environment in the respective municipality.  

         Along with European environmental funds (such as the Cohesion Fund and Life +) in 

Bulgaria there are created two national target sources for maintainenance of environmental 

projects contributing to the objectives of sustainable development.  

 

           

  National financial resources are:  

- The enterprise  for management of environmental protection activities  

(EMEPA), which is a legal entity and successor of the rights and obligations of the National 

Fund for Environmental Protection  

- The National Trust ECOFUND (NDEF) - legal entity established in accordance with the 
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Treaty  for replacement of\ debt against environment between the governments of Bulgaria 

and Switzerland (in force since 1995). 

EMEPA main objectives are the implementation of environmental projects and activities of 

national and local strategies and programs. Financial support is in the form of grants and 

interest-free or low-interest loans.  

The goal of NDEF is management of funds provided under deals for replacement of debt 

against nature and replacement of debt against environment, as well as the funds provided by 

international and Bulgarian sources under other types of transactions and aimed at 

environmental protection in Bulgaria. NDEF priority areas are: the eradication of pollution 

occurred in the past, reducing air pollution, clean water protection and conservation of 

biodiversity  

           

 

 

 4.2.Sheme for "green" investments (SGI)  

Green investment scheme, together with the national emissions trading schemes and 

mechanism for "Joint Implementation" is designed to encourage the achievement of the 

objectives of the Kyoto Protocol. It is based on a global fund where are accumulated accrued 

revenues from the sale of surplus of carbon allowances and these funds later are allocated for 

financing of various projects that benefit the environment and sustainable development. SGI 

means that the country can emit more carbon emissions if other country agrees to emit less 

and sell to the first their respective quotas. Most OECD countries are in a situation to be 

buyers of emission allowances. Purchase and sale, however, is considered legitimate only if 

the party vendors invest the proceeds of the sale in projects and programs that will reduce 

emissions, ie in green investments. These can be investments to improve energy efficiency, 

energy production from renewable sources, waste management etc. The main advantage of 

the fund for green investments is the generation of funds for environmental projects, which in 

turn leads to less volume of carbon emissions and thus to a new lower emission limits.  

 

 

 4.3. Ecosubsidies against the traditional forms of government assistance  

         The subsidies can take all forms of financial support such as: grants , preferential loans, 

tax incentives, accelerated depreciation, etc.. In contrast to levying of certain taxes and fees, 

some state aid are aimed at an increase of consumption of natural resources such as coal or to 

promote environmentally harmful activities. This type of subsidies are widely criticized by 

environmental non-governmental organizations and tend to be limited. In contrast, 

ekosubsidies aim to promote environmentally friendly practices such as organic farming, 

extraction of energy from renewable sources or ekotechnologies contributing to pollution 

prevention. As a form of state aid all subsidies cause distortions in prices and violate the 

polluter pays principle and the principle of competition in the market. EU adopted a program,  

a roadmap for the elimination of subsidies that have negative impact on the environment and 

are incompatible with sustainable development.  

 

  

4.4. Instruments of the European Parliament, based on the principle of compensation 

        The principle of compensation answers the question who should pay the costs of a 

sustainable maintainenance of environmental resources - functions and services that have no 

market character. As a rule, costs should be bore by the owners of environmental resources. 

They must compensate the users (such as tenants of the land) for expenditures made by them 

to maintain such functions as anti soil erosion actions, filtering, or water preservation, costs 
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associated with biodiversity conservation, which have no market character. The principle of 

compensating the users of resources, however, under certain conditions, allows the 

community to compensate those costs that create public environmental benefits available to 

everyone. Such character have the beautiful rural landscape, supported by farmers in the 

cultivation of various crops, preservation of the restrictions in the territories with special 

regime - wetlands or agricultural lands with high natural value due to the rare species covered 

by the environmental network NATURA, etc.  

 

 

 

 4.5.Instruments applied according to the "victims pays principle  

        The victim pays principle is used in opposition to the principle "polluter" pays and 

allows the victim of environmental pollution financially to support the one that caused the 

pollution, in order the polluter to take protective. According to it West Germany reason paid 

the costs of limiting acid rain in the former GDR, and now is currently used in the Joint 

Implementation Mechanism of the Kyoto Protocol under the Framework Convention on 

Climate Change. 

        Joint implementation mechanism allows developed countries to meet their targets for 

reducing carbon emissions by investing in projects that reduce emissions in other countries, 

bound by the targets in the Kyoto Protocol, usually those from Eastern Europe. The made 

financial costs by the donor countries are more advantageous in comparison with similar 

projects in their own countries. The principle also applies to swap schemes' debt against 

nature "and" debt agains environment (for example, to reduce emissions that cause acid rain/.  

 

 Joint Implementation Mechanism (JI) applies to situations where a country can meet part of 

its obligations under any international treaty, without implementing measures in their own 

country and in the way of acting in another country - participating in the contract .Is possible 

in those cases where the marginal costs of reducing emissions in the country which receive 

the funds and realize the project are lower compared with the donor country. Reduction of 

emissions of the country is counted for the donor. Attractive to the recipient country is that it 

secures additional investment and know-how. Therefore this scheme benefits both countries.  

Bulgaria participates in the mechanism together with the governments of the Netherlands and 

Austria under the Kyoto Protocol.  

Examples of projects that can participate are: a) renewable energy from biomass, micro-scale 

hydro, geothermal, wind and solar energy production, b) combined heat and electricity 

production c) changing the fuel base d) capture gas landfills and use biogas e) afforestation f) 

energy efficiency in industrial, residential and transport sector.  

 

 5. ECOLOGICAL LIABILITY AND ENVIRONMENTAL INSURANCE  

5.1. Precautionary principle  

           Environmental liability is  based on the precautionary principle. The principle aims to 

protect the economic activity of its adverse environmental effects. It is similar to the "not 

harm" principle applied in medicine. This principle is the basis of numerous international 

documents, such as the European Declaration on the coast (1990), Rio Declaration (principle 

15), the Framework Convention on Climate Change (1992) and others. 

         In accordance with this principle, taken decisions must meet the following conditions:  

           - A thorough assessment of the situation to avoid, serious or irreversible environmental 

violations  

-Consideration of risk factors.  
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The precautionary principle is applied in the following major areas related to environmental 

sustainability and health:  

• climate change  

• disappearance of species 

• genetically modified organisms  

• threats to public health due to new diseases and techniques (such as AIDS transmitted by 

blood transfusion)  

• stable or health threatening pollutants (asbestos, heavy metals, dioxins, etc.).  

• Food Safety (eg the threat of virus "mad cow")  

• Nuclear technology  

      The benefits of this principle are debatable. His opponents believe that it retained the 

technical progress and is often incompatible with the criterion of effectiveness, 

becauserequires costs to be made without clear idea how in future they will be justified.  

 

 

 

    5.2. System of deduction and recovery of deposit  

          The precautionary principle can serve as a basis to implement the system of levying and 

refund of deposit for certain products - packaging and containers used as storage, 

transportation and wholesale trade of hazardous chemicals. Usually, after use, if not treated 

appropriately they may become a potential pollutant of the environment. The aim of the 

deposit is economically to motivate the user to return to a specific location - commercial or 

specialized enterprise for post-processing of waste, obsolete product or its packaging, against 

a refund of the forfeited amount. This system is the core in the schemes for use of materials 

through recycling or reuse of packaging - glass bottles, cardboard packaging, wooden crates, 

etc.  

 

 

 

 5.3. Environmental Responsibility 

       Environmental liability is  a compensational financial liability for caused environmental 

damage. It is based both on the precautionary principle and the principle of civil responsibility 

and is perceived as an obligation of the subject of economic activity subject to compensate 

victims for the environmental damage it caused. Under current law, where the damaged 

property is public property and the damages occurred in the territory of more than one area 

the claim  is made by the regulatory authority (eg Ministry of Environment and Water). If the 

injury occurred in more than one municipality the claim is registered by the regional governor 

and, if is damaged a municipal property - from the mayor. Demand for compensation for 

damage caused by transboundary pollution is carried out on the basis of international treaty.  

        

 

 Environmental liability is applied in dealing with relationships in the process of privatization, 

where there are damage from previous owner. Pollution from past can find a legal-economic 

decision when the amount of environmental damage equal to the cost of its removal is taken 

by the previous owner- the state. In the case the costs can be deducted from the price of the 

privatization deal and the obligation for clearing the environment should be transferred to the 

new owner. Privatization removes the potential conflict between government as a regulator of 
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the environment and the Government as an owner of a regulated company.  

Environmental responsibility, as a type of liability is applied as a tool to prevent 

environmental damage. It is also avariety of the polluter pays principle, because the value for 

the eradication of environmental violations is borne by the party responsible for them.  

 

 Application of the principle of civil environmental liability aims to achieve three results:  

• to ensure compensation to injured party for economic  

losses, respectively. environmental costs;  

• to terminate the infringement and to eliminate the effects of  

environmental pollution;  

• to encourage enterprises to apply preventive measures, such  

as risk analysis, environmental auditing, environmental management systems in order to avoid 

excessive costs in the event of an accident.  

         The application only of civil liability compensation is insufficient to ensure complete 

safety of the environment. It is therefore necessary to use more flexible instruments of 

environmental insurance.  

 

 5.4. Environmental Insurance  

In order to meet EU directives for environmental responsibility (2004/35/ES) can be used two 

ways, accordingingly to insure the environmental risk and the second one – a  bank guarantee 

in favor of state regulatory authority to cover the possible environmental damage. 

Environmental risk insurance in private insurance companies should be linked with 

appropriate incentives for those enterprises which invest in reducing risk and this should be 

taken into account with the differentiation in insurance premiums.  

 Environmental liability insurance applies to the following environmental risk activities:  

- Water transport for potential spills of petroleum products and water pollution;  

- Power plants (TPP and NPP) for potential emergency air pollution;  

- Road transport carrying hazardous chemicals;  

- Mining, metallurgical, cement and chemicals industries posing a risk of pollution of air, soil 

and water;  

 

 One alternative of the environmental insurance system is the system for bank guarantee of 

environmental risk. It may be in the form of a mandatory fee/guarantee that companies pay in 

favor of a regulatory body (such as MEW). The bank guarantee has been extended application 

of the precautionary principle and system of deduction and deposit of refund. The purpose of 

the system is to encourage businesses to take responsibility for the risks and to prevent them, 

paying attention to best practices.  

         The system of bank guarantee is applied for companies that expand their activities or 

carry out repairs on their own infrastructure, located in an urban environment, public 

property. Typically, the authorization of activities is subject to bank deposit and the  amount 

is equal to the possible environmental damage that would cause the company.  

 

 Assessment of potential damage is done by external experts. If the company proves that the 

real environmental damage is prevented or promptly corrected within the time allowed, the 

deposit is recovered in full or in part depending on the degree of impairment. This system 

ensures funds for environmental protection, equal to the sum of the potential environmental 

damage. In this case the deposited amount serves to restore the environmental violations and 

to compensate the injured party. The disadvantage of the system of submission and 

reimbursement of deposit is that companies should block significant financial resources.  
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 6. MARKET INSTRUMENTS OF ENVIRONMENTAL POLICY  

6.1 Trade with  permits (TP) 

Trade with permits for emission is based on the principle of compensation, according to 

which any increase in emissions of pollution must be compensated by equivalent or greater 

reduction of their quantity within the territory to which they apply. For this purpose is set an 

upper limit - a ceiling of pollution over a given territory and the company which expands its 

business should buy the rights for pollution or other permits from companies that are already 

reducing emissions in that area. Usually these are companies which have been more profitable 

and invested in new technologies that led to the release of permits quantity.  

        TP firstly found application in the U.S. in reducing emissions of sulfur dioxide and 

voluntary markets for trading carbon dioxide. In 2007 the EU created the largest regional 

market for trading with carbon emissions permits. 

 

    6.2. Advantages and difficulties in trading with emission permits  

Trade with emission permits has the following advantages:  

1. All partners who participate, win, and the cost of government are  

zero. Achieved savings are significant and is improved the quality of the environment.  

2. The number of permits on the market is determined in advance so that no  

there is uncertainty in achieving environmental goals, as opposed to taxes. With the 

emergence of any new source of pollution is increasing the demand and price of the permits, 

while the overall level of pollution remains constant.  

3. Emergence of new activity in a controlled area is possible  

only if are purchased permits from existing firms, thus economic growth and environmental 

objectives become competitive.  

4. Trading licenses automatically takes into consideration of inflation  

  changes, which is reflected in the price of permits, as opposed to taxes that need to be 

periodically updated and indexated.  

 

   Creating a market for trading permits meets the following main problems:  

  1. On the initial allocation of permits – Permits may be provided in two ways - either free of 

charge on the basis of inherited pollution or against reward. In the case of developed countries 

permits have been allocated on the basis of an inherited past results. This means that the initial 

permits are given to those who pollute and they have advantage over the new companies 

appearing on the market for permits.  

2. Another problem is the complexity of such systems, which require a sequence of rules and 

adequate infrastructure to monitor (record) the transactions. When the rules are too 

complicated, transaction costs may be higher.  

3.Allocation of trade permits can not be approved by citizens because of their concern that the 

pollution will be transferred over to other regions or that the profits of companies can rise 

while the level of pollution  remain the same.  

4. It may occur a doubt about the advisability of allowing the market to regulate the 

environment, although there are systems for trading permits that operate under strict 

regulatory control. 

 

 

VOLUNTARY MECHANISMS OF ENVIRONMENTAL POLICY FOR 

SUSTAINABLE DEVELOPMENT 
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             1. Voluntary agreements  

Voluntary agreements are a kind of environmental regulation in industrial sector, which takes 

the initiative from the business voluntarily to prepare itself for a certain period for more 

strong environmental requirements. They were applied from the beginning of the 70-ies of 

XX century and are reflected in the conclusion of a contract between governmental 

institutions responsible for environment, respectively European Environmental Agency (EEA) 

and industry organizations – whole branches of the industry or individual companies. The aim 

is to introduce more stringent environmental standards for which the business is prepared in 

advance and that will not harm its competitiveness. The primary responsibility for the means 

and ways to achieve such a goal is awarded entirely to producers. So they can identify the 

regulatory framework in the area and use the regulatory process to their own benefit. 

Voluntary action can be as a result of the initiative of the business that seek government 

support for the implementation of its new environmental benefits, and due  to external 

pressure as well.  

          

 

This external pressure can be done by NGOs to governments to take legislative change 

affecting the interests of a producer or sector of the economy. There are two main types of 

voluntary agreements:  

• sectoral (branch) agreements. They are among the government structures  

  and business organizations and individual business enterprises, which are major polluters of 

the environment. Business agrees with the Government to achieve in a certain period of time 

environmental indicators in order business to adopt more painlessly the forthcoming 

legislative changes in the environmental field, which would adversely affect its economic 

interests. This form of activity is a cost-effective because it achieves faster execution, even 

higher than the environmental norms and standards, compared with the introduction of 

regulations by legislative means. Furthermore, the costs for monitoring of the implementation 

of the goals are much lower in comparison with the case of normative-legal regulation. 

Sometimes the government can provide financial support through the provision of 

environmental taxes for companies in the sector, which took investment commitments for 

faster and quality implementation of voluntary agreements.   

 

   Meeting the environmental requirements, for which transitional periods are agreed with the 

European Commission (EC) may also become a subject to voluntary agreements between 

businesses (eg building of sulphur-cleaning facilities at thermal power stations) and the 

Government. Within the EU, such negotiations took place between the EC and the automotive 

industry on the achievement of more stringent standards on carbon emissions from cars.  

• Program Agreements. These agreements are designed to stimulate  

  specific environmental activities, such as voluntary energy saving programs for individual 

companies. Another example is the program for responsible safety (PRB) adopted in the 80-

ies of the last century, first in Canada and then moved to USA, Australia, Japan and the EU. 

PRB urges companies (first in the chemical industry) to improve all aspects of the activities 

that relate to health, safety and environment. The main goal is to win consumer confidence 

and provide more environmental information. Its voluntary dissemination to the public 

through the so-called environmental audit enables the environmental progress to be measured 

in a given sector of industry.  
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          So companies either individually through a system of eco-audit or united in industrial 

associations through the Program for responsible safety have a strong argument against the 

regulatory authorities to mandatory unilateral introduction of more strong environmental 

requirements. Benefits of voluntary action are: 

• reduced pollution, which is a benefit for the whole society;  

• save costs for government's regulatory measures;  

• provide flexibility to companies to achieve environmental objectives in a cost-effective 

manner, avoiding bureaucracy; 

• increased confidence in business institutions;  

• contribute to the change in regulatory style and reduce the regulatory burden;  

• companies can counteract the pressure of NGOs, announcing publicly the new commitments 

and initiatives and providing then with environmental information. 

 

     Opponents of voluntary agreements as a mechanism contributing to sustainable 

development, define its shortcomings as follows: 

• no legal basis and can be easily undermined;  

• there is a risk that regulatory authorities later to ignore the progress achieved by voluntary 

action of companies and to introduce regulative measures;  

• Associations may fail because of members which do not perform their commitments; 

 

2. ENVIRONMENTAL MARKING SCHEME  

2.1. Environmental marking/ labeling/ 

Environmental marking (environmental labeling) of the product is voluntary, but 

also an information and market instrument. Used to inform consumers about the 

degree of ecology of the product and helps them in choosing environmental 

products and also is a stimulus for producers to provide environmental goods. 

Eco-label, together with market forces promote research and development of 

cleaner technologies and thereby lead to innovation. It enables companies to 

obtain environmental label for the product under a scheme. Possession of such a 

label is evidence that the company cares for its image. This is a certification mark 

within the meaning of the Law on trademarks and geographical indications, 

which certifies the composition, method of construction, quality and other 

characteristics of products.  

       Eco-label for certain products may be mandatory (eg electrical and electronic goods) 

under the Directive on ecodesign of the EU. Environmental marking bears certain financial 

benefits for owners of the sign, but also for consumers as well. Receipt is associated with a 

further examination by an independent body and more strong requirements, which means a 

higher quality product or service. For electric appliances it means lower consumption of 

electricity. For hotels indicates reduction of waste, reduced consumption of water and energy, 

friendly attitude towards the environment, hence a high level of healthy comfort. To obtain a 

European eco-label, the product must fall within a product group, for which were prepared 

specific criteria. Currently there are 26 product groups (with the trend, according to the EU to 

double them by 2015), of which greater distribution have are: detergents, electrical 

appliances, paper products, clothing and footwear, products for home and garden, travel 

services and others.  

        

 

 

 

  2. 2. Category labels for eco-labeling 
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The categories of labels for environmentally friendly products might be: state - based on one 

topic and multiple criteria (topics), and private label and unified European label.  

2.2.1. State labels for ekomarking based on one topic.  

In essence they are based on a specific environmental topic, such as energy or emission. 

Environmental signs are divided into two different types:  

• labels, based on one or more criteria, the "meet/does not  

meets of a particular indicator, such as "Energy Efficiency of the EU" label or "Energy Star" 

of the U.S.A for office equipment.  

• labels with which using a certain parameter is given information about the effect of  

the product on the environment. For example-  EU energy label, which classifies household 

appliances according to their energy efficiency as A * denotes the most efficient and G - the 

lowest.  

 

 

 

 2.2.2. Government signs fore eco-label based on multiple criteria (in accordance with ISO 

14024)  

          The most popular labels based on multiple criteria are the European label, representing 

the flower, Scandinavian label "North Swan” and national labels, such as the German" Blue 

Angel ". Bulgarian mark represents a stylized leaf whose stem outlines small manuscript letter  

e.  The application for the label is voluntarily and the product undergoes a life cycle analysis 

and certification by a third party (ie not by the manufacturer). The label must meet high 

standards of transparency that are not discriminatory.  

2.2.3. Private labels 

In addition to national labels there are a number of private labels, which are operated by non-

governmental organizations, industrial groups, or groups of stakeholders. Such labels are in 

the systems of forest certification - a FSC (Council for Forest) or PEFC (pan-European Forest 

Certification), label for organic food such as IFOAM system, etc.  

   2.2.4.Single European label  

With  EU Regulation in April 2009 were extended the rules for eco-labels and the 

organizations can use a single sign for all their European and global trade. The scheme is the 

official symbol of the EU "green" products and is based on the criteria for assessing the 

impact of product on the environment throughout its life cycle. The scheme is managed by the 

Eco-labeling Board, composed of competent national authorities of EU member states, 

certification bodies, NGOs, trade organizations of producers and merchants and organizations 

for consumer protection. In most EU countries was approved an action plan for promoting the 

use of EU eco-label scheme and a single label. The plan includes information and educational 

campaigns among producers, traders and consumers, the public sector. The environmental 

benefits of implementing eco-label scheme may be the following: reducing electricity 

consumption, save water, reduce emissions of carbon dioxide, reducing the quantity of 

hazardous substances released into the air and waste water, protection of ecosystems in the 

selection of "green" tourism services. Benefits for organizations derive from the common 

European marketing  of the scheme - to sell products subject to different marketing activities 

(web pages, campaigns, brochures, etc..) 

 

          3.Voluntarily systems for environmental management as an INSTRUMET FOR 

SUSTAINABLE DEVELOPMENT  

3.1. Systems for environmental management  

Any organization - government or business wishing to improve their overall business 

environment can realize a voluntary system of environmental management (EMS). The 
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primary goal of EMAS is to improve environmental conditions by reducing the impact that 

products, services and processes of organizations have on the environment. EMS is a tool for 

implementing environmental policy  in organizations, which is relevant to employees, 

contractors and suppliers.  

  In the EU, two major systems for environmental management operate: environmental 

management plan and audit (Eco-Management and Audit Scheme - EMAS) and 

European/international standard for environmental management (EN/ISO 14001). EMAS is a 

scheme for organizations having offices in the EU or in European Economic Area and 

includes more than 6000 companies, and ISO 14 001 for organizations worldwide. Both 

systems are voluntary tools aimed at improving the overall environmental activity  of 

organizations.  

 

They allow organizations which took the commitment to obtain a clear idea of its impact on 

the environment, help them to focus on these types of pollution that are most important and 

manage them towards continuous improvement. After 2001 the two systems are integrated 

and certification under EN/ISO 14001 is a condition for registration of organizations under 

EMAS. Among them there are the following key differences: (1)  EMAS  is a Regulation of 

the EU and it is integrated into the legal systems of Member States, while EN/ISO 14001 is an 

industrial standard which is not connected with the legal system and is the result of market 

demand. (2 ) For the performance - as long as EN/ISO requires that organizations are engaged 

in continuous improvement of performance in terms of environment, EMAS requires 

organizations to demonstrate this by providing reports for the environment, including a 

comparison to an agreed level (3) With respect to information - while EMAS report should be 

by key elements of environmental activities and  be confirmed by an accredited organization 

for this purpose, EN/ISO requires information to be only on the environmental policy of the 

organization and be available to the public. Certified EMAS report shall be given to the 

relevant regulatory authority (eg Ministry of Environment and Water) and published.  

        

 

 Areas where improvement can be made are: the use of natural resources like water and 

energy, education and information for employees, using environmentally friendly methods of 

production, procurement with environmental requirements, compliance with environmental 

requirements for the production of goods in order to receipt of eco-label, etc  

3.2.Benefits and incentives related to the implementation of the scheme for environmental 

management and audit scheme (EMAS)  

The benefits of implementation of environmental management include:  

        - Reduction of costs and prospects for tax relief;  

        - A harmless production process and better working conditions;  

        - A better corporate image;  

      - Compliance with the requirements of consumer and environmental legislation;  

        - Increase investors' interest and reduce insurance premiums..  

 

  

      The most significant cost reduction under this system can be expected from the increased 

efficiency of resource use - energy and materials. These benefits act as incentives to 

encourage organizations to implement EMAS. Organization that entered into the national 

register of EMAS uses the logo of the scheme, which plays the role of brand and improve its 

image. For example, a year after its entry in the register of EMAS Slovenian company 

Gorenje reported 20% lower energy costs and consumption for natural gas, about 50 percent 

less water and reduction in the amount of hazardous waste. 
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          Most companies are certified under ISO 14001 and registered under EMAS 

simultaneously, and although the requirements of the two schemes overlap to some extent, the 

EU scheme requires a regular audit and publicity of environmental information.  

 

 

 

 3.3. Environmental audit  

An important step in the implementation of schemes for environmental management is the 

environmental (non-financial) audit (environmental audit or eco-auditing). The concept of 

environmental audit has been implemented for the first time in the U.S. at the end of 70 years 

of last century to check whether companies comply with environmental legislation. From 

internal management control in the EU it is extended to external reporting  in ther 90-ies.         

Environmental audit is carrying out of systematic, documented assessment of the correlation 

between specific environmental activities in an organization and the audit criteria for them.  

 

           It is presented to the national public register in which the company is listed under 

EMAS. The audit shall be certified by an independent accredited organization and the 

company has the right to announc it publicly. Public disclosure of data for achieved real 

environmental improvements is a goal of any enterprise, since it increases the image and 

public recognition. The environmental audit is an integral part of horizontal environmental 

legislation in each EU. Country. It includes the following analysis: verification of compliance 

with environmental legislation, regulations and rules (including the established policy of the 

organizations themselves), audit of systems for environmental management, verification of 

the certification of companies, checking of voluntary environmental commitments assumed 

by companies, auditing the accounts of companies with environmental activities. 

 

  4. PUBLIC CONTRACTS WITH ENVIRONMENTAL REQUIREMENTS AS A 

TOOL FOR SUSTAINABLE DEVELOPMENT 

4.1. Public procurement with environmental requirements 

Procurement of products and services are announced by the authorities of state and local 

government and various social, health, educational and other institutions. Public authorities, 

make purchases for about 16 percent of the GDP produced in the European Union. With its 

large purchasing capacity, giving preference to goods and services that are tailored to the 

environment, they can have a significant contribution to sustainable development.  

Procurement with environmental requirements is available in the following areas:  

• energy efficient office equipment;  

• office furniture made of wood from ecologically managed sustainable forests;  

• recycled paper;  

• Environmental public transport;  

 

 

  • Electricity and heat from renewable sources;  

• Construction of new and renovation of existing buildings which comply with energy-saving; 

• organic food products in some of the establishments of state maintenance.  

         Procurement with environmental requirements can save materials and energy, reduce 

waste and pollution and promote sustainable patterns of behavior. They may affect the market  

encouraging business development and implementation of environmental technology. In some 

sectors ofproduction and service their impact can be significant, as public purchase control a 

large proportion of the market (office equipment and furniture, energy efficient buildings, 

public transport, etc.) 
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           Corporate customers may also be affected by this sustained pattern of behavior which, 

together with suppliers of goods and services can create a competitive market for 

environmentally friendly products.  

 

 

                 

 

           4.2. Preconditions for the promotion of environmental purchasing  

          Compliance of purchases with environmental requirements do not impose any structural 

changes from the contracting public authority, nor significant additional costs. However, 

without creating conditions for a policy which encourage state and local authorities, they 

would hardly take any independent action. For the practical realization of this instrument of 

environmental policy the following preconditions are required:  

• organization of appropriate training on public procurement with environmental 

requirements;  

• providing access to environmental information and setting priorities in selecting the most 

appropriate agreements in terms of environment preservation; 

• organization of a procurement with environmental requirements.  

 

 4.3. Principles of the procedure for procurement with environmental requirements  

          Public contracts are a subject of finding a match between supply and demand just as in 

private contracts, with the difference that the assignment becomes is with taxpayers money. 

This feature requires the preservation of three basic principles:  

• achieve maximum economic benefit;  

• Equality;  

• Transparency  

The contracting authority is responsible for achieving the maximum benefit to taxpayers' 

money in the balance "quality-price." This does not necessarily mean choosing the cheapest 

offer but achieving the best deal within certain parameters set by the contracting authority. 

Environmental protection may be one of these parameters and to be equal to the other factors.  

 

        The principle of equal treatment means that each candidate has an equal opportunity to 

compete for the contract. Criteria for the award must comply with all fundamental principles 

of Community law (such as principles of non-discrimination, freedom to provide services and 

freedom of establishment).  

The principle of transparency requires contracting authorities to publish all parameters and to 

inform the tenderers why their offers were rejected.  

Finally, any public purchase must include market analysis and take into account the 

implementation of environmental requirements at all stages - from the selection of suppliers to 

the performance of the contract.  

Market analysis for the detection of environmental alternatives to traditional products, 

services and works must be carried out in an open and objective manner, rather than giving 

preference to contractors favoritism. Thus can be found environmentally friendly alternatives 

and their corresponding price levels. For example, the municipality planning to purchase  park 

facilities - fences, benches and more, may examine available products made from ecologically 

sustainable wood or from recycled materials. 

 

          On the stage of implementation may also be included environmental requirements on 

the way the delivery will be done, the time and mode of transportation. Furthermore, 

individual clauses can determine the discharge of replaced products or packaging of new 
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products, and organisation of training for the personnel. In terms of performance of the 

contract may be included environmental considerations, provided they are published in the 

notice of contract or specifications and comply with Community law. (Directive 2004/18/EC, 

Article 26 and Directive 2004/17 / EC 38) 

 

 

CORPORATE SOCIAL AND ENVIRONMENTAL  

RESPONSIBILITY  

 

 

             1. DEFINITION  

Corporate social responsibility (CSR) or more broadly, social and environmental 

responsibility of business (SEOB) is a concept which refers to the role of business in which in 

the process of achieving their objectives they do not remain indifferent to the interests of 

society as a whole. Businesses holds responsibility for personnel and environment and 

stakeholders such as consumers, investors, shareholders, NGOs, media, communities and 

others. This responsibility extends beyond the generally accepted - to comply with legal 

requirements of business and encompasses the voluntary implementation of further steps to 

improve the quality of life of its staff and families, local communities and society as a whole.  

       Common basis for inclusion of business initiative to CSR are the principles included in 

the "Global Contract" of the United Nations.  

          

 

. Companies are urged to adhere to certain ethical code of behaviour, which is based on the 

following 10 principles: 

in the area of human rights: (1) To maintain and respect  

  the protection of international human rights and (2) to avoid compromising human rights.  

- in the area of rights at work: (3) To support the freedom of  

association and right to collective bargaining. (4) Prevention of forced labor. (5) Elimination 

of child labor. (6) discrimination in employment and occupations. 

 in the area of environment: (7) Make  

and effective prevention program in environmental issues. (8) Environmental responsibility 

initiatives. (9) Encourage the spread of eco-technologies.  

 in the area of combating corruption:  

(10) Encourage initiatives to combat all forms of corruption, including extortion and bribery. 

In the context of sustainable development concept of social and environmental responsibility 

can be defined as businesses drive to balance economic growth, the development of society 

and the environment.  

   In particular, corporate social responsibility requires companies to use their influence not 

only to improve their financial performance but also to contribute to the welfare of society, to 

have a social or environmental cause and to maintain it for a long period. 

SEOB is a voluntary initiative of the business. It should be in the public domain as an idea 

already accepted by the companies to do something useful for the development of society, 

without showing the potential benefits they would receive from the initiative.  

          SEOB is primarily an expression of long-term and consistent corporate policy, in which 

the aspect of responsibility to the environment and society must clearly overlap. This policy, 

and the objectives are related to the development of a strategy which will be announced to the 

community.  

          SEOB may be favored by consumers, government and local authorities.Therefore 
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SEOB can be defined as a concept for voluntary compliance with social and environmental 

initiatives by the business, contributing to the objectives of sustainable development and 

meeting the expectations of society as a whole.  

 

 

           2. Specific features of social and environmental RESPONSIBILITY OF 

BUSINESS  

     SEOB can be expressed via two interrelated responsibilities: 

• intra-corporate responsibility, which is expressed through  

attitude of management towards the personnel of the company - ie how many resources are 

allocated for the development of human resources, for provision of safe and healthy working 

conditions and to what extent they comply with environmental protection  

• inter-coprorate responsibility, which concerns relations  

of the company with direct partners - suppliers, distributors, and the stakeholders - consumers, 

investors, NGOs, media, local community and public authorities – regarding donations, 

sponsorship of social and environmental projects, disaster relief, etc.  

Economic and social objectives of the organizations  for a long period were considered 

separately and even thought of being competing, because economic were linked with profit  

gathering and social - with profit consuming.  

 

          This is the situation only at first glance because the organizations do not work in 

isolation from the outside world, but are part of it. Qualification of employees, for example, 

apart from being a social purpose, has a significant impact on the competitiveness of any 

organization and its ability to increase added value. Improvements in providing safe and 

healthy working conditions are not only legal and moral obligation of business, but they 

themselves lead to economic benefits, by increasing confidence among partners, shareholders, 

financial and insurance institutions. Competitiveness of a company depends on the efficiency 

with which it uses different forms of capital - labor, social, built, natural and financial. The 

results depend on the qualifications of employees, the conditions in which they work and 

whether they are physically secured and highly motivated. If a company to this adds a strategy 

to help the families of its employees or make improvements in related activities - childcare, 

social housing, public infrastructure, etc., this will raise its image and will be paid by the good 

motivation of staff.  

 

 SEOB has the following main features:  

SEOB is a voluntarily accepted business behaviour around and over  

legal requirements, and the business itself strives this to be his long-term interest; 

 SEOB is internally connected with the concept of sustainable development  

as businesses seek to integrate social, environmental and economic impact in its work;  

 SEOB is not added option to the core activities of business, but  

is related to the way business is managed, which is an investment with added value. Factors 

influencing the development of SEOB as a long and consistent course of conduct are divided 

into two main types:  

 Internal which include: 

• staff with its ever-increasing requirements to invest in  

thereof, and to improve conditions of working environment;  

• eco-efficiency related to the design of new products and  

more productive use of resources;  

• competitiveness 

• striving for a higher image 
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 External factors which include: 

* Globalization;  

* European Community policy to encourage SEOB;  

* National government intervention through the introduction of legal, economic 

and market instruments;  

* Stakeholders - in particular the growing role of NGOs, media, consumers, 

investors:  

* Awareness of the public - including through advertising;  

* Local authorities  

* Expectations of society as a whole.  

  Both groups of factors are interrelated and considered alone some of them may 

are of vital importance. Globalization can be considered from several points of 

view and for sustainable development there is a need for an international code of 

business conduct.  

       Therefore, the relationship between trade, investment and sustainable development are 

key issues from the concept. Private investments that are essential to develop markets should 

not be associated with activities such as unsustainable export of polluting technologies, 

proceedings which destroy the local natural resources and ecosystems, or use low-paid labor, 

combined with maintaining non-healthy working conditions. Liberalization of trade and 

financial markets must be accompanied by an effective system to prevent various forms of 

crime. Therefore must be preserved the generally accepted international standards for 

environmentally and socially responsible behavior.     

        

 

 

 

  3. SEOB PROMOTION AMONG  CORPORATIONS 

      SEOB initial concept was addressed primarily to large multinational corporations. They 

are the dominant form of business organization and can use their huge resources to make a 

considerable influence on social, economic and cultural life of societies in which operate. 

Today there are over 69 000 transnational corporations (TNK) with dozens of subsidiary 

companies located in more than one country. In 2003 TNK accounted for one third of global 

exports and a tenth of world gross produkt. Thus namely corporations should occupy 

leadership in the efforts to achieve responsibility. 

         This in turn will allow and will force small and medium-sized companies to follow 

them.  

 

 Under a corporate leader in the CSR we will understand an organization which has earned 

greater trust from customers and partners, has created better working conditions, has highly 

motivated staff, comply with environmental laws and social conditions, provides an example 

of ethical behavior and serves for an example, and stand behind their cause, contributes to the 

achievement of long-term social and environmental objectives. 

           Combination of factors such as legal and economic changes, the pressure of 

stakeholders - investors, NGOs, media and consumers, combined with a voluntary initiative of 

companies would be lead more organizations to become engaged in socially and 

environmentally committed business.  

Example of a company leader in social responsibility - The company Nike after it was 

boycotted by consumers and criticized in the media that was the biggest user of low-cost 

labor, is now recognized as a leader in the sportswear sector for improving working 
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conditions.  

 

 

   4. BENEFITS FOR COMPANIES WITH SOCIAL AND ENVIRONMENTALLY 

RESPONSIBLE BUSINESS AND THEIR CONTRIBUTION TO SUSTAINABLE 

DEVELOPMENT  

The benefits from social and environmental responsibility for large companies are better 

expressed than for SMEs. They can be considered as a contribution for sustainable 

development. Briefly, they are limited to the following:  

• as a result of a greater environmental responsibility, companies increase their 

competitiveness preventing pollution, limiting waste and inefficiency in production, thereby 

achieving greater economies of resources and reduction of overall costs;  

• via bigger social commitments and attract companies  

retain highly qualified workforce, better motivated and thus increase the productivity;  

• companies responsible for their obligations to society, have  

higher reputation in the market, their brand and products attracts a large number of ethical 

consumers who share their shopping values.  

 

 

          • the responsible companies, because of his leadership, more easily overcome  

threats to be with  imposed more strong standards,  to receive pressure from investors and 

stakeholders and to be affected by rising business costs;  

• the responsible companies are often good citizens  

providing basic goods and services at affordable prices to consumers from bottom of the 

economic pyramid - the poor and secure on this way new markets.  

 

5. PROMOTING THE CSR AMONG SMALL AND MEDIUM ENTERPRISES  

In a survey among European small and medium enterprises (SMEs) was found that half of 

them have social and environmentally responsible activities for the benefit of their external 

stakeholders. Their environmental and social commitment can be defined as local in scope, 

rarely occurring and unrelated to the business strategy of the company. The major driver of 

the CSR in themis the ethical behavior of the owner or manager. SMEs more difficult can 

generate value from their social commitment as opposed to big companies. However, in some 

cases, SMEs may also benefit on their own business due to better relationships with customers 

and local community. For promotion of SMEs CSR might influence government policy, 

business associations, large companies and the support of consumers and communities.  

 

 

 

 Government policy can influence not only through environmental and social legal 

requirements, but also by stimulating the activity of social enterprises by making tax 

concessions to sponsorship and donations and by providing environmental subsidies for those 

who make investments in the environment. 

Particularly important role in promoting the CSR can play associations representing SMEs. 

They could set up information networks and disseminate good practice cases in order to raise 

awareness of the owners of companies for greater social and environmental commitment.  

In the future, the most significant pressure on SMEs to adopt the practices of social and 

environmental responsibility can be expected from large business customers that could help 

the SMEs by providing experience, training and other initiatives.  

In recent years in Bulgaria increased the number of companies supporting different causes – 



 68 

environmental, educational, health and others. Examples are the initiative of the business for 

separate waste collection; campaign for donation of books for libraries, schools, anti-AIDS 

campaign or for the prevention of cancer and others.  

 

  

      6. Is it possible to be abused with corporate social and environmental responsibility?  

Many companies still adhere to the status quo and seek through corrupt practices or disguised 

lobbying before the Government to maintain unchanged or "loose" legal requirements. But 

there are those whotransform CSR in "green washing". Misuse of the CSR or "green washing" 

was observed:  

• when the company presents its products - goods and services  

environmentally viable, ascribing to them qualities that they do not possess;  

• when the company declared a fair trade and that buys  

raw materials from certified suppliers who apply the principles of sustainable use of 

resources, and in practice systematically violates these principles;  

• where the company focuses on single activity which is to be demonstrated to the audience 

/donations or charity at the end of the year), and otherwise violates the social and 

environmental standards in its business;  

• when the company invest more time and money in advertising and marketing for  

the image that it is green rather than for good business practices to reduce its harmful impact 

on human health and the environment.  

 

 

BUILDING SUSTAINABLE SOCIETY  

 

 

             1. DEMOGRAPHIC DYNAMICS  

Population is one of the main categories in the of demography. It changes its size, density, age 

limits, varies depending on various factors such as resource supply, disease, social and 

cultural factors and others. Increasing and decreasing the size of the population is known as 

demographic dynamics. At the beginning of our era, the number of people was around 250 

million and increased by 0.04 percent annually. When the world's population passed 4 billion 

people, the annual rate of increase gradually reached approximately 2.0%. At present, 

according to the UN, world population growth is declining and if during 1969, the population 

growth was 2.16 percent per year, then in 2008, it was 1.16 percent.  

  Population may change due to the impact of four major factors:  

- Birth rate and immigration of new individuals added to the total population  

- Mortality and emigration reduce the number of people  

          

 

Population dynamics is described by the number of births and number of deaths per 1000 

people. When a country is developing and becomes industrialized is observed a trend of 

transition from high fertility to low, and the same time it reduced the level of mortality. 

Highly industrialized countries (USA, Canada, Japan, Germany) have low fertility and low 

mortality, with growth of population from -0.1 to 0.5 percent per year. Newly industrialized 

countries (South Korea, Mexico, China) had medium levels of fertility and low mortality and 

population growth is about 1 to 2 percent annually. Countries with limited industrial 

development (Pakistan, Ethiopia) have a high birth rate and average levels of mortality. Size 

of their population increases by approximately 2 percent.  
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Countries most often pass by the rapid population growth at a relatively slow until the 

moment in which population growth is zero, then it becomes negative. This dynamics in the 

level of growth is called the "demographic transition".  

   2. THEORY OF DEMOGRAPHIC TRANSITION  

The conceptual framework that describes the growth of population is called the theory of 

demographic transition. The first attempt to assess the dynamics of the population in terms of 

socio-economic development was made by the English priest and scientist Thomas Maltus 

(1766-1834 years). Later Frank Noutsteyn, one of the brightest representatives of this theory 

defined four stages in the demographic development of mankind. This theory can be used for 

a separate country, and in the global context of world population. Applying the theory of 

demographic transition, most industrial countries have gone through four stages of population 

growth. The periods which were observed during the demographic transition are: 

preindustrial, transitional, industrial and postindustrial. This theory suggests that if the nation 

develops, it reaches the point where fertility decline.  

 

 

           2.1.Predindustrial period  

It is associated with the operation of reliable socio-cultural mechanisms to maintain the 

traditional high degree of stability at high levels of fertility and mortality and negligible 

increase in the number of people. This period is typical for the poor socio-economic 

development communities. During this stage, the hard living conditions result in high fertility 

and high mortality (around 5% per year). Population grows with relatively low rates. In the 

period immediately prior to industrialization, the line of birth rate is stable and slightly higher 

than that of mortality, which provides population growth.  

 

          

 

 2.2. Transitional period  

The transitional period is the period immediately after the start of industrialization. It is 

characterized by maintenance of high levels of fertility, but with reduced total mortality and 

increased life expectancy of people. Curve of mortality fell dramatically due to advances in 

science, medicine, agriculture and industry. As in the second stage the level of fertility 

remains high it is observed a population growth.  

This period is characterized by transition to modern economic forms, which enable the 

stockpiling of food and survival during periods of crisis. This transition is accompanied not 

only with a significant increase in population, but with the accelerated pace of economic 

growth.  

 

 2.3. Industrial period 

The next major influence on the human population occurs at the beginning of the 

industrial revolution. This is the so-called industrial stage of demographic 

transition. Feature of the third period is the stabilization of the deaths rate at a 

relatively low level and overall decrease in birth rates. It further includes 

increases in life expectancy, and - lower rates of population growth than those 

described in the previous period. Curve of fertility declines, reaching levels of 

mortality curve. The advancement of technology in agriculture increased the 

efficiency of production and allow the increase of food resources. Along with the 

progress of medicine and increased disease control leads to increased duration of 

life. Reasons for the decline in human reproduction are stemmed in the 

industrialization and urbanization, improved standard of living, increase cost for 
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upbringing and education of children, active involvement of women in public 

life. 

     2.4.Postindustrial period  

Postindustrial stage begins when the level of fertility is equal to the level of mortality and the 

population growth is zero. The level of fertility may fall below the level of mortality, and then 

population growth becomes negative. This stage begins with a trend, which took place during 

the 20th century in developed countries, resulting in dramatically reduction of their 

population. Factors affecting this phenomenona are the increased  living standards, the ability 

to control fertility, improved education and culture etc. 

        

 

 

 

  3. Environmental dimensions of urbanization  

The first cities were founded more than 6000 years ago. Researchers examine three areas 

related to urban ecosystem. The first area of study are physical, environmental and social 

elements of the urban ecosystem. The second is related to the study of the interaction between 

them. The third considers how these three components are influenced by urban growth and 

increased number of their inhabitants.  

Study of the relationship between these three areas will support the development of 

sustainable cities, ensuring high quality of life for residents of both urban, and rural areas, but 

protecting the natural resources and environment.  

 

 The negative effects of urbanization in the environmental aspect can be classified as:  

 

3.1. Air pollution  

Urbanization significantly influences the atmosphere and accumulated harmful gases. 

Although not all the weather changes can be caused by the accumulation of a large 

concentration of people in cities, the human activities in urban areas significantly affect the 

concentration of harmful gases. Temperatures in the cities are relatively higher than in rural 

areas. For example, in the summer, demand for electricity increases when people use air 

conditioners and fans for cooling of buildings and facilities. Increased use of electricity 

increased burning of fossil fuels. On the other hand, transport also affects negatively on air 

quality. The increasing number of vehicles cause enormous damage annually. 

   3.2. Impact on the hydrological cycle and water pollution  

Water resources are regulated by the hydrological cycle, through a system of continuous 

circle of water. Huge amounts of water pass through this system each year. Urban areas 

dramatically affect the hydrological cycle. When the urban area is under construction, the 

percentage of impermeable areas increases. Increased impermeable surfaces are located 

within the city and around it. They affect negatively the hydrological cycle by reducing the 

amount of evaporation, increasing the amount of surface water and reduce the amount of 

infiltration. For example, in a typical rural area, 40 percent of the water evaporates, 10 percent 

moves on the surface and 50% is infiltrated into the ground. In an urban center evaporates 

25%, 43% travel as surface water and only 32% infiltrates into the ground. Therefore 

reducing the quantity of groundwater leads to reduction of the water table towards streams, 

rivers, lakes, etc.  

 

 Water in cities are often contaminated with chemicals and pollute water bodies. 

Concentration of large numbers of people in cities can lead to contamination with virulent 

organisms. These are different unicellular organisms, bacteria, viruses, parasitic worms and 
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others that can be found in surface water and groundwater due to domestic and animal waste 

and industrial waste. Waste of animal origin are from canning, fur, dairy and other industries, 

which degrade by means of water and affect aquatic ecosystems. On the other hand, industrial 

production or increased production of electricity can cause thermal pollution of water. They 

are caused by injection of heat in the watercourse and the warmed water is returned to the 

watercourse. By increasing the temperature of the water near the site of leakage, thermal 

pollution reduces the content of dissolved oxygen and can lead to dramatic changes in the 

ecological status of the region.  

 

 

3.3. Reduction of the proportion of agricultural land and impact on soil  

Negative impact of urban areas on land is much greater than that caused by rural areas. Loss 

of agricultural lands can be particularly problematic for developing countries, where urban 

population growth is at its highest level and remaining agricultural lands and existing 

technologies may be insufficient to meet the needs of the country's population from food 

supplies. Therefore, as a result of urbanization, regions and countries become more dependent 

on international food markets. Simultaneously, with increasing urban population, agricultural 

land around urban areas is used for urban purposes, not for agricultural. Following the 

reduction of farmland, the remaining arable land should be exploited more fully to meet the 

needs for food. Thus is increased the soil erosion and is changed the soil profile. 

Many urban soils have a high concentration of heavy metals and other pollutants. These 

changes have an effect on plant growth, soil flora and fauna, and hydrological cycle.  

 

 3.4. Deforestation 

Agriculture is the main cause for deforestation. Reduction of agricultural land due to 

urbanization requires the felling of forests and converting them into agricultural lands. 

Deforestation is the result of clearing large areas of forests - for logging,  to release new land 

for agriculture, for extraction of natural resources or to build settlements and roads. For the 

past 40 years were destroyed 45 percent of the world's forests, which reduced the possibilities 

of the world fully to implement the whole cycle of hydrocarbons.  

  

    3.5. Impact on biodiversity  

Urban areas significantly affect the flora and fauna of the regions through the destruction and 

alteration of aquatic and terrestrial habitats. There are two kinds of effects affecting 

biodiversity due to urbanization: direct and indirect. Direct effects concern changes in the 

distribution of species, which result mainly from the destruction of habitats. Indirect effects 

alter the distribution of species through a secondary process. For example, the insulation 

reduces the movement of species in the region, excluding the exchange of genetic material 

and increases the probability of extinction of species. The introduction of exotic species is 

another indirect effect, which may affect local species and breeds. Reduction of natural 

terrestrial and aquatic habitats and the creation of new urban habitats and the introduction of 

exotic species has a significant impact on species diversity. For plant species, urbanization 

can lead to an increase in their number, as people introduce exotic species when plant his 

garden. However, the number of local species is often reduced in urban areas. Unlike plants, 

the number of amphibians, reptiles and insects decreases in urban areas.  

 

  

      The growth of urban population is expected to continue and the high density of population 

in cities will lead to environmental impact, reducing the quality of life, and  to depletion of 

natural resources. At the same time, cities are of prime importance because they serve as 
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centers for education, culture and research, marketing, etc.. The biggest challenge for cities is 

to create government policies and framework to create a sustainable environmental policy that 

drives growth and development in ways that improve quality of life of urban and rural areas 

and minimize degradation of natural resources and habitats. 

 

  

      4. The indicator "Ecological footprint"  

The ecological footprint is a way for measuring the  impact that a person has an on natural 

resources and ecosystems on Earth. The methods for measuring the ecological footprint are 

different and the term underwent continuous development.  

Mathis Wackernagel and his team developed the concept of "ecological footprint" to measure 

quantitatively the long-term human impact on the environment.  Expressed quantitatively, the 

ecological footprint represents the amount of land that is necessary to maintain the life of the 

population for its different dimensions - the individual, family, the community, city, country 

or worldwide. For example, if we determine ecological footprint per person, given that the 

world has 8.9 billion hectares of productive land and the population of the planet is 6 billion 

people, the average ecological footprint should be about 1.5 hectares per person, assuming 

that land use should be evenly distributed among all people.  

 

  

      Ecological footprint below 1.5 hectares per person is sustainable, and over 1.5 ha is 

unstable. The value of this index, calculated by Wackernagel and Rees (1996) shows that for 

people in industrial countries it is often from 4 to 10 hectares.  

In fact, Wackernagel and Rees (13) calculated that if all the inhabitants of the world switch to 

the American way of life and the accompanying levels of consumption, the inhabitants of the 

world will need two planets to provide sufficient area and natural resources and to treat 

industrial waste. 

 

  

    5. HUMAN IMPACT ON ENVIRONMENT  

One of the earliest attempts to describe the role of multiple factors in determining the impact 

of humans on the environment is measuring the impact that  humanity has on the environment 

as a result the level of population, wealth and technology.   

Dominant factors in determining the environmental impact are related to the size of the 

population, abundance of wealth and technological development. Equation is represented by: 

I = P × A × T, where:  

Impact - impact on the environment  

Population - Population size  

Affluence - wealth, welfare 

Technology-levelof  technology  

 

 

      Environmental impact (I), can be defined in terms of depletion of resources or pollution. 

Population (P) account of its growth, the wealth (A) - the level of consumption of the 

population, while technology (T) takes into account processes in which resources are 

transformed into useful products or waste.  If the amount of wealth and the state of technology 

are constant, then "I" will be increased by increasing the size of the population. If the 

population and technology are constant, the impact will be increased by increasing the 

average amount of goods and services that are consumed by the individual. If the size of 

population and wealth are constant, then "I" will increase when the technology becomes more 
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powerful. 

I may be extracting from the environment - oil, coal, timber, or environmental pollution - 

carbon dioxide in the atmosphere, sewage in the river and others. They can be measured in 

different units - tons, liters, cubic feet, etc., in general we can say that is measured in units. P 

is measured as the number of people. Amount of wealth is measured by gross domestic 

product (GDP) per capita in the respective currency. Technology is measured in units, 

depending on the impact (mining or pollution) of the environment,  to 1 lev of GDP.  

 

  

      Equation shows the approximate determinants of the environmental impact of economic 

activity. This method gives us no answer to the question why countries have different 

numbers of population and/or different levels of wealth and/or different technological level. 

He did not respond, what will happen in the future as a result of the impact on our 

environment. It is a method for forecasting and scenario building and study the environmental 

consequences of population growth in a country, region or full world. IPAT technology can 

be used in the construction of scenarios for the near future focussed on the impact that has on 

the environment the population growth and increasing wealth. For example, demographics 

make projections for future population based on assumptions about mortality and fertility. 

  

       

6. Sustainable production and sustainable consumption 

6.1. Sustainable production  

To ensure food security and other needs of people in the world industrial production is rapidly 

increasing, requiring more use of natural resources. The main reasons for this are: 

1. interest of manufacturers to get ahead of their competitors and to fulfill their obligations to 

shareholders, financial institutions and others.  

2. increasing world population and the adoption of "western" lifestyle, which is characterized 

by increased user requirements and high level of consumption.  

One of the ways to overcome the problem of natural resources scarcity is a shift to clean 

production. It means implementing an integrated, preventive strategy to processes, products 

and services in order to increase efficiency and reduce risks to humans and the environment.  

 

 

       According to them for the transition from traditional to clean production is necessary to 

implement changes in three areas. The first of these is a change in the production process. It 

includes improvements in production technology. This change would prevent leaks and spills 

and is expected to reduce the use of toxic materials and to implement the use of recycling 

systems in the factories in order to reuse waste materials. Most often for these measures are 

not needed investment or they are very smal, while the savings can be significant.  

The second change is to be associated with the product. Introduction of clean production 

requires a new attitude to product design, use of renewable or recycled materials and 

reduction of their quantity. Furthermore, the design of products should be directed to extend 

their useful life using durable materials and components that can easily be replaced or 

upgraded in order to promote sustainable use of the product. At the same time, the design of 

the product should include the use of materials which can easily be dismantled and recovered 

for reuse and recycling.  

 

  

      The third area is the change in methods of environmental management. Most often, 

environmental management is through the establishment of standards for permissible levels of 
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exhausted pollutants into the environment. To meet these requirements, the industry 

commonly use technologies at the end of the production process /at the end of pipe/, such as 

filters. This approach assumes that the environment may bear a certain amount of pollution. 

But as air quality, water and soil are controlled by different bodies, and toxic substances often 

pass between air, water and soil, precise control is difficult.  

For example, used dirty filters are deposited  and from there toxic substances can contaminate 

soil and ground water, or sludge from sewage plants being burned in the furnace, caused air 

pollution and also pollute soil and groundwater when ashes from incineration plants are 

landfilled . 

Clean production can be accepted as an effective approach to reduce adverse impacts of 

modern industrial production and solving the waste crisis. 

 

  

      6.2. Sustainable consumption  

Along with the implementation of sustainable production is necessary a  

change in consumer habits, leading to sustainable consumption. In 1994 a symposium in Oslo 

proposed working definition for sustainable consumption. It says that sustainable 

consumption is the use of goods and services that meet the basic needs of people and 

contribute to a better quality of life, with minimal use of natural resources and minimal use of 

toxic materials and minimal creation of harmful pollutant emissions during the life cycle, so 

as not to jeopardize the needs of future generations."  

 

  

      It can be achieved when changes take place in the following areas:  

To produce the least possible waste and its processing through  

promoting of recycling, avoiding excess packaging, separate collection of waste, purchase of 

durable products;  

 energy and water use - distribution of non-harmful for environment technology research and 

development of renewable sources of energy, reducing water consumption, use of energy and 

water saving appliances.  

 Mobility - shift towards vehicles with lower consumption, use of public transport;  

 food - increasing the share of regional products, a preference for food products from organic 

farming, purchase of seasonal products;  

 Environmental delivery - processing of used products, preference for products with the sign 

of green products, offers second-hand exchange, sharing of durable consumer goods. 

 

 

 


