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Educational Unit 1 “Natural Environment and Natural Resources” 

The purpose of the First Educational Unit, with the title "Natural Environment and Natural Resources", is to help the students of the program 
to learn about the natural environment and gain a global perspective and knowledge of natural resources with the ultimate goal of developing 
a sense of proper use and rational management of natural resources in general. Therefore, the First Educational Unit is based on the 
assumption that raises the issue of acquiring relevant knowledge about the subject under management in order for any form of management 
to be effective. 
 

Introduction 

 

Introduction 

Natural environment is the set of abiotic (soil, air, water, etc.) and biotic factors (animals, plants, etc.) 

that affect and determine life. 



The natural environment consists of four (4) basic spheres.  

In particular:  
 

Click 

 

Click on the images below and discover the four (4) key spheres. 

 

Subsection 1.1. “Natural Environment”  

 

Natural Environment 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that they compose. 
 

Lithosphere 



Hydrosphere 

Atmosphere 

 

Biosphere 

Biosphere (1) 

 

•  The biosphere includes all living things. 

•  Its thickness is about 7 km. 

•  The abiotic and biotic elements of the biosphere compose the ecosystems. 

• Ecosystems can be found across the Earth. 
 

Biosphere 1 

The biosphere includes all living things, ie plants and animals, but also other categories of organisms and microorganisms (eg fungi, bacteria), 
which grow in the soil (either on the surface or underground), in the water or the air. The biosphere extends from at least 0.5 km below the 
surface of the oceans, while traces of it have been identified up to 6.5 km inside the troposphere. As a result, its thickness is about 7 km. 
Living things, in correlation and interdependence with the environment in which they live and develop, compose ecosystems. Therefore, 
ecosystems consist of the biotic and the abiotic component. Ecosystems, can be found all across the Earth. 
 

• Every ecosystem is characterized by a specific organization of its members. 



• Food relations are at the heart of this organization. 

• Plants are the basis of the food chain. 

• The food chain ends up in the decomposers. 

• The materials that circulate in ecosystems and which are preserved and recycled in them. 

Bioshpere (2) 

 

Biosphere 2 

Each ecosystem is characterized by a specific organization of its members, which has an energy base. Food relations are at the heart of this 
organization. That is, relationships based on food consumption. Energy comes from the sun as solar radiation and is trapped, through 
photosynthesis, by the plants that form the basis of the food chain. The next food levels include consumers of organic matter (herbivores, 
carnivores). The food chain ends up in the decomposers, ie the organisms that break down the composite organic matter of consumer tissues 
(and food waste) into simpler inorganic compounds, thus recycling their nutrients and energy. 
Materials or, in other words, the nutrients that move in ecosystems are not created from the beginning, but are preserved and recycled in 
them. The paths followed by each element are the result of biological and chemical processes, which depend on its chemical properties, the 
physicochemical properties of the environment and the ways in which it is used by organisms. Known and important biogeochemical cycles 
are the hydrological cycle, the carbon cycle, the nitrogen cycle and the phosphorus cycle. 
 

• Ecosystems are determined by their productivity. 

• Productivity depends on the set biotic and abiotic parameters that affect the respective ecosystem. 

• In general, productivity, sustainability and 

     evolution of an ecosystem obey the Law of Tolerance. 



 

Biosphere (3) 

 

Biosphere 3 

Ecosystems are determined by their productivity. This, in turn, depends both on the set of biotic and abiotic parameters that affect the 
respective ecosystem. In general, productivity, sustainability and evolution of an ecosystem obey the Law of Tolerance. According to this law, 
productivity, sustainability and evolution of an ecosystem are only possible when the factors that directly or indirectly affect it are kept above 
a minimum and below a maximum value. 
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Operation of the System in relation to the size of each factor 

 

Biosphere (4) 

 

Biosphere 4 

Thus, in each factor, there are three main points: the minimum, the best and the maximum value. The minimum and maximum values 
determine the range of the ecosystem tolerance zone for each factor. The relationships between the various factors (elements) can affect the 
tolerance range of the ecosystem as well as some factors can - within certain limits - be replaced or removed by others. An example of this 
situation is the fact that every living organism is adapted to a specific range of temperature, humidity, oxygen, etc. 
 

• The atmosphere is the gaseous envelope of the planet. 

• It starts from the surface of the Earth and extends to an altitude higher than 10,000 km. 

• The atmosphere hosts life, but also a great variety of 

     natural phenomena. 
 

Atmosphere (1) 

 



Atmosphere 1 

The atmosphere is the gaseous envelope of the planet, which starts from its surface and extends to an altitude of more than 10,000 km. The 
atmosphere hosts life, but also a wide variety of natural phenomena.  
 

Based mainly on the height distribution of the temperature, it can be divided into five (5) basic layers:  

• Troposphere 

• Stratosphere 

• Mesosphere 

• Thermosphere 

• Exosphere 

 

Atmosphere (2) 

 

Atmosphere 2 

The atmosphere, based mainly on the height distribution of temperature, is divided into five basic layers, the troposphere, the stratosphere, 
the mesosphere, the thermosphere and the exosphere. 
 

The division of the atmosphere based on temperature  



 

Atmosphere (3) 

 

Atmosphere 3 

It displays the facts mentioned in Slide 11 and Slides 13 - 17. 
 

• The troposphere is the lower layer of the atmosphere. 

• It is about 12 km thick. 

• It concentrates 75-80% of the total mass of air and humidity. 

• It is the place where the most and most intense meteorological phenomena can be observed. 

• The only layer of the atmosphere that hosts life. 
 

Atmosphere (4) - Troposphere 

 

Atmosphere 4 

The troposphere is the lower layer of the atmosphere. It extends from the ground to an altitude of about 12 km. The thickness of the 
troposphere layer depends on the latitude and the time of year. The troposphere concentrates 75-80% of the total air mass and, essentially, 



all the humidity of the atmosphere. It is the place where the most and most intense meteorological phenomena are observed as well as the 
unique layer of the atmosphere in which life is found. 

• It extends from the troposphere limit (tropopause) to an altitude of about 50 km. 

• It is characterized by an increase in temperature proportionally to altitude. 

• There is an absence of meteorological phenomena. 

• It has a very low moisture content and relatively high concentrations of ozone (O3). 

Atmosphere (5) – Stratosphere 

 

Atmosphere 5 

The stratosphere extends from the troposphere limit (tropopause) to an altitude of about 50 km. It is characterized by an increase in 
temperature proportionally to altitude, the absence of strong meteorological phenomena, very low moisture content and the absence of 
clouds. It has relatively high concentrations of ozone (O3). 
 

• It reaches an altitude of 80 km. 

• It is characterized by a drop in temperature proportionally to altitude. 

• Low air density and absence of meteorological phenomena.  

Atmosphere (6) – Mesosphere 

 

Atmosphere 6 



The mesosphere, the next layer of the atmosphere, reaches an altitude of about 80 km. It is characterized by a drop in temperature, low air 
density and the absence of meteorological phenomena. 
 

• Layer thickness that varies widely 

(approximately 500-1,000 km). 

• It is characterized by a gradual increase in temperature (up to 1,500 ° C). 

• The non-meteorological phenomena of the northern and southern polar lights are observed. 
 

Atmosphere (7) – Thermophere 

 

Atmosphere 7 

The temperature reaches an altitude that varies widely (about 500-1,000 km), depending on solar activity. It is characterized by a gradual 
increase in temperature (up to 1,500 ° C). However, due to the extremely low density of air, the temperature of the layer is not perceived by 
the senses. The non-meteorological phenomena of the northern and southern polar lights are observed in the thermosphere. 
 

• The outer layer of the atmosphere. 

• The upper limit of the exosphere exceeds 10,000 km. 

• Air does not behave like gas because of its low density. 

Atmosphere (8) – Exosphere 



 

Atmosphere 8 

The exosphere is the outer layer of the atmosphere and extends to the thresholds of space. The upper limit of the exosphere exceeds 10,000 
km. In the exosphere, air has such a low density that it does not actually behave as a gas. 
 

The atmospheric air, in the lower layers of the atmosphere, consists of: 

• A mixture of gases in stable proportions, called "dry air" (nitrogen 78.08%, oxygen 20.95%, argon 0.93%, 

other gases 0.04%). 

• Water vapor, carbon dioxide, ozone and other gases in variable proportions. 

• Solid or liquid particles of dust (powder), chemical compounds (eg soot) or of organic origin (eg 

pollen). 

Atmosphere (9) 

 

Atmosphere 9 

The air in the atmosphere is in constant circulation, both horizontally and vertically. Many of the meteorological phenomena, ie changes in 
meteorological conditions perceived by our senses or with the assistance of instruments, owe their birth to solar radiation (mainly) and to the 
general circulation of the atmosphere and the interactions of gas masses with different temperature and humidity characteristics. 
Atmospheric air, in the lower layers of the atmosphere, consists of: 
- A mixture of gases in stable proportions, scientifically called "dry air" (nitrogen 78.08%, oxygen 20.95%, argon 0.93%, other gases 0.04%). 
- Water vapor, carbon dioxide, ozone and other gases in variable proportions. 



- Solid or liquid particles of dust (powder), chemical compounds (eg soot) or of organic origin (eg pollen). 
 

• The hydrosphere is the total amount of the water element surrounding the Earth. 

• It has a leading role in the maintenance and development of the life on the planet. 

• The first human activities were affected – and in some cases dominated – by access and use of 

water. 

• The progress of civilization can be related to water, 

and especially in climates where the reliable production of food 

and other goods is directly dependent on control 

     of this resource. 

Hydrosphere (1) 

 

Hydrosphere 1 

The hydrosphere is the total amount of the water element surrounding the Earth as liquid (seas, lakes, lagoons, rivers, groundwater), as a 
solid (polar ice, glaciers) and as a gas in the atmosphere (water vapor). 
The hydrosphere plays a leading role in the maintenance and evolution of life on the planet. The importance of water has been recognized 
since the time of the first societies. The absence or abundance of this resource could indicate the ideal area for permanent or temporary 
settlement. In general, it could be said that the first human activities were influenced - and in some cases dominated - by the access to and 
the use of water: for drinking, cooking, fishing, irrigation, shipping, and later for energy production. The progress of civilization can be related 
to water, and especially in climates where the reliable production of food and other goods depends directly on the control of this resource. 



 

• Water is a natural resource in continuous recycling. 

• The total amount of water on the planet is estimated at 

    about 1,386 million km3. 

• Fresh water represents only 2.5%. 

• Water requires careful management as, even though its quantity on Earth does not decrease, its 

quality is constantly degrading due to pollution. 
 

Hydrosphere (2) 

 

Hydrosphere 2 

Water is a natural resource in continuous recycling through the hydrological cycle, ie its phase transitions (liquid, solid, gas) and its position in 
the environment. The total amount of water on the planet is estimated at about 1.386 million km3. Its largest percentage, 96.5%, is found in 
the oceans and seas. Fresh water represents only 2.5%. Of the total amount of fresh water, water in lakes and rivers reaches only 93,120 km3. 
The rest of the fresh water is found in polar ice and glaciers, on the ground, in the atmosphere and in the tissues of living organisms. 
At the same time, it is a natural resource that requires careful management: although its quantity on Earth does not decrease, its quality is 
constantly degrading due to pollution. 
 

• The lithosphere is the solid crust of the Earth. 

• At no point does its thickness exceed 40 km (while 



in the oceans is often less than 6 km). 

• The lithosphere is not continuous but is divided into large  

 pieces, the lithospheric plates. 

• Many geological phenomena, such as volcanoes, earthquakes, 

   orogeny and the formation of new rocks are due 

     to the movements of lithospheric plates.. 

 

Lithosphere (1) 

 

Lithosphere 1 

The lithosphere is the solid crust of the Earth. Its thickness, compared to the overall dimensions of the planet, is very small. At no point does it 
exceed 40 km, while in the oceans it is often less than 6 km. 
According to the theory, the lithosphere is not continuous but is divided into large pieces, the lithospheric plates. These plates are thin, in 
relation to their surface, and slide at different speeds onto the partially glowing asthenosphere, the underlying layer of the earth, which has a 
higher density and temperature. Today it is believed that many geological phenomena, such as volcanoes, earthquakes, orogeny and the 
formation of new rocks, are due to the movement of lithospheric plates. 
 

The lithosphere is constantly changing, due to the geological processes, such as: 

• Weathering 

• Mechanical 

• Chemical 



• Erosion 

• Deposition 

 

Lithosphere (2) 

 

Lithosphere 2 

In addition to the movement of lithospheric plates, the lithosphere is constantly changing, due to geological processes such as 

weathering, erosion and deposition:  

• Weathering refers to all actions that contribute to the destruction of geological rocks. It is distinguished in: 

i. Mechanical, which is caused by various causes, such as temperature changes, frost, the action of the organic world (eg plant 

roots), tectonic movements, and 

ii.Chemical, caused by chemical agents such as carbon dioxide (CO2) or sulfur dioxide (SO2), which is often dissolved in rainwater. 

• Erosion concerns the factors that contribute to the detachment and transfer of geological formations to another location. Erosion 

factors are surface water and groundwater, glaciers, sea waves, wind, gravity. 

• Deposition, as a geological process, corresponds to the final stage of transport of weathering and erosion products to new sites. 

 

• The lithosphere consists of rocks. 

• Rocks are divided into the following three categories: 



• Igneous 

• Sedimentary 

• Metamorphic 

• Rocks are composed of minerals which usually 

    have a crystal structure. 

• Minerals also include oils and mineral coals. 

Lithosphere (3) 

 

Lithosphere 3 

The lithosphere consists of rocks. These rocks can be soils, rocks or mixtures of these two categories. Depending on how they are 

formed, they are divided into the following three categories: 

• Igneous, formed by the solidification of a fluid and glowing mass (magma) released from the Earth's interior. 

• Sedimentary, formed from the weathering and erosion products of other pre-existing rocks. 

• Metamorphic, which come from the transformation of certain mineral components of rocks of the other two categories. 

Rocks are composed of minerals which usually have a crystal structure. An example is granite (igneous rock) which consists of 

quartz, feldspars and other minerals. Most minerals contain silicon (such as quartz). Minerals also include petroleum, mineral coals 

and various other materials, which, although of organic origin, due to their long stay in the subsoil, have undergone major 

physicochemical changes in their original organic character. 

 



Natural Resources 

The term "natural resources" has been interpreted in various ways: 

 

Interpretation 1 

 

Interpretation 3 

 

Characteristics of the natural environment able to meet human needs  

 

Interpretation 2 

 

Interpretation 4 

 

Goods or materials provided by nature 

The primary, and non-transformed by humans, components of nature that can be used to cover basic human goods. 

 

The productive forces or the result of the productive forces that exist and act in the natural environment and that for the present man, or for the future man, can be used to meet his needs.. 

 

Subesection 1.2. “Natural Resources”  



 

Subsection 1.2. “Natural Resources”  

 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that they compose. 
 

Natural resources, according to the criteria considered, are categorized:  
 

 

Based on their origin 

 

Based on exploitability 

Distinction of Natural Resources (1) 



 

Distinction of Natural Resources (1) 

  

In active resources or stocks 

In potential resources or reserve basis 

abiotic 

 

biotic 

 

 

Natural resources, according to the criteria considered, are categorized:  
 

 

From an environmental point of view 

Distinction of Natural Resources (2) 



 

Distinction of Natural Resources (2) 

 

In finite or non-renewable 

In renewable 

 

In potentially renewable 

• Water covers approximately 70% of the planet's surface. 

• It is the most important solvent and transporter of ingredients 

    in plants, animals, humans and all natural 

   procedures. 

• Water is in constant motion and can be considered 

  to circulate in a closed circuit (hydrological cycle). 

• The hydrological cycle refers to the continuous exchange 

    of water between the atmosphere, surface water, 

     soil water, groundwater and biosphere. 

 

Water Resources (1) 



 

Water Resources 1 

Water, the most widespread component of the earth, covers approximately 70% of the planet's surface and is vital for every form of life. It is 
also the most important solvent and transporter of ingredients in plants, animals, humans and all natural processes that take place on earth. 
Water is in constant motion and can be considered to be moving in a closed circuit (hydrological cycle). The hydrological cycle refers to the 
continuous exchange of water between the hydrosphere, ie between the atmosphere, surface water, solid water, groundwater and biosphere. 
 

The main parts of the hydrological cycle are: 

• Filtration - movement of precipitation water into 

     the ground. 

• Precipitation - any aqueous precipitation in 

   liquid or solid form. 

• Runoff - the surface flow of water to areas of 

     lower altitude. 

• Evaporation and perspiration - return water to the atmosphere. 
 

Water Resources(2) 

 

Water Resources 2 



The main parts of the hydrological cycle are (NOAA, 2013): 

• Filtration: this comes from the movement of precipitation water into the soil. Filtration varies spatially and temporally due to a 

number of environmental factors. After a rainfall, filtration can cause the soil to saturate with water. This condition does not last 

long as the water descends and filters deeper under the influence of gravity. 

• Precipitation: these can be defined as any aqueous precipitation in liquid or solid form, which develops in a saturated atmosphere 

and generally descends from the clouds. Meteorologists have categorized various types of precipitation as rain, snow, and hail. 

Fog reflects the saturation of the air close the ground. 

• Runoff: is the surface flow of water to areas of lower altitude. On a small scale, runoff can be considered as the result of a series 

of successive phenomena (difference in precipitation volume, evaporation, perspiration and filtration). On a global or large scale, 

runoff flows from land masses to the oceans. 

• Evaporation and Perspiration: these two processes return water to the atmosphere. Evaporation is caused on the surface of the 

soil and the free surfaces of water bodies (rivers, lakes, seas, oceans), while perspiration is caused by the vegetation of the area 

(groundwater that is transported to the foliage through the roots and released as gas through the mouths of leaves). These two 

processes are commonly referred to as evapotranspiration. 

 

Water resources are divided into: 

• Coastal waters - surface waters that are more than a  

  nautical mile away from the coast. 

• Transitional waters - surface waters near river mouths. 

• Inland waters - are characterized by the presence of 



     fresh water. 

• Surface waters - form wetlands 

• Groundwater – affected, but also affect surface waters. 

Water Resources(3) 

 

Water Resources 3 

Water Resources are divided into: 

• Coastal waters: Surface waters that are more than a nautical mile away from the coast. A typical example of coastal waters are 

seas and oceans.  

• Transitional waters: Surface water systems near river mouths, which are partly saline due to their proximity to coastal waters, but 

which are also substantially affected by freshwater currents. A typical category of transitional waters are lagoons and estuaries. 

• Inland waters: Systems characterized by the presence of fresh water are called "inland waters" and include "surface waters" that 

form wetlands, and "groundwater", which is affected, but also affect surface waters. 

• Surface waters: Atmospheric precipitation that does not penetrate the ground and does not evaporate, along with spring water, is 

surface water. Surface water occurs either in the form of running water, flowing water (eg rivers), or stagnant water (eg lakes). 

• Groundwater: Part of the rainwater penetrates deeper through the voids, pores and crevices of the rocks, due to the force of 

gravity forming groundwater. 

• Factors that are dependent on the soil:  

• The preservation of terrestrial life on the planet 



• The world economy on a local and a global level 

• It is the upper layer of the Earth’s surface 

• It consists of a mixture of:  

• Decomposed surface rocks 

• Organic matter 

• Mineral nutrients 

• Humidity 

• Air / oxygen 

• Microorganisms 

 

Soil Resources(1) 

 

Soil Resources 1 

The soil is one of the most important natural resources, on which the conservation of the terrestrial life on the planet and the world economy, 
on a local and a global level, are dependent. It is the upper layer of the Earth's surface and is the dividing layer between the atmosphere and 
the lithosphere and between the lithosphere and the seas, lakes, rivers and oceans. 
  
The soil is formed in a natural way and is a mixture of decomposed surface rocks of the earth, decomposing organic matter, mineral nutrients, 
moisture, air, oxygen and microorganisms (fungi, bacteria, insects, beetles, earthworms, etc.), most of which act as decomposers, breaking 
down dead organic matter.  
 



• Soil is considered a renewable natural resource. 

• It is formed at an extremely slow pace. 

• The soil is the basis of agricultural and forestry 

  production. 

• Among other things, the soil is: 

• The living space of organisms. 

• The natural filter of groundwater reserves. 

• The natural background for construction. 

• The medium for plant nutrition with water and minerals. 

 

Soil Resources(2) 

 

Soil Resources 2 

Although soil is considered a renewable natural resource, it is formed at an extremely slow rate. Indicatively, the formation of one centimeter 
of soil takes decades. 
  
The soil is the basis of agricultural and forestry production. About 97% of food consumed by humans come from the earth, while only 3% 
come from marine ecosystems. 
  
It is the living space of organisms, the natural filter and protective layer of groundwater reserves, the natural background for the construction 
of cities and villages, modern infrastructure projects, road networks, etc. and a medium for feeding plants with water and minerals. 



 

The five main soil forming factors are:  

• The planting stock - material that comes from the gradual 

 physical or chemical weathering of rocks. 

• The climate - the characteristics of the climate and especially humidity and temperature. 

• The topographic relief - The altitude and the inclination of 

  soil surface affect the processes 

  of soil formation. 

• The time - the time since the planting     stock begins 

  to turn into soil. 

• Living organisms - plant and animal organisms 

Soil Resources(3) 

 

Soil Resources 3 

The five main soil forming factors are: 

• The planting stock: is a relatively loose material that from its gradual physical or chemical weathering soil will be formed. The 

physical (structure and size of the rocks) and the chemical composition of the planting stock, affect the rate of soil evolution, its 

chemical composition and its ability to retain water. 



• The climate: the characteristics of the climate, especially humidity and temperature, affect the evolution of the soils but also the 

type and speed of weathering of the rocks. It also determines the types of vegetation that grow. 

•  The topographic relief: The altitude and the inclination of the soil surface affect the soil formation processes. E.g. areas with a 

steep inclination are characterized by small soil thickness as the soil horizons do not manage to develop since the soil, due to 

gravity, is constantly transported to lower altitudes. 

• The time: The age of the soil is considered to be the duration of its formation process and specifically the time that elapses from 

the moment the planting stock begins to turn into soil. The older the soil, the more it differs from the planting stock in terms of its 

composition and morphology. Depending on the age, the soils are divided into immature, mature and old. 

• Living organisms: Plant organisms with their roots contribute to the weathering of rocks while animal organisms affect the soil by 

decomposing organic matter. 

Find out more 

 

Biodiversity  (1) 

 

Biodiversity  (1) 

It is the foundation of the vast range of goods and services that ecosystems provide. 

 

It contributes decisively to human well-being. 

 



Each species has an intrinsic value, independent of its usefulness to humans. 

 

As a term, it appeared in 1980 and it means the variety of living organisms of any origin. 

 

Biodiversity is usually considered at three levels: 

 

Genetic diversity 

 

Species diversity 

 

Ecosystem diversity 

Biodiversity  (2) 

 

Biodiversity  (2) 

Genetic diversity (within each species) - refers to the differentiation of genetic material between individuals of the same species. 

 

Ecosystem diversity - describes and explores different types of ecosystems. 

 

Species diversity - diversity of species that characterizes different regions. 



The true value of biodiversity is immeasurable: 

 

Ecological benefits (indicatively): 

Click 

 

Click on the images below and discover the ecological benefits of biodiversity. 

 

Biodiversity  (3) 

 

Biodiversity  (3) 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

Therefore, the concept of biodiversity embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Wetlands - e.g. water storage, enrichment of underground aquifers, sediment trapping, modification of flood phenomena, etc. 



 

Forests - e.g. retention of gaseous pollutants, modification of flood and corrosion phenomena, support of food webs, etc. 

 

Parasites / predators – control of the population 

Trees / shrubs - e.g. CO2 capture from the atmosphere, oxygen production, food supply, etc. 

 

Click  

 

Click on the images below and discover the economic benefits of biodiversity. 

 

Biodiversity  (4) 

 

The true value of biodiversity is immeasurable: 

 

Ecological benefits (indicatively): 
 

Biodiversity  (4) 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 



ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

Therefore, the concept of biodiversity embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Medications - e.g. natural / traditional or processing products  

 

Housing / Protection - e.g. supply of construction materials 

Fuels - e.g. wood and coal 

Food - species that are the subject of hunting, fishing, collecting, etc.  

 

Click  

 

Click on the images below and discover the social benefits of biodiversity. 

 

Biodiversity  (5) 

 



The true value of biodiversity is immeasurable: 

 

Ecological benefits (indicatively): 
 

Biodiversity  (5) 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

Therefore, the concept of biodiversity embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Civilization 

 

Leisure & tourism 

Research, education, monitoring 

Silicate minerals (main component of rocks): 

• Nesosilicates (forsterite, olivine andalusite) 

• Sorosilicates (epidote) 

• Cyclosilicates (beryllium, cordierite, alinite) 



• Fibrosilicates (pyroxenes, wollastonite, diopside) 

• Phyllosilicates (muscovite, biotite) 

• Tectosilicates (quartz, plagioclase, zeolites) 

 

Mineral Wealth (1) 

 

Mineral Wealth 1 

Mineral wealth belongs to natural resources and, through its exploitation, conditions are created for employment and economic 

prosperity. Minerals are divided into the following categories: 

Silicate minerals  

Silicate minerals are the main component of rocks. In terms of economic importance, they are of great interest. Building materials 

such as bricks, gravel, cement, glass, ceramics and porcelain, are either silicate minerals themselves or produced from them. 

Silicate minerals are divided into six categories: 

• Nesosilicates (forsterite, olivine andalusite): These minerals contain independent tetrahedra (SiO4)4-, not interconnected and have 

high hardness.  

• Sorosilicates (epidote): In this formula two tetrahedra (SiO4)4- are connected by a common peak, i.e. by a common oxygen 

forming pairs (Si2O7). 

• Cyclosilicates (beryllium, cordierite, alinite): Three, four or six tetrahedra (SiO4)4- are interconnected by a common oxygen.  



• Fibrosilicates (pyroxenes, wollastonite, diopside): The tetrahedra are connected to each other by common O2 and form chains: a) 

simple, and pyroxenes are created and b) double, and amphiboles are created. 

• Phyllosilicates (muscovite, biotite): When three oxygens from the tetrahedron belong to a neighboring tetrahedron at the same 

time, creating tetrahedral sheets. 

• Tectosilicates (quartz, plagioclase, zeolites): Three-dimensional network of tetrahedra that each one shares all of its oxygens. 

General unit formula SiO2. 

  

Non-Silicate Minerals: 

• Carbonate minerals - contain the carbonate group as anion 

• Sulfate minerals - have the sulfate root as anion 

• Phosphate minerals - have the phosphate root as anion 

• Sulfur minerals - compounds with metals 

• Oxides and hydroxides 

• Native elements 

 

Mineral Wealth (2) 

 

Mineral Wealth  2 

Non-silicate minerals 



• Carbonate minerals: They are minerals that contain the carbonate group as anion. Depending on the way that the cations are 

connected, there are two types of structure, Calcite and Aragonite. 

• Sulfate minerals: They include minerals that have the sulfate root (SO4)2- as anion. They are as anhydrous as baryte and as 

hydrate as gypsum.  

• Phosphate minerals: These minerals have the phosphate root as anion and a representative mineral is apatite.  

•  Sulfur minerals: They include compounds with copper (chalcopyrite), iron (iron pyrite), zinc (sphalerite), molybdenum 

(molybdenite), lead (galena). 

• Oxides and hydroxides: Typical examples of this group are: corundum (Al2O3), hematite (Fe2O3), magnetite (FeOFe2O3), titanium 

(TiO2), pyrolusite (MnO2), spinel group (oxides of Mg, Al, Mn, Zn). The main hydroxides with economic importance are Al(OH)3 

and Fe(OH)3. 

• Native elements: More than 30 native elements have been found in the Earth's solid crust. Most of them are metals e.g. Gold, 

Silver, Iron, Copper, Platinum. Others are non-metals e.g. Sulfur, 

 

Native elements - more than 30 native elements have been found: 

•  Gold Group (gold, silver, copper) 

•  Iron - Platinum Group (iron, nickel, cobalt, rubidium, lead and platinum) 

• Sulfur Group (sulfur, selenium and tellurium) 

• Carbon Group (diamond, graphite, amorphous carbon and 

coals) 
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• Native elements: More than 30 native elements have been found in the Earth's solid crust. Most of them are metals e.g. Gold, 

Silver, Iron, Copper, Platinum. Others are non-metals e.g. Sulfur, Coal, some are gases: Neon, Krypton, Helium, and from the 

liquids Mercury is mentioned. 

• Gold Group: Includes native gold, native silver and native copper. 

• Iron - Platinum Group: This group includes the elements iron, nickel, cobalt, rubidium, lead and platinum. The most common of 

these are native platinum and palladium platinum. 

•  Sulfur Group: In addition to sulfur, this group includes native selenium and native tellurium. 

• Carbon Group: The group includes diamond and graphite minerals. There are other forms of carbon besides crystal, amorphous 

carbon and coal (lignite, peat). Coal, petroleum and natural gas are formed from the organic matter that is buried inside the earth 

from the earth's surface, and under the influence of anaerobic bacteria, high pressures and temperatures give fossil fuels. Another 

form of carbon is artificial, which can be found in coke, charcoal and carbon black. 

 

Renewable energy sources are:  

 

• Inexhaustible / abundant and Environmentally cleaner 

•  



• Sparse forms of energy and High cost per unit of energy produced  

The following energy sources are characterized as Renewable Energy Sources: 
 

• Solar power 

 

• Wind power 

 

• Biomass 

• Hydroelectric power 

 

• Geothermal power 

 

• Marine energy (tidal waves) 

 

Click  

 

Click to find out more 

 



Renewable Energy Sources (1) 

 

Renewable Energy Sources (1) 

Solar power: 

• Heating using active and / or passive systems 

• Electricity generation through the use of: 

•  Photovoltaic systems 

•  Thermal steam production systems 

 

Wind power: 

• Provides potential for large-scale production of electricity  

• Electricity generation through use of  

  wind turbines 

Renewable Energy Sources (2) 

 

Renewable Energy Sources (2) 

Solar power 

Solar irradiance is used both for the heating of buildings, directly or indirectly and with the use of active and / or passive systems, 



as well as for the production of electricity. Electricity is generated in two ways: 

i. By using photovoltaic systems that directly convert solar energy into electricity. 

ii. Solar thermal systems that use solar energy to heat a vapor-producing liquid that powers a turbine and a generator. 

  

Wind power 

Wind power is a renewable energy source that provides potential for large-scale electricity generation using wind turbines without 

serious environmental impact. Wind turbines (horizontal or vertical axis) are used both along with batteries in small installations and 

in addition to photovoltaic components, and are most often connected to the grid.  

 

Biomass: 

• Organic residues of various processes which are used for: 

• Heating 

• Power generation 

•Movement 

 

Hydroelectric power: 

• The energy from the water drop is converted into electricity, 

    with the help of a turbine. 
 

Renewable Energy Sources (3) 



 

Renewable Energy Sources (3) 

Biomass  

Biomass refers to the residues of various processes that directly or indirectly come from the plant world and which are used for 

heating, electricity generation, but also movement. These residues can come from municipal waste, from agricultural production 

(wood and crop residues, animal waste) as well as industrial by-products (from food or organic processing). With proper treatment, 

biomass is converted into gaseous fuel. Combustion of this gas produces electricity, with high efficiency and reduced environmental 

impact at the same time. This technology provides the maximum potential for energy production at Pan-European level. However, 

due to combustion it cannot be characterized as clean for the environment. 

  

Hydroelectric power 

In hydroelectric projects the energy from the water drop is converted into electricity, with the help of a turbine. Although 

hydroelectric projects do not produce harmful gases, in regards to large dams, other environmental parameters are taken into 

account, such as flood defenses, water quality, as well as the impact on the life of river organisms and the wider area. 

Consequently, only small-scale hydroelectric plants (with a capacity of less than 30MW) are considered "green", while large-scale 

ones are simply considered "clean”. 

 

Geothermal power: 



• Exploitation of water or water vapor temperature  

    located at great depths for energy  production. 

• Water / steam temperature range: 25 °C - 350 °C 

• Heating (when water / steam temperature <150 ° C) 

• Electricity generation (when water / steam temperature > 150 ° C) 

 

Marine energy (tidal waves): 

• Wave power 

• Tidal power 

 

Renewable Energy Sources (4) 

 

Renewable Energy Sources (4) 

Geothermal power 

Geothermal energy is produced by the conversion of hot water or water vapor located deep enough from the earth's surface into 

electricity. The temperature of the geothermal liquid varies from region to region and can range from 25 °C to 350 °C. When the 

temperature is lower, geothermal energy is used to heat homes and other buildings or facilities, greenhouses, livestock units, fish 

farms, etc. In cases where the geothermal liquids have a high temperature (above 150 °C), geothermal energy can be used mainly 

for the production of electricity. This energy is being used today at an increasing rate. 



  

Marine energy (tidal waves) 

Marine energy can be divided into two categories: 

• Wave power - is the form of energy that results from the kinetic energy of waves. The phenomenon of winds results in the 

formation of waves which are exploitable in areas with high winds and on ocean shores. 

Tidal power - is the form of energy that results from the gravitational attraction of the moon and the earth and which is exploitable 
during the difference of the altitude of the surface of the water level – low and high tide. 
 

ENRM 

Environment and Natural Resources Management (ENRM) includes developing processes and 

strategies that focus on: 

 

Subsection 1.2. “Environment and Natural Resources 

Management” 

 

Subsection 1.3. “Environment and Natural Resources Management”  

In the allocation and conservation of resources. 

 

 



Taking advantage of opportunities, avoiding risks, mitigating problems and preparing. 

 

• Design - setting goals and objectives and creating  / recognizing a series of alternative actions. 

• Organization - it refers to the set of rules and actions 

   with which the factors of production and consumption are harmonized. 

• Management - assignment of tasks and evaluation of 

    results. 

• Audit - evaluation of the overall management objectives.  

 

ENRM Tasks 

 

 ENRM Tasks 

The basic tasks of ENRM are the following: 

• Design: It is the process that defines the goals and objectives as well as the creation and recognition of a series of alternative 

actions, proposals, programs, strategy and policy by the manager in order to solve problems in the future. 

• Organization: It is a management element that refers to the set of rules and actions with which the factors of production and 

consumption are harmonized, in a specific time and space, in order to achieve the maximum possible efficiency. Basically, the 

design is implemented through the organization.  



• Management: It is extremely important for the assignment of tasks and the evaluation of the results. 

• Audit: It is an integral part of the organization and is necessary to evaluate the overall objectives of the management. This is why 

it can often be applied by different entities, bodies or organizations. 

 

• ENMR deals with the solution of practical problems 

 that arise from the coexistence of humans and nature. 

• It consists of a combination of scientific, political, 

   social and economic practices. 

• It deals with regulation of: 

• Socio-economic practices. 

• The effects caused by human 

  activities on the environment. 

• The effects caused by the environment 

  on the humans.  

 

Environment and Natural Resources Management  

 

Environment and Natural Resources Management 

ENRM is essentially a process that deals with the interactions between the people and the environment and seeks to recognize the 



environmentally desirable outcome taking into account the physical, economic, social and technological limitations and barriers. 

Alternatively, ENRM deals with the solution of practical problems that arise from the coexistence of humans and nature.. 

ENRM typically consists of a combination of scientific, political, social and economic practices. It deals with the regulation of socio-

economic practices and the regulation of both the effects of human activities on the environment and the effects caused by the 

environment on humans.  

•  In the first case, effects such as pollution or the deterioration and degradation of the environment by construction projects such as 

dams, roads or other infrastructure and facilities, etc. are included. 

• In the second case, situations such as floods, landslides and other natural disasters are included. 

 

Among others: 

• It supports sustainable development 

• It is a dynamic process 

• It requires an interscientific, interdisciplinary or even "holistic" approach 

• It incorporates the principle of prevention 

• It emphasizes on management and not on exploitation   

 

ENRM Characteristics 

 



ENRM Characteristics 

In general, ENRM has the following characteristics: 

It is often used as a general term. 

It supports sustainable development. 

It is a dynamic process. 

It requires an interscientific, interdisciplinary or even "holistic" approach. 

It must integrate and reconcile different views on development. 

It must coordinate science, social needs, policy making and planning. 

It incorporates the principle of prevention. 

It must recognize opportunities and threats and resolve problems. 

It emphasizes on management and not on exploitation. 

The time scale of the process exceeds the short-term limits and the spatial scale covers a wide range (local - global). 

It deals with the environment that is affected by humans. 
 

Among others: 

• Bilateral and multilateral environmental treaties 

• Development of environmental policies and voting 

• Environmental risk assessment, analysis, and management 

• Development of environmental rules and regulations 

• Impact on and management of leisure and tourism  

 



ENRM Topics (1) 

 

ENRM Topics 1 

The scope of its applications covers (but is not limited to) the following topics: 

• Bilateral and multilateral environmental treaties (cross-border ecological management). 

• Development of environmental policies and voting (participatory design and public consultation regarding environmental 

programs). 

• Environmental risk assessment, analysis and management (risk recognition and communication studies). 

• Development of environmental rules and regulations (for the disposal of waste, the emission of pollutants, and the extraction of 

resources, control, enforcement and control of compliance). 

• Impact on and management of leisure and tourism (design and implementation of environmentally friendly programs). 

 

Among others: 

• Conservation of natural resources and reduction of the negative effects on the environment 

• Economics of the environment 

•  Promoting positive environmental values 

• “Delimitation” and investigation of environmental impacts 

• Restoration strategies, methods and programs 



   for ecologically degraded areas. 

ENRM Topics (2) 

 

ENRM Topics 2 

• Conservation of natural resources (designation and management of parks, shelters and other protected areas, designation and 

protection of wildlife areas). 

• Environmental economics (financial justification for investments in environmental protection). 

• Promoting positive environmental values through education, dialogue and dissemination of information. 

• Reduction of negative effects on the environment. 

• Evaluation and management of resources. 

• “Delimitation” and environmental impact investigation (design of policies, rules and procedures for impact limitation). 

• Strategies, methods and programs for the restoration of ecologically degraded areas. 

 

It is relatively difficult to give a complete definition of ENRM: 

• An approach that goes beyond the management of natural resources 

  and includes the political, social and natural environment… 

  It deals with issues of value and distribution, with the nature of 

   regulatory mechanisms and with interpersonal and geographical 



  equality as well as generational equality. 

• Formulation of environmentally friendly development strategies 

• The proper use and exploitation of livestock resources, which implies the simultaneous protection 

    of the enviroment. 

 

ENRM Definitions 

 

ENRM Definitions  

Therefore, due to the multifaceted and multidimensional nature of ENRM as well as its wide range of applications, it is relatively 

difficult to give a complete definition. The following is a set of definitions given to it: 

• An approach that goes beyond the management of natural resources and encompasses the political, social and natural 

environment… It deals with issues of value and distribution, with the nature of regulatory mechanisms and with interpersonal and 

geographical equality as well as generational equality. 

• Formulation of environmentally friendly development strategies. 

• The proper use and exploitation of livestock resources, which implies the simultaneous protection of the environment. 

  

Other definitions: 

The control of all human activities that have a great impact on the natural environment. 



The process of allocating natural and man-made resources so that the environment can be optimally used to meet basic human 

needs to a minimum level and on a sustainable basis, if possible. 

The management of the environmental performance of organizations, bodies and companies. 

 

ENRM Structure (1)  

 

ENRM Structure (1)  

1.Recognition of Needs and Objectives / Identification of the problem  

2.Definition of Appropriate Actions 

3.Creating a Plan 

4.Implementation/ Evaluation of the Outcome 

5.Development of Continuous Management 

6.Management Evaluation and Adaptation 

7. Future Environmental Management 

 

ENRM Structure (2)  

 



ENRM Structure (2) 

In detail: 

1.Recognition of Needs and Objectives / Identification of the problem: The environmental needs and the respective objectives - in 

the context of the problem in each case - the necessary information is recognized and collected. 

2.Definition of Appropriate Actions: Based on the respective problem and the available information, the most appropriate actions 

are determined per case. 

3.Creating a Plan: The set of actions as well as the accompanying processes  (eg economical analysis, cost– benefit analysis, 

uncertainty analysis etc.) contribute to the  development of the management plan. 

4.Implementation / Evaluation of the Outcome : Implementation of the defined actions, monitoring their evolution and initial 

assessment of the outcomes. 

5.Development of Continuous Management: Completion of the management plan for addressing secondary problems that may be 

related to the management of the respective problem and definition of the bases for future management.  

6.Management  Evaluation and Adaptation: Based on both the initial and the final assessment of the outcomes of the management 

plan, the plan adapts and focuses on the solution of issues that may have not been addressed in the initial implementation.  

7. Future Environmental Management: This stage is supported by information from the previous stages and focuses on the 

recognition of problems that may need to faced in the near future. 

 

One or more of the reasons below may lead to the adoption of ENRM: 

• Realistic reasons – fear or common sense  



• Desire to reduce cost 

• Compliance – of individuals, local government, companies, states and so on.  

• Change of ethics 

• Macroeconomics – the promotion of environmental management can lead to economic growth. 

Adoption of ENRM (1)  

 

Adoption of ENRM (1)  

In general, before the 1980s, environmental and natural resource managers used to come from a limited range of specialties with 

little representation from the sociological and environmental fields. Their approaches were often authoritarian and did not involve 

public participation. Finally, over the last forty years, interest in natural resource management has declined in favor of 

environmental management, but recently both concepts have emerged and developed more participatory and socially aware 

approaches. 

  

One or more of the following reasons may lead to the adoption of ENRM: 

• Realistic reasons - fear or common sense makes people or managers to try to avoid a problem. 

• A desire to reduce cost - it is better to avoid or deal with problems (possibility of extra profit) than with their consequences. 

• Compliance – of individuals, local governments, companies, states and so on. National or international environmental agreements 

may be required by law. 

•  Change of ethics - research, the media, individuals or groups of activists can trigger new behaviors, agreements or laws. 



• Macroeconomics - promoting environmental management can lead to economic growth. 

 

A number of developments has contributed to the adoption of environmental management: 

• The citizens of an ever-increasing number of countries acquired 

    environmental consciousness. 

• Non-Governmental Organizations, various bodies, companies and 

  governments began to pursue 

environmental management. 

• The media began to follow and 

to cover various environmental issues. 

•  Publications in North America and Europe [such as Silent Spring by Rachel Carson (Carson, 1962)] raised and 

reported environmental concerns in the 1960s. 

• International conferences, meetings, agreements and declarations raised 

some environmental issues and supported environmental management. 
 

Adoption of ENRM (2)  

 

Adoption of ENRM (2)  

After 1970, those involved in environmental issues began to move from recording problems, issuing warnings and demonstrating 

advocacy to environmental management, that is, problem solving, developing practical tools, and formulating rules. 

  



A number of developments have contributed to the adoption of environmental management. More specifically: 

• The citizens of an ever-increasing number of countries acquired environmental consciousness and expressed their reluctance to 

entrust environmental protection to governments and companies. This has resulted from the ever-increasing number of 

environmental accidents, the irrational use of resources and concerns about ecological threats. 

• Non-Governmental Organizations, various bodies, companies and governments began to pursue environmental management. 

• The media began to follow and to cover various environmental issues. 

• Publications in North America and Europe [such as Silent Spring by Rachel Carson (Carson, 1962)] raised and reported 

environmental concerns in the 1960s. 

• International conferences, meetings, agreements and declarations raised some environmental issues and supported 

environmental management. 

 

• The foundation of the United Nations Environment Program 

 (UNEP) in 1973, and other environmental actors. 

• The US National Environmental Policy Act (NEPA - voted in 

 1970) and the creation of the United States Environmental Protection Agency (EPA) in 1970. 

• The development of ecology and green policies since the1970s. 

• At the end of the 1970s, aid and funding providers began to demand environmental evaluation and 

management before providing support. 

• The Brundtland Report in 1987 increased the awareness of the need for environmental protection. 
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Adoption of ENRM (3)  

• The foundation of the United Nations Environment Program (UNEP) in 1973, and other environmental actors. 

• The US National Environmental Policy Act (NEPA - voted in1970) and the creation of the United States Environmental Protection 

Agency (EPA) in 1970. 

• The development of ecology and green policies since the1970s. 

• At the end of the 1970s, aid and funding providers began to demand environmental evaluation and management before providing 

support. 

• The Brundtland Report - World Commission on Environment and Development, 1987 - increased the awareness of the need for 

environmental protection. 

 

The basic principles of ENRM are prudence and diligence. 

These are achieved through: 
 

1 

 

3 



 

Policy making and planning 

2 

 

4 

 

Establishing standards and rules, monitoring and controlling 

 

Coordination (adopting an interdisciplinary and holistic approach) 

 

The functionality of applications 

ENRM Principles 

 

ENRM Principles 

  

 

“Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 



ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems." In a few words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that they compose. 
 

Public participation in decision-making within ENRM is considered necessary for the following reasons: 

• The public may be able to provide advice which 

   otherwise would be omitted. 

• Fears and conflicts in management can be reduced when 

  the public is informed. 

• If people identify with the management, they might as well 

  support it. 

•  It reduces the risk of communication gap between the 

    experts and the “locals” or end users. 

 

Participation in ENRM (1) 

 

Participation in ENRM (1) 



Public participation in decision-making within ENRM is considered necessary for the following reasons: 

• The public may be able to provide advice which 

    otherwise it would be omitted. 

• Fears and conflicts in management can be reduced when the public is informed. 

• If people identify with the management, they might as well support it. 

• It reduces the risk of communication gap between the experts and the “locals” or end users. 

  

It should be noted here that the audience usually consists of more than one stakeholder group who may have different, perhaps 

conflicting, views and goals. Strong groups tend to dominate the weaker people who are usually marginalized. Thus, managers 

must be able to ensure that no team is excluded from the process. 

 

Indicatively, the following groups can participate in ENRM: 

• Local, regional, national and international governmental organizations. 

• Research institutes. 

• Agencies in charge of implementing the regulations. 

• Businesses of all sizes and multinational companies. 

• International financial institutions. 

• Environmental non-governmental organizations. 

• Representatives of environmental users.  
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Participation in ENRM (2)   

Based on this variety, the following groups of participants in environmental management can be mentioned:  

1. Local, regional, national and international governmental organizations, including global actors such as the United Nations 

Environment Program. 

2. Research institutes, such as universities, academies, and national laboratories. 

3. Agencies in charge of implementing the regulations, such as the United States Environmental Protection Agency. 

4.Businesses of all sizes and multinational companies. 

5.International financial institutions, such as the World Bank and the International Monetary Fund. 

6. Environmental non-governmental organizations, such as the World Wildlife Fund (WWF). 

7.Representatives of environmental users, including tribes, fishermen and hunters.  

  

The main link between these different groups is the need for accountability regarding the use of nature's wealth. However, even 

though there is a strong cooperation, relationships are often at odds because of the different goals that each group seeks to 

achieve. 

  

So far, mainly in developed countries, the relevant legislation has been developed since 1970 in order to ensure the transparency 



of planning and development. However, there are some countries that prefer not to give such a degree of control to the public. In 

other countries, the public prefers to leave the responsibility of environmental management to the state, while in others the 

authorities believe that the public is not ready or able to participate in this process. 

 

• ENRM includes the application of a set of objective and subjective 

approaches - It is a combination of 

 policy, planning and management. 

• There is no single and widely accepted framework to 

  shape its application - there are guides for policies, procedures, standards, etc. 

ENRM can adopt three distinct positions: 

• Preventive Management - exclusion of adverse environmental effects. 

• Reactive Management - reducing or controlling the effects. 

• Compensatory Management - mitigation of the effects through 

  compensatory measures. 

 

ENRM Approaches (1)   

 

ENRM Approaches (1)   

ENRM includes the application of a set of objective and subjective approaches. It is a combination of policy, planning and 



management, but there is no single and widely accepted framework to shape its implementation. However, there are guides 

regarding policy, procedures, standards and systems [e.g. the widely adopted ISO 14001]. 

  

Each situation faced by environmental managers is to some extent unique, and the approach adopted reflects the perceptions and 

the background of those involved, the particular situation, the time, the available funds and many other factors. 

  

ENRM can adopt three distinct positions: 

1.Preventive Management – which aims to the exclusion of adverse environmental effects. 

2.Reactive Management – which aims to the reduction and the control of  the effects. 

3.Compensatory Management – which aims to the mitigation of the effects through  compensatory measures. 

 

There is a wide range of political and philosophical positions that characterize the approach adopted: 
 

ENRM Approaches (2)   

 

ENRM Approaches (2) 

Specialized Approach - reaction to a specific situation. 

 

Problem Solving Approach - Identifying Problems and Needs. 



 

Systems Approach - specially designed for systems analysis. 

 

Regional Approach - mainly ecological zones or biogeophysical units. 

 

There is a wide range of political and philosophical positions that characterize the approach adopted: 
 

ENRM Approaches (3)   

 

ENRM Approaches (3) 

Approach of experts in many specialties - environmental management in various fields. 

 

Approach of the Strategy for the environment and natural resources management. 

 

Voluntary Sector Approach - Environmental management encouraged and supported by volunteers. 

 

Commercial approach - environmental management for businesses and public bodies. 

 

Human ecology approach. 

 

Sustainable development is one of its main goals of ENRM. 

Providing an internationally accepted definition of sustainable 



development is a difficult task. 

 

According to the definition given in its text "Our Common Future": 

 

“Sustainable Development is considered the process that meets 

the needs of the present without compromising the 

ability of future generations to meet their own needs” 

 

Sustainable Development (1)   

 

Sustainable Development (1)   

ENRM is closely linked to the concept of Sustainable Development. Most managers would accept that sustainable development is 

one of the key objectives of ENRM. However, providing an internationally accepted definition of sustainable development is a 

difficult task. Thus, most users of the term accept that: 

  

“Sustainable development requires maintaining the quality of the environment, and ensuring that the benefits of using resources are 

shared equally among all existing groups, and that current activities do not limit living options nor degrade the environment of future 

generations…” 

  



According to the definition in the text "Our Common Future" created by the United Nations World Commission on Environment and 

Development in 1987, it is the process that meets the needs of the present without compromising the ability of future generations to 

meet their own needs (Soubbotina, 2004; Carr, 2009). 

  

Thus, in the context of sustainable development, the goal of ENRM is to optimally increase goods and services derived from nature, 

and to maintain this extension indefinitely, without causing environmental destruction, in order to maximize human prosperity, 

security and adaptability. This process requires high quality management of the environment and human resources / agencies, as 

well as the ability to identify and mitigate or avoid various risks and finally adapt to socio-economic and physical threats. 

The interpretation of sustainable development varies: 

•  Some see it as a search for harmony between people and their environment. 

• Some fail to accept that in a finite world there can be no unlimited demand for resources. 

•  Some feel that there may be a shift to less environmentally friendly quality improvements of human 

life. 

• Some believe that technology will allow the expansion of the boundaries of nature in a    sustainable 

way. 
 

Sustainable Development (2)   

 

Sustainable Development (2)   



As a concept, sustainable development is based on two, often contradictory, traditions: one deals with the limits that nature 

presents to humans and the other with the potential for the ever-increasing material development of man. The interpretation of 

sustainable development varies: 

• Some see it as a search for harmony between people and their environment. 

• Some fail to accept that in a finite world there can be no unlimited demand for resources. 

• Some feel that there may be a shift to less environmentally friendly quality improvements of human life. 

•  Some believe that technology will allow the expansion of the boundaries of nature in a sustainable way. 

  

Due to the complexity of the nature of sustainable development, the proposed practices are usually inapplicable or the term is often 
used in a misleading way. So ENRM must safeguard the use of the concept and try to develop workable strategies without 
excessive audits. 
 

The main trends that prevail in terms of the obligations of sustainable development are: 

• Maintaining ecological integrity and adoption long-term supervision 

• Completing environmental protection and development, 

• Satisfying, even the minimal, human needs, 

• Supervising equality between generations, between members of different groups and between 

species, 

• Applying science, technology and 

environmental knowledge for global development, 

• Accepting a relative economic development (without 



  exceeding the limits set by the environment). 
 

Trends and Obligations of Sustainable Development 

 

Trends and Obligations of Sustainable Development 

The main trends in terms of sustainable development obligations are: 

• Maintaining ecological integrity and adoption long-term supervision, 

• Completing environmental protection and development, 

• Satisfying, even the minimal, human needs, 

• Supervising equality between generations, between members of different groups and between species, 

• Applying science, technology and environmental knowledge for global development, 

• Accepting a relative economic development (without exceeding the limits set by the environment). 

 

Two of the many definitions of the Ecosystem Approach: 

 

Definition 1 

 



Definition 2 

 

Ecosystem Approach 

 

Ecosystem Approach 

The effort of the management to satisfy the human needs through the use of natural resources while maintaining the biological wealth 

and the ecological functions required for the maintenance of the structure and the functions of the ecosystems under study. 

 

The integration of scientific knowledge on ecological relations within a complex, socio-political and valuable framework towards the 

general goal of long-term protection of the natural integrity of ecosystems. 

 

Principles of the Ecosystem Approach (1): 

 

Principles of the Ecosystem Approach (1): 

Resource management goals are a matter of social choice. 

 

Management should be decentralized to the lowest and most appropriate level on a case-by-case basis. 

 
Ecosystem managers must focus on the impact of management actions on neighboring and other ecosystems. 

 



 

Understanding and managing ecosystems in an economic context. 

 

Maintaining the structure and functioning of ecosystems and maintaining ecosystem services must be a priority of the ecosystem approach. 

 

Management must take place in the context of ecosystem functionality. 

 

7.The ecosystem approach must evolve in accordance to the appropriate spatial and temporal scale. 

8.Ecosystem management objectives should be set on a long-term basis. 

9.The management must recognize that change is inevitable. 

10.The ecosystem approach must seek balance and integration between conservation and use of biological diversity. 

11.The ecosystem approach must consider all sources of relevant information, including scientific, endogenous and 

local. 

12.The ecosystem approach must include all of the relevant sectors of society and science. 
 

Principles of the Ecosystem Approach (2): 

 

Principles of the Ecosystem Approach (2) 

7.The ecosystem approach must evolve in accordance with the appropriate spatial and temporal scale. 

8. Ecosystem management objectives should be set on a long-term basis. 

9.The management must recognize that change is inevitable. 

10.The ecosystem approach must seek balance and integration between conservation and use of biological diversity. 



11.The ecosystem approach must consider all sources of relevant information, including scientific, endogenous and local. 

12. The ecosystem approach must include all of the relevant sectors of society and science. 

 

Stage 1 

 

Stage 2 

 

Stage 3 

 

Stage 4 

 

Stage 5 

 

Ecosystem Approach Process: 

 

Ecosystem Approach Process: 

Defining the impact of the ecosystem under study on neighboring ecosystems. Defining long-term goals and flexible ways to achieve 

them. 



 

Defining the impact of the ecosystem under study on neighboring ecosystems. 

 

Recognition of the most important economic issues affecting the ecosystem and its inhabitants. 

Characterization of the structure and operation of the ecosystem under study and definition of management and monitoring actions. 

 

Defining the main stakeholder groups, defining the extent of the ecosystem and developing the relationships between them. 

 

The main advantage of this process is 

achieving a balance between the use and the conservation of biodiversity. 

 

Policies, actions and programs that apply the principles 

of the ecosystem approach may include: 

• Greater cooperation between stakeholders. 

• A more holistic approach. 

• Better application of scientific knowledge and knowledge of stakeholders for decision making. 

• Less conflicts between different sectors. 

• Restoration of the operation of ecosystems. 

 

Advantages of the Ecosystem Approach: 



 

Advantages of the Ecosystem Approach 

The main advantage of this process is to achieve a balance between the use and the conservation of biodiversity. This contributes, 

to a certain extent, to human well-being without compromising natural resources (sustainable use). This ensures, in the long run, 

that the natural environment will continue to provide its valuable services. Policies, actions and programs that apply the principles of 

the ecosystem approach may include: 

• Greater cooperation between stakeholders, integration between sectors as well as connections across geographical boundaries. 

• A more holistic approach - rather than just meeting regulatory requirements. 

• Better application of both scientific knowledge and the knowledge of stakeholders for decision making. 

• Less conflicts between sectors: mutual benefits, and solutions that meet different goals. 

• Restoration of the operation of ecosystems. 

 

 

 

Within the general framework of ENRM a large number of tools have been used. 

 

The most important tools are: 

• Environmental Impact Assessment 

• Driver – Pressure – State – Impact – Response Framework  



• Analysis of Strengths - Weaknesses - Opportunities - Threats 

 

Management tools: 

 

Management tools 

Within the general framework of ENRM a large number of tools have been used. The preference and use of these tools always 

depends on the desired result, the available resources, the available data, the knowledge and experience of the researcher, the 

nature of each problem and finally, the general field to which this problem belongs. 

The most important tools are: 

- Environmental Impact Assessment 

- Driver – Pressure – State – Impact – Response Framework 

- Analysis of Strengths - Weaknesses - Opportunities - Threats 

 

• The purpose of the tool is to help support relevant decisions. 

• Briefly, the EIA can be defined as a process which: 

“Defines and Manages (recognizes, describes, measures, predicts, 

communicates) potential [or actual] effects [direct or indirect, individual or accumulated] of the proposed [or existing] 

human actions (programs, plans, legislation and other activities) and their alternatives to the environment 

[physical, chemical, ecological, social, economic, cultural, etc.]”. 



• The United Nations Economic Commission for Europe, 

  defines the EIA as “the impact assessment of a planned 

   activity on the environment”. 
 

Environmental Impact Assessment (1): 

 

Environmental Impact Assessment (1) 

The adoption of the Environmental Impact Assessment (EIA) began in 1969 with the National Environmental Policy Act of the 

United States of America (NEPA) and quickly spread to other countries such as Canada, Australia, West Germany and France. 

  

This method was developed with the aim of studying the environmental aspects of the design of various projects and its purpose is 

to help support relevant decisions. Briefly, the EIA can be defined as a process which: 

  

“Identifies and Manages (recognizes, describes, measures, predicts, communicates) the potential [or actual] effects [direct or 

indirect, individual or accumulated] of proposed [or existing] human actions (programs, plans, legislation and other activities) and of 

their alternatives to the environment  [physical, chemical, ecological, social, economic, cultural, etc.] ”. 

  

The United Nations Economic Commission for Europe defines the EIA as "the assessment of the impact of a planned activity on 

the environment". 



  

The EIA, regardless of the above definitions, is commonly used as a kind of study of the effects caused by the various policies and 

legislation on the environment and humans rather than as a means of assessing the impact of a project on the environment. 

 

The process followed each time in the EIA, can take several forms. However, its most important stages 

are: 

 

Environmental Impact Assessment (2): 

 

Emergence 

 

Environmental Impact Assessment (2): 

: 

 

Advantages: 

• It presents the environmental aspects of the proposed project to decision makers. 

• The public participates in the process. 

• It is well known and widely used around the world. 

 



Disadvantages: 

• The costs for its implementation are high. 

• The usual lack of monitoring the results. 

• Those who apply EIA are usually based on incomplete data from local authorities. 
 

Disadvantages / Advantages Environmental Impact Assessment  

 

Disadvantages / Advantages  

The advantages of this tool are following: 

• It presents the environmental aspects of the proposed project to decision makers.  

• The public participates in the process.  

• It is well known and widely used around the world. 

  

On the other hand, its disadvantages are: 

• The costs for its implementation are high. 

•  The usual lack of monitoring the results despite the fact that it is included on the process.  

• Those who apply EIA are usually based on incomplete data from local authorities. 

  

It is appropriate to mention that the EIA is considered a very useful tool as, if the process is carried out correctly, it can provide very 



useful and important information regarding the environment of each area as well as the views and special needs of the local 

community. 

 

 

 

• The framework acronym - DPSIR, comes from the initials 

  of the English words Driving Forces, Pressures, State, Impacts, 

  Responses. 

• The idea came initially from social studies and later expanded internationally to organize indicator 

systems in the context of the environment and later sustainable development. 

• The final form of the framework was developed at the end of the 90s 

• This framework organizes the information about the environment. 
 

Driver – Pressure – State – Impact – Response Framework (1): 

 

Framework 1 

Driver – Pressure – State – Impact – Response Framework  

 

Driver – Pressure – State – Impact – Response Framework (2): 



 

Emergence 

 

Framework 2 

The tool consists of the following elements creating a chain in the context of the cause-and-effect relationship:  

• Driving Forces: Driving forces are human needs, along with various other natural factors. 

• Pressures: Human activities that put pressure on the environment. 

• State: The various pressures result in the influence of the existing state of the environment. 

• Impact: The changes in the state of the environment in turn, cause some effects on the functioning of the 

systems under study 

• Responses: Responses are the efforts made by policy and decision makers. 
 

Driver – Pressure – State – Impact – Response Framework (3): 

 

Framework 3 

The tool consists of the following elements creating a chain within the cause-and-effect relationship:  

  

• Driving Forces: 



Driving forces are human needs along with various other natural factors. Examples of primary driving forces at the individual level 

are the needs for food and housing while secondary driving forces are the needs for transportation - movement, entertainment, etc. 

  

• Pressures: 

Driving forces lead to human activities that are necessary in order to meet the various needs. These activities put pressure on the 

environment and can be divided into three categories: 

1.Intensive use of natural resources. 

2.Land use changes, and 

3.Emissions (chemical, waste, radioactivity, noise) into the air, the soil and the water..  

Some of these pressures may be the following: 

• Use of resources. 

• Land use change. 

•  Waste generation. 

• Noise generation. 

• Emissions of various pollutants (direct and indirect) into the air, the soil and the water. 

  

• State: 

The various pressures result in the influence of the current state of the environment such as the quality of various environmental 

components (soil, water, air, etc.). The state of the environment is the combination of chemical, physical and biological factors. 



Some of the environmental factors that are affected are: 

• The quality of the air. 

• The quality of the water (lakes, rivers, groundwater, seas etc.). 

• The quality of the soil (natural areas, agricultural areas). 

• The ecosystems (biodiversity, vegetation, soil organisms, etc.). 

• The human population (health). 

  

• Impacts: 

Changes in the state of the environment in turn, cause some effects on the operation of the systems under study. These effects can 

be far-reaching as the ability of systems to support life (biodiversity reduction) can be affected, resulting in economic and social 

problems. 

  

• Responses: 

Responses are the efforts made by policy and decision makers to: 

• Correct the problems created by the various pressures 

• Prevent and reduce the intensity of pressures 

• Reduce the intensity of the effects 

• Limit the power of the driving forces 

 



 

 

• The use of the framework is so widespread that most environmental indicators, have been designed 

on this basis. 

• The DPSIR framework does not have a dynamic character. 

• This weakness deprives it of the ability to give feedback on the data and re-evaluate the results 

produced at each stage of the method. 

• This approach can not follow the 

   complexity of the nature of the various problems. 
 

Driver – Pressure – State – Impact – Response Framework (4): 

 

Framework 4 

It is worth noting that the use of the framework is so widespread that most environmental indicators are designed on this basis. 

It should also be noted that the DPSIR framework is not dynamic. This, while not limiting its ability to describe as well as possible 

the various factors under consideration, deprives it of the ability to provide feedback on the data and re-evaluate the results 

produced at each stage of the method. This can create problems for decision makers, as this approach cannot follow the 

complexity of the nature of various problems. Thus, the gradual replacement or improvement is considered appropriate. 

 



 

 

• It is more commonly known with the international term SWOT Analysis. 

• Derived from the initials of the words Strengths, Weaknesses, Opportunities and Threats. 

•  It is a general technique of designing and organizing a coherent decision-making framework. 

• The conception and application of this analysis started by the business world 50 years ago. 

The purpose of the analysis is to effectively reinforce the data of the internal dynamism of the system, 

and the opportunities that the external environment has to offer, with a simultaneous attempt to 

eliminate or reduce internal weaknesses and to address 

threats from the external environment. 

 

Analysis of Strengths - Weaknesses - Opportunities - Threats 

(1): 

 

Analysis 1 

The Analysis of Strengths - Weaknesses - Opportunities - Threats, is better known by the international term SWOT Analysis which, 

comes from the initials of the words Strengths, Weaknesses, Opportunities and Threats. SWOT analysis is a general technique of 

designing and organizing a coherent decision-making framework, which may concern an institution, a company, a geographical 

area, etc. In general, this approach captures - photographs - the current state of the system under study.  



  

The conception and application of this analysis began about 50 years ago in the business world, and to date, has been used in a 

large number of cases, especially in the field of strategic business planning. 

  

The purpose of the analysis is to effectively enhance the elements of the system's internal dynamism, and the opportunities offered 

by the external environment, while attempting to eliminate or reduce internal weaknesses and address threats from the external 

environment. 

 

SWOT analysis consists of four basic elements: 

 

•  Strengths - Advantages: It refers to the comparative advantages that a system has and which help in 

achieving the goals set. 

• Weaknesses: It refers to the limitations, defects or imperfections of the system that hinder the 

achievement of the objectives. 

• Opportunities: They are the favorable situations in the external environment of the system. 

• Threats: They refer to the external environment of the system and constitute the various adverse 

situations that may lead to risks in the implementation of any action. 
 

Analysis of Strengths - Weaknesses - Opportunities - Threats 



(2): 

 

Analysis 2 

SWOT analysis consists of four key elements as part of a broader strategic plan: 

• Strengths - Advantages: They are part of the internal environment a system and refer to the comparative advantages that a 

system has and which help in achieving the goals set. 

• Weaknesses: They refer to the limitations, defects or imperfections of the system that hinder the achievement of the objectives. 

• Opportunities: They are the favorable situations in the external environment of the system. 

• Threats: They refer to the external environment of the system and constitute the various adverse situations that may lead to risks 

in the implementation of any action. 

SWOT analysis aims at: 

• Reducing uncertainty regarding the implementation of a specific development policy action or 

program. 

• Identifying the dominant and critical determinant factors (internal and external) that affect the 

success of the development policy, action or program. 

• Supporting an integrated strategy 

 linking development action to both endogenous potential of the area to which it applies, as well as 

to the 

   external environment. 



 

Analysis of Strengths - Weaknesses - Opportunities - Threats 

(3): 

 

Analysis 3 

According to the European Commission, SWOT analysis aims at: 

• Reducing uncertainty regarding the implementation of a specific development policy action or program in a geographical unit - 

region - with particular characteristics. 

• Identifying the dominant and critical determinant factors (internal and external) that influence the success of a development policy, 

action or program. 

• Supporting an integrated strategy linking development action to the endogenous potential of the area in which it is applied, as well 

as to the external environment. 

 

• SWOT analysis should be used and 

 applied in cases where it may be beneficial. 

 

• Under no circumstances should it be perceived as a method 

without any problems and weaknesses. 



 

• In many cases, the technique is limited in creating 

  extensive lists of factors, without  documenting the 

   their severity or assess their criticality. 

 

Analysis of Strengths - Weaknesses - Opportunities - Threats 

(2): 

 

Analysis 4 

SWOT analysis should be used and applied in cases where it can be useful and especially in cases of design, evaluation or 

problem solving where the distinction between external and internal environment is essential. 

However, SWOT analysis should in no way be perceived as a method without any problems and weaknesses. In many cases, the 

technique is limited in creating extensive lists of factors, without documenting their severity or assessing their criticality. In this way 

the analytical element is limited, while the technique is transformed into a purely descriptive one. This fact results to the weakness 

of its creative use in the next stages of decision-making or in taking specific actions and measures. 

 



Summary 

Summary 

Natural environment is the set of factors that affect and determine life on the planet. The natural environment is composed of 
biosystems which are powered by solar energy and consists of four (4) main sphere: the biosphere, the atmosphere, the 
hydrosphere and the lithosphere. These spheres include all the natural resources that humans use directly or indirectly for the 
purpose of survival (primarily) and evolution. This exact element (the use of natural resources by humans) defines the concept of 
natural resources. The use of natural resources and the environment in general, as well as their parallel protection, is achieved 
through the principles of management of specific objects. Environment and Natural Resources Management, in addition to a 
significant set of concepts, implementation frameworks and principles, includes a significant number of tools with proven value and 
reliability. 
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