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Christine Jakobsson
Director of the Baltic University 
Programme

Latvia has seriously taken on the task of 
educating the Latvian population on environmental 
education and sustainable development. Latvia has 
been in the forefront of this area as already in 2006 
a law was passed by the Saeima (Parliament) of the 
Republic of Latvia which makes such education 
obligatory for all university students. This book is 
an important tool to implement this law in Latvia 
and to broaden the interest and knowledge base of 
students at Latvian universities on environmental 
education and sustainable development. It can also 
be of interest for many others.

Sustainable development of the Baltic Sea Region 
has been the main focus of the Baltic University 
Programme (BUP) for many years. The paradigm 
shi  to sustainable development is a precondition 
for a good future for the Baltic Sea Region and 
the people we know and care about. Education 
for Sustainable Development (ESD) is an important 
tool and the way to implement this paradigm 
shi . The current rigid horizontal academic 
structure of universities is a diffi  culty regarding 
the implementation of sustainable development 
and must be adapted to permit interdisciplinary 
cooperation and collaboration among the diff erent 
faculties at universities.

The Baltic Sea Region (BSR) is well situated to 
take on this challenge as we have a long history 
of cooperation and we also have numerous 
organizations that are active in areas of importance 
for sustainable development. Baltic 21 – An Agenda 
21 for the Baltic Sea Region was adopted in 1998 and 
is still functioning within the Council of the Baltic 
Sea States. This is also a region with a high level of 
education and stable political conditions compared 
to many other places in the world. Moreover, this 
region is rich in resources, and relatively sparsely 
populated. It should be possible to be self-suffi  cient 
in terms of energy supply in the long run. In 2009 
the EU adopted their Strategy for the Baltic Sea 
Region. This is the fi rst macro-regional strategy 
and will be followed by others, such as the Danube 
and Mediterranean regions. 

Ecosystem services are crucial for the earth. To a 
large extent, we take them for granted but our lives 
depend on them. Some of them are provisioning 
services, such as energy, food, the air we breathe 
and the water we drink, some are regulating 

services, such as climate, nutrient fl ows and the 
self-cleaning and regulation of water, pollination 
of plants, and some are cultural services, such as 
enjoying nature and the environment. Biodiversity 
is one of the most threatened resources and ever 
more species end up on the Red List for extinction 
every year. The unintentional introduction of 
invasive species with, e.g., ballast water or animals 
and plants is a threat, just as uncareful use of land 
for agriculture, forestry or urban infrastructure. 
Everyone reading this book needs to contribute 
to the good management of ecosystem services to 
stop their degradation.

The use of resources is another area of great 
importance, where we can also improve the 
situation and use all resources as eff ectively as 
possible and, wherever possible, replace non-
renewable resources with renewable resources. 
The goal should be to minimise all waste and 
redefi ne what was formerly considered to be waste 
to be a resource for another product. Here it is also 
suitable to promote the rule of the 3 Rs: Reduce; 
Reuse; Recycle. We all need to contribute to create 
a resource-effi  cient society!

One resource of pressing importance is energy. 
A large portion of the energy used in the BSR is 
based on fossils, which emit CO2 during burning, 
which contributes to climate change. A switch to 
renewable energy is already taking place but must 
be speeded up. It is just as important to create more 
eff ective engines for transport as well as buildings 
that do not need energy for heating and cooling. 
Saving energy can mean a lot. Decoupling, economic 
development independent of the use of fossil 
carbon, is possible; it has been shown in some BSR 
countries such as Sweden.

Our environment has been aff ected by pollution 
for many decades. There are some success stories, 
such as the reduction in the depletion of the ozone 
layer and deposition of acid rain, pesticides such 
as DDT and some heavy metal compounds such 
as mercury compunds. On the whole, we must 
stop pollution at the source to reach sustainable 
development and not only tidy up a erwards. This 
is one of the distinctions between environmental 
protection and sustainable development. In 
sustainable development, we plan and take 
action to prevent problems that will aff ect future 
generations. In environmental protection, we solve 
problems a erwards! We need more proaction!

Recently a study of limits for several crucial 
processes on the Earth, Planetary Boundaries, 
was published. The limits were defi ned for nine 
processes and have already been exceeded for 
three: greenhouse gases in the atmosphere, the 
speed with which biodiversity decreases, and the 
amount of nitrogen and phosphorus fl owing in 
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the biosphere. This work helps us understand the 
limits of the Earth and where to concentrate our 
eff orts.

For the business and industrial world, the 
concepts of environmental management systems 
and corporate social responsibility, as well as cleaner 
production are important as tools to improve the 
situation. We must also remember that the choice of 
the product to buy lies with us consumers, but we 
must have relevant information available to help 
us make the right choice. This brings us to lifestyles 
and the eff ects our choices in life have on the earth. 
Technological development, legislation, taxes and 
subsidies, procurement, improved infrastructure, 
e.g. for communication and travel, will all be of 
importance to speed up the shi  to sustainable 
development. 

The Baltic Sea Region is only one part of the 
globe and it has been aff ected by the global poverty 
crisis. Some countries have been hit harder than 
others. The population of the world is prognosed 
to increase considerably in the future; at the same 
time, climate change will seriously aff ect large 
areas, especially in the south. This will lead to even 
greater requirements of effi  ciency when producing 
food and fodder and for the use of all resources. 

In the near future, we will see a situation when 
clean water and food will be scarcely available and 
pose an increasing problem. The value of arable 
land will also increase, as it is necessary for the 
production of food and energy.

In my work in the Baltic University Programme, 
I have noted how important student activities and 
initiatives are. We have been organising annual 
student conferences for over than 10 years. As of 
2008, we organise two per year. Each summer, 
we also take groups of students to sail on a tall 
ship, teaching them more about sustainable 
development at the same time. Team-building 
and personality devekopment while ge� ing to 
know people with similar values creates life-long 
friendships and also serves as a powerful tool to 
implement change. 

Finally, we are all important and all have a 
place and task in the exciting and necessary shi  
to sustainable development. During my years 
of working with sustainable development in 
the BSR, I have noticed that commi� ed people 
working together across the national and academic 
boundaries have a tremendous potential. Our 
initiative and belief can change the world – just 
remember that it all depends on us!
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the higher up-front costs, and the higher fossil fuel 
costs are, the shorter the pay-back time will be. 

It is also a fact that, as many fossil fuels are 
imported from the third countries, the money 
generally leaves the EU. By contrast, as we are 
world-class producers of many renewable energy 
technologies, the money we pay for them remains 
within the European economy. European jobs 
are created. A recent study1 for the European 
Commission estimated that reaching Europe’s 
renewable energy targets in 2020 will create a 
signifi cant boost to the economy and the number 
of jobs in the EU. Improving current policies so 
that the target of the 20% share of renewable 
energy in the total energy consumption in 2020 
can be achieved will provide a net eff ect of up to 
410,000 additional jobs and 0.24% additional gross 
domestic product. European jobs give families 
money to spend, and much of this spending further 
stimulates our economy. Thus, from an economic 
as well as energy security perspective, these useful 
steps have tangible benefi ts distinct from the 
climate benefi ts. 

There is also the industrial perspective to bear 
in mind. To prosper, we must produce what people 
want. In a world of increasing energy demands, 
and increasing scarcity of that energy, not to 
mention a world more conscious of climate change, 
many will want to deploy renewable and energy-
effi  cient technologies. The higher energy prices go, 
the greatest the competitive advantage for those 
whose energy costs are lower. Europe has a leading 
edge in the renewable energy fi eld: EU companies 
are known worldwide for their innovation and 
technical excellence. Many small companies are 
also developing innovative technologies that can 
save consumers energy and money. There has to 

be a brighter future in manufacturing products 
adapted to the needs of tomorrow rather than the 
needs of yesterday. This is not just about a ‘green’ 
economy, but about investing in a thriving rather 
than a declining economy. 

What value can we put on shielding ourselves 
from fl uctuating energy prices? What price can 
we give to having an industrial base that is well-
adapted to thrive in a world increasingly, if 
gradually, focussed on energy security and climate 
change? These benefi ts are not adequately covered 
by the economic modelling, but they do constitute 
real benefi ts with real value. 

The British economist Lord Stern, who undertook 
the most comprehensive study of the economics of 
climate change that I am aware of, concluded very 
clearly that the costs of inaction were substantially 
greater than the costs of action. It is as true today as 
it was when he published his fi ndings back in 2006. 
The costs of inaction could rise as high as between 
5% and 20% of lost GDP each year. By comparison, 
the European Commission estimates that the cost of 
the climate-energy package in 2020 would be 0.32% 
of the GDP. Even stepping up the level of ambition 
to a 30% greenhouse gas reduction in 2020 would 
cost an estimated 0.5% of the GDP.

This is a small price to pay for the energy 
security benefi ts, insulation from the volatility 
of oil prices as the global demand increases, and 
the industrial transformation that the low-carbon 
economy off ers. 

The end result is that now is a good time to be 
addressing climate change. Not ‘just’ because of 
the climate challenge – although this is reason 
enough – but also because it is sound economics, 
seen from the perspective of this generation – as 
well as of future generations.

1 EmployRES: The Impact of Renewable Energy Policy on Economic Growth and Employment in the European Union (April 2009).
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Janez Potočnik 
European Commissioner for the 
Environment

What is best for the environment? And how can 
the best choices for the environment contribute 
to sustainable development? These are dilemmas 
many of us face every day in our lifestyle choices, 
but also the one that Europe faces as a developed 
economy. Assuming that we actually care about 
the environmental impact of our behaviour, how 
can we reduce it and how can we measure it? 

We have spent 40 years developing the 
environmental laws that have given Europeans 
cleaner water and air, while providing a more 
level playing fi eld for businesses. And, of course, 
we have new technologies at our fi ngertips. 
However, we still need to change our behaviour, as 
consumers and as producers. The eff ects of global 
population growth, our aging societies and many 
other challenges are having a major impact on our 
planet. 

Effi  cient use of resources is the best way to help 
make the changes we need: managing our resources 
to reduce the environmental impact of their use; 
and living, producing and consuming within the 
physical and biological limits of this planet. This is 
true sustainable thinking. We have to think about all 
our material and natural resources, not only energy.

Effi  cient use of resources will underpin our 
future economic strategy and is a fl agship item of 
our ten year Europe 2020 Strategy. We want to use 
it to generate growth that will be sustainable in the 
future and will put less pressure on energy and 
resources. 

I want to decouple economic growth from the 
use of resources, and support the shi  towards a 
low-carbon economy, increase the use of renewable 
energy sources, modernise our transport sector 
and promote energy effi  ciency. There is no 
contradiction between competitiveness and 
effi  cient use of resources: we have already seen that 
the most competitive countries are mainly the ones 
that are the most resource effi  cient.

Commitment is certainly a prerequisite. 
Otherwise effi  cient use of resources is doomed to 
become just another pointless rallying call with no 
substance. And this commitment must be backed 
up with a proper understanding of what it is and 
what we all must do to make it happen. 

Effi  cient use of resources will need to be 
implemented as a multi-level government 

strategy, because it is a truly cross-cu� ing aff air 
which touches many policy areas, many countries 
and regions. We will surely need the private 
sector. They are, a er all, the people using those 
resources and they understand more than most 
what ‘less in – more out’ really means. Then there 
is the European consumer. 

This will be a real challenge. Although effi  cient 
use of resources is not a new idea, the key to 
making it work will be in fi nding the practical 
tools to implement it in the context we live in today. 
We will have our work cut out integrating resource 
effi  ciency more generally across all relevant 
policies; especially when resources are becoming 
more valuable, even resources like waste.

Our work is not based on the need for fl ashy 
policies. There are growing moral and economic 
arguments for using resources be� er. The recent 
report on the Economics of Ecosystems and 
Biodiversity has shown that the loss of ecosystem 
services is costing us around EUR 50 billion 
annually. We have to refl ect the real value of 
resources in our pricing. This means giving the 
right incentives, not only through the use of 
innovation. Fiscal policies will have to be adjusted 
to look beyond raising revenue to a new type of 
development; unnecessary subsidies, which lock 
in ineffi  cient technologies and business structures, 
will have to be phased out. 

Such readjustments in relative prices would 
drive greater innovation. Regarding demand, 
the most direct infl uence we have is through 
green public procurement. Public procurement 
accounts for 17% of GDP, and real savings can be 
made through be� er and greener public choices. 
It will need new ideas, such as the new Handbook 
on Life Cycle Assessment, which will help 
businesses, public authorities and policy makers 
be� er evaluate the environmental impacts of their 
activities. 

If nothing changes consumer habits like prices, 
then nothing induces innovation like changing 
market conditions. Eco-innovation is about new 
business models. It is also about looking at the 
whole business of business and thinking diff erently. 
For example, as waste has become more valuable, 
we have seen new technologies applied to treating 
it, as well as innovative markets developing to buy 
and sell it. 

Some changes are simpler. Charging for plastic 
bags at supermarkets has encouraged people to 
reuse bags; pu� ing smart energy meters in houses; 
these are simple and eff ective ways to help people 
make the right choices, sometimes without them 
even realising!

This is where we can make a diff erence: in 
changing behaviour through enterprise, markets and 

WHAT IS BEST FOR THE ENVIRONMENT?
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prices, rather than through environmental legislation 
and sanctions, even if we need both approaches.

One of the most pressing objectives will be 
to develop good indicators for effi  cient use of 
resources. Policy makers at all levels will need the 
right indicators and targets if the right changes are 
to be induced. This means looking beyond GDP 

and fi nding pragmatic indicators that will motivate 
policy changes.

Today’s policy makers must use their legislative 
power to engage and guide the wider society, as it 
is only by changing our collective behaviour that 
we can leverage our environmental work to achieve 
sustainable growth. 
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Andris Piebalgs 
European Commissioner for 
Development

We live in a world of unprecedented changes. 
Since the beginning of the industrial revolution, 
the activities of mankind have led to increasingly 
visible alterations in landscape and biosphere. 
Over the last 50 years, the world’s population has 
almost tripled, reaching close to seven billion 
people. Humans have changed eco-systems 
extensively to meet the growing demand for 
food, fresh water, timber, fi bre, medicine and 
fuel. Further population growth of two billion is 
predicted by 2030, combined with the goal to pull 
everyone out of extreme poverty, which will lead to 
an unprecedented pressure on ecosystems unless 
eff ective counteractive measures are taken. 

Forests are cut; soil is converted for the purpose of 
agriculture, urbanisation and infrastructure, all to 
accommodate an increasing global population and 
accelerating economic development. Every day we 
get alarming messages about climate change and 
biodiversity loss. The oceans are overfi shed and 
several fi sh species are rapidly becoming extinct. 
A number of high-profi le reports convincingly 
document these environmental challenges1. The 
economic and fi nancial crisis makes the situation 
worse, in particular for the poorest countries and 
populations. 

Environmental problems do not respect political 
frontiers, and globalisation is increasing the need 
to treat environmental issues internationally.

With these alarming trends, we should not be 
complacent. Mankind has constantly developed 
new technologies and skills to increase the 
eff ectiveness of using natural resources, which 
remains fundamental for economic development. 

There have been substantial net gains in life 
expectancy and human well-being in general. The 
question is how to reverse the overexploitation of 
natural resources, and its devastating eff ects on 
our livelihoods, towards making good use of the 
resources for a living? 

It is essential to ensure that natural resources 
are used responsibly so that production and 
consumption pa� erns do not exceed the Earth’s 
capacity to supply resources or absorb the waste 

and emissions generated by such growth. This is 
a fundamental challenge for the world community, 
and especially for the emerging economies and 
developing countries.

Sustainable development may provide an answer 
to this fundamental question. 

Sustainable development was defi ned by the 
Brundtland Report in 1987 as ‘development that 
meets the needs of the present generations without 
compromising the ability of future generations 
to meet their own needs’. It is development based 
on consumption and production pa� erns that 
do not degrade natural resources, protect the 
environment, promote equitable sharing of well-
being to all and alleviate poverty.

In the international arena, a lot of work has 
already been done to further clarify these concepts 
and to get an international understanding and 
agreement on how they should be addressed. 
Over the last 50 years, a range of conventions and 
multilateral environmental agreements (MEAs) 
have been adopted covering almost all important 
environmental challenges such as climate change, 
biodiversity, chemicals management. 

It is a platform to achieve global solutions to the 
environmental challenges. The most important 
conventions are the so-called Rio de Janeiro 
Conventions on Climate Change, Biodiversity and 
Desertifi cation, originated in the United Nations 
Conference on Environment and Development in 
Rio de Janeiro in 1992.

Sustainable development has been a fundamental 
objective of the European Union since 1997. It was 
enshrined as Article 2 of the Lisbon Treaty as a 
long term goal, and is intended to underpin all 
EU policies and actions as an overarching principle. 

The Sustainable Development Strategy of the 
European Union (EU SDS), as revised in 2006, is a 
framework for a long-term vision of sustainability 
in which economic growth, social cohesion and 
environmental protection go hand in hand and are 
mutually supportive of one another. The EU has also 
taken the lead in reaching international agreements 
on environmental commitments, and has been very 
conscious of the need to help developing countries 
fulfi l their resulting obligations. Many of these 
commitments are embodied in the Johannesburg 
Plan of Implementation from the World Summit on 
Sustainable Development that took place in 2002.

Developing countries are generally more 
vulnerable and less able to cope with economic 
and environmental shocks. Moreover, they are 
least responsible for the change in climate that is 

FUTURE DEVELOPMENT

1 See, for instance, the Millennium Ecosystems Assessment (h� p://www.millenniumassessment.org/en/index.aspx), the Stern Review on 
Climate Change (h� p://www.occ.gov.uk/activities/stern.htm), and Report on the Economics of Ecosystems and Biodiversity (h� p://
www.teebweb.org).
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aff ecting the world. Indeed, environment most 
directly aff ects people living in poverty, who 
depend on ecosystem services for their livelihoods. 
Hence the importance of sustainable management 
of resources such as water, energy, soils, forests, 
wetlands, wildlife and fi sh stocks. Air and water 
pollution strongly aff ect the lives of the poor, in 
particular the urban populations.

The unique circumstances facing developing 
countries are recognised in the MEAs through 
the concept of common yet diff erentiated 
responsibility. This concept evolved from the 
notion of the ‘common heritage of mankind’ and is 
a manifestation of general principles of equity in 
international law2. The Rio de Janeiro Declaration3 
states: ‘In view of the diff erent contributions to 
global environmental degradation, States have 
common but diff erentiated responsibilities. 
The developed countries acknowledge the 
responsibility that they bear in the international 
pursuit of sustainable development in view of 
the pressures their societies place on the global 
environment and of the technologies and fi nancial 
resources they command.’

Development cooperation can and should be used 
to foster sustainable development by enhancing 
livelihoods through ensuring continued access to 
natural resources, including sustainable energy, 
and by preventing environmental degradation. 
Health can be improved by improving the air and 
water quality, safely managing chemicals and 
wastes, and combating pollution. 

The adverse eff ects of climate change will 
increase the vulnerability of the poor and will 
therefore need to be fully integrated into all aspects 
of development planning.

The EU supports environmental protection and 
sustainable management of natural resources 
as part of its eff orts to strengthen the social 
dimension of globalisation, and it has made 
a number of ambitious commitments in this 
respect4. For example, in December 2008, the EU 
agreed on a Climate and Energy Package that sets 
ambitious targets for the EU, inter alia to reduce 
the overall greenhouse gas (GHG) emissions by 

20% below 1990 levels by 2020. The EU is ready 
to increase this target to 30% provided other 
industrial countries make similar commitments, 
and advanced developing countries reduce the 
growth rate of their emissions. The EU also 
has set the targets of increasing the share of 
renewables in energy use and of energy effi  ciency 
by 20% by 2020.

As part of the Climate and Energy Package, the 
EU is commi� ed to sourcing 10% of its transport 
fuel consumption from renewable energy sources, 
accompanied by binding sustainability criteria 
for biofuels included in the Renewable Energy 
Directive and the Fuel Quality Directive. The 
Sustainable Consumption and Production and 
Sustainable Industrial Policy (SCP/SIP) Action Plan 
will help improve the environmental performance 
of products, boost demand for more sustainable 
goods and production technologies and foster 
innovation.

In the development cooperation area, several 
EU initiatives have contributed to the objective of 
sustainable development. These include communi-
cations on progress towards the Millennium 
Development Goals, the Global Climate Change 
Alliance (GCCA), the EU Strategy for Disaster Risk 
Reduction in Developing Countries, the Strategic 
European Framework for International Science and 
Technology Cooperation, the work on improving 
environmental integration in development 
cooperation, and the Forest Law Enforcement, 
Governance and Trade (FLEGT) initiative. The 
la� er comprises Voluntary Partnership Agreements 
(VPAs) with developing countries. VPAs have been 
concluded with Ghana, Congo and Cameroon, 
and negotiations are ongoing with several other 
countries. Finally, the European Commission and 
the EU Member States are developing a common 
strategy for integrating the environment in 
development cooperation.

As part of development cooperation, the 
European Commission funds a number of 
programs and projects to promote sustainable 
development cooperation agreed upon with 
developing countries and regional organisations. 

2 h� p://www.cisdl.org/pdf/brief_common.pdf
3 h� p://www.unep.org/
4 See also the Communication from the Commission on Mainstreaming Sustainable Development into EU Policies: 2009 Review of the 

European Union Strategy for Sustainable Development.
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The present development is most clearly illustrated 
by the use of energy in our societies. As with many 
other resources, its use has increased many times, 
but there is an additional dilemma. In the world as 
a whole, 85% of the energy supply relies on fossil 
carbon: solid coal, liquid oil and gaseous natural 
gas. These stores of carbon are the result of processes 
which took the planet millions of years to complete. 
They are non-renewable for the simple reason that 

we use them about a million times quicker than 
they were formed. This means that the stock of 
these resources will end at some point, just as the 
money in the bank will be depleted if you take it out 
a million times faster than you put it in. There is only 
so much coal, oil and gas on the planet. According 
to recent estimations, about half of this amount was 
used up in 2008. Then we reached the global peak oil, 
i.e., the year of maximum extraction of oil and gas. 

The main message of this chapter is that we are 
on the verge of a new such shi  of our societies, 
to introduce a new development paradigm. It is 
sustainable development. 

During the last decades, new techno lo gies, 
economic investments and political reforms have 
improved the lives of many. Material standards 
have advanced as we own more things, live be� er 
and travel more freely; health care is be� er, and 
communication is easier. It may be that these 
developments have been slower in some countries 
than others. However, in a global perspective, all 
countries in the Baltic Sea Region are considered 
‘rich’. 

The changes of the last few decades are just 
the most recent part of a development which has 
steadily progressed in this way at least since the 
Enlightenment in the 18th century, or perhaps 
even since the beginning of the modern science. 
In general this development is perceived as an 
improvement. Only recently have we realised 
that this improvement has occurred with a cost, 
an environmental cost. Reformers of our societies, 
politicians and economists, have not included 
nature, or, if you wish, the environment, in their 
calculations. The environment has rather been 
understood as a background condition always 
available, always providing, limitless, robust, not 
really hurt. 

In Marxist economics, it was expressed exactly 
in this way: nature and natural resources were 
perceived as free assets and were not given a price. 
In capitalism natural resources were exploited and 
sold for a price, but the cost of the environmental 
consequences of extraction were not included. They 
were the so-called ‘externalities’. This was (and is) 
a classic market failure. The environmental costs 
of running society and providing everything from 
space, food and shelter to beauty and wilderness 
were not (and are not) taken care of properly in 
either system. Instead, we have created an even 
larger environmental debt.

At the same time, we use ever more of resources. 
Data is overwhelming: over the 100 years between 
1900 and 2000, the world’s population increased 

fourfold, from 1.5 to 6 billion people. On top of 
that, the resources each of these individuals uses 
have on average quadrupled. Resource use has thus 
increased close to 16-fold over this period; it varies 
for diff erent kinds of resources. 

At the end of the 1990s, the American historian 
John McNeill set out to write a global environmental 
history. When starting, his conviction was that the 
‘green people’ complained about the impact on the 
environment without understanding that it was 
normal, that it had always been like that, that there 
is ‘nothing new under the Sun’, as the saying goes. 

Yet during his research he changed his opinion. 
The situation at the beginning of the 21st century 
is unique and unparalleled in the history of 
our societies and the Earth. Some of his data on 
the developments between 1900 and 2000 are 
summarised below: 

global population increased 4 times from 1.5 to  ▪
6 billion people;
global economy increased 14 times; ▪
industrial production increased 40 times; ▪
energy use increased 16 times, almost entirely  ▪
due to fossil fuels;
carbon dioxide emissions increased 17 times; ▪
sulphur dioxide emissions increased 13 times; ▪
ocean fi shing catches increased 35 times; ▪
number of pigs increased 9 times (we eat twice  ▪
as much meat per capita);
deforestation was 20%; ▪
agricultural fi elds increased 2 times.  ▪

We certainly cannot go on like this forever. There 
are limits to growth. The limits are set by our 
planet. 

Much of this development has occurred at an 
accelerating speed, that is, with a more or less 
constant doubling time. It can also be expressed 
as a constant percentage increase per year. We are 
used to ask for that as a goal of economic growth. 
However, if we talk about resource use in the same 
way, we will end up with collapse, as there is only 
so much of them. That is why we need a diff erent 
development, not one which leads to collapse, 
but one which may continue – a sustainable 
development. 

1.2 THE ENERGY DILEMMA AND NONRENEWABLE RESOURCES
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Now the extraction of coal, oil and gas has started to 
decline. There will be ever less of it each year but a 
large demand will remain. The prices will increase. 
We need to fi nd other energy sources. 

How much energy do we use? Is it much or li� le? 
It can be illustrated with a comparison with the 
energy we need daily for our bodily functions. This 
is about 2.5 kWh (or about 2 100 kcal). This means 
that the eff ect of an active person is about 100 W or 
the same as a normal, rather bright lamp bulb. We 
feel the heat generated when many people assemble 
in a room with insuffi  cient ventilation. 

Very much can be achieved with one kWh. Not 
only is it enough for keeping a person running, 
with all their bodily functions, for about 10 hours. 

It is also enough for li ing a heavy car to the top 
of the Eiff el Tower (engineering students: make 
the calculation!). We use energy for many things: 
manufacturing, transportation, heating. In fact, in a 
modern western society, we use close to 100 times 
more energy per capita than the body itself. We have 
about a hundred ‘energy slaves’, each one of us. 

The energy dilemma in our societies is three-fold: 
we use mostly non-renewable energy – coal, oil  ▪
and gas;
we use energy, for the most part, very ineffi  - ▪
ciently;
we use too much energy. ▪

In the pre-industrial society only renewable 
resources were used. For example, a mill to grind 

Figure 1.2. The energy 
supply of the world
Commercial energy supply 
has steadily increased in 
the world over time, most 
recently spurred by demand 
in China and Asia. Fossil fuels 
represent the largest part, 
about 85% of the total. The 
world faces the challenge to 
change to renewable energy 
in this generation. 

Figure 1.3. Belchatów
The lignite power plant 
in Belchatów in Poland is 
typical of most electricity 
production; it is presently 
the largest emitter of carbon 
dioxide in the European 
Union. Lignite mining is seen 
in the foreground.
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the wheat was propelled by wind or water, and 
the house was heated by burning wood. Access 
to oil changed things dramatically. One litre of 
oil can provide very much energy. Life became 
simpler and the new energy source offered new 
opportunities. Industries were built, and the 
car with an engine run on oil was better than 
a wagon with a horse fed on oat. Oil was used 
for fuels, solvents, plastics, to produce crop 
fertilisers. The chemical industry, presently the 
largest industrial sector in the EU, with all its 
products characteristic of the modern society, has 
developed on fossils.

Historically, fossil fuels have been running our 
societies for a rather short period of time. Now we 
are amidst the ‘oil age’, and we are faced with the 
challenge to leave it. We will have to fi nd out how 
to manage our lives with renewable energy, with 
less energy, and not the least by using the energy 
which we have much more effi  ciently. How do we 
do this in a way that does not lead to disaster but to 
a be� er society?

Using fossil fuels as an energy source is not 
only connected to the dilemma of depleting non-
renewables – to the detriment of future generations, 
which will not have them. It is also connected to the 
down-stream side of the process, that is, the waste 
produced. 

For any process, we have to look at three stages: 
where does the resource come from, what is its use, 
and what kind of waste does it lead to. In the case 
of the combustion of fossil carbon, we will always 
have carbon dioxide, CO2, as the waste product. 
Carbon dioxide goes to the atmosphere. Of course, 
all kinds of combustion processes, including our 
breathing and that of all living beings, lead to the 
emission of carbon dioxide. This carbon dioxide is 
taken up by plants and algae during photosynthesis 
and thus does not lead to any net accumulation of 
CO2 in the atmosphere. The problem with the use of 
fossils is that it is not balanced by an equal amount 
of uptake. It is a linear fl ow, from source to waste, 
rather than a circular one.

The use of fossil fuels on a massive scale 
leads to the accumulation of massive amounts 
of carbon dioxide in the atmosphere. The use of 
fossil carbon has continued since the beginning of 
industrialisation, about mid-1700s. The data shows 
that from a pre-industrial level of about 280 parts 
per million (ppm) of carbon dioxide concentration 
in the atmosphere, we have reached 387 ppm 
in 2009. It should be compared to data on the 
atmosphere gathered through analysis of ice cores 
in the Arctic and Antarctic; it allows us to analyse 

the composition of air hundreds of thousands of 
years back. It is clear that the present level of carbon 
dioxide has not occurred for at least 800 000 years. 

The changes are of such scope that the properties 
of the atmosphere change too. Along with water, 
carbon dioxide is the most important greenhouse 
gas in the atmosphere and thus a decisive factor 
for the temperature on the planet. The increased 
levels of carbon dioxide have, as expected, led 
to an increased average global temperature. The 
climate scientists use sophisticated models of the 
climate systems to predict what will happen in the 
coming years. The conclusions are alarming. If the 
concentration of carbon dioxide stops at the present 
level, we will have about 2 °C of temperature 
increase. If we continue to emit carbon dioxide 
into the atmosphere, we will experience even 
higher temperatures. Furthermore, we need to add 
emissions of other greenhouse gases, especially the 
increasing emissions of methane, to the increased 
carbon dioxide levels, as well as other eff ects such 
as feedback mechanisms studied by the climate 
scientists. All of them contribute to the predicted 
global warming. 

Predictions are surely inexact, but who would like 
to chance that they are wrong? To date, the increase 
has been about 0.76 °C. 

What will the consequences of an increase in the 
mean global temperature by a few degrees be? Does 
it really ma� er? 

As a reference for how much a change of a few 
degrees means, we may compare the present with 

1.3 THE OTHER SIDE  CLIMATE CHANGE
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Figure 1.4. Oil age
It is obvious that non-renewable fossil fuel will soon end. The 
production of fossil oil and gas is predicted to continue up to 
2050, at which time the known conventional resources could 
be depleted. At present for each barrel of oil found three are 
extracted. Peak oil, the year of maximum extraction, was 
registered in 2008. The oil age of mankind will be quite short 
in a historical perspective, only some 100 years of large-scale 
production.
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the most recent ice age. Back then, the global mean 
temperature was about 5 °C lower than today. A 
few degrees do ma� er. In 2003, we had the highest 
mean summer temperature ever recorded in 
Europe (predicted to be normal about 2025). During 
that summer, about 35 000 additional deaths 
were caused by excessive heat, and the economic 
damages for farmers were about 25%, depending 
on the crop. A list of the most serious consequences 
of increased temperature includes health impacts, 
not only due to temperature itself but also due 
to increased incidents of insect-borne diseases, 
economic impacts because of reduced agricultural 
production, changed pa� erns of precipitation, 
landscape changes, e.g. rising sea levels, and more 
frequent extreme weather events which lead to 
physical destruction. 

Even if the eff ects will be felt everywhere, they 
will be most serious in marginal areas which are 
already under stress. Thus, arid and semi-arid areas 
of the world will become even drier. Coastal areas 
already regularly inundated will suff er more. Areas 
already suff ering water stress will have even more 
diffi  culties to fi nd water. Most of these areas are in 
the south – Africa, Asia, Australia, southern United 

States and Mexico. When large areas become almost 
inhabitable, environmental refugees might become 
a reality. 

We have to stop using fossil fuels, stop the 
emissions of carbon dioxide into the atmosphere, 
and fi nd other, wiser ways to supply ourselves with 
energy. 

Figure 1.6. Destruction of polar ice sheets
Climate change is causing the destruction of polar ice sheets.

Thus, is it possible to run society without fossils, 
to be wiser than to dig out coal from the ground 
and burn it? 

Yes, we may use renewable energy resources. One 
of the ways to classify them is the following:

fl owing energy resources – wind, water and sun; ▪
stored energy resources, bio-energy – solid  ▪
resources such as, e.g., wood, liquid ethanol 
made from sugar, and biogas.

The technologies for an effi  cient use of fl owing 
energy resources are both well-established and 
in a dramatic development. The most developed 
technology is hydropower energy production. 
Today wind energy production is second. Partly 
introduced, and very much on the engineers’ 
drawing boards, are the wave power and several 
kinds of solar power. Both large- and small-scale 
versions of these technologies are used. Small-scale 
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Figure 1.5. Carbon dioxide 
and temperature in historic 
times
A 3 600 m long ice core 
extracted at the Vostok 
Research Station in Antarctica 
by Russian, American and 
French scientists has allowed 
for the calculation of climate 
data for 800 000 years. It is 
clear that the present levels 
of carbon dioxide in the 
atmosphere did not occur 
during this period, and that 
carbon dioxide and the 
average temperature are 
closely connected. 
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Figure 1.7. Porjus 
Hydropower Plant
Hydropower off ers large-scale 
production of renewable 
electricity for parts of 
northern Europe. The Swedish 
Porjus Hydropower Plant was 
built in 1915.

hydropower and wind power can supply a few 
households or a small industry with energy. 

The cost is o en brought up as an obstacle to 
change, but the comparisons are not always correct. 
The cost of constantly buying a fuel, fossil or non-
fossil, should be compared to the investment 
needed to live on a fl owing energy resource. Today 
in many countries fl owing energy is already a 
cheaper alternative as the necessary investment is 
paid back a er a few years. In some countries the 
government provides an economic incentive to 
support the development of alternatives to fossils. 
It should also be pointed out that independence of 
purchased fuel increases energy security. This is the 
main argument for change for many countries. In 
the long-term we have to create a society that runs 

on renewable energy either directly, as provided by 
fl owing energy resources, or indirectly, by using 
bio-energy.

In Europe as a whole, the energy use is o en both 
extensive and ineffi  cient today. As we have been 
spoiled by cheap energy, a prudent use of it has not 
been a priority. From the short-term perspective, 
the energy effi  ciency increase is typically the 
most profi table strategy in the conversion to 
independency from fossil fuels. By improving, 
e.g., the insulation of buildings or the design of 
district heating, heat consumption may be reduced 
dramatically. Likewise, exchange of conventional 
lamps for low-energy models or improved design 
of machinery may increase electricity effi  ciency 
very much. The transport sector is the most diffi  cult 

Figure 1.8. Uppsala biogas 
plant
Fermentation off ers 
small-scale renewable 
energy production, at 
Uppsala, Sweden, as biogas 
(methane) is formed in a 
micro biological process. 
Fermentation is also good 
waste management as food 
waste and sludge from 
waste water treatment plants 
are converted into biogas 
to be used for heating or 
driving cars and buses. 
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Energy is just one of the services that the 
environment provides for us. There are many 
others. These include the food we eat, the water 
we drink and the fresh air we breathe. These are all 
necessary for our life. Yet they are threatened by the 
environmental impacts of our societies. Soil, water 
and air are polluted, and the pollutants eventually 
end up in plants and animals and, fi nally, in our 
food. Pollution has traditionally been the main 
concern of the green movements and environmental 
science. Even if much has been achieved to reduce 
the pollution of the environment, there is still 
much le  to be done. It is especially important to 
understand that pollution is caused by the failure 
of our economic systems – we manufacture goods, 
provide food and supply services – and to improve 
the situation, we have to reform these systems. 

However, pollution is not the only, or even 
the most serious, environmental impact. The 
consequences are even broader due to the reshaping 
of the landscape – deforestation, expansion of fi elds, 
cities and infrastructure. This has limited intact 
nature and the living conditions for a countless 
number of species. Biodiversity – the variety of life – 
has become one of the most seriously threatened 
resources. The estimation is that species extinction 
is today 100 to 1 000 times faster than ‘natural’, 
i.e., before civilisation. The most dramatic threat 
to biodiversity occurs in tropical forests where 
biodiversity is very large, but the Baltic Sea Region 
is also part of the decreased biodiversity. Life in the 
Baltic Sea has been especially drastically changed 
only over a few decades. Places where a rich and 
varying nature is still preserved need to be well 
protected. Nature protection and restoration are 
parts of sustainable development.

Nature is thus not only a pleasant fund. It 
provides what is called ecosystem services for us. 

The supply of food, water and clean air are called 
provisioning ecosystem services. Nature is also able 
to regulate such basic properties of our environment 
as climate, nutrient fl ows, the self-cleaning and 
regulation of water and secure the pollination of 
plants, which gives us fruits and berries. These are 
the regulating ecosystem services. Finally, the beauty 
of nature and joy of spending time in our living 
environment when walking, hiking, travelling on 
water or just resting are collectively called cultural 
ecosystem services. 

It is obvious that all this is priceless in the basic 
sense – that we would not be able to live without 
these services. Yet it is possible to estimate their 
monetary value. The most cited assessment of the 
price is USD 33 trillion for the global society in 
1997. This is more than the sum of all goods and 

1.6 ENVIRONMENTAL IMPACTS AND ECOSYSTEM SERVICES

Figure 1.11. Earth from 
space at night
Human impact on 
planet Earth has become 
overwhelming, as seen in 
this image of our planet 
at night. We live in the 
Anthropocene. 

Figure 1.12. Porpoise in the Baltic Sea
The biological diversity in the world decreases 100 to 
1 000 times faster than it would without humans. In the 
Baltic Sea, our only dolphin-like species – the Porpoise – is 
facing extinction. 
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1.7 A WAY TO IMPROVE INDUSTRIAL PRODUCTION AND 
THE ECONOMY 

A sustainable society needs to be economically 
viable. Obviously, the environment needs to be 
functional to allow for a functioning economy. 
Otherwise there would be no agriculture, forestry 
and fi shery, production of energy. Besides, all 
economic units – companies, the public sector 
and the households – need to work in a way 
which allows for profi t and prosperity without 
environmental disaster and resource expansion. 
Several means to work towards that goal have been 
introduced. 

In the industrial sector, an important approach 
is cleaner production, a production that is resource 
effi  cient and does not lead to pollution. Cleaner 
production has its technical aspects – how to recycle 
resources, reduce leakage of energy and materials, 
and introduce ecodesign. This is developed 
systematically in the so-called environmental 
management systems (EMS). Companies working 
with EMS may become certifi ed according to one 
of the international systems, among which the 
best known is the ISO 14001 certifi cation (ISO – the 
International Organisation of Standardisation). 

The large number of companies now certifi ed 
according to ISO 14001 testifi es to the success 
of the introduction of cleaner production. It is 
not surprising. It is be� er business to turn the 
resources into products to be sold, rather than into 
pollutants for which one may be taxed or fi ned. 
The investments needed to introduce cleaner 

production measures have o en paid back in short 
time. In addition, many customers o en require 
a certifi ed EMS as it adds to a positive image of 
companies, as well as public authorities such as 
municipalities or hospitals. Almost any activity 
may have its own environmental management 
system.

The concern regarding a product does not stop at 
its production; the extraction of resources needed 

services bought and sold over that year. However, 
we very seldom pay for this; and we need to 
take be� er care of ecosystem services. Natural 
resources have to be used with careful observation 
of limits to preserve their carrying capacity. Forests 
have to recover a er timbering – foresters are 
well aware of this. Regre� ably, some farmers are 
less careful about preserving the soil; therefore, 
desertifi cation, salination and pollution are among 
concerns. But the most serious concern is the 
enormous expansion of fi shing, which threatens 
fi sh populations in the oceans around the world. 
The world famous Newfoundland cod population 
collapsed; since 1992 fi shing has ceased (and 
40 000 people in the fi shing sector lost their jobs) 
due to overfi shing. 

It is sad that we have to note that the majority 
of the ecosystem services are being degraded. In a 
large global estimation, the Millennium Ecosystem 
Assessment of 2005, 60% of 26 studied services 
were found to be declining. This, so far the broadest 
overview, again tells us that a major redirection of 
our societies is necessary.
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Figure 1.13. Cod fi shing in Newfoundland
Overuse of biological renewable resources may lead to their 
destruction. Cod fi shing in Newfoundland was one of the 
best in the world. When the Canadian state lifted restrictions 
in 1990, the cod population was over-fi shed and collapsed in 
1992. It has not recovered. In addition, 40 000 people in the 
fi shing sector lost their livelihood. 

Figure 1.14. Sorting waste
Effi  cient recycling at the household level is a prerequisite for 
good waste management in a sustainable society, here an 
example of Berlin.
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for the product, the use of the product and its 
waste, i.e., its entire life cycle is the concern. The 
cycle needs to be environmentally and economically 
sound. Waste has been the most diffi  cult to manage. 
Too o en, waste ends up in landfi lls, a solution to 
be avoided for as long as possible. Instead, the rule 
of three Rs should be promoted: reduce, reuse, recycle. 
‘Reduce’ means that we should make an eff ort to 
make without an additional product. For example, 
not everyone needs their own copy machine, it is 
a piece of equipment we can use together. ‘Reuse’ 
o en means ‘repair’, i.e., do not throw out a 
product but take care of it. Finally, ‘recycle’ refers 

to the material the products are made of. At the 
household level, waste fractionation is essential. 

The perspective needed is the entire material 
fl ows in society. In the end, we need a society 
where material cycles go from cradle to cradle: 
a er a product is used, the material it consists of 
should come back as a resource for a new product. 
In general the economic growth is only possible if 
the rules of material fl ows are respected, especially 
in the expanding service economy. Travelling in 
particular is diffi  cult in these conditions and much 
development is needed here. The fi rst steps towards 
sustainability include proper material fl ows. 

1.8 LIVING SUSTAINABLY

Some people believe that technological develop-
ment and proper management systems will resolve 
all environmental concerns. This is not quite true. 
We need a combination of

technology development; ▪
regulations, taxes and rules supporting  ▪
sustainable solutions;
new infrastructures, e.g. for communication  ▪
and travel;
life style changes. ▪

Again, it is possible to exemplify with the 
energy sector. To use only renewable energy, we 
need technology to provide energy from solar 
cells, solar panels, wind and wave power stations. 
Nevertheless, there is also a need for policy 
instruments (regulations) that support it. A state 
policy of tariff s (guaranteed price) for renewable 

electricity has been pointed out as a key regulation 
in the energy sector. A scheme which improves the 
public transport and supplies renewable fuels, best 
electricity, for cars is important. Finally life style 
changes supporting living without using energy 
unnecessary, is also essential.

As part of an experiment, some families in 
Stockholm were asked to live as sustainably as they 
could. A er a short while they were buying less, 
spent more time with their children, and in general 
found that they needed less money. As a consequence, 
they reduced their working hours. Their experience 
illustrates some of the main themes o en brought 
up in discussions on how to live sustainably. First, a 
sustainable life needs to be more dematerialised – it 
is fi ne to do things which do not increase material 
fl ows that much, e.g. spending time with one’s 

Figure 1.15. Low-energy 
house with solar panel and 
cells
Beddington Zero Energy 
Develop ment, the United 
King dom, the largest sustain-
able community in the UK, 
was completed in 2002. It 
uses 50% of the electricity 
and 20% of the heating of 
the UK average. The design, 
including solar panels and 
solar cells, helps the residents 
solve problems of heating 
and water use, facilitates 
walking rather than driving 
and improves the quality of 
life. 
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of antibiotics in quantities that can satisfy medical 
needs. Since the 1930s, about 100 various anti biotics 
have been introduced in medicine (strepto mycin, 
penicillin, oxacillin, tetracycline, ampicillin and 
others). Due to misuse of antibiotics (non-
observance of the length of treatment and dosage), 
many pathogens, for example, staphylococci, have 
become antibiotic-resistant and, in case of illness, 
antibiotics are ineff ective. To solve the problem, 
pharmacologists have to look for ever new 
antibiotics and develop special medicines that can 
fi ght the resistance of pathogens to antibiotics.

Today many people, without going into the heart 
of the ma� er, would distinguish folk medicinal 
substances from antibiotics by claiming that the 
la� er are all chemistry and should be avoided 
as much as possible. Of course, many modern 
medications are chemically synthesised; however, 
they constitute analogues of natural substances. In 
this respect, antibiotics cannot be considered purely 
chemical products as they are substances that nature 
has donated to us in the form of microorganisms. 
Antibiotics were indirectly known in ancient China, 
Egypt and Greece where mould was used to treat 
and cure wounds.

Natural medications – products of fl ora and 
fauna – have been used by mankind since ancient 
times (Figure 2.11). The curative properties of 
medicinal plants can be explained by the organic 
substances that they contain, including alkaloids, 
glucosides, vitamins and essential oils. Many 
invaluable medicines, for example, morphine, 
codeine, quinine and others, are derived from 
medicinal plants. There is hardly a person who 
has never had camomile, linden, meadowsweet or 
milfoil medicinal tea.

Many plants, for example, garlic, onion, 
eucalyptus leaves, aloe and others, contain 
inhibitors of microorganisms – phytoncides. 
There are substances in many plants that enhance 
the immunity of the organism and slow down 

the ageing processes of cells, for example, the 
legendary root of ginseng. The perfume industry is 
unthinkable without plants, the most essential being 
rose and lavender. The price of a� ar is comparable 
to the price of gold.

In general, about 35 000 species of plants are 
used in medicine in the world. Most of the world’s 
medicines, about 80%, are substances produced 
by living organisms – microorganisms, plants and 
animals. The Amazonian indigenous tribes use at 
least 1 300 species of plants for curative purposes. 
Of 150 prescription medicines used in the USA 
118 are of natural origin, of them 74% are of plant 
origin, 18% of fungal origin, 5% of bacterial origin 
and 3% of animal origin.

Ecosystems hold huge, so far unidentifi ed 
medication reserves. Up to now, the chemical 
composition of about 1% of the species of tropical 
forest plants has been identifi ed. A species of 
periwinkle, indigenous to Madagascar, is the source 
of 80 alkaloids used to treat leukaemia. 70% of 
all plants registered in the USA National Cancer 
Institute as having anti-cancer properties grow only 
in tropical forests.

Compared to plants, animals are less used for 
medical purposes. Many valuable substances come 
from bees – bee poison, royal jelly, propolis and 
wax. Medicine makes wide use of snake venom 
and snakes are bred in special serpentariums. The 
application of leeches in medicine, widely practised 
in ancient times and the Middle Ages, has now been 
given a new lease of life.

2.2.6 SOIL

Since prehistoric times, agriculture has been 
the basis of food production. Ancient civilisations 
formed in the areas that nature itself had endowed 
with fertile soil – in river valleys and forest-rich 
lands. Unfortunately, history holds stories of ancient 

     

Figure 2.11. Meadowsweet 
and milfoil, the medicinal 
plants that man has been 
using since ancient times, 
are commonly found in 
meadows
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civilisations becoming suddenly extinct, the main 
reasons for which, according to archaeologists, were 
crop failure and famine caused by soil depletion. 
What conditions lead to soil depletion and how can 
an ecosystem itself sustain continuous fertility of 
soil?

The ancient people’s understanding of the 
fertility of soil was for the most part limited to 
maintaining the necessary level of moisture for the 
plants to grow. Ancient civilisations had already 
practised methods of irrigation while they had not 
understood the importance of the most essential 
fertility factor – nutrients and organic substances. 

Slash-and-burn farming was widespread in 
ancient Europe and, even today, in the countries 
of the tropical climate zone. It is based on clear-
cu� ing or burning down of a plot of forested land, 
removing the stumps and roots from the soil by 
burning them. The ashes would be dispersed over 
the vacated area and, as ashes contain nutrients for 
plants, their content in the soil was suffi  cient for 
quite some time. Such fi elds yielded reasonably 
good crops.

Plant nutrients are chemical elements available 
for plants mainly as water-soluble salts which plants 
consume together with water from soil. There are 
macroelements – nitrogen (N), phosphorus (P), 
potassium (K), calcium (Ca), sulphur (S) and 
magnesium (Mg), which are present in plants 
in relatively large amounts. There are also trace 
elements, less than a millesimal per cent; however, 
without them plants would wither away or deform.

Every year, the farmer removed, together with the 
crop, some of the plant nutrients which lead to the 
nutrient defi cit. Soil was rapidly losing its fertility, 
and the farmer faced crop failure. The only solution 
was to leave the depleted fi eld and start clearing 
another plot.

The abandoned fi elds gradually grew back to 
a forest, and over decades the fertility of soil was 
re-established. Slash-and-burn farming yielded 
satisfactory results in the temperate climate zone 
where the ecological substance turnover is rather 
slow and soil contains large resources of organic 
substances and nutrients.

In the countries of the tropical climate zone, 
substance turnover is extremely intensive – dead 
plants and animals are rapidly mineralised, plant 
roots immediately absorb the nutrients, and 
practically no excess organic substances accumulate 
in soil. For this reason, the benefi cial eff ect of soil 
in the clearings of tropical forests usually is short-
lived. In a couple of years the soil is impoverished 
and has lost its structure; it is easily washed out 
by rain, leaving deep erosion furrows. Such a fi eld 
can no longer be used for crop-growing and a new 
clearance is necessary. Unfortunately, according 
to research, the ecosystems of tropical rainforests 
are more vulnerable than the forest ecosystems 
in the temperate zone and their regeneration is 

a slow process. Secondary forests in such places 
never reach the biodiversity that was there before 
woodland was cleared. Cu� ing down tropical 
rainforests leads, without doubt, to the reduction of 
the biodiversity of our planet.

Formation of soil is a process that takes hundreds, 
even thousands of years. It starts on bare lifeless 
rocks – bedrock, sometimes on marsh deposits. 
Bedrock can be sand, clay, gravel or even hard 
granite, as it is o en the case in Northern Europe. 
The properties and fertility of soil are largely 
determined by the chemical composition of the 
bedrock and the size of the particles.

Sandy soils are usually less fertile than clayey 
soils. However, a lifeless bedrock is not soil. 
The formation of soil is impossible without the 
participation of microorganisms, plants and 
animals. Microorganisms and plant roots not 
only consume nutrients and water from soil; they 
also discharge substances into the surrounding 
environment that chemically interact with rocks 
to dissolve and transform them. Living organisms 
constantly grow, multiply and wither away. The 
remains are consumed and minced up by insects, 
ticks and worms that live in soil. They enrich soil 
with their excreta and activate microorganisms. In 
the early stages of decomposition, it is still possible 
to determine to which organisms the dead parts 
had belonged; however, as decomposition proceeds, 
the mass of remains becomes homogeneous, and 
humus has formed.

The microorganism-produced substances and 
decomposition products interact chemically to form 
specifi c complex chemical compounds – humic 
substances. They glue rock particles and parts of 
semi-decomposed plants, producing the loose 
structure that is typical of fertile soil.

Climate plays a signifi cant role in the formation 
of soil. In wet climate rainwater washes the soluble 
substances from the surface of soil deeper down 
into groundwater.

In dry climate, as the surface of soil dries, 
groundwater climbs up the tiny capillary cracks 
in soil and evaporates, leaving the water-dissolved 
salts on the surface. Thus, in wet climate soil is 
washed out while in dry climate it gets salinated. 
As water and water-carried substances leach 
through soil, it obtains a layered structure. 
Usually, the surface layer of soil, or horizon, is 
darker as it contains more organic substances. 
With a high concentration of plant nutrients, it is 
in this layer that life processes are most intensive. 
Rocks, remains of plants and animals, humus, 
microorganisms, plant roots and soil animals are 
the components of the ecosystem of soil whose 
interaction provides the ecosystem service which is 
vitally important for human existence – sustaining 
wild plants and animals as well as cultivated 
plants and domestic animals in all biodiversity of 
species and breeds.
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chemical compounds, but the production process 
consumes a lot of energy. Microorganisms return 
nitrogen to soil for free while the costs of industrially 
produced nitrogenous fertilizers depend on the 
global price of natural gas, a non-renewable energy 
resource that is used in nitrogen production. 

The unlimited possibility of enriching soil with 
artifi cial nitrogen soon proved to be the cause of new, 
unprecedented problems. Problems were caused 
both by the nitrogen defi cit and the abundance of 
nitrogen. If only mineral fertilizers are used over 
a long period of time, soil gradually loses organic 
substances. The remains on the fi eld a er harvesting 
constitute an insuffi  cient amount for normal renewal 
of humic substances. Humus deals with the structure 
of soil and accumulation of plant nutrients in the 
upper, root-permeated layer of soil.

As humus disintegrates, soil is degraded and turns 
into dust – a dense, lifeless substrate. The nutrients, 
including nitrates, necessary for plants are easily 
washed down into groundwater and water bodies, 
causing ‘overfeeding’ or eutrophication of rivers 
and lakes. Due to eutrophication, cyanobacteria 
or blue-green algae multiply in water, creating 
toxins hazardous to human and animal health. 
Mineral fertilizers also have an adverse eff ect on 
soil animals, including earth worms, the main soil-
forming creatures in the temperate zone. 

Oversaturation of soil with nitrates has a negative 
impact on the quality of agricultural products 
which show an increased content of nitrates. 
Nitrate-polluted food causes methemoglobinemia – 
inhibition of oxygen transfer in organisms; it also 
increases the risk of malignant tumours as the 
chemical transformation of nitrates calls forth 
cancerogenic substances – nitrozoamines – in the 
digestive tract. Nitrogen pollution has become 

a major problem in the areas of intensive ca� le-
farming where both food and well-water pollution 
with nitrates has been observed.

Nowadays a source of considerable nitrate 
pollution is exhaust fumes from ground vehicles 
which contain nitrogen compounds, mainly the 
oxides NO and NO2. In the reaction with water 
vapour in air, they produce nitric acid and fall out 
as acid precipitation. Under their impact, plant 
nutrients, especially potassium ions (K+), are washed 
out of soil. In forest soils they upset the nutrient 
balance of plants, thus causing an adverse eff ect on 
the growth and development of coniferous trees.

2.3.4 MICROCLIMATE REGULATION 

On a hot summer day, nothing provides a be� er 
shelter from the hot sun than the foliage of a big 
tree. If there are no trees, man has to procure at least 
a parasol or invest money in building a lean-to or a 
shed. Trees provide shade for free (Figure 2.16). In 
hot weather the temperature in the forest is lower 
by 10 °C compared to an open space.

Foliage of trees hinders drying of soil. Forest 
considerably slows down wind. At the height of 
two metres above the tree-tops, wind velocity can 
reach 3–4 m/sec, but inside a fi r-tree forest it is 
over two times slower. In early spring, before the 
fi eld crops have sprouted, the vast farmland areas, 
widespread now not only in the steppe zone but 
also in the temperate climate zone, suff er from 
wind erosion. To prevent wind erosion, it has been 
advised to plant strips of forest between the fi elds 
in large open areas.

Trees have an essential role in regulating micro-
climate in cities. Under the summer sun the city 

Figure 2.16. On a summer 
day, the foliage of a big 
tree provides excellent 
protection from the hot sun
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ensure the propagation and dissemination of 
these species. Many species of wild plants do not 
care which insects carry their pollens. However, 
individual fl owering plants have adapted to 
mutualism with strictly selected species of insects 
because the form of these insects, the length 
of their proboscises and the time of fl ight have 
been precisely harmonised with the form of the 
fl ower, depth of its cup and its fl owering time. If 
the number of a certain insect species decreases 
for some reason, the existence of the dependent 
species of fl owering plant is also endangered.

Very serious problems arise in the case of 
non-pollination of agricultural crops. The yield 
of most of the plants (76%) that humans use for 
food depends on the pollinating insects. Out of 
European-cultivated plant species, 84% depend on 
pollinators. By pollinating diff erent agricultural 
crops, honey bees in the USA annually ensure a 
harvest whose value amounts to approximately 
EUR 10 billion. In several countries of Asia, 
including Japan and China, a catastrophic decrease 
in pollinating bees was recorded, which has 
caused serious problems for fruit-growing in these 
countries. For example, in the Sichuan province 
of China, to ensure harvest when the ecosystem 
cannot provide this service due to the decrease 
in the number of bees, people are involved in 
pollination of fruit-trees: at fl owering time, many 
girls make the rounds of orchards and carefully 
treat each fl owering twig with special brushes.

In the mid-20th century, the decrease in the Red 
Clover yield caused problems in Europe. It was 
identifi ed that the problem was caused by the 
decreased number of bumblebees. Bumblebees are 
the only insects whose proboscises are long enough 
to collect nectar from the tubular cup of the Red 
Clover (Figure 2.17).

Figure 2.17. 
Bumblebees 
are the main 
pollinators of the 
Red Clover

Honey bees cannot do that and for that reason 
they do not visit red clover fi elds. The decrease 
in the number of bumblebees was connected 

with the expansion of the fi eld area characteristic 
of intensive agriculture. The huge expanses 
swallowed up boundary strips between fi elds and 
meadows – biotopes in which bumblebees make 
their nests. To a� ract bumblebees to agricultural 
lands, methods have been devised to grow them 
on a commercial basis. They are bred in several 
countries of the world, also in the EU, the USA, 
Canada and Israel. The world’s annual sale of 
bumblebees exceeds a million commercially bred 
colonies. They are used to pollinate tomatoes, 
strawberries, beans, avocados, kiwi fruit and other 
cultivated plants. It takes at least three bumblebee 
nests to ensure the pollination of tomatoes in a 
large greenhouse.

2.4.2 DECOMPOSITION OF THE 
REMAINS OF ORGANIC MATTER

Any dead organism, be it a plant, an animal, or 
a human being, ends up in the concluding block of 
the ecosystem’s trophic chain where it turns into 
food for microorganisms and soil animals. During 
their life bodies of plants and animals accumulate a 
suffi  cient amount of chemical substances and solar 
energy that a er death they can become a� ractive 
food for decomposers. 

130 billion tons of dead organic ma� er are 
produced on the Earth annually, including plant 
li� er and roots, animal bodies and excreta. 
Around 30% of such remains are the results of 
human activity. In the forest ecosystems of the 
temperate zone 1–5  tons of dead leaves annually 
fall to the surface of soil. If all of this mass of 
organic ma� er were not decomposed, the Earth 
would be wrapped in a thick layer of remains in 
no time. The decomposers that live in soil take 
care that it should never happen. The majority of 
them are microscopic or very tiny organisms, and 
humans have no clue about their existence. For 
example, the research of Denmark’s pasture soil 
has revealed that one square metre of soil is home 
for about 50 000 enchytraeids and earthworms, 
50 000 soil mites and insects, and around 
30 000 nematodes. There are many more bacteria 
and fungi. A teaspoonful of fertile soil contains 
over 30 000 cells of soil protists, 50 000 cells of 
soil algae, 400 000 cells of microscopic fungi and 
several billions of bacteria cells.

These millions of invisible organisms do an 
invaluable service to humans by cleaning the 
environment from various biological remains and 
returning plant nutrients to soil. Soil saprophytes 
have specialised in decomposing diff erent organic 
substances; moreover, each stage of decomposition 
is characterised by a defi nite complex of soil 
organisms. Proteins and fats are decomposed fi rst. 
They decompose in several hours or days – the 
higher the temperature and moisture, the faster 
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the decomposition. Since animal bodies basically 
consist of protein and fats, the early stages of 
their decomposition happen very fast, with the 
participation of mainly bacteria, fungi, larvae of 
fl ies and nematodes. The chemical products of 
decomposition are hydrogen sulphide, mercaptans 
and other substances of off ensive cadaveric odour. 
The decomposition of the skeleton, horny substance, 
skin and hair is much slower, and this ma� er is also 
decomposed by special species of microorganisms 
and soil animals.

Plants largely consist of cellulose and lignin; 
thus, they decompose slowly. A leaf that has fallen 
in a forest in the temperate zone will be fully 
decomposed in 2–3 years, needles of coniferous trees 
in 4–5 years, but the trunk of a fallen tree or stump 
soil organisms can decompose only in 10–20 years. 
In a tropical rainforest the decomposition of li� er 
and timber is much faster – termites manage to do 
it eff ectively in several months. As the production 
of organic substances in the forests of the temperate 
zone is faster than their decomposition, the fully 
and partially decomposed remains and humus 
gradually accumulate and form a dark, 5–20 cm 
thick layer of soil. In the tropical rainforests such 
a layer usually is not formed as decomposition 
immediately produces mineral substances that are 
absorbed by plant roots. 

An ecosystem has never had problems of 
dealing with its own remains. The situation 
is diff erent with human waste products that 
complement the natural remains and create an 
extra pressure on the ecosystem. Unfortunately, 
not all waste products of human activity are 
ecologically degradable. The ecosystem can 
decompose a co� on rag in 1–5 months, paper in 
2–5 months, worn-out woollen socks in 1–5 years, 
old leather footwear in 25–40 years. However, 
over millions of years of evolution, ecosystems 
have not adapted to degrading certain kinds 
of waste that humans throw away as garbage 
and in this way pollute the environment. Thus, 
for example, nylon rags would be preserved in 
soil for nearly 30–40 years, aluminium tins for 
80–100 years, but glass and plastic bo� les might 
disintegrate no sooner than in a million years, 
and rather as a result of physical and chemical 
processes, for example oxidation or corrosion, not 
in biological processes.

Even so, ecosystems can be trusted with the 
recycling of many kinds of food and household 
waste. Composting has long since been used as a 
way to utilise gardening and food waste. In many 
countries of the world people use small reactors 
for recycling food waste (Figure 2.18), in which 
microorganisms are involved in the process of 
decomposition.

For composting, waste is piled so that aeration 
and moderate moisture are ensured. Soil animals 
and microorganisms fi nd the compost pile 

themselves. Microorganisms and their spores 
are everywhere. The potential decomposers are 
on the leaves while they are still on the trees, 
but decomposition can be speeded up by adding 
manure or old compost to the pile. In a short time, 
the compost that includes ca� le (cow or horse) dung 
is invaded by a huge number of bacteria and fungi 
that get down to the biochemical decomposition 
of organic waste. Their life processes release so 
much heat that the compost pile heats up. The 
high temperature kills pathogens as well as eggs 
of parasites, such as roundworms. When the 
work of microorganisms and soil animals is done, 
the pile of organic waste has been turned into a 
homogeneous dark mass – humus. The process 
takes about 1–2 years. To obtain quality humus, 
Californian earthworms, a special breeding sort 
of earthworms of high effi  ciency of labour, are 
involved in composting.

Recycling compost and food waste provides a 
valuable, humus- and plant-nutrient-rich substratum 
which can be effi  ciently used to fertilize indoor 
plants and to improve the quality of garden soils. To 
prevent environmental pollution with plastic bags, 
they are now produced of biodegradable material 
(Figure 2.19).

Figure 2.18. 
Special mini-
reactors are used 
for composting 
household waste

Figure 2.19. 
Plastic bags are 
now produced of 
biodegradable 
material
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Researchers of pharaohs’ burial grounds were 
surprised to fi nd, along with the mummies of 
high-born Egyptians, thousands of embalmed 
mummies of cats inside the pyramids. The cat was 
considered a sacred animal in Ancient Egypt; killing 
it intentionally or even accidentally was punishable 
by death (Figure 2.20).

    
Figure 2.20. Cat – a sacred animal in Ancient Egypt

Civilised Europeans might be confused by 
the tolerance and respect that Indians display to 
sacred cows that wander along the streets of big 
cities; however, we must remember that Europeans 
themselves are not free from archaisms, for example, 
concerning the white stork. This long-legged bird is 
associated with scores of beliefs and, although the 
majority of modern educated people would treat 
them as a joke, they would gladly allow storks 
to build their nests on the roofs of their houses 
or electricity poles. Even though the destruction 
of a stork’s nest is not severely punishable, it will 
eventually face strong public condemnation.

In our time, people in many countries of the 
world revere diff erent animals and plants. Among 
plants, trees enjoy a special place, for example, 
oaks, olive trees, plane trees, apple-trees, fi r-trees 
and others. The tradition of decorating a Christmas 
tree, whose origin goes back to the 13th century and 
has been ascribed by historians to the merchants of 
the Brotherhood of Blackheads, has spread all over 
the world.

Today a special conservation status has been 
granted to sacred groves and sacred forests although 
the rituals for which they were intended have long 
since faded from people’s memory.

Civilisation has developed in close contact with 
natural environment. Depending on the natural 
region in which a particular nation has formed and 
developed, the peculiarities of the local ecosystems 
have le  an everlasting imprint on the people’s 
psychology, language, religion, beliefs, folklore and 
customs. Ecosystems, in the form of forests, fi elds 
and waters, have a direct impact on culture and art, 
fi nd expression in books, magazines, fi lms, photos, 
fi ne arts, music, dances, national symbols, fashion, 
architecture and even advertising.

Many works of fi ction have been inspired by 
nature, and numerous literary and art works 
comprise a tribute to the beauty, power and 
harmony of nature. The American naturalist John 
Muir wrote that virgin nature refl ects the divine, 
nurtures the humane, and liberates the spirit.

In these times, industrialisation, development 
of intensive agriculture and urbanisation have 
created a real threat to ecosystems and their non-
material services to an enormous number of the 
world’s population. Under the pretext of economic 
development, numerous natural landscape territories 
of high aesthetic value, incommensurable in terms 
of money, are being destroyed and degraded. At 
the same time, research has proved that a degraded, 
unsightly environment has a disruptive eff ect on the 
people’s psyche. Such environment increases stress 
and causes stress-related diseases. Thus, man’s 
aesthetic qualities correlate with ecological qualities.

The modern man’s desire to leave the urban 
environment and seek nature can be observed 
in the growing popularity of rural tourism, 
ecotourism and bird-watching among the residents 
of developed countries. In recent years, Europeans 
have embraced ecotourism to distant regions of 
the world with rich biodiversity, defying potential 
health hazards in the absence their familiar urban 
comfort. To ensure the development of rural 
tourism and ecotourism, these countries need an 
appropriate infrastructure, tourist guides and 
service institutions. As the provision of these 
services is economically lucrative but impossible 
without the non-material ecosystem services, the 
situation facilitates a deeper understanding of the 
necessity to preserve and protect treasures of nature 
in these countries.

2.5 NONMATERIAL SERVICES

2.6 WHAT IS THE PRICE OF AN ECOSYSTEM?

It is in human nature to undervalue things that 
are there. When German tourists stopped their 
bus and, spellbound, watched and took pictures of 
storks that were standing on one leg in their nests 

at the top of telephone poles in Latvia, local farmers 
regarded them with a smile, as if they were slightly 
touched in the upper storey. Latvians take it for 
granted that every spring the stork returns to its 
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However rich our planet’s nature and however 
diverse its resources, the reserves are not inexhaus-
tible. As consumption increases, some of the 
resources will be depleted faster than they can be 
reproduced, or faster than science and industry 
can off er solutions for replacing them with 
other resources or raw materials. Therefore, the 
development and environmental policy documents 
of many countries as well as the activities of 
international organisations devote great a� ention to 
the agenda of use and management of nature and 
environmental resources. Natural resources are gi s 
of nature that the mankind uses or can potentially 
use to create material wealth, to ensure its existence 
and an increase in welfare. Such are elements of 
nature or their properties of a certain economic use 
within a given territory; for example, air, water, 
vegetation, mineral resources, soil. As a rule, the 
economic value of natural resources is identifi able.

The notion of ‘environmental resources’ is 
increasingly being used in environmental policy 
and development planning. In modern terms, 
environmental resources are natural resources of 
an essential present or future value within a given 
territory. Thus, ‘environmental resources’ broadens 
the notion of natural resources and includes the 
diversity of plant and animal species, the aesthetic 
quality of landscape, and educational, research or 
emotional value of environmental resources. The 
value of environmental resources usually cannot be 
measured in economic categories.

The economic value of resources is directly 
related to the use of natural resources and making 
profi t. For centuries, the economic value of 
resources was determined on the basis of the direct 
income from processing certain natural resources 
(mineral resources, timber) and selling the product. 
In the second half of the 20th century, more a� ention 
in the valuation of natural resources was paid to 
the indirect use of resources. Additional profi t is 

made, for example, from forest resources using 
them for health improvement, tourism, educational 
and recreation purposes (Figure 3.1). For example, 
supplementary income from the use of suburban 
forests for recreation usually exceeds the income 
from logging forests and timber processing.

To describe environmental resources and, in 
individual cases, natural resources, fi ve diff erent 
values have been recently used. One is the aesthetic 
value, which can be considered the real value. It 
means that any natural object (a lake, a mountain, 
birds) have a right to exist, irrespective of its use. 
Real values are eco-centric (environment-centred). 

The other four values of resources, including 
the economic value, are called external values 
(Figure 3.2). These values are related to the 
properties that the resources provide for human 
needs. They are anthropocentric (human-focused). 
They are more utilitarian (of practical use) than 
real values, which is why they have been discussed 
for a longer time in political and economic debates 
concerning use and management of resources. 
The aesthetic value of resources is connected with 
human senses: vision, hearing and smell. Many 
people set high value on, for example, walking 
along the beach at sunset. The aesthetic quality 
of environmental resources determines the 
development of several branches of economy, for 
example, tourism, as well as the choice of place of 
residence. Since there are many people who would 
wish to live in beautiful places, the demand for them 
is growing, thus determining the economic value 
of such places. The emotional value of resources 
is connected to the perception of place, senses and 
memory. Some people, for example, have highly 
developed emotional ties to a specifi c nature 
territory or plant or animal species. Sometimes it is 
referred to as sense of place. Psychologists consider 
that nature’s biotopes are of essential importance 
for one’s mental health, especially children’s.

3.1 NATURAL AND ENVIRONMENTAL RESOURCES, THEIR VALUE

Figure 3.1. Direct and indirect profi ts from exploiting forest resources
Indirect profi t comprises most of the value of nature protection areas and urban and suburban forests.
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from the potential value of the resources, it is 
evident that these resources can be classifi ed only 
as potential resources.

Traditionally, natural resources are classifi ed 
according to their accessible quantity and rate of 
the substance turnover cycle:

inexhaustible resources, ▪
conditionally inexhaustible resources, ▪
exhaustible – partially renewable resources, ▪
exhaustible – non-renewable resources  ▪
(Figure 3.3).

It must be noted that even this classifi cation is 
conditional and the belonging of some natural 
resources to one or another group may be 
reconsidered; classifi cations in popular publications 
and scientifi c research can also demonstrate 
essential diff erences. Inexhaustible natural resources 
are the resources whose reserves are not depleted 
by use, for example, solar energy, wind energy and 
heat of the Earth’s interior. Water resources have 
long been regarded to be inexhaustible natural 
resources; however, now many would class them as 
conditionally inexhaustible or partially renewable 
resources, considering the particular importance 
of freshwater for sustaining life and its increasing 
consumption in the world.

In dividing resources into renewable and non-
renewable, it is important to consider the time 
necessary for the used natural products to be 
replaced by new ones. It is assumed that it takes 

several generations for the renewable natural 
resources to be replaced by other resources. Such 
are, for example, timber, game animals, fi sh. Non-
renewable resources can never be renewed, for 
example, fossil fuels (oil and coal) and metallic ores. 
It is necessary to determine the period of renewal 
since some resources are renewed over a very 
long time. Oil or coal has formed over millions of 
years, which is thousands of times slower than their 
human consumption rate.

The inclusion of some natural resources 
among renewable resources lacks justifi cation. 
For example, resources of the sea (fi sh, 
crustaceans) were long considered exhaustible 
renewable natural resources. At the turn of the 
20th century, the per capita consumption of fi sh 
was ~16 kilograms. For many peoples fi sh and 
other seafood are their principal daily sustenance. 
It has been calculated that the total admissible 
annual harvest of fi sh and other sea animals in 
the world amounts to 85 million tons. However, 
the fi gure was ignored until fi shing exceeded the 
species replenishment rate. 47–50% of fi sh and 
other populations of sea animals have decreased 
so rapidly that their natural replenishment is 
nearly impossible; 15–18% of populations are 
potentially endangered; 9–10% have decreased 
but their natural replenishment is possible; 
21% are moderately exploited, while only 4% of 
populations have not been aff ected.

 Solar energy

Wind energy

Geothermal energy

 Tidal energy

Water resources

Air resources

Figure 3.3. Classifi cation of 
natural resources

3.3 DEPLETION, EXHAUSTION AND MANAGEMENT OF 
NATURAL RESOURCES

There are numerous examples of ill-considered 
human activities or mismanagement of natural 
resources when stores of some resources have been 
essentially diminished or destroyed. The most 
dramatic example of the negative impact of human 
economic activity on natural resources is the decline 
or total extermination of populations of game 
animals. It has been estimated that during the last 

3 000 years over 100 species of mammals and about 
150 species and subspecies of birds have become 
extinct. In many cases animals disappear not only 
as a result of their extermination but also due to 
environmental changes, when the environment can 
no longer ensure the conditions necessary for the 
life and reproduction of animal populations. Thus, 
sustainable use of natural resources is connected 

NATURAL RESOURCES

 Exhaustible natural resources Inexhaustible natural resources

Non-renewable 
natural resources 
(mineral deposits)

Partially renewable 
natural resources 

(soil, peat)

Inexhaustible 
natural resources

Conditionally 
inexhaustible 

natural resources

 Renewable 
 natural resources 
 (plants, animals)
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not only with the very use of particular resources 
but also with numerous other environmental 
conditions.

Humans extract diff erent substances and energy 
from the Earth’s interior. The substances extracted 
from the Earth usually are concentrated in certain 
geological deposits. For several centuries, the world 
has exploited only very rich ores. The availability 
of deposits and resources of rich ores does not 
encourage use of lower-grade (lean) ores or an 
essential improvement of extraction and processing 
technologies. As a rule, the extraction of resources 
grows exponentially, similarly to the depletion of 
resources. As people discover the possibilities of 
utilization of certain resources, their extraction 
shoots up. The availability of all the Earth’s resources 
is limited in a way, either due to insuffi  cient 
reserves, complicated extraction or transportation, 
inadequate technology of extraction and processing. 
Thus, a moment comes when the demand for 
certain resources exceeds that of their extraction. 
Society responds to this by a� empts to develop the 
research and extraction of mineral deposits and to 
improve extraction technologies. However, such 
activities gradually come in confl ict with the law of 
diminishing marginal productivity. It stipulates that, 
with a fi xed resource, a unit of another resource(-s) 
will yield a progressive decline in productivity 
when a certain output level is exceeded.

As the provision of natural resources decreases, 
prices go up, unemployment climbs, and it is 
the availability of natural resources that largely 
dictates the migration of population, formation of 
new se� lements and the abandonment of inhabited 
places in the world. Historically, the world society 
has responded to a decrease in the availability of 
resources with a price rise or replacement of one 
resource with another. For example, in Great Britain, 
around 1800, in response to total deforestation 
people started using coal instead of fi rewood, while 
a century later oil became the main energy resource, 
cheap and widely available. This scheme of society 
turning from one unsustainable resource to another 
has determined and advanced the development of 
mankind for a long while.

Social development and provision of the planet’s 
population with food and drinking water go hand 
in hand. The world’s population annually increases 
by 83 million, and the forecast is that in 2012 it 
will reach seven billion. The human population 
growth rates vary across the Globe, with 99% of the 
increase in the developing countries of Africa, Asia, 
Latin America and Oceania, where food shortage 
is increasingly frequent. According to the existing 
prognosis of the population growth, in 2025 only 
three of the most developed countries (The USA, 
Russia and Japan) will continue to be the world’s 
most populated countries. There are diff erent views 
on the suffi  ciency of resources in relation to the 
human population growth in the world.

Strict observance of the availability limits 
of natural resources can ensure sustainable 
development of society, in tandem with the use of 
natural resources. The principles of sustainable 
development for the use of natural resources are the 
following.

Principle 1. Substances that have been extracted 
from the lithosphere should not be allowed to 
accumulate systematically in the environment. 
The principle is violated when, for example, the 
use of fossil fuels leads to the formation of acid 
rain, or when in the process of extraction and use 
of phosphorus compounds, they accumulate in 
waters.

Principle 2. Human-made substances should 
not be allowed to accumulate systematically in the 
environment. The principle is violated when, for 
example, persistent organic pollutants accumulate 
in ecosystems.

Principle 3. Physical conditions of production 
and natural diversity should not deteriorate 
systematically. The principle is violated, for 
example, in the cases of deforestation, followed by 
desertifi cation and decline in the fertility of soil.

Principle 4. Use of resources must be eff ective by 
respecting people’s needs. This principle is of an 
ethical nature.

Principle 5. The nature’s capital must be con-
served. Decrease in any resource, if unavoidable, 
should be compensated by an increase of resources 
in some other place (way), thus preserving the total 
amount unreduced.

In their publications, many scientists stress 
that over a long period of time humanity has not 
been able to manage natural resources eff ectively, 
and this is why sustainable use of resources is 
required. It is necessitated by the growth of the 
human population, diminished availability of 
many resources resulting in intensifi ed use of the 
remaining resources. With the growing number 
of people and the development of technologies, 
the impact on the environment will inevitably 
increase. It is a ma� er of historical experience that 
restriction or suspension of the extraction or use 
of one or another resource will eventually lead to 
the confl ict of the parties concerned. For example, 
the decrease in the cod population in the Baltic Sea 
in the early 21st century caused heated discussions 
about their fi shing restrictions. Several European 
Union countries maintained that cod fi shing should 
be banned, while others considered that it should 
be only restricted. Under the circumstances the 
European Commission adopted a compromise 
decision which stipulated that cod fi shing quotas 
will be reduced every year by 15%. 

The future economic development and growth of 
the human population in many countries will cause 
shortage of natural resources, energy, food and water 
signifi cant for the development of humanity. Global 
society will face diffi  cult and complex environmental 
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euros (data of 2005). On average, the EU produce 
nearly 450 million cubic metres of timber a year, 
consuming just over 60% of the annual forest 
volume increase. However, even in the European 
Union, forests are endangered and require 
additional protection. A major threat arises from 
various biotic impacts and depletion of forests by 
grazing ca� le there. Forests are largely aff ected by 
air pollution, storms and forest fi res. For example, 
about 0.5 million hectares of forests and forest 
lands are annually destroyed by fi re, mostly in the 
countries of the Mediterranean region.

The recent EU enlargement has also resulted 
in a considerable development of the forest 
industry, evidenced in the forest area as well as 
the production and economic potential. Many 
new Member States have reinstated ownership 
rights; forest areas and other forest-related values 
have been privatised; several forest management 
activities, formerly under government control, 
have been transferred to the private sector. 
Notwithstanding that, the new Member States still 
own much more forest land than the old European 
Union Member States.

In Latvia forests occupy 2 950 267.3 hectares of 
the whole territory and, in comparison to other 
European countries, Latvia belongs to the forest-
rich states. 1 481 551.9 hectares (50.2%) of forests are 
under governmental management, the rest of the 
forests constitute 1 468 551.4 hectares (49.8%). 

Various information sources o en claim 
that forests are being cut out, that soon forests 
will disappear altogether, and so on. Indeed, 
deforestation is topical in many countries where 
tropical forests are being injudiciously cut, while 
in Latvia the situation has been diff erent for many 
years. Under the impact of natural factors (soil 
properties, climate) and human activities (the 
area of agricultural lands shrinks), the proportion 
of forest territories nearly doubled between 1923 

(forest coverage was 23%) and 2005 (forest coverage 
was 45.2%) (Figure 3.4).

A further increase in forest areas is expected 
as natural overgrowing and aff orestation of non-
agricultural lands are in progress.

As trees grow, the timber volume increases every 
year; according to the present estimates, in Latvia it 
is 16.5 cubic metres a year. Timber is harvested in the 
principal wood logging sites as well as in selective 
and sanitary cu� ing sites to improve the quality of 
stands. In Latvia in 2005, 11.26 million cubic metres 
of timber were harvested. Forests in Latvia are 
replanted with the aim to grow highly productive 
and biologically sustainable forest stands to provide 
timber resources for the national economy. At the 
same time, care is taken to preserve the ecological 
balance of the environment and to improve the 
recreational and aesthetic qualities of forests. In 
2006, the total area of replanted forests in Latvia 
constituted 29.5 thousand hectares.

The large forest territories provide favourable 
habitats for various species, which makes it even 
more important to preserve the forests rich in 
wetlands with many protected species, as well as 
rainforests, marshes and coastal lagoons.

3.6 NONRENEWABLE AND RENEWABLE ENERGY RESOURCES

Today the greatest a� ention in the world is 
devoted to energy resources because their use is 
usually irreversible, but the supplies of traditional 
fossil fuels (oil, natural gas) are running out fast. 
This is why over the last decades a� ention is 
focused on renewable energy resources and ways to 
increase energy effi  ciency. 

3.6.1 COAL

Coal is traditionally looked upon as the most 
typical fossil fuel. Today coal is primarily used for 
energy and coke production for producing iron and 

steel. Coal of a lower quality is used in cement and 
food production as well as in several less important 
industries.

Scientists have repeatedly tried to determine the 
amount of coal in the Earth’s interior. At present, 
the most thorough assessment was carried out in 
2006, stating that coal resources suitable for energy 
production amount to 1.081 trillion tons. Thus, 
their energy value is equivalent to 4.789 billion 
barrels of oil.

Although coal is o en considered a widely 
distri buted deposit and found in all continents 
in commercial amounts, 67% of reserves whose 
extraction is economically grounded are con centrated 
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BIOMASS

During recent years, the issue of boosting the 
use of biomass energy is gaining a� ention in the 
world. Biomass is the biologically degradable part 
of waste and residue (including plant ma� er and 
animal waste) of agriculture, forestry and related 
industries, as well as the biologically degradable 
part of industrial and household waste. It consists 
of organic ma� er created in photosynthesis now, as 
opposed to fossil fuel that formed millions of years 
ago. 

The main types of biomass are:
fi rewood, ▪
by-products of forest use (woodchips), ▪
household waste, ▪
building waste, ▪
straw, ▪
plants (bushes, trees, crops) specially grown for  ▪
harvesting biomass,
biofuel (methanol, biodiesel), ▪
manure. ▪

At present the EU generates only 4% of the 
required energy from biomass. If the EU used 
its potential fully, the countries could more than 
double the use of biomass, at the same time 
observing good agricultural practice, ensuring 
sustainable production of biomass, without causing 
any essential impact on local food production. A 
number of scientifi c and economic studies have 
brought out the following benefi ts of an increased 
use of biomass:

diversifi cation of energy resources in Europe  ▪
by increasing the percentage of renewable 
energy by 5% and diminishing dependence on 
imported energy by nearly half;
decrease in greenhouse gasses by 30 million  ▪
tons of CO2equiv. emission a year;
up to 300 000 workplaces, mainly in rural areas.  ▪

In rural areas of the Baltic states, houses are 
traditionally heated with fi rewood. In the last 
decade woodchips, residue of wood-working, 
shingles, granules and brique� es have been used 
more o en. High-quality fuel, like wood granules 
and brique� es, is used for heating individual 
homes, while fi rewood, woodchips and wood-
processing residue provide district heating. In the 
early 21st century, due to the reconstruction of many 

boiler-houses, fi rewood ranks second in energy 
production a er natural gas in the fuel balance of 
the Baltic states.

The use of straw is not very popular in Latvia, but 
straw is widely used in Denmark, France, Sweden 
and Germany. Recently, some boiler houses in 
Latvia also started to use straw.

With the construction of new solid waste 
poligons, biodegradable waste has been recently 
used for energy generation. Organic waste (food 
scraps, plant waste from gardens, wood residue, 
sewage sludge) is converted by microorganisms. As 
a result, waste is partially or fully transformed, and 
biogas is formed, which consists mainly of methane 
(CH4) and carbon oxides. Methane can be burned to 
generate thermal energy and electricity.

Many countries in the world pay ever more 
a� ention to the production of biofuel from biomass, 
which is a liquid or gaseous fuel for internal 
combustion engines. The most important type of 
biofuel is biodiesel, produced by esterifi cation of 
vegetable oils, for example, soya oil, with alcohol 
(methyl alcohol, ethyl alcohol). Production of 
biodiesel is waste-free, and the eventual by-
products – oil cakes, glycerol, sodium or potassium 
phosphates – can be further used in various other 
industries. 

Production and use of biodiesel (a rapeseed 
oil methyl ester) is rapidly developing in the EU 
Member States because the EU directives stipulate 
that the consumption of biofuel should grow 
by 0.75% a year and should reach no less than 
5.75% of the total consumption of vehicular fuels. 
Production of biodiesel is rapidly growing in France, 
Italy and Germany. At present France annually 
produces 200 000 tons of ethanol and 500 000 tons 
of biodiesel. Ethanol is produced from sugar-beet 
or crops, while biodiesel is mainly produced from 
rape. A hectare of rape plantation in France yields 
raw material for approximately 1.4 tons of biodiesel, 
a hectare of crops provides for 2.6 tons of ethanol, 
while a hectare of sugar-beet provides 5.8 tons of 
ethanol.

At the same time, rational use of energy is of prior 
importance – planning and economic use of energy, 
restriction of energy consumption, especially in 
heating and household use.

3.7 PROVIDING FOOD AND DRINKING WATER FOR THE 
HUMANITY

Land is undeniably one of the most important 
resources of nature for human life in all of the 
historically established stages of the social 
development of society. It has o en been said that 
land gives all a human needs for existence: plants, 
animals, minerals and building materials. At human 

disposal there are 149 million square kilometres of 
dry land, while the total world area of land, with 
the exception of Antarctic ice-covered territories, 
is 134 million square kilometres. Not all of the 
terrestrial area is available for economic activities 
because some of it is occupied by mountains, 
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rocks, deserts, coastal sands, tropical forests and 
marshlands; part of the territories are covered by 
terrestrial ice. This land fund diff ers by the structure 
of its use, by its regional distribution and by the 
amount of land resources per person.

In specialised literature, the notion of ‘land’ 
is explained as very wide and all-including; it 
represents the complex of all natural resources. 
The term ‘land’ refers to all the area not covered by 
the world’s oceans and seas. Thus, land includes 
agricultural and forest lands, areas covered by 
marshes and glaciers, mountains, territories under 
industrial, traffi  c and communication objects, 
cities, as well as water reservoirs – rivers, lakes 
and ponds, canals, ditches and man-made water 
impoundments.

Agricultural land comprises intensively farmed 
arable land, natural meadows and pasture land 
directly related to agriculture. Arable land is 
extensively used everywhere in Europe and the 
Mediterranean regions as well as in south-east Asia. 
The vastest pasture territories are in central Asia, 
Australia, the southern part of South America and 
in certain regions of Africa. All in all, meadows and 
pastures occupy a larger territory than arable land. 
Such diff erences and territorial distribution are most 
o en explained by the type of climate and fertility 
of land, population density, and other factors of the 
given region. The largest areas of agricultural land 
typically are in the temperate zone.

The character of land use has rapidly changed 
over the last centuries, exerting an ever increasing 
pressure on land and impacting the environment. 

For example, the main changes in Europe (with the 
exception of Russia) during the last 40 years include 
an increase in forest lands by 10%, a decrease in 
arable lands by 11% and a decrease in permanent 
pastures by 11%.

In general, the use of land is determined by 
several factors. Resources and infrastructure 
deserve special a� ention.

Natural resources: climate, vegetation, water  ▪
and hydrological conditions, soil and the actual 
use of land.
Human resources: population, their age struc- ▪
ture and education, land ownership rights.
Capital resources: funds, private and municipal  ▪
and state, to be invested in launching certain 
activities.
Infrastructure: traffi  c, communications and  ▪
other technical infrastructure.

In the Baltic states, long-term economic activities 
have essentially transformed the natural landscape; 
instead, a cultural landscape has appeared, 
refl ecting diff erent ways of land use. With the 
introduction of tilling, man had cleared deciduous 
forests to cultivate land for farming and, when soil 
fertility declined, the depleted fi elds were forsaken 
and le  to grow over. In Latvia, agricultural lands 
occupy approximately 40% of the territory of the 
country. The largest areas of fi elds, meadows and 
gardens, including river valleys and the gentle 
slopes of elevations, are in the south of the country. 
Forests and shrubbery cover about 49% of the 
territory, mainly poor soils; marshlands constitute 
10% of the territory of Latvia.

3.8 SOIL RESOURCES

One of the most important renewable natural 
resources is soil – the biologically active upper 
layer of land with a unique property – fertility. 
Soil development is a long-time, gradual and very 
complex process.

Soil is commonly understood as the uppermost 
layer of the Earth’s crust formed by mineral 
particles, organic substances, water, air and living 
organisms. Soil is the contact and interaction zone 
for the Earth, air and water, and the habitat for most 
of the biosphere. 

The fertility of soil is one of the principal factors 
that determine the use of land in a certain place. Soil 
properties determine the suitability of the place for:

agricultural production, including the develop- ▪
ment of farming or ca� le-breeding,
development of forestry, including nursing of  ▪
species of trees,
laying out tourist trails, ▪
building playgrounds for sports. ▪

The type and composition of soil can be an 
essential factor in regard to:

type of crops to be cultivated, ▪
type of land use in dominating soils, ▪
alternative use of specifi c soils, ▪
land tilling and improvement, ▪
types of irrigation or drainage, ▪
type and amount of fertilizers, ▪
soil protection measures.  ▪

In rural areas, soil fertility determines the market 
value of land, and this factor is applied in many 
countries to determine the cadastral value of land.

Since the process of soil development is 
extremely slow, soil can be actually considered a 
non-renewable resource. Soil is the source of food, 
biomass and raw materials. It is the foundation of 
life; a landscape element and a store of cultural 
heritage. Many substances, including water, 
nutrients and organic carbon, accumulate, fi lter and 
transform in soil. Soil is the world’s largest storage 
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of the active part of the carbon cycle (1 500 gigatons), 
and its functions should be protected because of 
their social, economic and ecological importance.

One of the preconditions for successful and 
competitive development of agriculture is the 
fertility of soil. Although cultivation of diff erent 
species of plants requires diff erent conditions, all 
of the plants require a defi nite amount of moisture, 
nutrients, suffi  cient depth for roots and a suitable 
energy regimen for photosynthesis and production 
of biomass.

Soil is an extremely complex and volatile 
environment. In Europe alone there are over 320 
important types of soil, and each of the types 
contains numerous variations of physical, chemical 
and biological properties. The ability of soil to 
perform its functions depends on its structure, 
while any damage to it aff ects other natural 
environments and ecosystems. Soil undergoes 
various degradation processes and hazards – it is 
aff ected by erosion, depletion of organic ma� er in 
soil, local and dispersed pollution, consolidation 
and subsiding of land, decrease in biodiversity, 
accumulation of salts, fl oods and landslides. Most of 
these factors or hazards take place simultaneously 
and, if the infl uence is serious, in arid or sub-arid 
climates it results in desertifi cation of the aff ected 
territories.

Soil degradation directly aff ects the quality of 
water and air, biodiversity and climate change. 
It can cause deterioration of human health and 
create hazard to human and animal food safety. In 
the European Union, soil degradation processes 
and the ensuing hazards diff er from country to 
country. Soil degradation is a problem for all 
EU Member States. Approximately 115 million 
hectares or 12% of Europe’s total land territory 
are eroded by water, and 42 million hectares are 
eroded by wind. Nearly 45% of soils in Europe are 
characterised by a low content of organic ma� er, 
mostly in the southern regions, also in France, the 
United Kingdom and Germany. Furthermore, there 
are about 3.5 million potentially polluted sites in 
the EU Member States.

To provide the world’s population with food, it 
is imperative that land degradation be reduced. At 
present, the total world territory of degraded land 
exceeds 1.9 billion hectares, which is more than the 
total territory of arable land. The largest areas of 
degraded land are in Asia (748 million hectares), 
Africa (495 million hectares) and Latin America 

(305 million hectares). In Europe degraded lands 
occupy 218 million hectares. In its report on land 
degradation, the World Resources Institute, the 
USA, points out that nearly 40% of the currently 
used agricultural lands suff er from various degrees 
of degradation, which presents a potential problem 
for the future concerning production of food for 
the population.

Numerous direct and indirect factors cause land 
degradation: deforestation, overgrazing, inadequate 
management of land, growth of human population 
in a certain region (Figure 3.15). Africa ranks among 
the fi rst in the population growth and this creates 
a need for new agricultural lands and excessive 
clearing of forests and shrubbery. Trees and bushes 
are also used as fuel for cooking. Deforestation 
results in leaching nutrients from soil, changes in 
the moisture regimen and decline of the physical 
properties of soil, which further results in the loss 
of soil fertility. Deforestation and burning of bushes 
for agricultural lands facilitate desertifi cation 
processes.

Desertifi cation is a loss of natural vegetation 
which causes a rapid decrease in soil fertility and 
an eventual total extinction of the soil cover due 
to soil erosion. This process involves changes in 
the soil moisture regimen, and soil gets salinised 
and compacted. It is commonly believed that 
desertifi cation is most characteristic of desert 
and temperate desert zones. Regular burning of 
savannahs ranks among major desertifi cation 
causes. Natural fi res are characteristic of 
savannahs; however, in our time most of them are 
consciously started by humans. The burning of 
vast grass and shrubland territories has aff ected 
soils in savannahs, they are o en depleted, and 
fi re in the regions adjoining deserts and temperate 
deserts has facilitated the advance of sands 
(Figure 3.16).

Overgrazing is another cause of land 
degradation. In arid regions, the nomadic ca� le-
breeding is traditionally practised, involving 
constant seasonal moving from place to place in 
search of new pastures. In this way ever new areas 
are aff ected by grazing. Besides, in our time it is 
the less fertile lands with loose ground vegetation 
unfi t for tilling that are allo� ed to ca� le-breeding. 
Along with the growing human population, the 
number of ca� le also grows, leaving an increasing 
impact on natural ecosystems. With the ground 
vegetation degraded by overgrazing, soil in these 
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3.9 WATER RESOURCES

Deterioration of the freshwater quality and 
depletion of its resources in certain regions of 
the world may become one of the most topical 
problems of society in the 21st century. In 2005, 
good quality drinking water was not available to 
two billion of the world’s population. According to 
the UN prognosis, 2.8 billion people in 48 countries 
will suff er from the shortage of freshwater by 2025; 
40 of these countries are in western Asia, northern 
Africa and the Sahel zone in Africa. For now, the 
international society does not have a solution to this 
problem, and a chronic freshwater defi cit in 2050 is 
expected to aff ect as many as four billion people.

Although the Earth’s freshwater resources are 
huge, many of them are not easily accessible 
for a variety of reasons (situated high up in the 
mountains or deep underground), or their quality 
is not suitable for human consumption. However, 
availability of water has already caused confl icts 
between people and countries alike. Experts warn 
that in the future water problems can create confl icts 
among Turkey, Syria and Iraq if Turkey builds dams 
on the Tigris and the Euphrates. In Africa, ba� les 
are going on for the waters of the Niger, in Asia for 
the Mekong, the Indus and the Ganges.

The use of water resources diff ers from country 
to country based on the level of development of 
the country and accessibility of water resources. In 
economically developed countries the average daily 
water consumption per person is 200–800 litres, 
while in developing countries it will hardly exceed 
60–150 litres per day.

Freshwater has a variety of uses. According to 
the UN data, the household use of water accounts 
for 12% of water consumption, 8% is consumed 
by the power sector and industry, and agriculture 
uses nearly 70%. In agriculture, water is used for 
the daily intake of livestock, watering and irrigation 
of fi elds. For be� er harvest, farmers have turned 
to improved irrigation methods in many places. In 
Spain, for example, 14% of irrigated agricultural 
lands provide over 60% of the total agricultural 
produce. Because of the irrigation of agricultural 
lands, surface water resources are running short 
in certain places, groundwater stores are being 
depleted, and salt-water intrusion would make 
freshwater unsuitable for human consumption. 
Climate change and drier summers in southern 
Europe and elsewhere in the world have increased 
the use of water resources; therefore, water now 

has to be imported to the places which never had 
previously suff ered from water shortage. Scientists 
consider that the pledge of the EU countries to 
increase the amount of biofuel up to 10% of the 
total amount of vehicular fuel by 2020 will result 
in a substantial increase in water consumption for 
agricultural needs.

The situation in Bahrain, Saudi Arabia and the 
United Arab Emirates is much more complicated. 
Due to a freshwater defi cit, people in these 
countries and many other places of the world 
have to desalinate large quantities of sea or salt-
lake water, or saline groundwater. The number of 
desalination plants in the world exceeds 15 000. 
Although the world supply of water for desalination 
is suffi  cient, the use of desalinated water for human 
consumption and in agriculture is restricted by the 
available electricity and by the high prime cost of 
desalinated water.

We have to note the fact that in the future 
freshwater will be increasingly extensively used, 
which may result in restrictions for the development 
of populated places, increased migration of the 
human population, growing pollution threats and 
other social, economic and ecological problems.

Figure 3.18. Inhabitants of the Sahel zone in Africa currently 
suff er the greatest shortage of drinking water
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others, and this process occurs in the atmosphere, 
hydrosphere, lithosphere and biosphere. In 
the lithosphere, carbon is stored in carbonate 
sedimentary rocks (limestone – CaCO3, dolomite – 
CaMg(CO3)2 and others), and it also forms fossil 
fuel sediments (coal, oil, bituminous shale). 
Furthermore, large amounts of carbon compounds 
(carbon dioxide and methane) are stored in the 
permafrost zone, and they also form waterbody 
sediments and the decomposition products of 
organic substances in the soil. 

In the hydrosphere, carbon compounds are 
present in living organic ma� er, carbonate ions and 
hydrogen carbonate ions in the form of dissolved 
carbon dioxide and methane. The atmosphere 
contains approximately 760 billion tons of carbon 
in the form of such compounds as carbon (II) oxide 
(CO), carbon (IV) oxide (CO2) and methane (CH4). 
Carbon compounds have diff erent cycling periods at 
each stage of the cycle: in the atmosphere it is quite 
short – 3 years, in the soil – 25 years, in the oceans – 
350 years, while the cycling period of carbonate 
rocks is more than hundreds of millions of years. 

The living, photosynthetic organisms of the 
biosphere that continuously absorb CO2 from the 
atmosphere, forming organic compounds, have 
vital functions in the carbon cycle. CO2 goes through 
a complete cycle in the atmosphere in a relatively 
short period of time – approximately four and a half 
years.

Not all dead organisms and plants decompose 
immediately. A small fraction of them reach the 
deep parts of inland waterbodies, seas and oceans 
and form sediments there. The organic material 
that decomposes slowly becomes part of the 
sedimentary rock formation process and can return 
into the atmosphere in a natural way (for example, 
in the process of erosion).

Carbon dioxide from the atmosphere can enter 
waterbodies and dissolve there. In water, algae 
absorb carbon dioxide in much the same way as 
terrestrial plants do. In addition, some aquatic life 
forms extract calcium and carbon dioxide from 
water to build calcium carbonate shells. When 
these organisms die off , their shells are deposited 
on the bo� om of waterbodies, forming limestone. 
In this way, part of carbon becomes involved in 
the sedimentary rock cycle, which will possibly 
bring it as limestone up to the Earth’s surface again 
in the future. A er that, the erosion process and 
weathering will decompose this limestone, and 
dissolved it will return into the ocean, and then, 
from the ocean, carbon will be released back into 
the atmosphere. 

The increase in carbon dioxide and methane 
emissions can become a factor that will adversely 
aff ect the environmental processes and carbon cycle. 
Estimates show that the amount of anthropogenic 
emissions of CO2 have been increasing on average 
for 2.5% per year within the last hundred years 

(Figure 4.24). Shrinking of forest areas also aff ects 
the concentration of CO2 in the air. The current 
amount of CO2 anthropogenic emissions is 
9.0 ± 0.5 GtC per year; however, depending on the 
World’s population growth scenario, it is estimated 
that these emissions can increase up to 35.8 GtC per 
year by 2100.

Human economic activity changes the carbon 
cycle and enhances the release of the carbon 
compounds accumulated in the lithosphere into 
the atmosphere. Fossil fuel combustion and 
deforestation make CO2 pass from the lithosphere 
and biosphere into the atmosphere much faster than 
it would occur in a natural way. At the same time, 
the return of CO2 from the atmosphere in a natural 
way takes place much slower than when it is aided 
by human economic activity. In eff ect, the amount 
of CO2 in the atmosphere irreversibly increases.

Methane plays a substantial role in the carbon 
cycle. Methane absorbs infrared radiation more 
eff ectively than CO2; therefore, its increase 
boosts the greenhouse eff ect, even if methane’s 
concentration in the atmosphere is lower than that 
of CO2. Since the 60s of the last century, when the 
atmospheric methane concentration measurements 
began, its total concentration has increased for 
an average of 1% per year. Part of methane is 
generated as a result of rice and livestock farming, 
especially from ca� le. Historically methane 
concentration changes, like those of CO2, have been 
related to the climate changes during the ice ages 
and interglacial periods. However, in recent years 
research shows that geological processes can also 
be a signifi cant source of methane. For example, 
such natural phenomenon as mud volcanoes is 
deemed to originate almost 10% of the atmospheric 
methane.

The concentration of carbon dioxide in the 
atmosphere has increased from 280 parts per million 
in the pre-industrial period to 385 parts per million 
in 2008 (Figure 4.24). Probing the composition 
of the air trapped in the continental glaciers has 
proved that the concentration of CO2 today is 
signifi cantly higher than it had been during the last 
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Life on the Earth is fragile, and every living being 
can continue to live only in the environmental 
conditions optimal for its life. Such factors as the rise 
or fall of temperature above or below the optimum, 
intensive fl ow of electromagnetic radiation (ionising 
radiation) or the action of chemical substances 
can annihilate living organisms and – in a wider 
context – life itself. Living organisms can also perish 
due to depletion of needed nutrients. Likewise, the 
impact of natural hazards and calamities can create 
unfavourable conditions for living organisms. Many 
times during the existence of the Earth, the number 
of species was reduced even by more than half as a 
result of various disasters. Moreover, living beings 
themselves can cause their living environment 
changes that have no less dramatic consequences.

The past, present and potential global threat of 
environmental pollution and degradation can to a 
great extent be considered one of the main factors 
that has an eff ect on the formation of society’s 
environmental consciousness.

Pollutant is any substance released into the 
environment as a result of human activity or 
natural processes that has an adverse impact on 
living organisms. Environmental degradation 
means that the environment becomes unusable 
for its designed purposes or that the development 
of living organisms and their communities in the 
environment is impeded. Environmental pollution 
and degradation can be caused by chemical 
substances, physical factors or the development of 
undesirable living organisms (biological factors). 
Diff erent substances or factors have diff erent 
eff ects. Any chemical, biological or physical factor 
is called toxic if it causes an adverse biological 
reaction. All toxic substances are hazardous, but not 
all hazardous substances are toxic. Toxic substances 
can be either naturally occurring, or they can be 
human-made (xenobiotic) – produced by means 
of synthesis or as by-products in the process of 
production of other substances. 

Environmental pollution is quite o en associated 
with chemical pollution, and we will deal with that 
in a bit more detailed manner below. Pollution of 
the environment by chemical substances can be 
classifi ed depending on the properties and structure 
of these substances. Environmental contamination 
with metals or their compounds (Cu, Pb, Co, Hg 
and others) and toxic trace elements (F, B, As, Se and 
others) can be marked out fi rst. Organic pollutants, 
such as pesticides, can have a negative impact 
on the natural environment. Organic substances 
can be formed as a result of the decomposition of 
household products, pest control with pesticides 
and herbicides as well as industrial pollution. The 
environmental pollution threat increases if the 

organic substances that have been released into 
the environment are persistent (Persistent Organic 
Pollutants – POP), i.e., if they remain there for a 
long period of time (even several decades in the 
soil). Such substances as pesticide DDT, dioxins, 
polychlorinated biphenyls and others belong to 
POPs. More or less chemically inert compounds 
in a state of fi ne particles can also contaminate the 
environment. Particles may form dust and aerosols 
in the air and suspensions in water.

All kinds of chemical compounds are increasingly 
released into the environment (Figure 5.1). To date, 
there are approximately 10 million known chemical 
substances, and a large part of them do not exist in 
the natural environment. There are approximately 
120 000 industrially produced chemical compounds 
that are widely used and 10 000 substances produced 
in the amounts exceeding 500 kg per year. Moreover, 
the number of types of industrially produced 
substances is increasing from approximately one to 
three thousand new ones every year.

Factors that cause environmental degradation 
can be classifi ed depending on their nature. The 
quality of the environment can deteriorate due 
to physical factors, for example electromagnetic 
radiation, the infl uence of which can be quite 
diff erent depending on the wavelength. Short-
wavelength electromagnetic radiation (γ rays) 
actively aff ects living organisms, and its sources 
are radioactive elements or reactions in atomic 
nuclei. UV radiation, which has longer wavelength, 
may have a signifi cant eff ect, for example, on 
the human skin or growth of plankton in surface 
waters. Noise pollution, i.e. high intensity noise 

5.1 ENVIRONMENTAL POLLUTION AND ENVIRONMENT 
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Figure 5.1. Production amounts of hazardous chemicals in 
the European Union Member States
CMR – carcinogenic (causing cancer), mutagenic (causing 
mutation) and reprotoxic (toxic to reproduction). The 
infl uence of CMR substances can increase the risk of 
formation of malignant tumours and mutations as well as 
cause reproductive system problems, aff ecting the off spring.
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(e.g., aerosols) and in technological processes 
(e.g., microchip cleaning). The lifetime of freons 
in the atmosphere is from 29 to 500 years. A er 
entering the stratosphere, freons interact with UV 
radiation, releasing chlorine or fl uorine atoms 
that can subsequently become involved in ozone 
degradation reactions.

The reduction of the ozone concentration (the 
ozone layer depletion) was observed for the fi rst 
time over the Antarctic, where natural processes 
initiate an especially intensive breakdown of ozone 
molecules (Figure 5.9). At the beginning of the 
1970s, the size of the Antarctic ozone hole was a 
few million square kilometres, while now it exceeds 
25 million square kilometres.

<150 175 200 225 250 275 300 325 350 375 400 425 450 475 >500

Figure 5.9. Profi le of the ozone hole over the Antarctic 
(ozone concentration in Dobson units)

The decrease in the ozone concentration in the 
stratosphere increases the intensity of UV radiation 
reaching the Earth’s surface. UV radiation is 
divided into three radiation ranges with diff erent 
wavelengths according to its biological eff ect: UV-C 
(wavelength λ < 290 nm); UV-B (λ = 290–320 nm) 
and UV-A (λ = 320–400 nm). UV-A and UV-B 
radiation reaches the Earth’s surface. Window glass, 
for example, absorbs most of this radiation. UV-C 
and a signifi cant part of UV-B radiation is absorbed 
in the stratosphere.

The depletion of the ozone layer by 5% will 
substantially increase the intensity of UV-B and 
UV-C radiation reaching the Earth’s surface. It is 
estimated that the mortality rate from malignant 
skin diseases will increase by 20%. Increased UV 
radiation can aff ect the immune system, vision, 
cataract may become pervasive. The intensity of 
UV radiation may have an eff ect on the agricultural 
production and on the reproduction of living 
organisms in the World Ocean, especially plankton. 

Reduction in the growth of plankton, in turn, 
will aff ect the fi sh feed base. Furthermore, the 
impact on the Earth’s thermal balance may also be 
considerable.

The depletion of the ozone layer and increase 
in the intensity of UV radiation reaching the 
Earth’s surface have far-reaching consequences. 
Diminishing the negative eff ects of UV radiation 
has become one of the central objectives of 
environmental protection policy. Suntan has for 
a long time been regarded as a sign of a healthy 
lifestyle and good health in general. However, 
today views about the healthfulness of sunbathing 
have radically changed. The production and use of 
various sunscreen cosmetic products and sunglasses 
that protect the skin and the eyes from UV radiation 
has been increasing.

Several legislative acts have been adopted with 
the aim to reduce the destructive eff ects of pollution 
on the ozone layer. The dra ing of legislation 
pertaining to the ozone layer protection began in 
1985. The most important international treaty in this 
regard is the Montreal Protocol on Substances That 
Deplete the Ozone Layer (a protocol to the Vienna 
Convention of 1985 for the Protection of the Ozone 
Layer) designed to restrict the production of these 
substances.

To a considerable extent, the legislation 
restricting the ozone layer depletion had laid 
the foundations for further development of 
an eff ective environmental law system. The 
environmental legislative acts dra ed for the 
purpose to restrict the use of substances that 
destroy the ozone layer provide for various 
activities carried out on an international level, 
such as the ozone layer study and monitoring, 
phasing out the production of these substances, 
compensations to developing countries for the 
losses incurred due to the high costs of alternative 
technologies. The implementation of the relevant 
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The climate in the Baltic countries has become 
warmer over the last years. Winters have become 
shorter and the snow cover thinner. The warm period 
has become longer, and there are fewer days with 
low temperatures. The average temperature on the 
planet has increased for approximately 0.7 ± 0.2 °C 
(Figure 5.13). Long periods of draught occur in 
summers. Air warming takes place not only over the 
continents but also over the seas and oceans. With the 
increase in temperature, the snow cover duration is 
decreasing. Air warming is related to the reduction of 
permafrost areas. Mountain glaciers recede to higher 
elevations and become smaller and shorter, aff ecting 
the mountain rivers. As glaciers melt and the snow 
cover diminishes, the global sea level is rising.

Temperature rise in the Northern Hemisphere 
and particularly in the Baltic Sea Region does not 
occur evenly throughout the year; for the most 
part, only the winter months have become warmer 
(Figure 5.14).
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Figure 5.14. Average monthly temperature rise in Rīga 
(1851–2008 I–XII) 

The eff ects of global warming are not equally 
intense in all regions of the Earth. Global warming 
has aff ected the rainfall pa� erns – they have recently 
become more irregular, leaving some regions with 
almost no precipitation and causing long drought 
periods, while elsewhere rainfalls have become 
much more frequent than before. In some regions, 
such as China, long drought periods alternate with 
severe fl oods, seriously impeding the agricultural 
production.

Precipitation is the source of freshwater which 
fl ows into the seas and oceans, changing the 
freshwater and saltwater proportion. These 
changes, in turn, aff ect the warm ocean current 
pa� erns. The mean sea level rises due to the 
increased precipitation and the melting of glaciers, 
ice cups and ice sheets. As a consequence, the 
habitable dry land areas decrease. Global warming 
and the related climate change can also cause 
serious economic problems. Climate change can 
seriously impede the agricultural production. 

The mean air temperature increases and unstable 
winters aff ect the plant kingdom. Due to the 
warm weather, many plants start to bloom earlier 
in spring and are destroyed by sudden frosts. 
Although late frosts have also occurred before 
the major climate change, in present-day warm 
winters the plants break into leaf well before 
spring begins. Many countries of the world that 
base their economies mostly on agriculture incur 
losses and may even face an economic crisis due 
to climate change. The irregularity of rainfall also 
causes serious damage, since both heavy rains 
and draught badly aff ect crops. The developing 
countries that have not accumulated suffi  cient 
reserves for emergencies may experience even 
greater problems with providing living means to 
their residents.

Variability of climate systems can be projected with 
the help of climate models used when it is impossible 
to study an object or phenomenon directly.

All the issues related to the Earth’s climate change 
are interrelated – when the air temperature changes, 
the rainfall and global sea level will also change, 
and each of the factors will aff ect the others. This 
principle is underlying climate change modelling.

The increase in global warming largely depends 
on greenhouse gas concentrations and emission 
amounts. Therefore, to forecast the temperature, 
we need to forecast the gas emission amounts, 
which, in turn, depend on the lifestyle of humans. 
The United Nations Intergovernmental Panel on 
Climate Change has developed several alternative 
models for the prospective development of society 
and climate change:

Scenario A1 (‘zero’ growth). Greenhouse gas  ▪
concentration in the atmosphere remains at 
the level of 2000; there is no economic and 
population growth, and climate change is 
driven by the climate system inertia only.
Scenario B1 (sustainable development). Natural  ▪
growth continues until the middle of the 21st 
century, then the population declines; the 
economic development continues.
Scenario A2 (‘business as usual’). This scenario  ▪
describes a diff erentiated world, in which each 
nation relies on its own powers and resources; 
the population is constantly growing; economic 
development is regionally-oriented.
Scenario A1B (technological progress). This  ▪
scenario describes a world of rapid economic 
development, population growth and 
technological progress that allows to reduce 
the consumption of material resources.

The climate change future scenarios predict that 
the air temperature will rise by 1–8 degrees on 
average, and the warming rate is projected to be 
higher than it was in the 20th century (Figure  5.15). 
Global warming will defi nitely aff ect the average 
rainfall on the Earth (Figure 5.16). Along with the 
increase in temperature, the moisture concentration 
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nitrogen oxides play a considerable role in these 
processes. Since the airborne solid particles form 
the condensation centres for water vapour, all 
these reactions take place in the atmosphere in the 
presence of water. Acid rain formation is a typical 
example.

As aerosols and dust particles have a relatively 
large surface, they can sorb atmospheric gases, 
chemicals, micro-organisms and water vapour, and 
this sorption process determines the rather complex 
composition of aerosols.

Atmospheric aerosols and dust can signifi cantly 
aff ect the Earth’s climate, as evidenced by long-term 
climate change analysis and the increasing eff ect of 
dust from volcanic eruptions on the climate.

An important group of aerosols are those of 
organic composition. Their source can be both 
natural processes (plants, forest fi res, organic 
ma� er decay) and anthropogenic processes. The 
presence of metal compounds (Pb, Hg, Cu, Ni, Be), 
radioactive isotopes and organic substances in the 
composition of aerosols can particularly adversely 
aff ect the human health. The exposure to aerosols 
is most hazardous in case of inhaling such particles 
that are retained in the lungs (coarser dust particles 

are captured in the nasal cavity and upper airways, 
whereas fi ner particles can be exhaled). The aerosols 
containing such particles are called respirable 
aerosols. Their particle sizes are o en smaller than 
2.5 μm. These aerosols are designated PM2.5 (PM 
stands for Particulate Ma� er). The eff ects of these 
aerosols can be as follows:

1) the substances adsorbed on the surfaces of 
aerosol particles may desorb and enter the 
circulatory and lymphatic systems. Such 
an eff ect is typical of various combustion 
products. Combustion product aerosols contain 
carbon, and on the surface of these aerosols, 
usually there is quite a high concentration of 
diff erent organic substances originated from 
incomplete combustion or in the process of 
thermosynthesis;

2) ultrafi ne particles, such as asbestos fi bres, can 
penetrate the blood or lymphatic system from 
the lungs; 

3) aerosol particles can remain in the lungs 
and calcify, causing constant irritation. The 
aerosol eff ect of this type is characteristic of 
occupational diseases – asbestosis and silicosis, 
caused by inhaling the air polluted with 
mineral particles;

4) micro-organisms, bacteria or fungi residing 
on the aerosol and dust particles may cause 
allergic reactions as well as illness.

The dust of pollen, wood, fl our and other organic 
substances can be considered a special group 
of aerosols. Since these substances are organic, 
their composition diff ers signifi cantly from the 
traditional dust composition; yet, these aerosols can 
cause allergies.

Since the eff ects of aerosols on humans, animals, 
plants and buildings can be detrimental, and 
aerosols and dust can be considered, by their mass, 
the largest group of atmospheric pollutants, it is 
crucial to limit their emission in the main sectors 
responsible for this kind of pollution, namely the 
production and energy industry.

Figure 5.22. Sand storm in the Sahara

5.5 INDOOR AIR POLLUTANTS

Air pollution is usually associated with the 
quality of outdoor urban air. However, the health of 
humans may be much more aff ected by air pollution 
in their living environment – dwelling and working 
premises (Figure 5.23).

There are several factors that determine indoor 
air pollution. First, there is the air pollution in 
human living environment caused by the external 
air infl ow. An example of such a situation is an 
excessive concentration of lead and polyaromatic 
hydrocarbons in dwelling premises near 
motorways. Second, diff erent local sources – such 
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with asbestos, a relatively large part of its fi ne 
fi bres is lodged in the lungs. Prolonged exposure to 
asbestos dust may cause asbestosis – a pulmonary 
fi brosis caused by asbestos inhalation, associated 
with pleural calcifi cation and a possibility of 
developing into lung cancer. Asbestosis has a very 
long latency period – 14 to 35 years.

Another pollutant aff ecting, fi rst of all, indoors 
and working environment is radioactive radon 
(Rn). Radon is a colourless noble gas, denser than 
air, formed naturally as an intermediary product in 
the decay process of such radioactive elements as 
uranium (238U) or thorium (232Th). Condensed radon 
has a blue glow. As gas radon is an inert substance, 
which is not retained in the human body. Radon is 
hazardous due to the action of atoms separated in 
its breakdown process while the gas is in the lungs. 
Radon decay products are reactive metals that form 
oxides and other compounds that are deposited 
in the human body. Since these compounds are 

unstable and disintegrate further, in this way 
the human body becomes exposed to internal 
ionising radiation. In most cases, the eff ect of this 
radiation is the development of malignant tumours 
(primarily lung cancer). Swedish scientists estimate 
that in Sweden up to 25% of death occurrences from 
lung cancer are caused by radon. Indoor radon 
contamination is a typical human living environment 
pollution problem, because high concentrations 
of radon can occur only in confi ned spaces with 
limited air circulation. Up to 80% of radon emission 
comes from soil and the rock weathering process. 
Since radon as gas is very penetrating, it enters into 
the human living environment through cracks and 
openings in building foundations. Drinking water 
can also be a major source of radon.

In conclusion, considering the substantial eff ect of 
indoor air quality on the human health, the range of 
issues associated with air pollution in human living 
environment deserves special a� ention.

5.6 MAIN WATER POLLUTION PROBLEMS

As a result of human activities, substances 
diff erent from those formed in natural processes get 
into water and signifi cantly aff ect its composition 
and properties. These substances are inorganic 
(nutrients, inorganic salts, toxic trace elements, 
radionuclides) and organic (biodegradable 
substances, oil products, pesticides, surfactants). 
In addition, the physical eff ects of human activities 
on water are considerable. In Latvia, contamination 
with nutrients and organic substances is quite 
substantial and wide-ranging, whereas other types 
of pollution and elements are typical of the local 
point sources of pollution. The subsequent sub-
sections will provide a more detailed description of 
the major water pollution types and elements.

5.6.1 WATER POLLUTION WITH 
NUTRIENTS

The main nutrients found in waters, considering 
their signifi cance for the life processes in water 
bodies, are the following: nitrogen compounds – 
inorganic ions (NH4

+, NO2
+, NO3

-) and organic 
compounds; phosphorus compounds – inorganic 
(PO4

3-, HPO4
2-, H2PO4

-, polyphosphate ions) 
and organic compounds; and iron and silicon 
compounds in diff erent forms and oxidation stages.

Ammonia (ammonium ions) is formed in water 
bodies, when heterotrophic bacteria decompose the 
organic nitrogen-containing substances, although 
its concentration more o en depends on the infl ow 
of organic waste (slurry, sewage, excrements) and 
municipal and industrial waste into water bodies, 

where nitrogen may be present in the composition 
of organic substances (proteins, amino acids, 
amines, nucleic acids). When organic substances 
decompose, a relatively large number of various 
nitrogen compounds are formed as intermediate 
products; however, owing to low biological 
stability, their accumulation in waters does not 
occur. Ammonium ions are toxic, especially their 
eff ects on fi sh.

Nitrite ions (NO2
-) are mostly formed as 

intermediate products of nitrogen compound 
transformation – through the oxidation of NH4

+ 
or reduction of NO3

-. In uncontaminated waters 
nitrite ions are found in trace amounts (> 0.001 mg/l 
NO2

-), and the increase in their concentration is an 
essential indicator of pollution.

Nitrate ions (NO3
-) can be found in all types of 

water bodies. The concentration of nitrate ions 
in clean surface water normally is 0.4–8 mg/l, 
whereas in contaminated water it may be as high as 
50 mg/l. The main pollution sources are fertilisers 
leaching from the soil and organic and inorganic 
substances in their conversion and transformation 
processes. The forms of nitrogen compounds are 
interdependent, and they can transform into one 
another. The cycling of nitrogen compounds is 
determined by the activity of micro-organisms.

The signifi cance of phosphorus compounds for 
reactions taking place in the aquatic environment 
is related to their role in the metabolism of aquatic 
organisms and to the fact that only relatively 
small amounts of phosphorus are present in the 
hydrosphere. Compared to other elements whose 
presence is indispensable to the development of 
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and the environment and the organism’s ability 
to distance itself from the environment to such an 
extent that the changes in environmental physical 
and chemical parameters cannot signifi cantly aff ect 
the basic life processes.

Any living organism (including a human being) 
is an indivisible unity of cells, tissues and organs. 
Regulatory mechanisms provide for the functional 
unity of various tissues and organs, and specifi c 
defence mechanisms are responsible for the 
organism’s relative independence from the eff ects 
of various external environmental factors:

homeostasis – the organism’s ability to  ▪
maintain the internal environment and 
various bodily functions in a stable state in the 
changing internal and external environmental 
conditions. Homeostasis is regulated by the 
complex self-regulatory mechanisms of the 
organism;
adaptation – the ability of living organisms to  ▪
adapt to changing circumstances of existence 
developed in the evolutionary process. The 
organism’s adaptation processes comprise 
various systems of organs, but the regulatory 
mechanisms of the nervous and hormonal 
systems are the most signifi cant.

Although several stages can be distinguished 
within the adaptation process, when the 
environmental conditions drastically change, bodily 
function disorders followed by complex adaptation 
reactions mostly occur fi rst. The organism is 
actively looking for a suitable state to meet the new 
circumstances. A er that (in a favourable situation), 
the functions stabilise because the adaptation has 
taken place.

If foreign chemical substances enter the body, 
the adaptation process reinforces the activity of 
enzymes – they transform and destroy the chemical 
substances.

If the eff ects of environmental factors exceed 
the organism’s adaptive capacity, it is broken 
down, initiating the exhaustion phase in which 
compensatory mechanisms start their action against 
the onset and progression of a pathological process. 
The eff ects of adverse environmental factors and 
pollution depend mainly on the organism’s health 
condition, age and sex. Children and elderly 
people are much more sensitive to the harmful 
eff ects of pollutants than adults. This also applies 
to pregnant women and their unborn children, 
sick people and people with diff erent pathological 
conditions, such as nutritional defi ciency diseases 
and avitaminosis.

To fi ght the eff ects of adverse environmental 
factors, the body has developed several defence 
systems that ensure its ability to resist these 
adverse impacts. The skin and mucous membranes, 
the organs located on the boundary between 
the environment and organism (respiratory and 
digestive systems, the lymphatic system and 

urinary tract) as well as the immune system, 
mononuclear phagocytic system and defence 
refl exes perform the barrier function.

 The purpose of immunoprotection is the 
organism’s defence against genetically foreign cells 
and substances. The lymphatic tissue and organ 
systems perform the organism’s immunoprotection.

The defence functions of the respiratory system 
are as follows: ciliary movement in the bronchial 
epithelium and excretion of mucus from the 
bronchial glands, bronchial muscle contractions, 
activity of the pulmonary macrophage system, 
secretion of immunoglobulins from the airway 
mucosa and stability in the pulmonary alveoli 
provided by a complex system of self-regulating 
surfactants.

In the process of evolution, the organism’s 
defence system has eff ectively developed to combat 
naturally toxic substances and other adverse 
factors. However, the environmental pollution 
also contaminates the internal environment of 
the human body. Dust accumulates in the lungs, 
metal compounds are deposited in the bones, so  
tissues and organs. Contamination in the human 
body initiates changes in the physical and chemical 
parameters of the organism’s internal environment. 
A considerable contamination of the environment 
and organism can disturb the functioning of the 
organism’s defence system. 

If the harmful environmental conditions are 
excessively hazardous or persist for longer periods 
of time, exceeding the organism’s adaptability, they 
become the risk factors for a variety of pathological 
conditions, illnesses or even death.

6.3.2 EFFECTS OF ENVIRONMENTAL 
POLLUTANTS AND FACTORS ON 
HUMAN BEINGS

Pollutant chemicals and biological factors (living 
organisms) might be present in the air, water, soil 
and food, and they can enter the body through the 
respiratory tract, gastrointestinal tract, skin, eye 
conjunctiva and placenta. The ways of entry depend 
on the aggregative state of substances and physical 
and chemical properties of compounds. Whatever 
the mode of absorption, all chemical substances 
enter the bloodstream and, from there, into various 
organs and tissues.

Bacteriologically contaminated water is the 
main cause of the diseases of the digestive system, 
skin, eyes and many other. Approximately 80% of 
diseases recorded on a global scale and more than a 
third of death occurrences in developing countries 
are directly related to the use of contaminated 
water.

The most representative physical pollutants of 
the environment are noise, vibration, non-ionising 
and ionising electromagnetic radiation.
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ecological, ethnical, social, cultural and other aspects. 
Most o en it occurs by confusing the objective and 
instruments – considering the rapid growth of 
economy and the reduction of infl ation and the state 
budget defi cit to be the main objectives. 

Sustainable develop ment does not mean that the 
present generations must ensure the welfare of the 
future generations – each generation has to take care 
of its own welfare. If we do it instead of the next 
generation, how will it be able to take care of the 
welfare of the subsequent generations? However, 
our generation can put the next generation in 
a be� er starting position by not damaging the 
environ ment, not making it to pay off  our debts.

The notion of sustainable develop ment appeared 
in the second half of the 20th century when the 
a� itude towards material goods changed, taking 
purchasing them for granted. At the turn of the 19th 
and 20th century, the eminent American economist 
Thorstein Veblen formulated the term ‘conspicuous 
consumption’, indicating that people are purchasing 
material benefi ts not only because they need them, 
but to prove themselves and others that they can 
aff ord to buy them, as an act of self-assurance. The 
things have lost the respectful a� itude towards 
them and the work put in them; therefore, things 
are thrown away lightly. Thus, natural resources 
are turned into waste without creating true growth 
of welfare. Probably this is the main reason why 
in the second half of the 20th century the mankind 
started to acknowledge that its develop ment has 
lost sustainability. 

Sustainable develop ment may remain a beautiful 
and utopian objective if society and each individual 
do not understand this objective, accept it as their 
own and subject their everyday activities to this 
objective. Even if the largest part of society does it, 
the activities of some individuals not complying 
with the objective are suffi  cient to endanger the 
objective. What are we to do in order it would 
not happen? It is unlikely that rigour of law or 
upbringing and good example will be suffi  cient. 

Each person has his or her own system of 
priorities. How to achieve that activities of that 
person to a� ain his or her objectives are not in 
confl ict with the interests of society? 

Activities of humans in order to achieve an 
objective can be explained using the basics of game 
theory – the concept of Pareto effi  ciency and Nash 
balance. Such approach is typical of society because 
the benefi t of an individual depends not only on his 
or her own behaviour, but also on the behaviour of 
all the members of society. 

The situation when none of its participants is 
able to fi nd any other situation in which his or her 
benefi t would increase concurrently not reducing 
the benefi t of any other participant is called a 
Pareto-effi  cient situation. 

The situation when none of its participants is 
able to increase his or her benefi t by changing his 

or her labāk: a� itude (if others do not change their 
behaviour) is called a Nash balance situation.

Every day we see a bounty of Nash balance 
situations that are not Pareto-effi  cient. Each of us has 
once judged, ‘I understand that what is happening 
is wrong. However, if I change something, I will 
suff er myself. Therefore, I will be� er keep silent. 
Let somebody else undertake the role of initiator of 
changes’.

If the situation (the set of behaviours of members 
of society) is not Pareto-effi  cient, it is always 
possible to fi nd some be� er situation. So, the 
set of behaviours of members of society, which 
complies with sustainable develop ment, should be 
Pareto-effi  cient. At the same time, not any Pareto-
effi  cient situation will comply with sustainable 
develop ment. Pareto-effi  ciency is necessary but 
insuffi  cient condition for the situation to comply 
with sustainable develop ment.

The fi rst basic theorem of the welfare economy 
declares – free market ensures that the use of 
resources in economics will be Pareto-effi  cient. 
Some times it is mentioned as an argument that 
the free market itself is a mechanism that ensures 
sustainable develop ment of economics. Neverthe-
less, the explanation is false due to the following 
reasons: 1) the theorem is applicable to an ideal 
model of total competition only, which does not 
exist in today’s economics, 2) the indicator of profi t 
in fi nancial terms is considered to be the effi  ciency 
criterion, which is too simplifi ed and is not correct 
from the point of view of sustainable develop ment.

Let us assume that a Pareto-effi  cient situation 
that complies with sustainable develop ment can be 
found. Let us assume that the majority of members 
of society would acknowledge it as correct and 
undertake to follow the sustainability principles. 
Would it be suffi  cient to implement such Pareto-
effi  cient situation in real life? The liberal paradox 
of the welfare theory declares that counting only 
on free action of humans and achieving a Pareto-
effi  cient situation are incompatible. Pareto effi  ciency 
is endangered by Nash balance – if at least one of 
the members of society withdrew from a Pareto-
effi  cient state because his or her individual benefi t 
would increase this way (although the benefi t to 
other members of society would decrease), seeing 
that, other members of the society would start to 
think, ‘If this is what the others do, why shall I be the 
honest fool?’ Thus, the society would fall into Nash 
balance, when each member of society understands 
that the situation is wrong; however, if anybody 
started to change it, they would only suff er for it. 

The question therefore is, how to a� ain that the 
Pareto-effi  cient state is retained and there is no 
Nash balance? 

The American economist Thorstein Veblen 
has discussed such concepts as ‘instincts’ and 
‘institutions’ in his works. Institutions are sets of 
norms created in the course of centuries, which are 
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Gross national product (GNP) is the total value of 
the end-products created in a year with the means 
of production owned by the citizens of a country. 

The diff erence between GDP and GNP constitutes 
the net income acquired by foreigners. If GDP 
exceeds GNP, the citizens of a country earn less 
in foreign countries than foreigners earn in the 
respective country.

Economists have put forward the idea that there 
are three sectors of economy:

primary sector includes acquisition of raw  ▪
materials by way of agriculture, fi shery, forestry 
and the mining industry. The countries with 
low levels of income represent this group; 
secondary sector includes industrial production  ▪
related to manufacturing and construction. 
The countries with medium levels of income 
represent this group; 

tertiary sector includes provision of services  ▪
(e.g. education, tourism). The developed 
countries dominate this group. If a country has 
a large proportion of the tertiary sector in its 
economy, it means it is in the stage of maturity 
and in the process of growth. 

The develop ment of the economy of countries 
starts with the primary sector of production, then 
transfers into the secondary sector and the tertiary 
sector. Along with economic growth and increase in 
income, demand for agricultural products increaases 
rapidly in proportion, and the secondary sector 
grows. With further increase in income, the demand 
for services also increases; thus, the secondary sector 
grows and develops. In some developing countries 
the tertiary sector is very signifi cant because of 
tourism, yet the secondary sector is undeveloped. 
Economists deem such situation risky for a country. 

7.3 SUSTAINABLE DEVELOP MENT OF ECONOMY AND THE 
ENVIRON MENT 

The most diffi  cult thing in the assessment 
of economic develop ment is to choose unifi ed 
indicators which would best refl ect the progress 
towards sustainable develop ment, as well as the 
economic processes and their impact on the environ-
ment. Monetary units usually serve as economic 
indicators, physical units – as environ mental 
indicators (area of logged forests in ha, number 
of endangered species, amount of pollution), but 
social indicators usually concern the conditions of 
real life (level of employment, poverty) or human 
values aff ected by cultures, morals and religions. 
Many indicators allow to assess the achievement of 
diff erent objectives of sustainable develop ment.

Several complex indexes have been developed 
that broaden environ mental, social and economic 
indicators and unify them in one scheme, thus 
facilitating the assessment of the progress towards 
sustainable develop ment.

Analysis of environ mental management allows to 
conclude that the procedures for determining and 
regulating the economic effi  ciency of the environ-
ment must be improved so that environ ment-
friendly decisions can be made in companies and in 
the economy in general. 

Each production process can be divided into 
three parts: 

input  ▪ – raw materials, additional materials, 
energy resources, labour;
production process ▪  – mechanical, chemical or 
other type of processing of materials;
output  ▪ – the product (also waste, emissions into 
soil, water and air, noise, dust, smells).

From the point of view of the environ ment, it is 
especially important to assess the output. Although 

pollution is created in the process of economic 
activities, it is not always a signifi cant risk for certain 
stages of production. There is a greater risk of 
emissions into air, not in water, in certain production 
processes. If the possibility the emissions would form 
is approximately equal, the impact on the environ-
mental must be assessed, fi nding out whether 
emissions into water may cause more serious 
environ mental eff ects than emissions in air. Using 
such scheme in a particular company, it is easier to 
fi nd those parts of the production process where 
there are defi ciencies and the economic activities 
violate the conditions specifi ed in a pollution permit. 

As to investments, the adoption of a decision 
regarding the use of investments is an especially 
important stage. The time of payback of investments 
and prospects of the develop ment of the object of 
economic activities depend on careful and correct 
preparation of the investment plans. Diff erent 
methodological approaches and basic principles are 
used for the assessment of real investment project 
effi  ciency in international practice, depending on 
the type of projects. They can be classifi ed into two 
groups:

methods which do not intend the use of the  ▪
concept of discounting: 

assessment method for the profi t margin, ▫
assessment method for the payback period of  ▫
investments, 

methods based on the use of the concept of  ▪
discounting: 

assessment method for the net present value, ▫
assessment method for investment profi t- ▫
abi lity,
assessment method for internal rate of return.  ▫







138

from these improvements. Thus, the willingness to 
pay for the improvements of environ mental quality 
and the benefi ts of society related to a cleaner 
environ ment, improved health, be� er-functioning 
ecosystems, aesthetics and the increase in property 
value can be considered a demand function. 

In economics, an effi  cient pollution level is 
the point at which pollution reduction costs do 
not exceed the benefi ts of society from pollution 
reduction. It is not the so-called ‘zero pollution’ 
because at the present technological level the so 
called ‘zero emission technologies’ are rather an 
ideal solution than a real possibility, which the 
present technologies could help to achieve only 
by completely ceasing to use electricity and the 
transport system, diff erent goods and services.

We can also search for solutions to environ mental 
problems by modelling demand and supply for 
diff erent goods and services that couse environ-
mental pollution. In this case the market failures are 
externalities and imperfect information.

Externalities arise if additional costs or benefi ts 
to a third person who is neither buyer nor seller 
of goods occur while goods are produced or 
consumed. If there is a factory in the city which 
produces cement and hazardous emissions, 
additional costs to residents arise – they might fall 
ill more frequently, go to general practitioners and 
buy medications. It is a negative externality which 
causes costs not included in the price of goods, and 
too much of these goods are produced because the 
market price does not refl ect the costs to all society 
(Figure 7.7). 

If the factory introduces a new technology or 
installs purifi cation devices which reduce pollution, 
an additional benefi t arises for the third persons – 
the health of the residents is improving, labour 
productivity is increasing, people can earn more – 
this is a positive externality, and too li� le of such 
goods are produced because the market price does 
not refl ect the benefi ts to all society. 

Market failures are also caused by incomplete 
information. Consumers frequently are unaware 
of the external eff ects and costs consumption 
causes to society at large. For example, plastic 
bags decompose extremely slowly, excessive 
consumption of surface water and groundwater 
adversely aff ects the quality and amount of water 
as well as the ecosystems depending on the water. 
Purifi cation of air or water and elimination of 
pollution have positive external eff ects, improving 
the health of residents, increasing the yield of 
agricultural products, preserving biological 
diversity. By ensuring the society with information 
regarding the consequences of consumption, the 
demand or readiness to pay for the improvements 
of environ mental quality could increase.

Pollution reduction is a policy instrument 
via which the governments try to solve market 
defi ciencies – to regulate demand and supply or 
to ensure reduction of environ mental pollution. 
However, intervention of the government does 
not always provide an effi  cient result – the market 
failures are not completely eliminated. 

7.4.3 POLLUTION REDUCTION 
METHODS

The means and methods at disposal of 
governments fall into three principal groups: 
institutional approaches, legislative instruments 
and methods of economics.

The institutional approaches are granting 
property rights of public goods to some of market 
participants, reduction of transaction costs and 
provision of availability of information.

Legislative instruments are laws, regulations or 
standards approved with specifi c procedures which 
determine the requirements to the production 
process, goods or pollution – quotas, prohibitions, 
non-tradable permits, pollution zones.

Economic methods (taxes, targeted subsidies, 
tradable emission quotas) are policy initiatives 
which allow a polluter to choose an economically 
profi table method for the reduction of pollution. 

Transaction costs are related to negotiations 
between a polluter and representatives of society 
suff ering from this pollution – legal consulting, 
negotiations, premises and information. 

The institutional approach is described in theory 
by the Coase theorem. In 1960 the outstanding work 
‘The Problem of Social Cost’ wri� en by the American 
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utility,
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Figure 7.7. Impact of externalities on the competitive market 
equilibrium
MPC – marginal private costs; MSC – marginal social costs (pri-
vate costs plus external costs); MPB – marginal private bene-
fi t; MSB – marginal social benefi t; qc – quantity of competitive 
equilibrium; qE – quantity of effi  cient equilibrium; pC – com-
petitive equilibrium price of goods; pE – effi  cient equilibrium 
price of goods.
In competition conditions, the quantity of balance of demand 
and supply would be qc and the price – pc. If the costs which 
arise due to a negative external eff ect are added to marginal 
private costs, the line of marginal private costs MPC diverges 
towards MSC. We can see that the balance effi  cient for society 
is with less goods qE and higher price of goods pE.
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The infl uence of small risks manifests itself in one 
unit (object) characterising a risk or to several units 
(objects) characterising a risk, for example: 10 road 
transport vehicles having suff ered in the fi re in a 
factory or in a road traffi  c accident at the same time 
are included in the category of losses of small risks. 

Classifi cation of small risks:
nature risks (wind, hail, drought, incessant rain),  ▪
risks caused by the third person. ▪

Insurable risks that do not aff ect society as a 
whole but a person’s property, real estate, health or 
business, for example, road transport accidents or 
road transport the s or a fi re in a private property 
do not cause global problems. These risks are 
identifi able and they can be merged. These risks 
can be diversifi ed and are insurable. 

In an ideal case, the insurance risks correspond to 
several requirements: 

risk can be assessed in fi nancial terms,  ▪
insurable risk is represented by many units,  ▪
purchaser of insurance is a neutral person  ▪
towards a risk, 
risk is small,  ▪
losses are accidental, ▪
losses caused by risk are identifi able,  ▪
compensation is economically justifi ed. ▪

The choice of administration of insurance de-
termines the character of insurance: 

private insurance – the private sector (small  ▪
risks),
public insurance − the public sector (funda- ▪
mental risks),
combined insurance − the private and public  ▪
sector (small risks and fundamental risks).

Both in theory and practice, it is best to choose 
the administrative model of combined insurance – 
insurance scheme – to manage environ mental risks. 
Communication forms among the participants to 
insurance scheme. 

7.5.6 NATIONAL TAX POLICY 
AS A TOOL FOR FUNDING 
AND IMPLEMENTATION OF 
ENVIRONMENTAL PROTECTION 
PROJECTS 

Traditionally, tax policy is an aggregate of 
national measures guided to stimulation of 
economic growth, achievement of high fi nancial 
results, taking into account the interests and 
rights of taxpayers. Such defi nition of tax policy 
corresponds to two of three sustainable develop-
ment dimensions referred to in the report of the UN 
World Commission on Environ ment and Develop-
ment, excluding the environ mental dimension 
for the main function of taxes as mandatory 
payments to the state is fi scal – to ensure the state 
with funds and sources of fi nancial resources 
accumulated in the form of a budget and used to 

ensure implementation of the general functions of 
the state (protection, maintaining of public order, 
education).

The regulating function of taxes is refl ected in 
diff erentiation of imposition of taxes. Collecting 
taxes, the state infl uences the behaviour of natural 
and legal persons – economic subjects. When the 
state stipulates diff erent conditions for diff erent 
groups of taxpayers or diff erent territories, the 
capital and production concentration is being 
stimulated or hindered, the economic activities of 
subjects are facilitated or impeded.

Natural resource tax on the extraction of water 
resources and pollution of waters, as well as rates 
of water supply and sewerage and fees for the use 
of water resources to natural and legal persons are 
determined taking into account: 

that natural and legal persons cover all the  ▪
costs related to the use of water resources and 
pay for water resources and damage caused to 
the environ ment,
the principle that the polluter pays, ▪
that water resources are to be used rationally, ▪
geographic, geologic and climatic conditions,  ▪
as well as evaluating the social, ecological and 
economical consequences of the application of 
payments and fees.

Society is not ready yet to change its consumer 
behaviour regarding the environ ment; nevertheless, 
ever more enterprises are trying to reduce environ-
mental pollution using environ ment-friendly 
materials because the rates of the natural resource 
tax are increased year by year. Thus, the purpose 
of natural resource taxes is achieved: to promote 
economically effi  cient use of natural resources, 
restrict pollution of the environ ment, reduce 
manufacturing and sale of environ ment-polluting 
products, promote introduction of new, environ-
ment-friendly technologies, support sustainable 
develop ment of the economy and fund environ-
mental protection measures.

Figure 7.13. Environ mental risks (coastal erosion, landslide 
risks) may be a signifi cant obstacle to any develop ment, 
even to seemingly safe 
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In support of taxpayers, the state allows to 
use all funds obtained from tax payments (tax 
income) only for fi nancing of measures and projects 
directly connected with environ mental protection, 
rehabilitation, recultivation, use or recovery of 
hazardous waste, as well as research or renovation 
of resources. 

Present exploitation of the world’s natural 
resources is not sustainable. Improvement of 
welfare of society has to be achieved in accordance 
with environ mental preservation and protection. 
The new model for environ mental develop ment 
refl ects degradation of the environ ment caused by 
the consumer society and negative consequences of 
climate change in the world today and invites us to 
strengthen the fi elds of science and education and 
co-operation among the government, academic, 
private and society sector in promoting sustainable 
develop ment at a local and global level.

In economics, taxes are means for allocation 
and redistribution of national income and macro-
economic stabilisation which refl ect the existing 
economic and fi nancial relations.

Since the beginning of the 1990s, the possibility 
to achieve the objectives stipulated in the fi eld 
of environ mental protection via taxes is widely 
discussed; however, the natural resources tax still is 
not regulated at the EU level, unlike excise duty for 
oil products – another payment related to restriction 
of environ mental pollution, which is harmonised. 

Excise duty for oil products, fuel and cars is also 
considered economic means for environ mental 
protection. Although not all income of this tax is 
directed towards environ mental protection, the 
diff erentiated tax rates for fuel promote the use of a 
be� er quality and environ ment-friendly fuel. In the 
EU excise duty is included in the group of environ-
mental taxes.

The purpose of excise duty for oil products, like 
the purpose of natural resources excise duty, is to 
limit consumption of oil products due to harmful 
impact on the environ ment, as well as to fulfi l its 

fi scal function – provide income for the national 
budget.

The natural resources tax consists of the fee for use 
of natural resources and pollution fee to the extent 
specifi ed in limits and of sanctions for pollution 
exceedance and consumption of resources. 

Taxable objects may be classifi ed into groups: 
natural resources, including water and  ▪
biological resources, 
the Earth’s interior, pumping natural gas or  ▪
greenhouse gases into geological structures, 
waste dumps and sanitary landfi lls, where  ▪
waste is disposed, and emission of pollutants 
in air and water, 
greenhouse gases emi� ed by technological  ▪
equipment not included in the issued emission 
quotas,
goods harmful to the environ ment, ▪
packaging of goods and materials and  ▪
disposable dishware and tableware, 
radioactive substances, ▪
vehicles, ▪
coal, coke and lignite (brown coal). ▪

The natural resources tax is calculated pursuant 
to the classifi cation of rates and actual quantity or 
weight of resources. 

7.6 IN SEARCH OF ENVIRON MENTAL PROTECTION AND 
BALANCE OF ECONOMIC GROWTH 

Figure 7.14. Environ mental values of landscape are a 
signifi cant factor for facilitating investment 

Solving national and global environ mental 
problems is the main task of the mankind in the 
21st century. The cause of the majority of problems 
is the economic growth and trying to increase the 
level of material welfare constantly. Hence, we have 
to search for solutions in the fi eld of economics. 
Environ mental protection policies usually assess 
costs and benefi ts, and these aspects are o en 
decisive. In some cases the compromise between 
economics and preservation of the environ mental 
quality is required. Environ mental risks must not 

be forgo� en. Complete exploration and evaluation 
of them is essential to preparation of strategies for 
the develop ment of economy. 

In order to co-ordinate the relations between 
economics and the environ ment, several methods of 
economic control based on market control methods 
are used. However, they show that previous 
experience is not suffi  cient for solving ever more 
environ mental problems caused by economy. 

The method of comparison of benefi ts and costs 
is the basis for economically important decisions. 
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There have been diverse nature protection 
traditions in the world for a long time, ranging from 
hunting bans imposed by the ruling class on certain 
species at specifi c time periods to the establishment 
of forest areas where tree logging is prohibited. 
Awareness of the close relationship with nature 
has manifested itself in the ancient religions of all 
peoples as the worship of various natural objects 
and phenomena. The role of religion in building 
society’s a� itude towards nature has diminished 
with the development of society; at the same time, 
the importance of relevant legislative documents 
has increased.

Figure 8.1. Latvian rural landscape, also typical of the other 
Baltic Sea Region countries

The need for protection of nature values appears 
to be embedded in everyone’s subconscious. For 
example, even today many Latvian land owners 
leave scenically beautiful tree clusters in the midst 
of agricultural lands although such a requirement is 
not included in any legislative provision.

Two main directions of nature protection 
have emerged since it began: fi rst, establishment 
of protected territories that host picturesque 
landscapes, rare plant or animal species or are rich 
in cultural heritage; second, sustainable use and 
conservation of natural resources.

A law on forest protection and a list of protected 
plants can be found already in the Code of Laws 
of the ancient Babylonian king Hammurabi (1792–
1750 BCE). More information on nature conservation 
became available at the 18th and 19th century. In 
the 19th century, good forestry practice was based 
on the experience of the 17th – and 18th – century 
French and German foresters who explored and 
managed forests in colonies. Later on that forestry 
practice was also developed and introduced in the 
USA. Nature protection in the modern sense began 
in the USA in 1872, when Congress established 
the world’s fi rst specially protected nature 

territory – Yellowstone National Park. The geologist 
Dr Ferdinand Vandeveer Hayden was the initiator 
of the establishment of the national park; he was 
the one who persuaded Congress of the need for 
such an action. The park area is 8 980 km2 of lakes, 
canyons, rivers and mountain ranges. Unsustainable 
use of natural resources, including poaching, was 
the main threat to this unique area. 1872 can also be 
considered the year nature management institutions 
came into being because the fi rst national park 
manager was appointed that year.

In the following years, national parks apeared in 
other parts of the world: the Royal National Park 
near Sydney, Australia, in 1878, Banff  National Park 
in Canada in 1885 and Tongariro National Park in 
New Zealand in 1887.

The leading country in nature protection in 
Europe at the turn of the 20th century was Sweden. 
In 1909, it issued two laws pertaining to nature 
protection. The fi rst law provided for the protection 
of a variety of outstanding natural monuments 
(such as large and old trees), and the second law 
for the establishment of national parks. Nine 
national parks were established in Sweden in the 
same year. They became the fi rst national parks in 
Europe. Other European countries soon followed 
Sweden’s example. The 1st International Nature 
Protection Conference held in Berne (Switzerland) 
in 1913 was very signifi cant for this process. The 
concept of ‘nature protection’ was introduced at 
this conference.

Due to uncontrolled human actions, many unique 
fl ora and fauna species had become extinct at that 
time. Therefore, urgent development of the nature 
protection concept was in order. The conservation 
approach adopted was based on the discontinuance 
of any economic activity in the protected nature 
areas. Its practical outcome was the worldwide 
establishment of national parks and nature reserves, 
thus preserving unique ecosystems and remarkable 
natural monuments.

8.1 HISTORY OF NATURE PROTECTION

Figure 8.2. Protection belt of the Baltic Sea coast
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The next important step in the development of 
nature protection in the world was the establishment 
of the UN International Union for Conservation 
of Nature (IUCN) in 1948. The purpose of this 
organisation is to facilitate the preservation of 
natural diversity and promote sustainable use of 
resources. In the year of foundation, the Union 
published its Red List of Threatened Species. The 
Red List included information on the distribution, 
biology and current status of endangered and rare 
animals (mammals, birds, reptiles, amphibians and 
fi sh) and higher plant species, as well as possible 
causes of their extinction. The Red List is not a 
closed document, and it is updated on a regular 
basis. Nowadays all the species included in the Red 
List are classifi ed into seven categories.

The inclusion of species into the Red List does not 
mean that they are protected by law. The Red List is 
mostly information for society on threatened species 
and specifi c measures necessary for their protection.

The United Nations Educational, Scientifi c and 
Cultural Organization (UNESCO) also plays an 
important role in nature protection in the world. 
In 1970, UNESCO approved the international 
programme ‘Man and the Biosphere’ (UNESCO – 
MAB), whose purpose was to foster interdisciplinary 
research in environ mental science. Due to the 
initiatives of UNESCO, biosphere reserves were 
created with the aim to achieve and demonstrate 
a certain balance between the protection of natural 
diversity, economic development and preservation 
of cultural values. Currently there are 482 biosphere 
reserves in 102 countries worldwide.

There are longstanding traditions of nature 
protection in the Baltic Sea Region. For ancient 
peoples, nature protection was the way of living, 
while nature itself was an object of worship. Folk 
songs, legends and widely occurring sacred springs, 
groves and trees speak volumes for this a� itude 
towards nature. 

Li� le is known about nature objects and 
regulations on the use of nature resources in the 
early mediaeval period; however, it is known that 
in the 16–17th century, owing to the infl uence of 
German forestry schools, there were strict hunting 
and tree-felling regulations in Latvia. Hunting 
and fruit-tree protection laws were adopted in the 
part of Latvia under Swedish governance in the 
17th century.

In the fi rst half of the 19th century, under the rule 
of tsarist Russia, intensive tree logging took place 
along the coast of the Baltic Sea. As a result, shi ing 
dunes formed, which buried the coastal villages. 
Hence, the tsarist Russian government issued a 
decree establishing a protective belt that was on 
average about 320 metres wide. In particularly 
dangerous places, this protective belt was as 
wide as 510 metres, in some places reaching even 
2 versts (2.13 km). This decree may be considered 
the fi rst legislative measure towards environ mental 
protection in the Baltic Region.

The establishment of protected nature territories 
in the Baltic countries began at the beginning of the 
20th century, and this process was largely driven 
by diff erent organisations that brought together 
the representatives of creative intelligentsia. The 
fi rst specially protected nature territory in the 
three present-day Baltic countries was established 
in Väike Islands, Estonia, on 14 August 1910. The 
idea of establishing a nature reserve on these 
islands belonged to Karl Reinhold Kupff er, a 
member of Rīga Naturalist Society, who, travelling 
on the Estonian islands, became fascinated by the 
diversity of bird species. Today, Väike Islands 
are included in Vilsandi National Park. The fi rst 
specially protected nature territory in Latvia, 
Moricsala, was established in 1912 – also on the 
initiative of Karl Reinhold Kupff er. Since 1957, 
Moricsala has been granted the status of a strict 
nature reserve.

Figure 8.3. Yellowstone 
National Park in the USA 
is famous for its unique 
geological objects
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The total number of species in the world reaches 
about 10 million. Only 1.5 million species have been 
described and identifi ed so far, most of them insects 
(950 000 species) and plants (287 655 species). New 
species are discovered every year, and the exact 
total number of species on the Earth is unknown. 
Tropical rainforests are the richest in species, and 
a huge number of organisms dwell in soil and 
the deep sea. Many of them are so tiny that their 
identifi cation is diffi  cult. All kinds of forms of life 
are found everywhere – from tundra to tropical 
rainforests and from alpine areas to the deep sea – 
and they subsist interacting both among themselves 
and with abiotic factors. Ecosystems are formed as 
a result of this interaction.

Over the past 10 000 years, the growing human 
intervention in natural processes has caused 
the extinction of certain species as well as many 
disasters, such as fl ooding and landslides that occur 
more and more frequently. Since human knowledge 
of the natural processes is not suffi  cient, humans 
should not interfere with them, as these changes 

in the long run might aff ect humans themselves. 
Moreover, changes in the natural processes pose a 
threat to the quality of human life as the ecosystems 
lose their capacity to serve human needs eff ectively. 

8.3 BIODIVERSITY LOSS WORLDWIDE

Figure 8.4. Common Toothwort (Lathraea squamaria) 
is a parasite that takes nutrients from the roots of deciduous 
or conifer trees

The term ‘biodiversity’ includes a wide variety of 
forms of life on the Earth, including the diversity of 
genes, species, ecosystems and landscapes. 

Summarising the diff erent views as to why 
biodiversity conservation is needed, three shared 
insights can be pointed out:

1) biodiversity provides conditions for the 
physical existence of the present generations 
(air, water, food);

2) biodiversity gives reasons for hope to solve 
various problems in the foreseeable future (e.g. 
new medications);

3) biodiversity conservation is necessary for 
aesthetic, cultural and religious reasons. 

Environ mental philosophy, policy and law usually 
operate within a broad spectrum of philosophical 
views regarding the interrelations between humans 
and nature. These views can be either anthropocentric 
or ecocentric. In anthropocentrism, nature has value 
only insofar as humans have imparted this value 
onto it; i.e. nature has value because it provides 
for human well-being. The anthropocentric views 
on why environ mental protection is needed and 
to what extent it should be ensured are derived 
from this basic principle. From the anthropocentric 
perspective, nature protection is necessary for 
human existence – nature gives food, air and ensures 
human well-being. Everything that contributes to 

human well-being should be supported. If it is be� er 
for humans that air and water are clean, humans 
should take measures to make air and water clean. If 
beautiful nature makes humans feel happier, this is a 
suffi  cient reason to preserve it. Humans do not have 
any other motivation for nature protection besides 
their own satisfaction.

The diff erence between ecocentrism and anthropo-
centrism lies in the understanding of value. In eco-
centrism nature has its own intrinsic value, and it 
has the right to exist regardless of whether it does or 
does not provide any service or benefi t to humans. 
For example, the cod catch control in the Baltic Sea 
represents a typical anthropocentric approach, since 
up to now the responsible authorities have not 
expressed an opinion that the species has a value in 
itself. Cod is considered only food for humans, and 
there is a concern that increased catching will make 
this food unavailable.

Biodiversity conservation became a key nature 
protection priority in the world a er the UN 
Convention on Biological Diversity was signed 
in Rio de Janeiro in 1992. The Convention aims at 
protecting the global ecosystems, plant and animal 
species and their genetic diversity, at the same time 
allowing sustainable use of natural diversity and 
fair and equal distribution of the benefi ts acquired 
by means of the use of genetic resources.

8.2 WHY ARE BIODIVERSITY AND NATURE PROTECTION SO 
IMPORTANT?
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For example, the channelling of water from the 
rivers fl owing into the Aral Sea, Amu Darya and Syr 
Darya, for the irrigation of co� on plantations has 
caused a major ecological and economic disaster in 
the 20th century: most of the Aral Sea has dried up, 
leaving empty plains covered with toxic waste. The 
hazardous waste is moved by sandstorms, causing 
an increased incidence of cancer and lung diseases 
in the region.

The main causes of biodiversity loss are changes 
in natural habitats, which o en manifest as a 
decrease in size or the deterioration of natural 
habitats such as forests and mires. These changes 
are caused by either intensive agriculture or over-
exploitation of forests, oceans, rivers, lakes and 

soils, also by invasion of alien species, pollution 
and, increasingly, global climate change. Of equal 
signifi cance is the growth of the human population 
and natural resource consumption, lack of 
knowledge on species and ecosystems, international 
trade and unequal distribution of resources. In 
most cases, humans are responsible for the decline 
of biodiversity in the world at the level of species, 
inter-species and ecosystems. Loss of biodiversity 
can be illustrated with various indicators and fi gures 
showing changes in sizes of areas and numbers of 
species. The Global Biodiversity Outlook shows that 
the only large-scale positive tendency is an increase 
in specially protected nature territories, while other 
tendencies are distinctly negative.

8.4 BIODIVERSITY CONSERVATION MEASURES

There are diff erent ways to promote biodiversity 
conservation in the world today, and in the 
developed countries they are integrated into 
national laws and regulations. The main methods 
used are as follows:

to establish specially protected territories, ▪
to restore habitats, ▪
to regulate obtaining of protected species, ▪
to restrict trade in species, ▪
to limit the introduction of alien species,  ▪
integration of biodiversity conservation issues  ▪
in other sectors.

Although the establishment of specially protected 
nature territories is one of the oldest methods of 
environ mental protection, this method does not 
always ensure the preservation of nature values, 
because even the largest of these territories are 
infl uenced by the processes and activities around 
them; they are not isolated. For example, although a 
source of river pollution may be located outside the 
specially protected nature territory, it has a direct 
negative impact on the river’s ecosystem within the 
specially protected nature territory.

Specially protected nature territories are 
established in accordance with national laws 
and fall into several categories which diff er in 
the aim of their establishment, area size, degree 
of protection, activities permi� ed or prohibited, 

Figure 8.5. A small area of tropical rainforest may harbour 
more than 200 species of trees

Figure 8.6. Due to the shrinking area of the Aral Sea, its fl eet 
has been abandoned in the desert formed in the place of 
the desiccated sea

Figure 8.7. Grīņi Nature Reserve in Latvia was established 
in 1936 in order to preserve rare, protected plant species; 
Cross-leaved Heath (Erica tetralix)
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the expected management and the purpose of 
protection. Generally the law provides for special 
state protection of rarities and unique features as 
well as typical natural ecosystems and characteristic 
landscapes:

the aim of  ▪ strict nature reserves is to ensure 
an undisturbed development of the natural 
processes, and to protect and study rare or typical 
ecosystems and their components. Strict nature 
reserves are established in the areas of almost 
untouched nature. Human presence is allowed 
only with special permits for research purposes;
national parks ▪  are vast areas separated for the 
purpose of protection of nature and landscape 
values and cultural heritage. National parks 
are established to promote environ mental 
protection, facilitate scientifi c development, 
environ mental education and for recreation 
purposes;
biosphere reserves ▪  are large areas where 
natural and landscape values of international 
signifi cance are preserved, at the same time 
ensuring the sustainable social and economic 
development of these areas;
nature reserves ▪  are established to protect rare 
or disappearing species or biotopes. Usually 
they are minimally aff ected by human activity, 
and their management is strictly controlled;
nature parks ▪  preserve the natural and 
cultural values of particular areas, and they 
are established to maintain site-specifi c 
landscapes, educate society and provide a place 
for recreation, at the same time maintaining 
biological diversity; 
marine protected areas ▪  are established in 
territorial waters, exclusive economic zones 
or continental shelves to protect marine 
animals, including migratory birds, and marine 
biotopes;
protected landscape areas ▪  are large territories 
with particularly beautiful and diverse natural 
landscapes;

nature monuments ▪  are subdivided into:
protected trees, ▫
dendrological plantations, ▫
alleys, ▫
geological and geomorphological formations. ▫

Specially protected nature territories o en have 
administrative bodies that manage them, ensure 
the observance of protection measures and deal 
with economic, educational and environ mental 
communication issues. Laws and regulations also 
provide for the protection of these areas, their 
management and conservation of their natural 
values.

General regulations are eff ective in all specially 
protected nature territories, except those for which 
individual protection and use regulations have been 
established. General regulations mean uniform 
conditions for economic activities and the code of 
conduct in all specially protected nature territories 
according to the category they belong to.

Specifi c requirements for individual specially 
protected nature territories as well as deviations 
from general regulations can be provided for 
by individual protection and use regulations. 
Legislation can also provide for a possibility that 
local municipalities establish nature reserves, nature 
parks and nature monuments important to preserve 
the natural or cultural heritage in the respective 
territory.

Although it is signifi cant for nature protection 
to establish specially protected nature territories, 
it is not suffi  cient to ensure the preservation of 
dispersed species and biotopes because they are 
not concentrated in large areas or in high numbers 
in one locality. Hence, a relatively small part of 
protected objects are found in specially protected 
nature territories. A typical case is all the bird species 
for whose protection Latvia bears an international 
responsibility, such as the Lesser Spo� ed Eagle, 
Black Stork and Corncrake.

To favour protection of dispersed species, several 
measures can be taken. In Latvia, in accordance 

Figure 8.9. Forest Pasquefl ower (Pulsatilla patens)
Forest Pasquefl ower grows in dry pine forests, is one of 
231 specially protected plant species in Latvia.

Figure 8.8. Skaņaiskalns cliff  on the Salaca River bank
One of the numerous geomorphological nature monuments 
in the North Vidzeme Biosphere Reserve, Latvia.
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with the Law on the Conservation of Species and 
Biotopes of Latvia, micro-reserves can be created 
to protect specially protected species or biotopes. 
A micro-reserve to protect the habitats of specially 
protected bird species can be created if inhabited 
nests or mating-places are found in a territory 
with adequate nesting or mating conditions for the 
species in question. A micro-reserve to protect the 
habitats of other specially protected animal, plant or 
mushroom species or specially protected biotopes 
can be created according to the following criteria:

no more than ten habitats of the individuals  ▪
of the respective species or specially protected 
biotopes are found in the country’s territory;
from ten to fi  y habitats of the individuals of  ▪
the respective species or specially protected 
biotopes are found in the country’s territory or 
their number is rapidly decreasing, which may 
cause the extinction of this species or biotope.

The lists of specially protected species and biotopes 
usually include endangered, disappearing or rare 
species and biotopes or species that inhabit specifi c 
biotopes, and they are protected by the state. 

The second measure – restoration of natural 
habitats – is a rather new measure taken in 
response to the rapid decrease in natural habitats 
and their deterioration. It is o en time-, money- 
and labour-consuming. Restoration of the water 
level in mires, river re-meandering and grassland 
restoration are the most common activities carried 
out in the Baltic states.

Another measure of biodiversity conservation 
is the prohibition to obtain wild or rare plant 
and animal species. The individuals of specially 
protected species can be obtained in limited amounts 
in compliance with the procedure established by 
the law, on condition that such acquisition is not 
detrimental to the preservation of the population of 
the respective species at a favourable conservation 
status within its natural distributional range. 
Obtaining of protected species is regulated by the 
Law on the Conservation of Species and Biotopes.

During the last century, trade and tourism have 
rapidly developed and the standards of living 
have improved over most of the world. There is 
a wide range of wild species products, from live 
animals and plants used for trade to their products, 
including food, leather articles, game trophies, 
timber, tourist souvenirs, traditional Oriental 
remedies. It is estimated that the trading volumes of 
these products fl uctuate around 0.75 billion euros 
per year. The USA and the EU have the biggest 
consumer markets. Many wild animal and plant 
species are consumed in large quantities, and this, 
along with the decrease in the number of suitable 
habitats, poses a threat to the survival of the species 
or leads to their extinction.

In order to prevent the extinction of wild animal 
and plant species, the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (CITES) was signed in Washington in 1973. The 
need for such a convention arose in the 1960s, when 
a number of developing countries turned to other 
countries for help to protect their natural resources 
that had been excessively exploited. Trade knows no 
boundaries, and people in developed countries had 
begun consuming large quantities of exotic goods 
from developing countries – ivory, wood and leather 
products. Many wild species subject to international 

Figure 8.10. Wolf’s-foot Clubmoss (Lycopodium clavatum)
Wolf’s-foot Clubmoss is one of 24 specially protected species of 
limited use in Latvia. A special permit is required to acquire it.

Figure 8.11. Sosnowskyi Hogweed
Sosnowskyi Hogweed (Heracleum sosnowskyi) was introduced 
in the Baltic countries from the Caucasus as a forage crop in 
1948. It spread rapidly and is very diffi  cult to eradicate. Its 
juice is toxic, and even touching this plant may cause skin 
burns and sores.
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trade are not specially protected, or are even 
reared and propagated in captivity for production 
(crocodiles, snakes). CITES ensures that the use of 
endangered wildlife and plant species is sustainable, 
so that these resources would be preserved for future 
generations as well. Regulation of trade in species is 
a biodiversity conservation measure that requires 
international cooperation.

The fi  h measure of biodiversity conservation is 
concerned with alien species. National legislations 
on the protection of species and biotopes usually 
prohibit the introduction or release of alien species. 
However, to satisfy pressing economic or social 
needs, a limited introduction of species may be 

allowed only with a permit issued a er the environ-
mental impact assessment. Unfortunately these laws 
came into force much too late. Some species such as 
the Raccoon Dog, American Mink and Sosnowskyi 
Hogweed are some of the most glaring instances 
of introduction that have caused irreversible 
consequences in the Baltic countries.

The last but not least biodiversity conservation 
measure is the integration of biodiversity 
conservation in other sectors, such as forestry, 
agriculture, fi shery, hunting and mineral extraction. 
Biodiversity conservation planning should take 
place in all of these sectors on a global scale down 
to national, local and individual responsibility.

8.5 NATURE PROTECTION PLANNING AND ACTIVITIES 

Four stages can be distinguished in nature 
protection: 1) collection of information (on nature 
objects), 2) monitoring, 3) planning of activities, 
4) implementation of activities and monitoring of 
their eff ectiveness. Each stage comprises a number 
of activities that are the same in most developed 
countries. Nature conservation laws, providing a 
legal framework for the implementation of measures, 
have an important role in nature protection.

Nature protection is based on the studies and 
inventory of species and biotopes, ecosystems, 
forms of terrain, geological objects and landscapes 
mainly carried out by experts in the fi eld. In every 
developed country there are scientifi c institutions 
and NGOs that carry out various research projects 
and compile inventories. Data on the distribution 
of nature objects in the country are collected, and 
from the data it is possible to fi gure out which 
nature objects are to be considered rare and 
endangered. However, this is only the starting point 
of environ mental protection. It is essential to obtain 
information on the population structure, vitality, 
dynamics of species and the main factors infl uencing 
their populations, as well as on the distribution of 
species habitats and the factors infl uencing them.

Monitoring means regular, focused studies 
carried out at specifi c locations and with defi nite 
time intervals, using approved methodologies. The 
purpose of biodiversity monitoring is to provide 
environ mental and nature protection authorities 
and society with information on the status and 
changes of biodiversity in the country. The tasks of 
biodiversity monitoring are the following:

to obtain information on the areas and status  ▪
of specially protected biotopes and to forecast 
their changes;
to follow the condition of populations of specially  ▪
protected, biotope-specifi c or invasive species;
to determine the impact of natural and  ▪
anthropogenic factors on biotopes and species.

The planning of nature protection activities 
takes place at several levels – national, regional 
and local. Planning at the national level includes 
the preparation of various programmes and 
guidelines, action plans of national signifi cance and 
a legal framework, as well as the establishment of 
specially protected nature territories. Action plans 
for specially protected species and biotopes or 
biotope groups are developed at the national level, 
and these plans are prepared by experts and are 
usually approved by the government authorities. 
At the regional level, the environ mental protection 
measures and requirements are laid out in the plans 
for administrative division units, such as regions. 
At the local level, the planned activities mainly 
pertain to specially protected nature territories and 
preparing nature conservation plans for them.

The implementation of activities also takes place 
at all three levels. At the national level, it means 

Figure 8.12. Plant species counts in sampling plots are a 
labour-consuming but precise method for detecting even 
slight changes in species composition, and are often used 
for the assessment of grassland management activities
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that the legal basis and planning documents are 
regularly reviewed, correcting them in line with 
the situation in the country and the world, and 
that new specially protected nature territories 
are frequently created in collaboration with non-
governmental organisations and experts in the 
fi eld in developed countries. At the local level, 

mostly in specially protected nature territories, 
various management activities to protect nature 
values are implemented in accordance with 
management plans or species or biotope action 
plans. It is important to monitor the eff ectiveness 
of the management activities in order to assess 
whether they have been successful.

     
Figure 8.13. To make an artifi cial nest structure for a White-tailed Sea-eagle is a diffi  cult and complicated task that requires 
knowledge, courage and skills

8.6 MAIN REQUIREMENTS OF THE EUROPEAN UNION NATURE 
CONSERVATION POLICY

The European Union nature conservation policy 
is defi ned in two EU directives: Council Directive 
on the Conservation of Wild Birds, also known as 
the Birds Directive (2009/147/EC, 30.11.2009) and 
Council Directive on the Conservation of Natural 
Habitats and of Wild Fauna and Flora, also known 
as the Habitats Directive (92/43/EC, 21.05.1992). 
Both directives require protective measures for 
plant and animal species and habitats, including 
prohibited activities, requirements for monitoring, 
research, as well as the competence of the Member 
States and the European Commission in the fi eld of 
nature conservation. The annexes to the directives 
contain the lists of plant and animal species and 
habitats (both terrestrial and marine) covered 
by specifi c EU policies, as well as other technical 
requirements.

The Habitats Directive aims to achieve a 
favourable conservation status for the species 
and habitats listed in the annexes to the directive. 
Favourable conservation status means that the 
natural distribution range of a species or habitat 
does not decrease and is not expected to decrease 
in the near future. Data on species population 
dynamics indicate that a species provides for its 
own long-term existence, and a proper habitat size 
is a suffi  cient condition for the long-term survival 
of the species. A habitat, in turn, should have all 

the characteristic structures and functions, as well 
as a favourable conservation status for the habitat-
specifi c species.

The Birds Directive aims to ensure the protection, 
conservation and acquisition of all wild bird species 
that occur naturally in the territories of the EU 
Member States. Both directives set out specifi c 
endangered species and habitats whose protection 
requires the establishment of protected areas. Since 
these areas are established throughout the EU, 
together they form a single network of protected 
areas known as Natura 2000.

Figure 8.14. Lady’s-slipper Orchid (Cypripedium calceolus)
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Globalisation aff ects both economics and en-
viron mental protection, as the correlation between 
the consumer markets of developed countries and 
preservation of natural diversity in Asian, African 
and South American countries has proven. The 
economic development gap between developed 
and developing countries has aff ected many 
inter national negotiations in the area of environ-
ment and nature. Yet both parties agree that 
national economic development cannot go on in 
a degraded environ ment, and, conversely, it is 
impossible to restore and recuperate the environ-
ment without national economic development. 
Today international cooperation takes place at 
the level of ratifi cation of international treaties 
and implementation of international projects. 
International nature protection organisations, 
such as the International Union for Conservation 
of Nature (IUCN), World Wide Fund for Nature 
(WWF), Wetlands International and others, founded 
and located in developed countries, invest heavily 
in the implementation of various nature protection 
projects in developing countries. Unfortunately, 
projects alone cannot solve national or even regional 
problems of environ mental protection.

The main environ mental and nature problems in 
developing countries are: a rapid decrease in natural 
forest areas, desertifi cation, water and air pollution 
and poaching. Moreover, developing countries are 
the countries with the highest population densities 
in the world. Poorly developed agriculture based 
on unsustainable practices such as ‘slash-and-
burn’ farming, global business based on clearing 

natural forests and cultivating monoculture plants 
instead of forests are the main causes of ecosystem 
degradation and the extinction of many species. 
Some of the other causes are poor environ mental 
management, ineff ective legislation, the high risk of 
corruption, political instability and the infl uence of 
large companies on the governments.

The originally good idea to produce biofuel as 
an alternative to fossil fuels and the subsidies of 
developed countries to this sector unfortunately led 
to deforestation in Indonesia, Brazil and elsewhere. 
Large areas of natural forests were cut in order 
to establish soya and oil palm plantations for the 
purpose of biofuel production.

8.7 INTERNATIONAL COOPERATION IN NATURE PROTECTION 
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Figure 8.15. Size of 
terrestrial territories of the 
Natura 2000 network in the 
EU Member States, % of the 
territory

The EU-wide network Natura 2000 has been 
founded for the purpose of protection of the 
habitats listed in Annex I to the Habitats Directive 
and species listed in Annex II to the Habitats 
Directive, as well as bird species listed in Annex I 

of the Birds Directive and migratory bird species. 
In the network of Natura 2000, protected areas are 
established only on the basis of scientifi c criteria, 
and the area boundaries are set irrespective of any 
socio-economic considerations.

Figure 8.16. Tea plantations in a former natural forest site
By purchasing coff ee or tea not grown in an environ ment-
friendly manner, we are at risk of promoting clearing of 
tropical rainforests to make plantations.
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Deforestation in developing countries is for the 
most part caused by the demand for timber, biofuel, 
minerals, meat and various crops in the global 
market, which is determined mainly by developed 
countries. For example, the largest part of the Amazon 
rainforest in Brazil is converted into ca� le pastures 
because there is a high demand for Brazilian beef 
in the European market – explained by the fact that 
foot and mouth disease has been eradicated almost 
in the entire territory of Brazil. Thus, the direct link 
between natural resource consumption in developed 
countries and nature protection in developing 
countries becomes apparent. Moreover, developing 
countries have huge international debts, extending 
to billions of euros. Consequently, a large part of the 
income from the export of natural resources can be 
used to extinguish the country’s external debt. This 
scheme indirectly contributes to further depletion of 
natural resources in these countries.

One of the ways of international cooperation 
in nature conservation is the ratifi cation of 
various conventions. A convention (a multilateral 
treaty) is an international agreement on solving a 
specifi c problem, determining the mutual rights 
and obligations of the participating countries. 
Conventions are signed by sovereign states and 

international organisations. The weakness of 
nature and environ mental protection conventions 
is that the responsibility for their implementation 
rests with the participating parties. Since the 
participating parties have no penalties for the non-
fulfi lment of the commitments of conventions, 
they fulfi l these commitments ‘according to 
their capabilities and needs’. The fact of ongoing 
biodiversity loss worldwide is also indicative of 
the insuffi  cient eff ectiveness of conventions. The 
Baltic Sea Region countries have ratifi ed all major 
nature and environ mental protection conventions, 
including the six UN environ mental protection 
conventions:

The Ramsar Convention on Wetlands of  ▪
International Importance, especially as 
Waterfowl Habitat (1971).
The Convention on World Heritage ▪  (1972) 
obliges the participating countries to ensure 
natural and cultural heritage study, protection, 
preservation, promotion and transfer to future 
generations.
The Convention on International Trade  ▪
in Endangered Species of Wild Fauna and 
Flora – CITES (1973) aims to protect certain 
endangered species from over-exploitation in 
trade. The number of species covered by the 
Convention exceeds 34 000. Annex I comprises 
the species threatened with extinction; 
Annex II – the species that are not yet threatened 
with extinction but will likely be threatened 
if trade in the specimen of these species is not 
restricted. Annex III comprises the species 
identifi ed by any of the participating countries 
as an object of control within its jurisdiction 
in order to prevent or delimit trade in these 
species, whose control requires help from other 
countries. It is important to remember that 
there are always alternative souvenirs – i.e. 
made without depriving animals of their life – 
that can be brought with you from trips, such 

Figure 8.17. Oil palm plantation in Indonesia

Figure 8.18. Salaca River
The Salaca River is the heart of North Vidzeme Biosphere 
Reserve – it is one of the most scenically beautiful rivers and a 
major salmon river in Latvia.

Figure 8.19. Komodo Dragon (Varanus komodoensis)
Komodo Dragon lives on only a few small Indonesian islands, 
and it is included in the CITES Annex I list of species as very 
rare and endangered.
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8.8 ROLE OF CITIZENS AND NONGOVERNMENTAL ORGANI SA
TIONS IN ENVIRON MENTAL AND NATURE PROTECTION

Non-governmental organisations (NGOs) are 
established to represent citizens’ interests in various 
fi elds. Since as early as the middle of the 19th 
century, a variety of NGOs have been founded all 
over the world, and their establishment has always 
refl ected the world’s progress and current events. 
Over 100 000 non-profi t organisations acting on 
an international level have been founded since 
1850. The most active formation of NGOs began 
a er the Second World War – at an average of 
90 organisations per year.

Nature and environ mental protection is 
aimed at improving the welfare of society as a 
whole, satisfying individuals’ rights to live in a 
favourable environ ment. During the last decades, 
the number of NGOs aimed at protecting the 
environ ment has increased dramatically both 
in the EU and worldwide, and their role and 
functions have been expanding. Their actions 

directly aff ect the development of the environ-
mental protection sector. 

Environ mental protection emerged as an 
international problem in the 1970s, when society 
started to become aware of such problems as nature 
resource depletion, climate change, pollution and 
environ mental quality degradation. Today, the 
focus is on such problems as global warming and 
sustainable development. The mission of environ-
mental NGOs is to fi nd solutions, to urge for active 
involvement of society, to supervise agreements 
at all levels and to follow the fulfi lment of 
commitments.

Society at large is quite aware of the environ-
mental issues, supporting the eff orts of NGOs in 
such areas as waste and water management and 
nature conservation. For all that, society does not 
always clearly understand the goals of NGOs acting 
in the fi eld of environ mental protection, and this 

as local cra  items. At the very least, you can 
always take pictures of your adventures. The 
airport customs authorities regularly detain 
passengers who have purchased products made 
from endangered wildlife or plant species and 
who do not have a CITES permit.
The Berne Convention on European Wildlife  ▪
and Natural Habitats (1979) aims to preserve 
wild fl ora and fauna and their natural habitats, 
especially those species and habitats whose 
protection requires cooperation between 

several countries, as well as to promote such 
cooperation. The provisions of the Convention 
and its Annexes are included in the Law on the 
Conservation of Species and Biotopes and the 
regulatory enactments related to this law.
The main objective of ▪  the Convention on the 
Conservation of Migratory Species of Wild 
Animals, also known as the Bonn Convention 
(1979), is to protect migratory bird species. To 
this end, the participating countries should:

encourage, support and participate in  ▫
research related to migratory species;
provide for immediate protection of the  ▫
migratory species included in Annex I of the 
Convention;
enter into agreements on the conservation  ▫
and management of the migratory species 
listed in Annex II of the Convention.

The overarching objectives of  ▪ the Convention on 
Biological Diversity (Rio de Janeiro, 1992) are: 

biodiversity conservation and sustainable  ▫
use of its components;
fair and equitable distribution of benefi ts  ▫
from genetic resource consumption, inclu-
ding both adequate access to genetic 
resources and appropriate transfer of techno-
logies, taking into account all the rights to 
these resources and technologies, as well as 
adequate funding.

 The essence of this Convention is to reveal 
a global need for a broader outlook on the 
issues of nature protection and to integrate 
environ mental protection requirements in all 
sectors.

Figure 8.20. Corncrake (Crex crex) is an endangered species 
worldwide
Corncrakes migrate to south-east Africa in winter, and to 
preserve this species, it is necessary to preserve its habitats 
in the Baltic countries and Africa, and to ensure many other 
preconditions related to agricultural land management.
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The concept of mutual cooperation and develop-
ment was initially used in biology in relation to 
evolutionary interaction of two mutually connected 
species when typical genetic features determine 
a be� er fi tness of one of the species; however, the 
dominating genetic features of this species leave a 
considerable impact on other species. Explaining 
the essence of mutual development, it is assumed 
that there is an interaction between the essential 
features or part of the features which then 
infl uence further evolution. Within the systems of 
common development the proportions may change 
unpredictably.

According to the economist R. Norgaard, the 
development of a society can also be considered to 
be a common development of the systems of culture 
and ecology. He calls it a paradigm of common 
evolution and predicts that the progress and 
harmony of the development of diff erent cultures 
in future will be determined by the potential of the 
‘patchwork’ principle.

We can imagine the Baltic Sea Region, its 
countries forming a colourful patchwork quilt. 
The pieces hold well together in the southern and 
western parts of the Baltic Sea Region; however, 
the stitches appear looser in the direction from the 
east to the west. Each particular ‘patch’, e.g. Latvia, 
develops its culture and economy in its own way, 
while common development implies ties with the 

neighbouring countries, too. Besides, new ties are 
being formed with European Union Member States, 
and the earlier ties with the former Eastern block 
are retained.

Today the more developed countries jointly evolve, 
using the achievements of Western science and fossil 
hydrocarbon fuel (oil, natural gas and coal). People 
use the same or similar chemical fertilizers and 
pesticides for cultivating similar varieties of corn. 
However, the idea of common evolution should be 
based on the idea of sustainable development. Thus, 
it would be for the common benefi t of all peoples, 
even if the development pa� erns of individual 
countries were diff erent. Earlier cultural diversity 
was possible because individual cultures had more 
space; representatives of diff erent cultures did 
not meet as frequently as today, and communities 
depended on their own resources, labour and 
technologies. The modern world is going through 
the process of globalisation: expansion of the market 
economy and advance of the developing countries 
towards the common market, thus facilitating an 
increasing uniformity in the world.

However, ever fewer languages are used on 
intercontinental fl ights, mobile telephones and the 
Internet. If fast-food restaurants and supermarkets 
take over the market of corner shops and small 
cafés, is this a road to sustainability? Is the road of 
sustainable development secured if we all speak, 
although some diffi  culty, one language and eat the 
same food (with minor local diff erences)?

Knowledge, values, technologies and institutional 
structure – all of it is connected with a common 
environment in each particular country as well as in 
the whole of the Baltic Sea Region and the European 
Union in general. Sustainability can be ensured 
only by considerate activities in each particular 
place. ‘Traditional knowledge has local peculiarities 
that have evolved as a result of a unique common 
development of particular social and ecological 
systems,’ says D. Orr. Sustainability should be based 
on not only revival and preservation of traditional 
knowledge in each country and in the ‘patchwork’ 
countries, but also on exchange of knowledge on a 
much larger scale – not only within the Baltic Sea 
Region but also within the European Union and 
worldwide. 

The metaphor of the ‘patchwork quilt’ is based 
on the idea that all countries around the Baltic Sea 
have been historically closely interconnected and 
their application of the local knowledge has ensured 
their centuries-long success. They are not afraid or 
shy to be distinctive and diff erent. The preservation 
of local peculiarities and cultural diversity in a 
dynamic and unevenly changing world could be an 
important feature of sustainable development in the 
Baltic Sea Region. 

9.1 MUTUAL COOPERATION AND DEVELOPMENT

Figure 9.1. ‘Patchwork’ of the Baltic Sea Region
The ‘patchwork’ metaphor implies that the Baltic Sea coast 
countries should engage in a common development process, 
using their local knowledge accumulated over the centuries. 
By preserving the local specifi cs and cultural diversity in the 
modern and dynamic world, the countries of the Baltic Sea 
Region will be able to ensure sustainable development.
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Many environ mental issues are of an inter national 
character, at times becoming global in a political 
sense as they involve larger territories than the 
frontiers of countries mark. This refers to such major 
environ mental systems like the Earth’s atmosphere 
and the World Ocean; nevertheless, scientifi cally 
speaking, the biosphere, too, is common for the 
whole of the world. Although it is divided into 
the ecosystems of diff erent countries, the loss of 
balance within an individual ecosystem may have 
a negative impact on other ecosystems and even 
entail risks to the existence of the biosphere. It also 
causes problems in inter national relations since 
sovereign states are rather biased when defending 
their independence and caring for the quality of 
their environment and natural resources. Thus, 
individual countries are guided by their interests 
in assessment of inter national environ mental issues 
and their solutions.

According to the classifi cation of the United 
Nations Environ mental Programme (UNEP), the 
quality of environment and its trends of change can 
be divided into four categories:

atmosphere (climate, ozone depletion, air  ▪
pollution – local or transboundary),
water (inland, coastal and sea ecosystems), ▪
earth (forests, desertifi cation, use of land, soil), ▪
biological diversity. ▪

Considering the complex nature of inter national 
diplomatic relations, a� empts are being made to 
distinguish global and transboundary environ-
mental issues, or to seek solutions for global and 
trans boundary issues separately.

In some cases – climate change, ozone depletion, 
trade in endangered species – the principles of 
environ mental protection are logical and inter-
nationally imperative. In other cases complications 
arise, for example, concerning transportation of toxic 
waste across borders. Since globally the amount of 
toxic waste is rapidly increasing, it seems plausible 
that there are many countries which cannot aff ord 
building safe toxic waste recycling enterprises and 
landfi lls, which is why toxic waste is transported 
to other countries. However, the UN stand on this 
issue is unequivocal: the disposal of toxic waste in 
developing countries, as practised by developed 
countries, should be banned.

The most important global environ mental issues 
concern the atmosphere, especially climate change 
and excessive catch in the World Ocean. They are 
truly issues of the whole of humanity since everybody 
uses the air and resources of the sea. The prospective 
exploitation of the Antarctica also belongs to these 
issues, as everybody might benefi t from it.

G. Hardin proposed the metaphor of ‘the 
tragedy of the commons’ because such world 
natural resources are very sensitive to overuse or 

pollution. Nobody owns these resources – neither 
an individual state nor a corporation nor a physical 
person. This explains the fact that no restrictions 
have been imposed: there are no private property 
borders or exploitation quotas. Consequently, 
every body can go on exploiting the commons for 
one’s needs up to the depletion of the resource or 
the collapse of the system. Any country may emit 
an unlimited amount of greenhouse gasses into the 
atmosphere or deplete all the fi sh in a particular 
fi shing area.

As a result, the common resources are being 
depleted at an alarming rate. The tragedy, according 
to G. Hardin, is inevitable since the world resource 
reserves, limited as they are, are being devastated. 
He compares the problem to a lifeboat: ‘We cannot 
have everybody on board the lifeboat because 
there are a limited number of seats.’ To avoid 
such a tragedy, each individual must support the 
implementation of an authoritative management of 
the common resources. Hardin proposes to appoint 
a leader who would see to the exploitation quotas.

Doubtlessly, the society must take it into con si-
de ration and make provisions for preservation of 
these common resources. However, it is a compli-
cated inter national task for there are too many 
culprits as well as victims, and it is diffi  cult to deter-
mine their respective responsibilities and duties. 
At present the only solution is to reach an inter-
national agreement and adopt inter national binding 
multilateral treaties. 

The prospective exploitation of the Antarctica 
is also considered a problem of common environ-
mental signifi cance as many might benefi t from it.

9.2 INTER NATIONAL ENVIRON MENTAL ISSUES

90°90°

0°
30°30°

60°

60°

70°

60°

120°120°

150°150°
180°

AU
ST

RA
LI

A

AUSTR

NEW ZEALAND FR
ANCE

AR
GEN

TIN
A

NORWAY

UK

CH
IL

E

W
ithout

claim

Undefined limit

Figure 9.2. Potential territorial claims of the countries to the 
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Territorial claims to the Antarctica are being 
contested although they are not adjudicated because 
the Antarctic Treaty of 1959 is still in force. This 
inter national treaty obligates the signatory countries 
to preserve the Antarctica and the surrounding seas 
south of 60° S latitude free for scientifi c research to 
any country of the world. The Treaty established 
this territory as a demilitarised zone free of nuclear 
weapons, also stipulating measures of nature and 
environ mental protection.

 While the Antarctic Treaty was still relatively 
fl exible, it was under considerable pressure since 
there was an immense interest in the exploitation of 
the resources (oil, industrial minerals, shrimp, fi sh). 
This confl icted with the environ mental protection 
demands. Today increasingly pressing demands 
are being voiced to modify the Antarctic Treaty, 
coming from non-member countries as well (in 
fact, these countries are not able to carry out any 
essential scientifi c research on the territory of the 
Antarctica). Non-governmental organisations, too, 
call for UN mediation to transfer the control over 
the Antarctica to all countries of the world, not just 
the member states of the Treaty. There are certain 
tendencies that might lead to the mitigation of the 
1988 Convention on the Regulation of Antarctic 
Mineral Resources. Up to now the Convention 
stipulates that the use of mineral resources might be 
permissible only upon a very rigid evaluation of the 
impact on the environment which is confi rmed by 
the member states of the Convention. The confl ict 
between the United Kingdom and Argentina over 
the Falkland Islands was a clear warning that the 
lucrative Antarctic mineral resources may call forth 
territorial claims.

As a measure of the World Ocean protection, the 
1954 Inter national Convention on the Prevention 
of Pollution of the Sea by Oil was adopted to 
minimise the discharge of oil and oil waste from 
tankers and other vessels. To secure the effi  ciency 
of the protection of oceanic waters, it was necessary 
to adopt restrictions on pollution of rivers, on 
wastewater, air pollution since these types of 
pollution also lead to the pollution of the ocean. 

In 1958, the fi rst conference on the Maritime 
Law took place, but in 1959 the UN established 
the Inter national Maritime Organisation, which 
was entrusted with the improvement of security 
measures at sea, facilitation of the development of 
regulations and decreasing of pollution.

In the early 1970s maritime countries began 
declaring their coastal waters part of their 
jurisdiction on an increasingly larger scale. First, 
it was 3 nautical miles, then 12 and now even 
200 nautical miles.

However, the 1950 Convention on the Continental 
Shelf was less ambitious although with time there 
was a growing interest in shelf resources. To tackle 
these issues, the Third Conference on the Maritime 
Law was held in 1974.

The Regional Seas Subprogramme of the UN En-
viron ment Programme brought together maritime 
countries to discuss the situation. The conference 
resulted in a number of regional maritime 
agreements that referred to the Medi terranean, the 
Persian Gulf, the Western Africa region, South-East 
of the Pacifi c, the Red Sea, seas of Eastern Africa and 
South Pacifi c. These agreements laid the foundation 
for environ mental action plans and cooperation 
towards reduction of pollution.

In 1977, the North Sea ceased to exist as an 
open sea as fi shing and extraction of mineral 
resources was restricted when the European Union 
determined the new zoning of the continental shelf. 
Thus, the North Sea as well as the Sea of Japan, the 
Baltic Sea and the Mediterranean became subjects 
of conventions or inter national agreements. The 
UN also set additional demands regarding the 
territories of these seas to ensure an eff ective control 
of pollution.

The 1982 conference in Jamaica adopted the 
Convention on the Maritime Law, stipulating that 
the Convention refers to the areas up to the depth of 
2 500 m from the shore.

In the late 1960s, researchers identifi ed a 
hazardous and growing water pollution and 
reduction of the oxygen concentration in the Baltic 
Sea. All the seven Baltic Sea states – Denmark, 
Finland, the Democratic Republic of Germany, the 
Federative Republic of Germany, Poland, Sweden 
and the USSR – agreed on taking immediate 
measures to reduce the pollution of the sea. The 
Convention on the Protection of the Marine 
Environment of the Baltic Sea Area was adopted 
in 1974. Within its framework, the Helsinki 
Commission (HELCOM) was established to ensure 
the implementation, monitoring and development 
of a programme of common activities. At the time 
it was a unique a� empt to agree on cooperation 
in addressing common environ mental problems 
in East European and West European countries 

Figure 9.3. Shipwreck of the tanker Amoco Cadiz off  the coast 
of Brittany (France) on 16 March 1978
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simultaneously. In this way cooperation ties were 
established for joint eff orts towards measures for 
environ mental protection and general security.

In 1984, during the fi rst meeting of the ministers 
of the Baltic Sea Region countries, an action plan 
was adopted concerning four spheres: reduction of 
pollution, scientifi c research, navigation safety and 
prevention of oil leakage. The plan could be viewed 
as a political support for the development of the 
scientifi c and technological strategy. Solutions for 
problems of national character or implementation 
of projects were not discussed, neither were 
any binding documents adopted. In the second 
meeting of the ministers, in 1988, 78 projects were 
endorsed although many important problems were 
le  unresolved. Much criticism was levelled at no 

tangible progress, and demands were made for 
actual measures and concrete results.

On the whole, many developing countries wished 
to see the World Ocean as a free-for-all territory, like 
the Antarctica, rather than have the huge area de 
facto taken over by the states which had the most 
up-to-date technology for exploiting the oceanic 
resources at their disposal.

 A common tendency can be traced in the 
conventions adopted and treaties signed: to allot 
an increasingly signifi cant place to the principle of 
precaution. The countries of the world are called 
upon to prevent pollution in case of emergency 
situations and accidents. Such policy was caused 
by the catastrophic accident in Chernobyl, on the 
tanker Amoco Cadiz and similar cases.

9.3 INSTITUTIONS INVOLVED IN INTER NATIONAL 
ENVIRONMENTAL PROTECTION

The number of institutions and persons involved 
in inter national environ mental protection is very 
large; however, by an a� empt to group them, the 
most signifi cant units are:

states, ▪
inter national environ mental organisations, ▪
global environ mental movements, ▪
industry and business, ▪
experts, ▪
society at large, ▪
individual talented personalities. ▪

Of all the above-mentioned, it is only govern-
ments, or states they represent, that have the 
right to take inter nationally binding decisions. 
Only governments of sovereign states can ensure 
participation of their citizens in the implementation 
of inter national regulations. It is the states that 
manage the use of their resources for economic de-
velopment or military aims; moreover, by using 
their political rights, they ensure that the welfare 
and social goals of their people are a� ained.

In accordance with the principal theoretical 
concepts concerning inter national relations, states 
undertake inter national cooperation only if there is 
any prospective benefi t for their countries otherwise 
unachievable. In fact, countries desire to reap 
maximum benefi t from inter national cooperation 
compared to other countries irrespective of their 
status in the inter national convention of countries. 
On individual occasions states can hope for some 
indirect benefi t, for example, by promoting good 
inter national relations with other countries. 
However, a higher level of socialisation and 
friendliness are highly appreciated, which makes 
it possible to claim a larger portion of the common 
world reserves. Sometimes countries, in the name 
of their interests, make rather blatant a� empts at 

a profi table bargain, even at the expense of other 
countries – by asking an infl ated price for their 
participation, inadequate compared to the real 
potential of the respective state.

Diff erent conceptual approaches, national 
interests, the level of own responsibility and 
abilities, as well as the effi  ciency of work become 
essential elements in the development, adoption 
and implementation of multilateral inter national 
agreements.

Governments establish various executive 
institutions, including environ mental agencies. 
They are exposed to diff erent kinds of pressure 
from the local entrepreneurs or businesses who 
would like to enjoy certain privileges or benefi ts 
related to the exploitation of natural resources or 
environ mental pollution. At times these pressures 
make a government present itself in the inter-
national arena less as an environ mental problem 
solver but more as a petitioner, which can leave a 
considerable impact on the environ mental eff orts of 
other countries, to the point of rejecting otherwise 
necessary solutions.

 In many cases, individual ministries or even 
agencies represent their countries in inter national 
work groups or meetings, and on certain issues 
they may hold views that diff er from those of the 
country. Sometimes the offi  cial state delegations fi nd 
themselves under pressure – on the basis of their 
democratic rights, local interest groups (producers 
or active environ mentalists) seek to a� ain an inter-
nationally binding decision that would benefi t 
them. Besides, decision-makers need to consider 
general public sentiments as well.

States of the world are very diff erent, have diff erent 
historical heritage, environ mental conditions and 
natural resource reserves. Some countries can be 
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considered advocates of the modern environ mental 
protection ideas. They include Europe’s Nordic 
countries, which pursue strict demands in the 
sphere of inter national environ mental management 
and protection, call on other states to participate in 
discussions and even take on unilateral additional 
obligations to encourage other countries and peoples 
to follow suit.

The European Union also supports a more 
rigorous inter national management of environment 
by allo� ing considerable funds for this aim. 
However, with the EU expansion, diff erences in the 
opinions on the future perspective can be observed 
among member states.

The position of the USA on environ mental 
problems of global signifi cance, especially on 
restricting climate change and a tougher inter-
national management of environment, has been 
severely criticised.

Nevertheless, several blocks of similarly thinking 
countries have formed. The ‘northern’ block includes 
the industrialised welfare states of North America, 
Europe and other continents. The ‘southern’ block 
is larger, represented by the developing countries 
of Asia, South America and Africa. The former 
Second World (socialist) countries together with the 
South-East Asian countries form the block of the 
developing countries. The situation in the ‘Fourth 
World’ countries (mostly African) is the gravest. 
These states suff er from extreme poverty, wars, 
unrests, diseases, lack of food and social care. The 
block of developing countries has grown from 
77 states (G77) to 130 states, and it has a signifi cant 
proportion of say in making inter national decisions.

The ‘northern’ block focuses more on such 
environ mental problems as climate change and 
ozone depletion, whereas the priorities of the 
‘southern’ block are the lack of drinking water and 
desertifi cation.

Of great importance are the funds that have been 
used to a� ain the aims of environ mental policy. 
Individual countries have a signifi cant infl uence 
on which problems are raised for discussion, on 
negotiations and making political decisions, signing 
conventions and protocols. Sometimes a group 
of countries united by common interests, inter-
national organisations or even talented and purpose-
driven individuals assume the role of the leader in 
negotiations. Leaders should be distinctly positive 
to be able to steer countries towards adopting more 
rigorous demands for the preservation of the global 
environment. There are also countries which, due to 
diff erent reasons, oppose the treatment of a particular 
environ mental issue; several countries which 
share such a stand can form a ‘veto coalition’ and 
sometimes achieve that the issue is removed from 
the inter national environ mental political agenda. 

A situation like this has developed around 
the preparation of an inter national document 
concerning the protection of whales: Iceland, 

Norway and Japan are strictly against imposing a 
moratorium on whale hunt. Similarly, the exporting 
countries of genetically modifi ed corn – Canada, the 
USA, Argentina – weakened the Cartagena Protocol 
on Biosafety to the Convention on Biological 
Diversity, which came into force in 2003.

However, sometimes groups of countries can 
achieve imposition of stricter demands, like in 
the case of the Basel Convention, when African 
countries called for a total ban on transporting toxic 
waste from the countries of the ‘northern’ block 
to the countries of the ‘southern’ block. African 
countries had the crucial role in the development of 
the Convention to Combat Desertifi cation.

9.3.1 INTER NATIONAL ENVIRON
MENTAL ORGANISATIONS

In the majority of cases, inter national environ-
mental organisations have been set up by mutual 
agreement of countries for practical measures to 
tackle global environ mental issues. Inter national 
environ mental organisations have been extremely 
good at organising broad discussions to prepare 
projects of environ mental policy planning, funding 
and implementation. At present there are about 
250 inter national environ mental organisations, 
most of them specialising in preparation and 
implementation of conventions on both global 
and local scale. The origins of environ mental 
organisations date back to the time a er World War 
II when the world faced the necessity to create a 
system to prevent wars, to restore the demolished 
economies and prepare solid ground for successful 
development. Thus, the United Nations (UN) was 
established, as well as the Inter national Bank of 
Reconstruction and Development (the World Bank) 
and the Inter national Monetary Fund. The General 
Agreement on Tariff s and Trade (GATT) later 
became the World Trade Organisation. 

Several massive regional organisations came 
into being: the European Union, the North 
American Free Trade Association (NAFTA) and the 
Association of South East Asian Nations (ASEAN). 
All these organisations play an important role in 
tackling global eviron mental issues up to this day.

However, the leading role belongs to the UN 
and its environ mental organisations. The UN was 
founded in October 1945, when 50 countries signed 
the UN Charter in San Francisco, the USA. Today 
the number of its member states has grown to 
192, and the UN is recognised as the world’s most 
infl uential inter national organisation. Its initial task 
was to promote peace in the world, prevent confl icts 
between states, control armament, protect human 
rights, facilitate economic and social development 
and preserve the global environment.

To accomplish the tasks regarding the 
environment and development, the UN has set up 
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The activities of organisations for inter national 
environ mental management include participation 
in global environ mental forums or lobbying in 
their own countries. Sometimes organisations try 

to infl uence governments as they participate in the 
dra ing of inter national regulations or standards to 
corner the market for their goods or services as well 
as to secure other advantages and increase their 
capacity to compete in global markets.

In many cases the industry and trade sectors 
want to achieve adoption of universal inter national 
standards in order to exclude competitors.

It is noteworthy that tackling many global 
environ mental issues is even unfeasible without 
drawing in the industry and trade sectors, 
principally in relation to environ mental pollution 
which underlies unwelcome climate changes and 
ozone depletion. Many sectors feel under threat as 
they are found co-responsible for causing environ-
mental problems; others are ready to off er solutions 
along with reaping huge profi ts for themselves.

Undeniably, producers have an increasingly 
powerful say not only in the development of the 
environ mental policy in their countries but also in 
the development of a new kind of relations with 
the public. Voluntary commitments concerning 
environ ment-friendly production and an 
appropriate mechanism of control of certifi cation 
and compliance featuring distinct eco-labelling win 
public acclaim.

Table 9.1. Global environ mental issues and the associated 
sectors of industry

Global environ-
mental issue Primary production Secondary use

Climate change Extraction of fossil 
fuel

Energy production, 
provision of transport 
system

Flow of toxic waste Waste recovery and 
disposal

Use of recycled 
materials

Decrease in 
biodiversity and 
biosafety

Agricultural, 
biotechnological 
and pharmaceutical 
industries

Use of mineral 
fertilizers, pesticides 
and modifi ed 
organisms in farms

Ozone depletion Chemical industry
Production of 
refrigerators, electronic 
goods and aerosols

Spread of stable 
organic compounds Chemical industry Agriculture

Decrease in forest 
areas

Chemical and 
forestry industry Timber industry

Pollution of the 
World Ocean

Oil extraction and 
transportation

Sectors that use oil 
products

9.4 ROLE OF SCIENCE AND SCIENTISTS IN IDENTIFICATION 
AND TACKLING OF ENVIRON MENTAL PROBLEMS

Scientists defi nitely play a prominent role in 
the development of inter national documents 
pertaining to environ mental policy. Although it 
was traditionally believed that scientists were not 
directly involved in the process, the UN Conference 
on the Human Environment in Stockholm, 1972, 
actually brought out their special role.

At the intellectual level, problems are identifi ed 
and scientifi cally described. In this regard,  
J. Evelyn’s research is notable; he announced that the 
quality of air in London was poor in a publication 
in 1661. Similarly, the French engineer Jean-Antoine 
Fabre (1748–1834), a er having carried out research 
in the mountains, informed the public about soil 
erosion in the Alps. 

J. A. Fabre’s observations concerning soil erosion 
did not off er solutions to the problem. The same 
can be said about the talented and versatile polyglot 
George Perkins Marsh, ambassador of the USA 
to Italy, who in his book Man and Nature (1864) 
explained, in the scope of contemporary knowledge, 
the role of rivers, banks and surrounding wetlands 
in the origin of fl oods in continental Europe. He 
predicted the possibility of fl oods as long as humans 
would continue industrialising and adapting rivers 
to their needs. However, he did not solve the 
problem either.

In the early 20th century, the Swedish scientist 
Einar Naumann explained the principles of 
eutrophication. He discovered that an excessive 
amount of nitrates and phosphates causes biological 
activity. The results turned out to be correct 
although no one gave careful a� ention to them 
until the problem gained topicality in connection 
with a massive loss of fi sh. Consequently, scientifi c 
research was necessary, yet it had been insuffi  cient.

Speaking of scientists as discoverers of problems, 
the name of the Swedish chemist Svante Oden 
(1924–1986) is o en mentioned. He discovered the 
complex and large-scale acidifi cation mechanism 
and studied it in relation to burning fossil fuels. 
Indeed, for about a century scientists had had some 
general knowledge on it, but S. Oden’s article, which 
was published in the Swedish newspaper Dagens 
Nyheter in 1967, turned out pivotal in tackling the 
situation in practice. The novelty was the more 
recent and precise data; yet most importantly, this 
information could be introduced to politicians who 
used it in decision-making. As a result, the concept 
of environ mental protection was worked out in 
the 1960s, and practical tasks were outlined. ‘Acid 
precipitation’ became an issue to be discussed in 
political circles, but the problem formulated by 
S. Oden became an environ mental problem as well.
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In the 19th century, global warming had not yet 
become an environ mental problem. However, 
there were scientists who saw a link between 
the temperature rise and human activity. Svante 
Arrhenius (1859–1927), a physico-chemist at the 
Stockholm Högskola, had put forward the theory of 
the greenhouse eff ect already in 1896, but in 1938 the 
British scientist Guy Stewart Callendar (1898–1964) 
published an article in which he demonstrated a 
connection between this phenomenon and burning 
of fossil fuel. As a result of burning, carbon dioxide is 
emi� ed, and with its concentration in the atmosphere 
rising, the air temperature also rises. However, even 
G. S. Callendar himself did not consider that to 
constitute an environ mental problem because it was 
not socially recognised. It did not gain recognition 
up to 1960 when the concept of the greenhouse eff ect 
was already in wide use and the global temperature 
rise had become a topical environ mental problem. 
The process of global warming was gradually 
progressing, and the problem had to be included in 
the programme of human activity.

Environ mental problems are not new, they have 
existed for hundreds of years and have arise in many 
places of the world. Yet they have been problems 
of local importance, dispersed and isolated in both 
time and space. They have emerged in various 
places and evaluated as well as tackled diff erently – 
by individuals and by society at large. Scientists 
and government offi  cials have been involved, but 
sometimes these problems were le  untreated, as 
was the case of the London smog. Londoners had 
complained about it already in the 13th century, but 
practical measures were taken only in the 1950s – 
700 years later.

When these social problems surfaced and 
were explained, their nature changed. People’s 

inconsiderate a� itude to their environment was 
refl ected in these problems. Along with the idea 
of the possibilities of nature and opportunities of 
environ mental protection, a convincing interpretation 
method was created and introduced to journalists, 
scientists, inter national organisations and individuals 
concerned about environ mental problems. Scientists 
created environ mental models, concepts and theories; 
to the general public, scientists were the activators of 
environ mental problems; it was only scientists who 
could use their methods to identify the borderline 
between what was ‘normal’ and ‘problematic’.

The scientist as a discoverer of environ mental 
problems performs other important functions in 
the modern society. The scientist is a teacher who 
disseminates knowledge on research and thus 
carries out the mission of educating the public about 
the questions of nature and the environment. The 
scientist is also a consultant who helps decision-
makers to prepare optimum solutions; as a creator 
of new knowledge, the scientist works out the best 
technical and social solutions for the problems 
of nature and the environment. The scientist also 
assumes the role of a responsible intellectual by 
entering discussions and explaining the interrelation 
between environ mental and political issues in the 
mass media.

Application and scientifi c interpretation of data 
on the environment are instrumental in assessing 
global tendencies and developing future tendencies. 
The case of the Danish scientist Bjorn Lomborg is 
an enlightening example. In 2001 he published the 
book The Skeptical Environ mentalist to prove that the 
existing state of the environment was not as bad 
as other scientists found it. Lomborg was severely 
criticised for a methodologically unjustifi ed 
selection of separate environ mental data to draw 

Figure 9.9. The Swedish chemist Svante Oden (1924–1986) was 
the fi rst to study the consequences of burning fossil fuel
He realised that sulphurous compounds in fuel can be oxidised 
in the process of burning and later might turn into sulphuric 
acid, which has a devastating impact on the environment. It 
was tested by the Inter national Meteorological Institute in 
Stockholm, which since the 1950s has carried out measuring 
of atmospheric pollution.

Figure 9.10. Major 
contribution of the 
outstanding Swedish 
chemist Svante Arrhenius 
(1859–1927) to science was 
his electrolytic dissociation 
theory

However, Arrhenius was a pioneer in many diff erent spheres. 
Already in 1896 he had advanced the theory that the rise of 
carbon dioxide concentration in the atmosphere was going 
to cause the eff ect of global warming. He may have got 
interested in this problem after it was widely discussed in 
relation to the discovery of the recent Ice Age. He calculated 
that doubled concentration of carbon dioxide would result in 
a temperature rise by fi ve degrees. His calculations are very 
close to our present-day notions.
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were proposed. The fi rst was the Biosphere 
Conference in Paris, which was in a more scientifi c 
vein and in which such problems as the human 
infl uence on the biosphere, the eff ect of air and 
water pollution, overgrazing of green areas, 
deforestation and the drainage of wetlands were 
discussed. The same problems were analysed in 
more detail during the next meeting – the Biosphere 
Conference in Stockholm, which a� racted inter-
national a� ention to many global problems of 
nature and the environment. 

The United Nations Conference on the Human 
Environment in Stockholm in 1972 undoubtedly 
was a turning point and the most important event 
regarding the establishment and expansion of an 
inter national environ mental protection movement. 
It was the fi rst time when environ mental problems 
were discussed and analysed in connection with 
economic and social development in an inter-
national forum. A direct outcome of the conference 
was the establishment of a new United Nations 
agency: United Nations Environment Programme 
(UNEP), which marked the transition from the 
environ mental protection form of 1960 to the 
establishment of a movement that dealt with the 
environment protection politically and globally – 
a much more serious movement of the 1970s, 
thus confi rming the trend towards emphasising 
a human-inhabited environment aff ected by 
humans and underlining the importance of a 
marked conservation and protection of nature. 
At the beginning of the 1980s, there were about 
13,000 non-governmental organisations in the 
developed industrial states (30% had been 
established in the previous decade) and 2 230 in 
the developing countries (60%). The environ mental 
non-governmental organisations in the developing 
countries provided an alternative to the corrupt 
governments.

The environ mental protection movement was a 
signifi cant force in the struggle for independence 
in eastern Europe and the Baltic states – Estonia, 
Latvia and Lithuania. The rapid expansion of the 
movement probably was fuelled by the objections 
to the decisions made in Moscow regarding the 
development of industry and the use of natural 

resources; moreover, it was generally confi rmed 
that extensive pollution is a signifi cant factor 
contributing to the deterioration of human health.

The conference in Stockholm triggered many 
inter national initiatives and activities.

The Geneva Protocol on long-range trans-
boundary air pollution (adopted in 1986) proposed 
quantitative goals. The document in question was 
reconciled with the European Commission and the 
North Sea Declaration. It was decided to reduce 
the amount of pollution caused by heavy metals, 
toxic and volatile organic substances and biogenic 
substances by half up to 1995. 

The Baltic Sea Declaration signed in Ronneby in 
1990 was an important step to ensure the implemen-
tation of environ mental protection measures agreed 
upon inter nationally on a local scale. An action 
programme was approved coordinated by national 
and inter national experts and fi nancial institutions, 
including the Inter national Bank for Reconstruction 
and Development, the European Investment Bank, 
the Nordic Investment Bank and the European Bank 
for Reconstruction and Development. Programmes 
and regulations to cut the pollution were adopted 
on a local scale. In 1992, the plan was backed by the 
Baltic Sea Environment Declaration, which ensured 
the possibility to further guarantee the economic 
strategy of fi nancing environ mental actions.

In accordance with the United Nations General 
Assembly Decision of December 1983, the World 
Commission on Environment and Development was 
founded, and the position of chair was entrusted to 
Gro Harlem Brundtland.

Figure 9.13. Opening of the 
United Nations Conference 
on the Human Environment 
in Stockholm, June 5, 1972

Figure 9.14. Gro Harlem 
Brundtland, ex-Prime 
Minister of the Kingdom 
of Norway and Chair of 
the World Commission 
on Environment and 
Development
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However, the main problem of Agenda 21 is the 
lack of actual fi nancing. Approximate expenses 
estimated by the secretariat of the Conference 
amounted to EUR 430 billion a year, 100 billions 
of which should be covered by inter national 
fi nancial aid. These sums seemed unrealistic, taking 
into account the opportunities of a� racting and 
exploiting fi nancial resources.

A report on implementation of Agenda 21 
was submi� ed at the meeting of the United 
Nations World Commission of Environment 
and Development in the summer of 1997. Global 
Environ mental Facility (GEF), established due to the 
report of the United Nations World Commission of 
Environment and Development in 1987, planned on 
spending only EUR 0.93 billion in the period of 1991 
to 1994 and EUR 1.33 billion in 1995 to 1998, most 
of which would be spent on global climate change, 
inter national water pollution and protection of 
biological diversity and the ozone layer. On the 
whole, inter national fi nancial aid (including 
multinational and bilateral fi nancial cooperation) 
to developing countries has decreased because of 
political and economic factors. At the end of the 
Cold War, some of the fi nancial resources due for 

developing countries were shi ed to the former 
Soviet Block countries. In addition, the former 
market relations between eastern Europe and the 
developed countries weakened, leaving some of the 
former Soviet Bloc countries in a political deadlock 
and forcing them to search for new partners. The cut 
in inter national aid was also related to a fi nancial 
crisis aff ecting the developed countries. In order to 
diminish the consequences of the crisis and stabilise 
the local situation, the countries drastically cut the 
resources for inter national fi nancial aid.

In addition, the environment in the countries of 
the former Eastern Bloc was a concern, as well as 
the competition between these countries and the 
developing countries for the economic aid from 
the West. The former Eastern Bloc countries had 
to overcome many problems to be able to embrace 
sustainable development. In May 3–4, 1996, Prime 
Ministers of the Council of the Baltic Sea States 
and EU top offi  cials, including President of the 
European Commission, met in Visby, Sweden. The 
se� ing was one of the most remarkable scenes of 
regional policy making since the end of the Cold 
War. In the fi nal declaration of the meeting, the 
issue of environ mental protection was high on 
agenda, including Agenda 21 for the Baltic Sea 
Region, as well as co-operation and knowledge 
transfer. Sweden, as the host of the meeting, set 
aside a sum of one billion Swedish crowns (about 
110 000 EUR) to fund the proposed activities with 
the help of the newly created Advisory Council for 
co-operation on the Baltic Sea Region issues. During 
economic diffi  culties, it is of utmost importance to 
ensure that environ mental protection is a political 
priority. That can be achieved only if environ mental 
organisations keep pressing the issues and have the 
support and involvement of the society. In all eastern 
Europe countries in which Green Parties were a 
signifi cant force in the struggle for independence, 
the priorities have gradually changed. Many 
representatives of Green Parties elected in the fi rst 
free elections lost their mandates in the next. At the 
moment, there is a tendency in society for economic 
problems to come fi rst regarding political action. 
Despite that, there is some progress regarding 
advancement towards the dra ing and adoption 
of national sustainable development strategies. 
Similarly to developed countries of the West, the 
advance towards sustainable development takes 
place on several levels of the society: between 
politicians and the civil service, between regional 
and local authorities, between diff erent business 
organisations and residents.

Figure 9.16. United Nations Conference on Environment 
and Development in Rio de Janeiro, 1992 – the meeting of 
103 state leaders
The conference was opened by the United Nations Secretary-
General Boutros-Boutros Ghali on June 3, 1992, and Fernando 
Collor de Mello, President of Brazil, was elected President of 
the Conference. The Conference adopted the Rio de Janeiro 
Declaration on Environment and Development, Agenda 21, 
the Statement of Principles on the Management, Conservation 
and Sustainable Development of All Types of Forests, the 
United Nations Framework Convention on Climate Change 
and the United Nations Framework Convention on Biological 
Diversity.
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9.6 RECENT TENDENCIES IN INTER NATIONAL COOPERATION 
ON ENVIRONMENTAL PROTECTION AND SUSTAINABLE 
DEVELOPMENT

Multilateral inter national environ mental agree-
ments (conventions) are one of the oldest forms of 
cooperation in solving problems of the environment 
and nature. A er the United Nations Conference 
on the Human Environment in 1972, inter-
national environ mental agreements have become 
the main instrument of global environ mental 
administration; however, the emphasis is on inter-
national diplomacy, not technical understanding. 
Approximately 140 inter national agreements have 
been signed, ratifi ed and come into force since 1920; 
the number of the documents accompanying them 
(protocols and amendments) is much greater. Some 
of the conventions and protocols are of greater 
signifi cance – on degradation of the ozone layer, 
biological diversity and climate change.

Although the conventions and protocols diff er in 
both their subjects and goals, there are similarities 
as well. The conventions are inter national laws 
that independent countries or institutions have 
agreed upon. Since the conventions set down 
the obligations and rights of the countries in a 
particular sphere, the representatives of the states 
spend quite a lot of time on harmonising the 

documents before adoption of the conventions. 
A er that, technical experts develop the project 
of the convention and submit it to the member 
states for evaluation. The highest ranking offi  cials 
of the states sign the convention during an inter-
national conference dedicated to the debate on the 
questions related to the convention. The procedure 
of ratifi cation takes place a er signing; it involves 
an offi  cial decision by the parliament confi rming 
that the convention complies with the national 
legislation and that the state is willing to observe 
the rules of the convention and undertake inter-
national liabilities. If an established number of 
states (the minimum number of states needed for 
the convention to function effi  ciently is decided 
by the member states themselves) have ratifi ed the 
convention, they convene the fi rst conference of the 
parties of the convention to agree upon the actions 

   
Figure 9.17. First Conference of the Parties of Aarhus 
Convention
Conference took place in October 2002 after about four 
years of preparation since its adoption and signing in Aarhus, 
Denmark, in June 1998. To commemorate the decade of 
Aarhus Convention, the Third Conference of the Parties was 
held in Rīga in June 2008

  
Figure 9.18. Nobel Peace Prize 2007 was awarded to the 
Intergovernmental Panel on Climate Change

Figure 9.19.  The Club of Rome General Assembly
From the right: Queen Beatrix of the Netherlands, J. Cohen, 
Mayor of Amsterdam, R. Lagos, former President of Chile, 
R. Lubbers, former Prime Minister of the Netherlands, 
M. Gorbachev, former President of the USSR, who all took 
part in the work of the Club of Rome General Assembly in 
October of 2009 

Figure 9.20. Chair of Intergovernmental Panel on Climate 
Change R. Pachauri addresses the delegates of COP15 
in the offi  cial opening of Copenhagen Conference on 
December 7, 2009
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a er ozoning. The main shortcoming of ozoning is 
that this technology is considerably more expensive 
than chlorination.

Water can also be disinfected by UV radiation. 
All the main water treatment stages can also be 

accomplished by using individual water fi ltering 
devices. Such devices come in many diff erent 
models, capacities and sizes. For example, some 
of them can be compact enough to take with when 
going on a trip (the water is fi ltered and disinfected; 
capacity – a few glasses); some can be connected 
to the faucet; some can purify water for a house or 
a block of houses. Typical basic modules of such 
devices are:

sediment fi lter. It is usually made of porous  ▪
material, and fi lters water from sediment and 
rust particles;
water-so ening fi lter. Such fi lters work on  ▪
the basis of ion exchange, and they can be 
easily regenerated at home. Quite o en these 
fi lters are the main component of local water 
treatment facilities;
device for reducing the iron content in water.  ▪
Usually based on ion exchange technology;
selective ionites for water purifi cation from  ▪
nitrates and metal ions;
water disinfection devices. Several methodo- ▪
logies for water disinfection are used in local 
(personal) water treatment devices. One is water 
disinfection with silver, fi ltering the treatable 
water through a porous surface (usually 
ceramic) coated with fi nely-dispersed silver. In 
this process, trace amounts of silver dissolve, 
and, owing to its bactericidal eff ect, micro-
organisms are eliminated. Another approach is 
based on the use of halogen (iodine) bound to 
polymers. Water can also be disinfected by UV 
radiation;
water treatment with activated carbon purifi es  ▪
it from organic substances and disinfection by-
products, and improves the taste and odour of 
water.

The effi  ciency of local (personal) water treatment 
devices depends on what kind of structural elements 
they have and what kind of water treatment 
processes they perform. 

Although there are many achievements in water 
supply technologies that facilitate public health 
and welfare, three issues diffi  cult to tackle still 
remain. They are related to the need for a balance 
between the demand for clean water and a normal 
functioning of ecosystems.

 First, at least half of the world’s population does 
not have suffi  cient quantities and proper quality 
of water. In developed countries, fi nancial growth 
was accompanied by the advancement of technical 
infrastructure, including water supply. Developing 
countries have not had such an opportunity because 
the growth of population had been exceeding the 
growth in revenue, and, as a result, the improvement 
of welfare lags behind. The United Nations have 
deemed the demand for clean water supply to both 
urban and rural population in developing countries 
a priority already since 1980, with the launching 
of the International Drinking Water Supply and 
Sanitation Decade.

Second, the biosphere becomes more and more 
saturated with diff erent chemical compounds used in 
industry and household, and this fact raises concerns 
whether the existing water treatment methods will 
be eff ective enough to reduce the ever-increasing 
concentrations of hazardous substances in water.

Third, the quality of freshwater sources generally 
is growing worse, mainly due to the heavy use of 
these sources by the industrialised society.

Modern water supply systems in developed 
countries were built over long periods of time and 
in an environment where capital investments in 
the construction and maintenance of these systems 
were not the key concerns. Such an approach is 
not feasible in developing countries where water 
supply systems have to be built fast because the 
demand for water is growing exponentially with 
the population growth.

Figure 10.12. Personal water fi lter after use (left) compared 
to a new one (right)

Figure 10.13. Personal water treatment device that can be 
connected to the tap 
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It is not the engineering and scientifi c substan-
tiation that determines the choice of technology; 
it is the resources available, which is the critical 
factor for the construction or improvement 
of water supply systems. Fortunately, simple 
solutions that can signifi cantly improve the water 
supply systems in developing countries are used 
ever more widely.

WASTEWATER TREATMENT

Wastewaters are all polluted waters resulting 
from human activity.

Wastewater treatment depends on the 
composition and source of pollutants. Wastewater 
types are as follows:

residential wastewater, containing mostly  ▪
organic substances (dissolved and undissolved) 
and micro-organisms. A substantial part of 
municipal sewage consists of wastewater from 
residential areas, including sewage from toilets, 
kitchen, bathing, laundry and fl oor washing 
wastewater. These wastewaters together with 
the effl  uent from commercial and industrial 
structures are called municipal wastewater;
polluted water resulting from the production  ▪
or service rendering processes;
precipitation runoff ; ▪
agricultural wastewater. ▪

Municipal wastewater is a complex, highly diluted 
water solution that contains over 99% of water, 
while the remaining part is organic and inorganic 
substances in a suspended or dissolved state. 
Typical municipal wastewater contains substances 
that use oxygen in their degradation process, as 
well as particles suspended in water, petroleum 
products, surfactants, bacteria, viruses, nitrogen and 
phosphorus compounds, stable organic substances, 
metal ions and all kinds of coarse impurities (pieces 
of wood, plastic packaging).

A er treatment, wastewater from houses can be 
discharged into fi ltration fi elds where it is dispersed 
over a wide area through culverts and subsequently 
decomposes in various biological processes. 
Wastewaters can also be collected in closed tanks 
and transported to the municipal wastewater 
treatment plants. Today a variety of accelerated 
decomposition methods (biotoilets, sand fi lters) are 
used for the treatment of wastewater from houses.

Municipal wastewater volumes per capita per 
day range from 280 litres in small se� lements 
to 900 litres in big industrial cities. In densely 
populated areas and cities, wastewater is collected 
and drained through sewage pipes to centralised 
treatment plants.

Wastewater treatment process at treatment plants 
has three stages:

1) primary treatment,
2) secondary treatment,
3) special treatment.

In the primary treatment of wastewater, both solid 
and liquid water-insoluble substances are separated 
from water. Usually the fi rst step in wastewater 
treatment process is straining, which is done by 
passing the treatable water through metal screens 
and sieves that can be positioned at diff erent angles 
against the water fl ow. Large-size trash accumulated 
on the sieves is cleaned off  mechanically at regular 
intervals and is further processed as solid waste or 
activated sludge residues.

In the secondary treatment of wastewater, the 
remaining organic substances suspended in water 
are subject to biological degradation by means 
of micro-organisms. In order for this purifi cation 
process to be eff ective, it is important to use special 
micro-organism cultures that can eff ectively 
degrade organic substances. These cultures have 
to be provided with optimal growth conditions, 
fi rst of all by supplying oxygen and, if necessary, 
also ensuring the optimum temperature (heating in 
winter), pH, content of nutrients.

Activated sludge process is one of the most 
eff ective and universal wastewater treatment 
methods. It works on the basis of the ability of 
micro-organisms dispersed in the treatable water 
to degrade organic substances in the presence of 
suffi  cient amount of oxygen in water. Activated 
sludge is a cluster of micro-organisms that form 
dispersion in an aquatic environment, sticking 
around the particles of organic substances – mud 
(mostly the remains of micro-organisms). In the 
activated sludge process taking place in the aeration 
basin, the organic substances are consumed for the 
growth of micro-organisms and converted into CO2, 
the organic nitrogen compounds – to ammonium 
or nitrate ions, and phosphorus compounds – to 
phosphate ions. Activated sludge is an artifi cial 
biological community, which is composed of bacteria 
(the main mass of the biological community), fungi, 
yeasts, protozoa, rotatoria and other groups of 
organisms. One gram of activated sludge contains 
108–1012 bacteria. Each group of organisms forming 
activated sludge has a role in the mineralization 
process of energy-rich compounds, thus – in the 
treatment of wastewater. Bacteria, yeasts and 
fungi decompose organic substances. The fi ltering 
organisms bind the substances suspended in water, 
whereas, for example, infusorians consume micro-
organisms. The in water is treated in the aeration 
basin; a er that, activated sludge mass is se� led. 
Since the mass of micro-organisms is growing 
rapidly (in proportion to the content of organic 
substances in water), se� les at the bo� om of the 
se� ling basin has to be removed continuously. The 
activated sludge process defi nitely is a signifi cantly 
accelerated and optimised model for natural 
processing of particles.

The activated sludge process generates con-
siderable amounts of substances that need to be 
recycled. Sludge can be further processed or used 
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collection of leachate and monitoring of the local 
environment, represent a principally new method 
for storage of municipal solid waste.

Sanitary landfi ll operators are subject to a 
number of requirements: to reduce the impact on 
the environment, to create a buff er zone, fencing 
and drainage ditches, to choose the proper slope, to 
collect and treat leachate, to equip the landfi ll with 
proper technology, including the biogas collection 
system.

Landfi lls in Europe o en have depositories for 
storing all types of unsorted waste. In landfi lls, 
biodegradable substances produce biogas, which 
is then collected and brought to biogas users. 
Landfi ll biogas is mostly used for generation of 
energy. Purifi ed biogas can be fed into a natural 
gas main or used in motor vehicles.

In recent years, the concept of waste management 
has been changing rapidly. A reduction in the 
amounts of disposed waste is projected. The future 
belongs to the waste sorting solutions: all waste that 
can be used as fuel or to produce biogas is separated 
before delivery to the landfi lls. A er sorting, the 
volume of disposable waste decreases on average 
from 20 to 30% of the total volume.

Waste that contains a suffi  ciently large amount 
of organic ma� er can be incinerated. The latest 
advanced waste incineration plants are equipped 
with systems that continuously feed fuel into the 
furnaces. Initially, only municipal solid waste was 
used as fuel in waste incineration furnaces. In these 
old furnaces, combustion temperature reached 
~760 °C, which was not high enough for complete 
combustion and glass melting. Waste incineration 
in such conditions generates unpleasantly smelling 
gases and highly toxic substances – dioxins. To 
prevent that, the combustion gases need to be 
captured in secondary combustion chambers, 
where the temperature reaches 800 to 1 000 °C. In 
state-of-the-art solid waste incineration facilities 
the temperatures reach up to 1 650 °C, allowing to 
reduce the volume of solid waste by 97% as well 

Figure 10.17. Sorted plastic waste prepared for further 
processing 

Figure 10.18. Hazardous waste sorting unit in Toronto, 
Canada

Figure 10.19. Compaction of solid waste at the Getliņi 
sanitary landfi ll in Latvia

Figure 10.20. A solid waste incineration plant in Vienna 
(design by the Austrian architect Friedrich Hundertwasser)
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The terms ‘environ mental law’ and ‘environ mental 
legislation’ are used for denoting the measures of 
environ mental legal protection.

Environ mental law means a body of legislative 
provisions, regulating the public rules of conduct 
in the area of environ mental protection. Environ-
mental law is a relatively new and complex area of 
public law, which includes such legal provisions of 
constitutional law, administrative law, criminal law 
and administrative procedure law that aim to ensure 
and promote environ mental protection. Environ-
mental law belongs to public law, which means 
that, to protect the environ ment, the state prescribes 
for the public certain requirements that must be 
followed. If a person fails to comply with these 
requirements, the state may use coercive measures 
against such a person, imposing a corresponding 
penalty or ordering to eliminate the adverse eff ects 
on the environ ment resulting from the violation.

What are the rules of conduct contained in legal 
provisions can be ascertained through studying the 
sources of law. Environ mental law consists of several 
types of legal sources, representing the wri� en law 
(legislation) and the unwri� en law (general legal 
principles and customary law). In addition, the 
sources of environ mental law can be divided into 
the basic sources (laws) and ancillary sources (case 
law or the rights of judges and jurisprudence – legal 
science or jurists’ law).

The main source of environ mental law is the law 
(external legal provisions), viz. the wri� en sources 
of law, which include generally binding rules of 
conduct. The generally binding legal provisions 
comprise laws adopted by parliament, regulations 
issued by government and binding rules issued 
by local authorities. Furthermore, EU legislation – 
including regulations, directives and decisions – 
is binding to the European Union Member States. 
EU environ mental legislation is developed mainly 
in the form of directives that the Member States 
must then integrate into their national law.

National environ mental legal protection is also 
based on international legislation. For the most part, 
they are international agreements (conventions, 
protocols) to which the Member State is a party.

The term ‘environ mental legislation’ is associated 
with national environ mental law, and it mostly 
refers to legal acts (laws of parliament, regulations 
of government and local authorities) that pertain 
to the environ ment or help to achieve the national 
aims of environ mental policy – to preserve, protect 
and improve environ mental quality, provide for 
sustainable use of natural resources and ensure 
a high-quality living environ ment. Therefore, 
environ mental legal protection is associated with 
both environ mental and natural resource protection 
and sustainable use, and the protection of human 

health from harmful environ mental factors in the 
following environ ment-related areas:

water protection, ▪
soil protection,  ▪
protection against noise in the environ ment, ▪
ambient air protection, ▪
nature and biodiversity conservation, ▪
waste management, ▪
turnover of chemical substances and products,  ▪
including biocides and pesticides,
turnover of genetically modifi ed organisms, ▪
various emissions and releases into the environ- ▪
ment,
environ mental impact assessment, ▪
access to environ mental information and  ▪
public participation in environ mental decision-
making at the state level,
urban and rural spatial planning. ▪

For the purpose of the law, ‘the environ ment’ is 
taken to mean an aggregate of natural, anthro po-
genic and societal factors. Obviously, ‘the environ-
ment’ includes not only natural factors (the natural 
environ ment) but also human beings and their 
impact on the natural environ ment.

11.1.1 LAW AS AN ENVIRON MENTAL 
PROTECTION INSTRUMENT

Various cultures of the world have diff erent 
understandings of law. The conception of law 
largely depends on what is recognised as the sources 
of law. The world’s developed countries, including 
European countries, have quite similar conceptions 
of law. The laws of these countries belong to the so-
called Western law, where ‘law’ usually means a 
body of legislative sources regulating community 
life. The laws of the Baltic Sea region countries 
belong to the continental European law family or 
civil law system. Although this system may also 
include unwri� en law, the main recognised sources 
of law are wri� en – above all, the laws adopted by 
national parliaments. Generally binding rules of 
conduct or regulations, to a limited extent, may also 
be issued by executive powers – the government and 
local authorities. The legal provisions of the highest 
legal force – the State Basic Law (Constitution) – are 
at the top of this hierarchy.

In many countries, environ mental protection is a 
constitutional norm. For example, Article 115 of the 
Constitution of the Republic of Latvia stipulates: 
‘The State shall protect the right of everyone to 
live in a benevolent environ ment by providing 
information on environ mental conditions and by 
promoting the preservation and improvement of 
the environ ment.’ Several state obligations can 
be derived from this constitutional provision – to 

11.1 LEGISLATION OF ENVIRON MENTAL PROTECTION
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protect the right of everyone to live in a benevolent 
environ ment, to provide for the preservation of such 
environ ment and to promote the improvement of 
the environ ment as well as to ensure public access 
to environ mental information.

The countries that belong to the continental 
European civil law system have codifi ed laws, 
which are o en referred to as codes. In several 
countries, there are civil and criminal as well as 
environ mental law codifi cations. For example, 
Germany, France and Sweden have environ mental 
codes. Latvian environ mental regulatory standards 
are included not just in one but in several laws: 
the Environ mental Protection Law, the Law on 
Pollution, the Law on the Conservation of Species 
and Biotopes, the Law on Specially Protected 
Nature Territories, the Protection Zone Law, the 
Waste Management Law.

The laws of such countries as the United Kingdom 
and United States, in turn, belong to another group 
of Western law – the English-Saxon common law 
system. In this group of laws, the basic recognised 
sources of law are both the laws adopted by 
the parliament (legislative statutes) and judicial 
precedents. Therefore, in these countries, the so-
called rights of judges have signifi cantly greater 
weight than in continental Europe.

Human behaviour is governed by diff erent types 
of rules – from etique� e and morality to legal 
provisions. However, only the la� er are contained 
in the sources of law and are binding.

Environ mental laws are primarily focused on 
solving environ mental problems and include 
measures that should be taken in order to prevent 
known environ mental problems. Compliance with 
the requirements of legal provisions makes possible 
to eliminate environ mental damage or to reduce its 
impact.

To prevent human-created environ mental 
problems successfully, we need to develop a strategy 
to change human behaviour, making it more 
environment-friendly. Since law is the most eff ective 
regulator of social behaviour, it is widely applied 
in order to change social behaviour pa� erns in the 
use of the environ ment. In general, environ mental 
law is primarily incentive and disincentive rules of 

conduct contained in environ mental legislation. They 
underpin diff erent areas of life. Hence, the law may 
set a binding framework, within which economic, 
technical, informative, educational and other 
measures are o en implemented on their merits.

The desired behaviour can be achieved with two 
kinds of methods, working as a ‘pie’ or a ‘whip’. 
The ‘pie’ strategy means that the law stimulates the 
implementation of environment-friendly behaviour in 
a way that compliance with environ mental protection 
requirements is benefi cial. The ‘whip’ strategy, in 
contrast, provides for measures impeding specifi c 
actions. These measures have to be such that the 
disadvantageous consequences of environ mentally 
unfriendly actions would inhibit people from these 
actions. The ‘whip’ strategy is most commonly used 
in the provisions that impose penalties or other 
coercive measures for non-compliance with environ-
mental protection requirements.

Usually, environ mental law dra s are developed 
by executive powers or politicians, adopted by the 
legislator and implemented by specialised state or 
municipal environ mental protection authorities, 
whereas courts exercise control over the compliance 
with these laws. Unlike it is with other social norms, 
the compliance with legal provisions can be enforced 
by compulsion. Therefore, only the law has a specifi c 
implementation process – the legal provision.

Legal provision is a mechanism for ensuring the 
compliance with legal provisions or their fulfi lment. 
In order to make this process work, the state has 
created relevant institutions (authorities) – courts, 
police, prosecutor’s offi  ce, specialised state environ-
mental departments – which have been granted a 
monopoly of coercion. The coercion mechanism 
grants the state (the law enforcement bodies) the 
lawful right to apply coercive measures against the 
violators or non-observers of the law. The coercive 
measures themselves are established by the law, 
and they are quite diff erent.

The state has the right to monitor the compliance 
with environ mental legislation. Such control can 
be exercised by state environ mental inspectors. If 
non-conformities with the requirements of environ-
mental legislation are found during inspections, 
state environ mental inspectors may, for example, 

Figure 11.1. German 
Parliament (Reichstag) 
building in Berlin
The dedication Dem 
Deutschen Volke, meaning 
‘For the German people’, can 
be seen on the architrave.
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The precautionary principle does not allow to 
start on an environ ment-aff ecting action until the 
information has been obtained as to how high a 
risk exists and what measures have to be taken to 
reduce it. If the research process reveals a threat, 
the precautionary principle calls for precautionary 
measures, despite the fact that there is some 
uncertainty as to whether the risk is indeed real. 
The aim of the precautionary principle is not to 
permit certain actions only when the risk to the 
environ ment or human health is equated to zero, 
but to assess the magnitude of the risk and, in case 
of need, take the necessary measures.

Although all kinds of chemical substances we use 
on a daily basis help to simplify our life, they can 
imperceptibly harm us in the future. Humans have 
created thousands of new chemicals, and only part 
of them have been proven dangerous and, therefore, 
are prohibited to use (for example, the use of some 
plastic so eners in children’s toys). At the same time, 
there is a great deal of chemicals still in use whose 
hazards have not yet been properly researched. 
These substances are contained in various goods 
and products that are widely used on a daily basis, 
and we can take them in with food, breathe in with 
air or absorb through the skin. Until now, before 
a country could be prohibited to produce some 
chemical substance, its hazardousness had to be 
conclusively proved. Now the European Union law 
has brought new binding requirements based on the 
precautionary principle – over 30 thousand existing 
and new chemical substances will have to be tested 
with regard to their eff ect on human health. It is no 
longer the country but manufacturers and importers 
of chemical substances who must obtain certain 
information on the properties of these substances 
and test them to determine their impact on the 
environ ment and humans, as well as guarantee 
their safe use, that is, prove that the substance is not 
hazardous.

The principle of preventive action requires to 
prevent pollution or other harmful impacts on the 
environ ment or human health as much as possible, 
or, if it is unfeasible, then at least to prevent further 
spreading of these harmful eff ects and their negative 
consequences. The principle of prevention combines 
two EU environ mental protection principles – the 
principle of preventive action and the principle of 
causation.

The principle of preventive action is implemented 
through such regulatory enactments which require, 
for example, compliance with the environ mental 
pollutant emission standards or waste management 
regulations. Waste should be processed and 
disposed of as close to its place of origination as 
possible (the proximity principle), and each state 
or local government should, as far as practicable, 
by itself treat and manage in an environ mentally 
sound manner the waste generated at its territory 
(the self-suffi  ciency principle).

The assessment principle prescribes: if the 
consequences of an action or project can signifi -
cantly aff ect the environ ment or human health, they 
must be assessed before such an action or project is 
permi� ed (commenced). If it becomes evident a er 
the assessment that the action or project in question 
will adversely aff ect the environ ment or human 
health, the government may allow it on condition 
that the expected positive result for society as a 
whole will exceed the harm that the respective 
action or project will have caused to the environ-
ment and society.

The assessment principle clearly a� ests to the 
aforementioned anthropocentrism of environ mental 
law. Moreover, ‘the expected positive result for society 
as a whole’ may be related to the implementation of 
economic interests, such as the construction of roads, 
dams, pipelines, nuclear power plants. Therefore, 
the environ mental legislative regulation is aimed not 
so much at prohibiting any negative impact on the 
environ ment than at controlling and minimising this 
impact as far as reasonably practicable.

‘The polluter pays’ principle requires that the 
costs of assessment, prevention and mitigation of 
pollution as well as the costs of elimination of its 
eff ects are borne by the person whose activity has 
caused the pollution in question.

There are over 3 000 sites (including land areas 
and waters) identifi ed in Latvia that are actually or 
potentially contaminated with hazardous substances. 
On the European Union scale, there are over 300 000 
such sites. But this should not happen at all.

The earlier environ mental regulatory framework 
has not prevented the possibility of origination for 
such sites, because the environ mental polluters 
could have easy ways to avoid responsibility. Now, 
there are new legislative acts passed on the basis of 
‘the polluter pays’ principle in order to make the 
polluters accountable for restoring the contaminated 
sites to their previous environ mental condition.

Persons – individuals or companies – whose 
actions have caused harm to the environ ment, i.e., 
such detectable changes in the environ ment that 
are likely to have signifi cant negative impacts on 
both human health and also the environ ment (e.g., 
waters, specially protected areas, species, habitats) 
are required to restore the previous state of the 
environ ment, covering the pollution removal and 
environ ment restoration costs.

‘The polluter pays’ principle will fully come into 
eff ect when each contaminated site is de contami nated 
and the decontamination costs are covered by the 
persons who have caused the respective pollution.

To put ‘the polluter pays’ principle into eff ect, it is 
important to determine who is the polluter and for 
what the polluter must pay.

Companies engaged in such economic activities 
that have a high environ mental risk – for example, 
carrying dangerous cargos, transporting chemical (oil) 
products via pipelines, operating fuel fi lling stations or 
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producing cement, glass fi bre or chemical products – 
have to prevent the damage caused to the environ-
ment due to their activities and to restore the environ-
ment to its previous state even if these companies 
have not violated environ mental regulations. In legal 
context, this is called strict liability.

Latvia and other former Eastern Bloc countries 
have established the register of historically 
contaminated (and potentially contaminated) sites. 
The new legal acts on environ mental liability are not 
applicable to the restoration of these sites, as their 
requirements are not eff ective with regard to past 
events. Therefore, specifi c requirements have been 
set for the restoration of such sites. First of all, the 
responsibility lies with the person whose activity 
has caused the pollution. If that person cannot 
be held liable due to objective reasons, then the 
current landowner will have this responsibility. The 
contaminated site has to be restored to such an extent 
as to prevent the contamination from spreading or 
entering the groundwater, so that it would no longer 
be hazardous for human health or the environ ment.

‘The polluter pays’ principle is not applicable in 
cases when it is impossible to determine who has 
caused the environ mental pollution, or the company 
at fault for the pollution is known but no longer 
exists, while the contaminated site has not been 
transferred to another owner. In the Baltic states, 
for example, these sites are mainly the territories 
formerly occupied by the Soviet army as well as the 
sites contaminated by the former Soviet plants.

If the actual polluter does not exist anymore, and 
the contaminated site does not have another owner, 
the clean-up of the contaminated site has to be 
covered from the state budget. Besides, legislation 
usually establishes less stringent requirements for 
the state – the polluted site restoration works are to 
be carried out only if the state has suffi  cient funds 
for this purpose. This is one of the reasons why past 
pollution continues to be a major environ mental 
problem in the Baltic states.

Finally, in the cases provided by the law, ‘the 
polluter pays’ principle is also extended to the 
manufacturers of specifi c products.

Figure 11.2. Deepwater 
Horizon off shore drilling rig 
on fi re, Gulf of Mexico, 2010
Vessels combat the fi re on 
Deepwater Horizon while the 
United States Coast Guard 
searches for missing crew.

The Deepwater Horizon oil spill (also referred to as the British Petroleum (BP) oil spill) was a massive oil spill in the Gulf of Mexico 
that was the largest off shore spill in the history of the United States and among the largest oil spills in history. The spill stemmed 
from a sea-fl oor oil gusher that resulted from the 20 April 2010 Deepwater Horizon drilling rig explosion. The explosion killed 
11 platform workers and injured 17 others. On 15 July, the leak was largely stopped by capping the gushing oil wellhead.
The quasi-offi  cial Flow Rate Technical Group estimated the oil well was leaking 5 600 to 9 500 cubic metres of crude oil 
per day. This volume is approximately equal to the 1989 Exxon Valdez oil spill every four to seven days. The resulting oil 
slick covered at least 6 500 km2, fl uctuating daily depending on weather conditions. Scientists have also reported immense 
underwater plumes of dissolved oil not visible at the surface.
The spill caused extensive damage to marine and wildlife habitats as well as the Gulf’s fi shing and tourism industries. Crews worked 
to protect hundreds of miles of beaches, wetlands and estuaries along the northern Gulf coast, using skimmer ships, fl oating 
containment booms, anchored barriers and sand-fi lled barricades along shorelines. The USA Government has named BP as the 
responsible party, and offi  cials have committed to holding the company accountable for all cleanup costs and other damage.
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Voluntarily made commitments (self-regulation). 
Self-regulation is rooted in the idea that enterprises 
voluntarily assume additional commitment for 
environ mental protection.

Another form of self-regulation is environ-
mental audit, which is carried out within the 
framework of the environ mental management and 
audit system established by law. When a company 
becomes involved in this system on a voluntary 
basis, it commits itself to develop and implement 
its own environ mental policy and regularly 
conduct environ mental audits, that is, to check 
whether the company’s environ mental policy is 
being implemented, whether the environ mental 
protection investments are not spent in vain and 
whether the company’s business activity meets 
the environ mental protection requirements. The 
purpose of such a system is to encourage the 
involved companies to be more environment-
friendly, at the same time gaining some benefi ts 
from the involvement in the system – to raise their 
competitiveness in the market.

Another self-regulation measure is eco-labelling. 
Eco-labels provide consumers with information on 
the environ mental impact of products.

In Europe, a transition to a new public 
management model took place in the 90s of the 
20th century. In accordance with this model, public 
management takes over the management style 
typical to the private sector, i.e. it is aimed at 
economy and effi  ciency. As a consequence, environ-
mental regulation has been increasingly using 
economic means with the objective to promote 
economy that would be economically viable and 
environ mental friendly at the same time. Examples 
of such means include environ mental taxes (in 
Latvia – the natural resource tax) and the EU’s newly 
implemented pollution rights trading system. This 
system provides that a company which, as a result 
of technical improvements, has not used all the 
allocated CO2 and other greenhouse gas emission 
allowances, can sell the unused allowances to 
another company.

To make the right decisions, accurate information 
is needed fi rst of all. The information at the basis of 
making political decisions and dealing with environ-
mental issues has to be public and transparent. 
Today, obtaining environ mental information has 
become one of the state functions. Environ mental 
laws require the state to establish and maintain 
registers and databases, providing access, for 
example, to the data on environ mental situation, 
pollution and its sources, state-issued permits for 
polluting activities, environ mental monitoring, 
environ mental impact studies, as well as environ-
mental legislation and policy documents.

At the same time, public access to the environ-
mental information at the disposal of the state 
has been signifi cantly liberalised – in the EU 
Member States, the right of public access to this 

information is stipulated by law. The state has to 
create publicly available and free online databases, 
the publicly available environ mental information 
has to be presented in an easily perceivable and 
comprehensible manner, the requesters of the 
environ mental information do not need to provide 
reasons why they need this information. The receipt 
of environ mental information can be restricted only 
in the cases specifi ed by law. However, it should 
be noted that these requirements for public access 
to environ mental information does not apply to 
private companies.

Finally, the right of society – any of its member – 
to apply to court, so that it would verify whether the 
decisions or actions of the state itself (its authorities) 
comply with the requirements of environ mental 
legislation can also be considered a means of 
environ mental legal regulation.

11.3.3 DIALOGUE WITH SOCIETY 
AND THE ROLE OF SOCIETY IN 
ENVIRON MENTAL PROTECTION

The authority of public opinion is crucial in 
environ mental protection. Environ mental laws can 
have the necessary support and eff ect only if the 
majority of society understands the importance 
of favourable environ ment for human life and the 
need to preserve the environ ment. Public pressure 
o en expedites the dra ing and adoption of laws.

Besides, there are such legal provisions today, 
whose implementation is not even possible without 
public activities. A vivid example is the Aarhus 
Convention on public rights in environ mental 
ma� ers. This Convention deals with environ-
mental protection in close relation with human 
rights. The Convention is particularly signifi cant, 
as it not so much prescribes mutual obligations 
for the participating countries than determines 
the basic principles how to form relations between 
the state and the public in the area of environ-
mental protection, establishing an internationally 
recognised standard.

The Aarhus Convention envisages environ mental 
protection as a precondition for ensuring the public 
welfare and right to live in an environ ment that is 
not hazardous to health.

To facilitate this objective, the Aarhus Convention 
guarantees the public (any of its member) the 
following individual rights:

the right to access environ mental information  ▪
at the disposal of the state;
the right to participate in environ mental  ▪
decision-making;
the right to apply to court in environ mental  ▪
ma� ers.

The Aarhus Convention is based on the idea that 
if the public is active and well-informed, it can be 
a powerful force in sustainable and environment-
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friendly develop ment. Therefore, the members of 
society are not required to provide reasons as to why 
they need any specifi c environ mental information.

The public has a right to participate in adopting 
environ ment-related decisions. These can be 
decisions on issuing permits for polluting activities 
or construction of major infrastructure objects. The 
public has a right to participate in the environ mental 
impact assessment process of proposed projects and 
in the preparation of various environ ment-related 
planning documents – including spatial planning – 
establishing restrictions for the use of land and 
buildings (constructions).

Exercising their rights to participation, members 
of the public may express their opinions and 

concerns with regard to the proposed plans, projects 
or activities. The institution that takes the decision, 
in turn, has an obligation to take into account and 
evaluate these opinions and concerns. Furthermore, 
if the institution rejected the people’s protest against 
the proposed project, it is obliged to give reasons 
for such rejection. If these public rights are violated, 
everyone, including non-governmental organisations 
(environ mental associations), is entitled to apply to 
court to protect the infringed public rights.

Nowadays, the role of the public in state governance 
has increased signifi cantly in both environ mental 
policy dra ing and implementation. For all that, it is 
up to the members of the public themselves whether 
they exercise these extensive rights.

11.4 ENVIRON MENTAL POLICY

The aim of environ mental policy is to identify 
and resolve environ mental problems, establish a 
system of environ mental legislation and set tasks 
to ensure environ mental quality. Environ mental 
policy should promote the participation of the 
public in solving environ mental issues and ensure 
the integration of environ mental protection and 
nature conservation issues in all economic sectors.

Environ mental policy provides a framework for 
the environ ment and natural resource use, so that 
an adequate economic structure and social security 
could be established for the needs of society. 
Environ mental policy has more general and broader 
functions than environ mental management. The 
la� er provides for the practical implementation 
of the former. The purpose of environ mental 
management, in turn, is to ensure that national 
economy utilises the natural resources effi  ciently, 
that the necessary goods are manufactured and the 
necessary services – received, and that pollution 
is reduced to the level which is not harmful to 
human health and ecosystems. In a word, environ-

mental policy can be considered as environ mental 
protection and conservation strategies.

Environ mental policy provides a framework 
for se� ing objectives and tasks for environ mental 
protection and for ensuring the improvement of 
environ mental quality. Environ mental policy consists 
of several interrelated stages that form a cycle.

At an early stage of policy-making, usually an 
understanding emerges that there is an environ-
mental problem. Then the problem to be solved 

Figure 11.3. In need of 
strong environmental 
legislation
Turkish environmentalists in 
anti-nuclear/anti-dam protest 
in Istanbul, on the 24th anni ver-
sary of the Chernobyl disaster.

Stage 1

Definition of a problem Formulation of a policy

Evaluation of the policy

Monitoring

Stage 4

Stage 2
Implementation of the policy

Stage 3
Putting the policy into effect

Figure 11.4. Stages of environ mental policy-making 
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is defi ned more exactly through collecting and 
analysing the known facts, data and information. 
A er that, the environ mental policy planning 
documents are being developed – concepts, 
guidelines, strategies, programmes and plans, 
subsequently to be approved by the parliament or 
government.

Medium-term policy planning documents usually 
refl ect the current situation, formulate environ-
mental policy objectives, challenges and directions 
for action to a� ain these objectives. In many cases, 
the overarching objective of environ mental policy 
is to build a framework for the preservation and 
restoration of environ mental quality as well as for 
sustainable use of natural resources, at the same 
time limiting the impact of adverse environ mental 
factors on human health.

Some of the key problems to be solved are:
air quality standards in major cities are  ▪
frequently exceeded, and transport emissions 
make the largest proportion of air pollution;
eutrophication of inland waters is increasing,  ▪
and it is largely caused by agricultural activity; 
this factor, in turn, adversely aff ects water 
quality in the Baltic Sea;
in the situation of economic crisis, the use of  ▪
recycled materials cause a problem; considering 
the substantial drop in prices and demand, the 
a� ainment of waste recycling targets are also 
becoming problematic;
planning documents for economic sectors  ▪
do not suffi  ciently refl ect various environ-
mental factors – air quality and noise in traffi  c 
planning documents, geological and fl ood 
risks, industrial accident prevention measures;
society’s lack of understanding about the  ▪
dependence of long-term availability of natural 
resources on the forms and methods of current 
economic activities;
lack of long-term, systematic scientifi c studies  ▪
on the potential impacts of climate change on 
the environ ment in many of the EU Member 
States, climate change risks, eff ects of climate 
impact mitigation measures on economy, as 
well as lack of economic and social adaptation 
measures and programmes prepared for their 
implementation;
lack of funding to control the compliance with  ▪
the statutory requirements.

Solving of environ mental problems directly 
depends on the level of society’s knowledge on 
environ mental protection. Environ mental education 
and communication are the main tools of raising 
public awareness. Communication is an ongoing 
two-way exchange of information between decision-
makers and the general public. It is an important 
policy tool, having a major role throughout the 
implementation process of the policy and environ-
mental management. Although communication has 
a diff erent function at each policy and management 

develop ment and implementation stage, these 
stages are interrelated.

The most important communication functions are:
to make information available to the public; ▪
to draw public a� ention to specifi c issues or  ▪
problems;
to involve the public in discussing and solving  ▪
specifi c problems;
to provide information on new develop ments  ▪
in various fi elds, promote the exchange of ideas 
and knowledge;
to facilitate changes in public behaviour and  ▪
a� itudes.

Environ mental education is one of the most 
important means of raising public environ mental 
awareness in the progress towards a sustainable 
society. The role of environ mental education is:

to promote community develop ment in a way  ▪
that would harmonise the spiritual and material 
needs and interests;
to increase substantially the public sense of  ▪
responsibility, involving citizens and society in 
environ mental conservation and rehabilitation;
to educate the public about the environ ment  ▪
and nature, raising the level of knowledge and 
self-education opportunities;
to involve the responsible organisations,  ▪
educational institutions, experts and enthusiasts 
in the process of environ mental education, thus 
supporting the national and local initiatives.

Environ mental education helps build environ-
mental awareness – to study the environ ment, 
identify its problems and obtain a careful and 
conscientious a� itude towards it. Environ mental 
education of staff  involved in environ mental 
management and protection should be considered 
a prerequisite for the environ mental protection 
system to exist. Environ mental education justifi es 
the need for mobilising fi nancial resources for 
environ mental policy challenges. Environ mental 
education, decision-making and practical activities 
are based on research and knowledge of environ-
mental science. Environ mental education and 
environ mental science are a foundation for se� ing 
environ mental policy and social sustainability goals 
and dealing with problems.

Environ mental education is needed in order to 
make possible dra ing and implementation of laws 
and regulations – not only those on environ mental 
protection but also on economic sectors, addressing 
internationally signifi cant environ mental protection 
problems at the local level, studying the environ-
mental quality and developing new environ-
mental technologies, and ensuring protection of the 
environ ment in general.

At schools, environ mental education and 
education for sustainable develop ment are 
generally integrated into various subjects according 
to their specifi c content, ensuring the continuity and 
coordination in various stages of education.
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ENVIRON MENTAL MONITORING

Environ mental monitoring comprises systematic 
observations, measurements and calculations of 
environ mental situation, pollution, emissions, 
population and species needed for the environ mental 
assessment and planning of nature conservation and 
measures for controlling the eff ectiveness of environ-
mental protection. In environ mental information 
system develop ment and implementation, resource 
accounting data are of great importance – cadastral 
data, information on the country’s socio-economic 
situation and develop ment tendencies provided 
by the national statistical data analysis and public 
opinion polling. Eff ective decision-making in 
environ mental protection is possible only if all the 
available information is analysed.

Sometimes the environ mental monitoring 
information – which is an essential part of the 
environ mental information system – is stored in 
various institutions, in the databases of diff erent 
size and accessibility or only on paper. This factor 
makes it diffi  cult for the interested persons – the 
public, decision-makers, experts – to obtain and 
use this information for environ mental problem-
solving or decision-making. Unfortunately, it is 
o en impossible to know whether the monitoring 
data are being aggregated and made available.

Environ mental monitoring is divided into the 
environ mental situation, environ mental policy 
implementation and early warning monitoring.

The environ mental situation monitoring consists 
of systematic observations carried out in diff erent 
natural environ ments in order to detect and assess 
changes caused by natural processes or anthropogenic 
impacts. This includes the monitoring of emission, 
spreading and concentration of pollutants and 
assessment of the status of ecosystems, including 
the develop ment of proposals for ecosystem quality 
improvement. The monitoring of environ mental 
situation is carried out regularly in order to obtain 

information on environ mental conditions and 
changes, and also, in specifi c cases, to assess the 
environ mental condition changes a er an accident 
or a er the implementation of an environ mental 
protection programme or to obtain information on 
the environ mental impact of a particular object.

The policy implementation monitoring is a 
systematic assessment of environ mental changes 
eff ected through the implementation of environ-
mental policy measures. This is one of the key 
elements in the develop ment of environ mental policy 
and assessment of its eff ectiveness as it helps to 
ascertain the causes which impede the a� ainment of 
environ mental quality targets in conformity with the 
environ mental quality regulations and standards.

The main functions of the early warning 
monitoring is early detection of dangerous changes 
in environ mental quality, fast-track provision of 
information and making of short-term forecasts.

The execution of an environ mental monitoring 
programme is coordinated by the state institution of 
appropriate level. This institution is also responsible 
for public access to the information on pollutants 
and monitoring results on the Internet. In addition, 
it prepares and provides the required information 
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Figure 11.9. NOx emissions and projections in Denmark (A) and Latvia (B)
Reporting by the Member States under Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 
on national emission ceilings for certain atmospheric pollutants.

Figure 11.10. Environ mental sampling to monitor tasks
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an independent authority (certifi cation organisation) 
that they meet certain requirements.

In this way, not only those concerned can feel 
safe and have assurance but also every company 
is enabled to make its business comply with 
the environ mental requirements, as it has an 
opportunity:

to identify and assess the company’s impact on  ▪
the environ ment,
to formulate the company’s intentions in  ▪
the area of environ mental protection (the 
company’s environ mental policy and environ-
mental protection objectives),
taking into account the fi nancial and technical  ▪
capabilities, to develop the company’s environ-
mental programme aimed at systematic and 
targeted reduction of the negative impacts,
to know the legal requirements regulating the  ▪
company’s business activity,
to perform accountancy of the company’s  ▪
resources and analysis of the environ mental 
pollution caused.

The International Organisation for Stan dardisa-
tion (ISO) is a worldwide federation of national 
stan dardisation organisations, which brings 
together approximately 100 countries. ISO is a 
public organisation established in 1947.

Figure 11.12. Emblem of the International Organisation for 
Standardisation 

The ISO 14001 standard developed by the 
International Organisation for Standardisation is a 
global-scale environ mental standard.

The EU Eco-Management and Audit Scheme 
(EMAS) was developed and implemented as 
a management tool to promote environ mental 
protection, wise use of resources and improvement 
of public information activities at the companies 
and organisations that voluntarily participate in the 
system.

In the EU Member States, this system works 
since 1995, initially involving industrial enterprises. 
As of 2001 – a er the adoption of the European 
Commission Regulation (EC) 761/2001 allowing 
voluntary participation by organisations in a 
Community eco-management and audit scheme 
(EMAS) – the system is open to all organisations. 
Upon completing the necessary preparation, any 
enterprise, company, institution and municipality 
can participate in this system. The companies and 
organisations which are included in the EMAS 
register obtain the right to use the EMAS logo.

In 2009, the Commission decided to extend 
this environ mental management system to 
all its activities and buildings in Brussels and 
Luxembourg as described in Decision C (2009) 
6873. The European Commission recognises the 
positive contribution it can make to sustainable 
develop ment as a long-term goal through its policy 
and legislative processes as well as in its day-to-day 
operations and decisions.

To be more specifi c, the Commission commits to 
minimise the environ mental impact of its everyday 
work and continuously improve its environ mental 
performance by:

taking measures to prevent pollution and to  ▪
achieve more effi  cient use of natural resources 
(mainly energy, water and paper);
taking measures to reduce overall CO ▪ 2 emissions 
(mainly from buildings and transport);
encouraging waste prevention, maximising  ▪
waste recycling and reusing and optimising 
waste disposal;
integrating environ mental criteria into public  ▪
procurement procedures and into the rules 
regarding the organisation of events;
complying with relevant environ mental  ▪
legislation and regulations;
stimulating the sustainable behaviour of all  ▪
staff  and subcontractors through training, 
information and awareness raising actions;
progressively extending all the above to all its  ▪
activities and buildings;
systematically assessing the potential economic,  ▪
social and environ mental impacts of major new 
policy and legislative initiatives and promoting 
the systematic integration of environ mental 
objectives into Community policies;
ensuring the eff ectiveness of environ mental  ▪
legislation and funding in creating environ-
mental benefi ts;
promoting transparent internal and external  ▪
communication and dialogue with all interested 
parties.

Organisations are registered with the competent 
national authority that assesses the applicant’s 
compliance with the requirements of the Regulation, 
registers organisations and decides on their removal 
from the register temporarily or permanently.

Pursuant to the requirements of the Regulation, 
a participating organisation should, involving 
and educating all its employees, identify environ-
mental problems, develop an environ mental 
policy, establish and implement an environ-
mental management system and internal auditing 
system and draw up an environ mental statement, 
which includes information on what has been 
accomplished and what is planned for the future. 
The environ mental management and audit system 
of the organisation is inspected by an independent, 
accredited environ mental assessor (verifi er), 
who also approves the environ mental statement. 
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under a global climate agreement. United Nations 
negotiations on such an agreement are ongoing. 

In January 2008, the European Commission 
proposed binding legislation to implement the 20-
20-20 targets. This ‘climate and energy package’ was 
agreed by the European Parliament and Council in 
December 2008 and became law in June 2009. 

The core of the package comprises four pieces of 
complementary legislation.

1) Revision and strengthening of the Emission 
Trading System (EU ETS), the EU’s key tool for 
cu� ing emissions cost-eff ectively. A single EU-
wide cap on emission allowances will apply 
from 2013 and will be cut annually, reducing the 
number of allowances available to businesses 
to 21% below the 2005 level in 2020. The free 
allocation of allowances will be progressively 
replaced by auctioning, and the sectors and 
gases covered by the system will be somewhat 
expanded. 

2) Eff ort Sharing Decision governing emissions 
from sectors not covered by the EU ETS, such 
as transport, housing, agriculture and waste. 
Under the Decision each Member State has 
agreed to a binding national emission limitation 
target for 2020 which refl ects its relative wealth. 
The targets range from an emission reduction 
of 20% by the richest Member States to an 
increase in emissions of 20% by the poorest. 
These national targets will cut the EU’s overall 
emissions from the non-ETS sectors by 10% by 
2020 compared with 2005 levels. 

3) Binding national targets for renewable 
energy which collectively will li  the average 
renewable share across the EU to 20% by 2020 
(more than double the 2006 level of 9.2%). 
The national targets range from a renewables 
share of 10% in Malta to 49% in Sweden. 
The targets will contribute to decreasing the 
EU’s dependence on imported energy and to 
reducing greenhouse gas emissions. 

4) Legal framework to promote the develop ment 
and safe use of carbon capture and storage (CCS). 
CCS is a promising family of technologies that 
capture the carbon dioxide emi� ed by industrial 
processes and store it in underground geological 
formations where it cannot contribute to global 
warming. Although the diff erent components of 

CCS are already deployed at commercial scale, 
the technical and economic viability of its use as 
an integrated system has yet to be shown. The 
EU therefore plans to set up a network of CCS 
demonstration plants by 2015 to test its viability, 
with the aim of commercial update of CCS by 
around 2020. Revised EU guidelines on state aid 
for environ mental protection, issued at the same 
time as the legislative package was proposed, 
enable governments to provide fi nancial support 
for CCS pilot plants. 

Such agreement should take eff ect at the start of 
2013 when the Kyoto Protocol’s fi rst commitment 
period will have expired. The Copenhagen Accord 
reached in December 2009 represents a step towards 
such an agreement. The EU is pressing for a global 
deal that is ambitious, comprehensive and legally 
binding. 

International negotiations are under way to draw 
up a United Nations agreement to govern global 
action on climate change a er 2012, when the fi rst 
commitment period of the Kyoto Protocol expires. 
The European Union has taken a leading role in 
these negotiations and wants them to result as soon 
as possible in a comprehensive, ambitious, fair 
and science-based global agreement that is legally 
binding. 

The EU sees the Accord as a basis for further 
progress and is working to make it operational at 
the earliest opportunity. 

Like the Copenhagen Accord, the post-2012 
agreement should aim to keep global warming 
below 2 °C above the pre-industrial temperature, 
equivalent to below 1.2 °C above today’s level. It 
should cover all elements of the 2007 Bali Action 
Plan, which sets the agenda and scope of the 
international negotiations.

Scientifi c evidence shows that for the world to 
have a 50% chance of keeping within the 2 °C ceiling, 
global emissions of greenhouse gases need to peak by 
2020 at the latest, be cut by at least 50% of their 1990 
levels by 2050, and continue to decline therea er.

These reductions can be achieved only through 
a worldwide eff ort involving developed and 
developing countries alike. However, the emission 
targets by developed countries and the emission 

Figure 11.28. Growing evidence of the cost of climate 
change points to one simple conclusion: we cannot aff ord 
to do nothing

Figure 11.27. Shrinking of Fedchenko Glacier in the Pamirs 
of Tajigistan
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The majority of people have an emotional 
approach to landscape, guided by the desire to 
highlight nature’s aesthetic as well as human-
created qualities that manifest themselves visually, 
materially and ecologically. Among a number of 
defi nitions of the term ‘cultural landscape’, the 
formulation provided by Meyers Universallexicon 
appears to be particularly apt and describes it as 
‘human-created landscape under the impact of 
biotic and abiotic factors that refl ects the level of 
material development along with the social and 
cultural evolutionary changes’.1 The notion of 
cultural landscape is closely related to the notion 
of cultural environment; however, the la� er covers 
a wider meaning and includes phenomena of both 
material and non-material culture, focusing on their 
social aspects. The concept ‘cultural environment’, 
its comprehensive implications and visions of its 
development were widely discussed in the columns 
of the Latvian journal ‘Karogs’ in 1989.2 Latvia’s 
leading philosophers, sociologists, literati, folklore 
researchers, linguists and experts of other fi elds 
mostly treated of the sphere of non-material culture, 
thus covering the social context. The concept of 
cultural environment comprises numerous aspects, 
including political, denominational, professional, 
artistic and other kinds of environment. Although 
the modern international practice is to recognize and 
use the notions ‘cultural landscape’ and ‘cultural 
environment’ alternatively or even interchangeably, 
it is logical to use the term ‘environment’, that is, 
‘cultural environment’ as philosophically more 
embracing and comprehensive when speaking of 
spiritual structures as well as social and cultural 
phenomena. Besides, it is expedient to form such 
conceptual framework of cultural environment that 
recognizes elements of landscape as the basis for the 
expression of material and non-material culture.

The important factors in the cultural landscape 
are its components: the geological and geographical 
environment, the fl ora and fauna, which have an 
inherent value without direct human infl uence. 
People appreciate such virgin landscape, typical 
of a certain region and evolving naturally, from 
the aesthetic perspective; it creatively aff ects an 
individual’s criteria of values and is mirrored in 
thinking and artistic refl ection. This is testifi ed 
by the proportion of the landscape genre in 
art, with an individual’s emotional experience 
endowing the depiction of various elements of 
nature with particular value. Observation of a 
virgin environment or part of it through fi ne arts 
or music transforms it into an emotional and 
intellectual spiritual experience, motivating the 

individual to regard nature with consideration and 
responsibility.

The estimation of the aesthetic qualities of a 
landscape in material terms can be illustrated by 
the taxation of real estate, when the price of land is 
converted into a monetary equivalent according to 
a scale of certain criteria. A monotonous landscape 
devoid of artistic or aesthetic natural elements 
will be awarded the smallest number of points: an 
endless grassy open space, a wild plain, steppe, 
a salt lake or a similar homogeneous biotope. A 
landscape whose monotony is interrupted by at 
least a single natural element – a stone, a tree, a hill 
or a lake – will be awarded a higher taxation value. 
A landscape with terrain and plant diversity will 
be much more valuable than a landscape without 
emotionally arousing components. It is according to 

12.1 AESTHETIC POTENTIAL OF THE ENVIRONMENT

Figure 12.1. ‘Floodwaters in March’ by Vilhelms Purvītis, 1910
The value of the landscape in this work of art is in the richness 
of feelings and intimacy that is so characteristic of the minia-
ture scale of Latvia’s natural landscape environment with its 
refl ection of the Earth’s global processes.

Figure 12.2. Kaive oak – an ancient cult place of the Balts

1 Meyers Universallexicon. (1979) VEB Bibliographisches Institut Leipzig, Bd. 2, S. 641.
2 Kultūras tradīcĳ a – kultūrvide [Cultural Tradition – Cultural Environment]. Series of articles in journal ‘Karogs’, 1989, No. 4, 5.
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these principles that the value of land is calculated 
in the real estate market, and the price grows 
considerably for the environment that abounds 
in diversity of natural elements – rivers or lakes, 
hilly areas and landscapes with various biotopes. 
However, from a philosophical perspective, such 
utilitarian approach to the evaluation of natural 
environment in the modern world deprives nature 
of its inherent value and presents danger for it 
leads to senseless waste of natural resources by 
overexploiting them.

When the primitive tribes of hunters and 
fi shermen used natural resources, they singled out 

objects with atypical features and a� ributed special 
value to them. An individual or a community 
selected remarkable objects – huge boulders, secular 
trees, caves, rocks and landscapes with distinctive 
forest stands or groves, springs, waterfalls – and 
venerated the unusual object endowed with 
supernatural powers, thus cultivating careful 
a� itude to it. Moreover, people included these 
objects of nature in their systems of aesthetic, 
ethical and religious values, which refl ected in 
both their domestic culture and the highest level 
of their spiritual culture – folklore, the poetic and 
mythological thought.

12.2 ENVIRONMENTAL AWARENESS IN THE CONTEXT OF 
CULTURAL LANDSCAPE

Until the 21st century, Central European 
cultural environment developed under the 
infl uence of agrarian and industrial economy. 
Only the territories of marshlands and wetlands, 
unsuitable for farming, were devoid of economic 
activities. These territories have now rapidly 
decreased or even disappeared due to intensive 
industrialisation, road building and urbanisation. 
Since each geographical territory is used diff erently 
(acculturation), the Central European landscape, 
rich in forests and areas of wetland fl ora, has still 
preserved considerable biological diversity. The 
German scientist Go� fried Briemle characterises 
cultural landscape as ‘an intensively populated and 
small-scale agrarian landscape whose structure, 
regardless of a large proportion of landscape 
elements, remains ecologically relatively stable, its 
face preserving the typical natural variety.’3 Briemle 
draws a� ention to social factors as transformers of 
landscape and the environment. The Dictionary of 
General Geography, published in Braunschweig, 
provides a defi nition of a cultural landscape 
creation process which highlights the interaction 
between nature and people: ‘Cultural landscape is 
formed in an initial natural landscape under the 
impact of the life and economic activity of groups 
and communities of people as they cater for their 
needs. Cultural landscape acquires its regional 
features owing to the population (determined by 
the type and size of se� lements), economic activity 
(agriculture, mining, industry and cra s) and road 
construction.’4

The aforementioned defi nitions correspond to 
the widespread 20th century philosophical view that 
culture is the universal integrator of human existence 
and activity, which eff ectuates public relations in 
the nature-created environment and necessarily 
transforms the landscape. The notion of ‘cultural 
landscape’ denotes a human-transformed natural 
environment which includes diverse footprints of 
human activity. This paradigm brings out distinct 
polarities: on the one hand there is the virgin natural 
environment with its aesthetic potential and inherent 
value, both a priori and human-endowed; on the 
other hand, there is the cultural environment as a 
result of the interaction between man and nature, 
which undergoes certain acculturation that can at 
times be viewed as a negative impact. The price of 
civilisation and progress of culture is the loss of the 
original quality and harmony of the environment 
with eventual degradation and change. The la� er 
is typical of the cultural environment even when 
humans create a biotope that diff ers from the natural 
environment, consciously bred and unable to exist 
independently without care, for example, a park 
comprising a large number of introduced plants. The 
principal typical quality of the cultural environment is 
its evolution wherein the variable components create 
an infi nitely large typological diversity, depending 
on the aims, character, scale and intensity of man’s 
impact on the environment. Consequently, cultural 
environment awareness requires an experienced and 
informed individual who would convert the gains of 
the progress of civilisation into cultural values.

3 Briemle G. (1978) Flurbereinigung – Bereicheerung oder Verarmung der Kulturlandscha ? In: Schwäbische Heimat, 29. Jg. Stu� gart, He  
4, S. 226–233

4 Dierke – Wörterbuch der Allgemeinen Geographie. (1984) Braunschweig.
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Figure 12.4. Responsibly tended rural landscape near Aglona

complex of buildings, tools and household objects 
is preserved and displayed in open-air museums, 
like Skansen in Stockholm, Schleswig-Holstein 
Open-air Museum in Molfsee, ethnographic open-
air museums in Lithuania, Latvia and Estonia. In 
a concentrated way, they illustrate the close link 
between the rural population and nature as the 
source of resources for construction, furniture, 
crockery, clothing, tools and other essential 
domestic objects. The world of occupational and 
household objects, typical of the people involved 
in exploiting environmental resources (fi eld, 
forests and waters), enhance the landscape with 
elements that have functions, forms, colours and 
place of their own. Everybody is familiar with 
the sentimental feelings when observing a rural 
landscape with a Dutch-type windmill in Germany 
or Latvia, fi sh ponds, beehives or haystacks. The 
various occupations of the rural population are 
still dictated by the specifi cs of the seasons, the 
agrarian rhythm of work in the fi elds and the 
tools, eventually transformed by the technological 
progress. Farming determines specifi c jobs, tools 
and their impact on the environment, e.g., leaving 
visible seasonal footprints. Similarly, building a 
house, hay-making, fi shing, hunting, beekeeping, 
gardening and other rural occupations transform 
the surrounding environment.

An essential quality of the rural environment is 
the aesthetically a� ractive placement of dispersed 
farmsteads in the landscape: at a river or a lake, 
on an elevation, nested at a forest, surrounded by 
fi elds and meadows. The rural folk’s excellent sense 
of nature and the environment when organizing 
their living space goes hand in hand with a 
responsible a� itude towards the economically 
available territory and the immediate areas, very 
carefully selecting the place for residential and 
ancillary buildings. Trees and alleys have been 
planted thinking of a harmonious environment; 
individual landscape elements have been adjusted: 
bushes have been cut, springs and huge boulders 
have been cleared, free space given to peculiar 
trees and a� ractive panoramic views. The domestic 

culture and environmental aesthetics of farmstead 
families of any nation have ancient traditions which 
have, over nearly a millennium, coalesced with 
the typical Central European norms of economic 
and spiritual life. It is characteristic of farming 
peoples that in every country the rural landscape 
is cultivated with particular reverence and 
responsibility. This is a typical feature of the nations 
who have nurtured a deeply emotional and almost 
religious link with nature and the environment. 
The accumulated folk wisdom of Russians, Poles, 
Finns, Swedes and Balts, their annual seasonal 
traditions, folklore and poetry of the 19th and 20th 
century refl ect a pantheistic worship of nature 
as a value per se, which organically includes the 
perception of farmsteads and the living space of 
their inhabitants – the cultural environment – as 
part of the universe.

However, the rural cultural environment is 
not only nature, farmsteads and agricultural 
land. The rural environment, in contrast to the 
urban environment, is characterised by elements 
of high cultural, historical, architectonic and 
landscape potential. Important components are big 
complexes, for example, manors and their parks, 
public institutions: churches and churchyards, 
parsonages, schools, shops, pharmacies, 
municipality buildings, wind- and water-mills, 
factories and plants, ancient inns and post offi  ces, 
bridges, roads, railways and railway stations. 
Their concentration on arterial roads creates a 
transitional cultural environment – villages and 
small towns – that already have several features of 
the urban environment, while still retaining the link 
with the virgin nature, cultivated land, gardens, 
fi elds, forests, waters, all of which was in the rural 
community’s collective use. Single-family houses 
became a characteristic element of the cultural 
environment in villages; adapted for residence, 
production or public functions and adjoined by 
a small territory for recreation. The economic 
activities of the individuals in such a limited living 
space were not based on agricultural production 
as the only means for sustenance; they were 
supplemented with small-scale manufacturing, 
cra s, trading and sole proprietorship. Being of a 
dual nature, this environment, on the one hand, 
had not alienated itself from the typically rural 
mode of production and intensive exploitation of 
land; on the other hand, agriculture in the lives of 
these people had ceased to play the main role in 
profi t-making. 

Today historically signifi cant and valuable 
elements of human-created environment are 
awarded the status of cultural monuments. 
Manors, parks, churches, medieval castles and their 
ruins have a high cultural, historical, artistic and 
emotional potential as well as a considerable impact 
on the surrounding environment since all of them 
are, for military, logistical or even symbolic reasons, 
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masterfully located in the landscape. Feudal lords, 
bishops and their vassals built their castles on hills 
or steep banks of rivers or lakes to serve as military 
support bases, to protect their property and territory 
and to maintain control over the local population.

The se� lements in the vicinity of the medieval 
feudal castles developed into villages and towns 
whose residents could engage in cra s and trade, 
thus becoming mediators between the country 
folk and the buyers of their production. The most 
impressive fortresses in Latvia are the former 
castles of the Teutonic Order in Rīga, Ventspils, 
Cēsis, Sigulda, Dobele, Bauska and Krustpils, 
while the fortresses in Turaida, Rauna, Straupe 
and Koknese used to belong to Livonian bishops 
or their vassals. A similar picture can be seen in 
the other Baltic states – Estonia and Lithuania. Due 
to the late process of Christianisation in the 13–
15th century, the landscape in the Baltic countries has 
integrated imposing medieval masonry fortresses 
which constitute a unique stratum of the cultural 
environment. Unfortunately, most of this evidence 
of the past has survived to our day only in the 
form of ruins. However, their majestic and austere 
architecture illustrates signifi cant historical periods 
and creates a romantic ambience that facilitates 
tourism, whose management is unimaginable 
without exploiting the educational and recreational 
advantages of the cultural landscape elements. 

Along with fortresses as military factors for 
conquering, defending and administrating 
the Baltic territories, a network of castles and 
inheritable estates belonging to the Livonian Order 
and bishops’ vassals developed in the 14–16th 
century, partly for the defence of important Hansa 
trade routes and the borders of the Livonian state, 
although mostly to supply markets and kitchens of 
the feudal lords with agricultural production. The 
inheritable estates can also be described as complex 
elements of the rural environment, the dwellings 
of the nobility, with a higher level of comfort than 
that of the indigenous population who had been 
reduced to the state of peasants. The economic 
life on the castle-owners’ estates thrived as arable 

land for large-scale production, forests and ponds 
constituted most of the territory, with the farmsteads 
of serfs in bondage. The castles and manors were 
surrounded by parks and gardens; large-scale 
industrial buildings – stables, granaries, factories, 
pubs, mills, greenhouses – were concentrated in 
vicinity. It is by their architectonic image alone 
that such ancient castles and manor houses like in 
Dundaga, Ēdole, Šlokenberga, Jaunpils, Nurmuiža 
in western Latvia manifest the political and 
economic might of feudal lords. The economic 
potential concentrated in castles and manors served 
to facilitate progress. Being productive enterprises, 
they fostered the economic development of the area, 
a� racted and educated labour force and stimulated 
the formation of villages or even small towns with a 
stratum of cra smen and merchants.

As Europe’s civilisation developed, manor 
economy and manor complexes in the 18th 
and 19th century experienced the last period of 
growth, characterised by a high level of aesthetic 
organisation of the rural environment. However, 
the greatest cataclysms of the 20th century – World 
War I and II with the ensuing social, political and 
economic changes – undermined and destroyed 
this unique heritage of cultural environment 
in all eastern European countries, especially in 
Czechoslovakia, Poland, western and eastern 
Prussia, part of economically degraded territory of 
which today belongs to the Kaliningrad Region.

The architecture of the 17–19th century manor 
houses and their ensembles is the treasure of the 
cultural heritage of Scandinavian and eastern 
European countries, including the Baltic states, 
and has a large potential for the development of 
tourism. The palaces built by Dukes of Courland 
in Rundāle and Jelgava and several tens of former 
medieval fortresses in Latvia have been recognized 
as valuable cultural monuments and taken under 
the protection of the Latvian state, along with 
Renaissance, Baroque and Classicism palace 
ensembles in Mežotne, Kazdanga, Durbe, Stukmaņi, 
Varakļāni, Preiļi, Krāslava, Cesvaine, Bīriņi, Dikļi, 
Ungurmuiža.

Figure 12.5. Turaida Castle on the bank of the Ancient Gauja 
Primeval Valley

Figure 12.6. Example of a restored cultural environment: the 
Bauska residence of von Kettlers, Dukes of Courland
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12.3.2 DEVELOPMENT OF THE 
CULTURAL ENVIRONMENT 

By improving the virgin geo-botanical en vi-
ron ment, humans gradually developed special 
terri tories separated from the surrounding land-
scape – gardens, decorative green areas and 
parks. In each climate and geographic zone they 
refl ect the concepts of beauty and value of nature 
of a particular nation. The landscape cultivated 
according to defi nite aesthetic and landscaping 
principles is the cultural environment in the true 
sense of the word. By irrigating and fertilising to 
improve the conditions of growth as well as by 
picking and selecting plants, gardens gave been 
created in Europe for growing fl owers, vegetables 
and fruit, collecting medicinal herbs and decorative 
plants. It was in such gardens that ideas of plant 
classifi cation originated and observations were 
made on how the curative qualities of plants, their 
taste and smell could be best used. According to 
the principle of usefulness, gardens were divided 
into kitchen gardens and ornamental gardens. 
The same principle was observed arranging rural 
farmstead gardens, although the functional zones 
there may merge to combine the practical and the 
ornamental functions.

Ancient records, literature, artworks and 
surviving cultural landscape artefacts bear 
testimony to the multitude of variations of the 
cultural environment. The Old Testament depicts 
paradise or the Garden of Eden where fl ora 
and fauna created by God’s wisdom existed in 
ideal harmony. People in diff erent centuries and 
diff erent countries have wished to implement this 
idea of a paradise garden in the place where they 
lived or depict it in artworks, thus coming closer to 
the dream of the ideal landscape, whose selectively 
created environment would provide treat to all 
fi ve senses. The history of culture mentions the 
Hanging Gardens of Semiramide, one of the Seven 
Wonders of the World, planted on watered terraces 
by the gardeners of Babylonian rulers. Egyptian 
frescoes have preserved images of pharaohs’ 
gardens with fruit trees and fl owers growing 
around ponds. Medieval cloister gardens, the 
symbolic analogues of the Garden of Eden, were 
divided into several sectors, each allo� ed to either 
burying the deceased or growing medicinal herbs, 
vegetables and spices and fl owers for decorating 
the altar. In this way cloister gardens became the 
predecessors of botanical gardens.

The Alhambra Palace gardens in the Spanish 
city of Granada and decorative greens in Topkapi 
Palace in Istanbul convey the idea of the garden 
culture of Arabs, Turks and other eastern peoples. 
We come into contact with the traditional Japanese 
and Chinese garden culture when we grow bonsai – 
miniature trees in small containers. Gardeners all 
over the world are also familiar with ikebana – the 

art of arranging fl owers and plants according to 
special rules of composition. Natural scientists of 
the Renaissance period laid out botanical gardens 
at their universities as special territories for 
scientifi c observation of plants and selection work. 
The fi rst botanical garden in the modern meaning 
of the word was created in 1543 in Pisa. Its creator 
was Luca Ghini, a physician and natural scientist 
at the University of Bologna. Similar gardens were 
also established at the universities of Florence and 
Padua in 1545. Carl von Linné, the outstanding 
Swedish 18th century naturalist and founder of 
the plant taxonomy, created a botanical collection 
at Uppsala which was planted in the centre of the 
city in compliance with the regular planning of the 
Baroque style surrounded with a fence. Linné’s 
garden showed the baroque fashion in gardens 
and originated the principle of creating collections 
of groups of plants of related species. Compared 
to the world’s botanical gardens, the Botanical 
Garden of the University of Latvia is new. It 
was established in 1922 by merging the lands of 
three rural estates which covered a territory of 
15 hectares and included the buildings and the 18–
19th century cultivated cultural landscape – terrain, 
network of footpaths, alleys and plantations of 
dendrologically rare trees. 

During the Baroque and Classicism period, the 
culture of the nobility pursued the creation of 
impressive architectonic and landscape ensembles 
where a prominent place was allo� ed to French-
style regular gardens and tree plantations. In 
the second half of the 18th century, they were 
transformed into romantic parks with an irregular 
network of paths and plantings of trees that 
reminded of a natural landscape. The Rundāle 
Palace park was reconstructed in 1980–2007 in 
Baroque traditions, and the landscape diversity 
of the territory was achieved by alternating 
regular paths, ponds and plantations, trimmed 
hedges and alleys, seasonal plants, as well as the 
architecture of small forms: arbours, pergolas and 
pavilions.

Figure 12.7. Reconstruction of a Baroque garden in the 
Rundāle Palace ensemble





249

under church fl oors and in medieval churchyards at 
town churches. Steps taken to implement the decree 
included establishing new cemeteries, which in the 
Baltic Region promoted the formation of a burial 
culture that corresponded to the rational spirit of 
the Enlightenment. The majority of rural cemeteries 
in Latvia and Estonia, now turned into shady parks, 
had a rectangular plan in the late 18th and early 
19th century. The main alley crossed the cemetery 
longitudinally, traversed by one or several alleys 
and minor paths so that the whole territory had a 
cruciform division in regular quarters. Regulations 
stipulated that cemeteries should be surrounded 
with a stone wall and the inner paths should be lined 
with trees to form alleys. In Scandinavian countries 
and the Baltic states cemeteries are regularly visited 
and carefully tended; they constitute an inseparable 
element of the rural social and cultural environment. 
All cemeteries in the eastern European cultural 
environment have been arranged according to the 
Christian tradition, burying the dead with the head 
towards the west. The burials of Soviet soldiers may 
present an exception to the general rule, and their 
charge is regulated by international agreements.

In the rural environment, everything is 
biologically, socially and economically integrated 
in a structural entirety, and human-created 
structural elements in the rural environment serve 
the community and ensure its vital functions. It 
is in the interests of single farmsteads, villages or 
small towns that all human-created elements of 
the cultural environment should function and be 
accessible to all members of the community. Every 
person needs a dwelling, a yard, some land and 
outbuildings; similarly, everybody needs a school, 
a pharmacy, a railway or bus station, a shop and 
a church. Every member of the community also 
consumes the common resources – roads, forests, 
waters, marshes and meadows. The inhabitants 
of a farm, a village or a small town are directly 
responsible for the maintenance and regeneration 
of biotopes and the cultural environment. The 
awareness of the interconnection between the 
individual and nature facilitates a respectful 
a� itude to the community resources; the established 
social standard also urges care of one’s cultural 
environment – the cultural heritage handed down 
by the former generations.

12.4 STRUCTURE AND COMPONENTS OF THE URBAN 
ENVIRONMENT 

A city is a highly developed form of a human 
se� lement where the individual and social needs are 
met in the most rational way. The people who se� le 
for city life create a system of collective behavioural 
norms to ensure their social needs. Geographically, 
a city can be defi ned as a living space that is densely 
populated by a relatively closed community of 
a vital economic importance to the surrounding 
territory. A city is a continuation of the countryside, 
the prerequisite for its very existence and its 
antithesis. The city population does not participate 
in agricultural production although, as a result of 
labour division, they have created part of society 
that performs the functions of an intermediary and 
supply the countryside with artisan and industrial 
goods. Therefore, cities grow at port sites (Stralsund, 
Tallinn), navigable rivers (Hamburg, Lübeck, Toruń, 
Rīga), their fords or crossings (Frankfurt-am-Main, 
Würzburg, Wrocław, Kuldīga), important roads 
(Augsburg, Nürnberg, Narva) or road junctions 
(Hannover, Leipzig, Tartu).

Cities can be classifi ed according to their size, 
that is, their population; however, such statistics are 
relative. For example, the population of the town of 
Ape, one of the smallest towns in Latvia, amounted 
to 1941 in 2004 (Durbe had 648 inhabitants, data 
of 2009). The population of Tokyo is 12 790 000 – 
Latvia’s capital city Rīga (713 000) looks like a small 
village in comparison.

Nevertheless, all cities have certain common 
features: a concentrated multi-storey development, 
a branched structure of streets and roads, developed 
traffi  c and other systems of communication, a 
complicated administrative mechanism with 
numerous institutions that regulate the individual’s 
actions and life. Because of the high population 
density, urban communities create a special network 
of institutions that cater for leisure time activities 
and social needs which serves a particular function, 
creates the cultural environment and diversifi es the 
visual image of the city.

Figure 12.9. Skyline of Rīga: a feature of the urban landscape 
highly appreciated by UNESCO experts
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Figure 12.11. Rīga’s Town Square and its reconstructed 
development

Cities of ancient civilisations mostly developed 
without any preconceived plan although a� ending 
to the rights of the rulers and other privileged 
members of society and the clergy to occupy a 
more desirable living space than the fi nancially 
disadvantaged citizens. Planning cities, architects 
of the Ancient Roman Empire were guided by the 
planning principles of a legionary camp, and the 
spatial structures of such modern cities as Timgad, 
Florence, Pompeii and others are based on an 
adapted plan of a legionary camp. Architects of 
the Renaissance and Baroque period used similar 
techniques, laying out projects of ideal cities and 
trying to build them in real life. Typical features 
include a polygonal or stellar outline and a regular 
street network, for example, the city of Palma 
Nova in northern Italy. In rich countries such 
ideal urban designs enabled the implementation 
of utopian ideas of an absolutely beautiful and 
architectonically sumptuous urban environment 
that was favourable for an individual’s spiritual 
interests. Protected by the safety of fortifi ed 
ramparts, the city would lead a prosperous life, 
dedicated to art and welfare. Guided by such 
theoretical formulations, in the late 16th century 
and throughout the 17th century, land surveyors 
and military engineers in Latvia created city 
centres with regular planning in Rīga, Jelgava, 
Bauska, Jaunjelgava and Valmiera.

From the perspective of the organisation of 
the environment, any urban structure is divided 
into several functional levels which coincide 
with defi nite administrative zones of the city and 
occupy a defi nite territory. Not every city plan has 
a central composition and a radial street network, 
but every city has its symbolic centre, with the 
main streets converging at it. As a rule, it is the 
centre of the administrative power – the castle 
of the feudal lord or the bishop, the Town Hall 
or, in modern times, the municipality building. 
A spatial satellite of these symbols of power 
and architectonically expressive buildings is an 
ample presentational space – a central square or 

a market place, a garden and a park, fountains 
adorned with sculptures and ponds as a venue 
for festivities, parades and ceremonies. In Venice, 
it is St Mark’s Square (Piazza San Marco) with the 
cathedral, the Doge’s Palace, the impressive bell 
tower of St Mark’s Basilica, St Mark’s Library, the 
Procuratie Vecchie and numerous cafés. Until 
the 1940s, the centre point of the historical part 
of Rīga was the Roland’s sculpture and the Town 
Square, fl anked on both sides by the Town Hall 
and the Blackheads House. In the 1920s–1930s, 
the independent Latvia’s government a� empted 
to create the symbolical centre around the 
Monument to Freedom. Under the pressure of the 
Soviet occupation regime, architects transferred 
the centre of the capital city outside its historical 
part and used political means to establish a new 
administrative and symbolic centre.

A typical feature of Rīga’s urban environment 
is its park belt – a chain of parks created in the 
second half of the 19th century to skirt the historical 
part, and the Canal Gardens with an interesting 
man-made relief and a diverse dendrological and 
botanical composition, a complex network of paths 
and many objects of decorative sculptures and 
monuments. The dismantling of the city’s defence 
bastions and ramparts took place in Vienna and 
Rīga around the same time – in the mid-19th century; 
therefore, both cities have many common features. 
In Vienna, it is the Wiener Ring with museums, 
theatres and administrative buildings in this 
exclusive park zone. In Rīga, it is the Canal Gardens 
within which the city built the Opera House, the 
house if the Rīga Water Supply Company and 
new schools, and erected numerous monuments. 
Beyond this park belt, there was the new part of 
the city with the main streets, boulevards and 
side-streets. In the late 19th and early 20th century, 
the regular and irregular rectangular street blocks 
were lined with apartment buildings, buildings 
of educational and administrative institutions 
and public buildings among which churches of 
various denominations stand out. This architecture 

Figure 12.10. Rīga’s dense development borders with the 
Daugava River and the green zone
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is characterised by polyphony of diff erent 
styles; however, Rīga’s cultural landscape is 
unquestionably dominated by Art Nouveau forms. 
This quality in 1997 earned a high international 
evaluation for Rīga – the inclusion of the city in 
the UNESCO World Heritage List. The memorial 

plaque on the pavement of the Dom Square bears 
the following inscription: ‘Historic centre of Rīga 
has been inscribed upon the World Heritage List. 
Inscription on this List confi rms the exceptional 
universal value of this cultural site which deserves 
protection for the benefi t of all humanity.’

Figure 12.12. Jūrmala. A wooden Orthodox church 
integrated in the complex of the Ķemeri sanatorium

Figure 12.13. Jūrmala. Monument to the physicians of the 
Ķemeri sanatorium

12.5 INDUSTRIAL ENVIRONMENT AND ITS PRESERVATION

Just like the circular waves caused by a stone 
dropped into water travel towards the outside, 
so does the functional zoning change towards the 
periphery in cities, and beyond the impressive 
blocks of administrative and apartment buildings 
begins a belt of industrial architecture that embraces 
the centre. For example, in the suburban area of 
Rīga, surrounded by convenient access roads and 
warehouses, yellow brick blocks of 19th century 
factory buildings rise. The development of the 
port, domestic and foreign trade, banking business, 
growth of industrial production contributed to 
an economic boom in Rīga in the late 19th and 
early 20th century. Breweries and metal foundries, 
shipyards and engineering plants, textile factories 
and bicycle plants, water supply stations, railway 
stations, paper mills, cement plants, glassworks, 
wood-working factories, soapworks and ceramics 
factories make up a small part of the multitude of 
Rīga’s enterprises. Their full list would take several 
pages while their production units with their boiler 
houses and chimneys constitute a large part of the 
city’s industrial cultural environment.

In the modern world, industrial architecture 
is regarded as an important part of historical 

Figure 12.14. Āraiši windmill – an example of industrial 
architecture in the rural cultural environment
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heritage and a unique component of the cultural 
environment, and the buildings that had once 
been built for industrial or other technical aims are 
creatively adapted to new functions. Examples of 
this can be found in every country. In the suburbs 
of the German city Kiel, an old factory has been 
turned into a students’ club. In the suburbs of 
Zürich, the former shipbuilding factory ‘Schi�  au’ 
has been turned into a theatre. With the population 
and territory of Rīga growing, the former suburban 
industrial districts have become parts of the city 
centre and are easily accessible by transport. This 
situation has raised the issue of the reconstruction 
of the architectonically valuable factories in Rīga. 
The reconstruction of a gypsum factory in Ķīpsala, 
an island on the Daugava River in the middle of 
the city, is an example of transforming a former 
industrial building into an exclusive complex 
of apartments, artists’ studios and restaurants. 
Latvian architects have successfully adapted 
other factories for recreation by converting factory 
buildings into multi-functional entertainment 
centres (‘Sapņu fabrika’), the warehouses of 
the Rīga Central Market have been adapted to 
accommodate concert halls, art galleries, offi  ces 
and shops. A gas plant and gas towers built in the 
second half of the 19th century are used as offi  ce 
buildings now; a fi re station in Art Nouveau forms 
is now a fi re-fi ghting museum which displays 
historical fi re-engines in the halls and workshops 
of industrial architecture. A reconstructed building 
of an engine-shed houses relics of Latvian railway 
history; is the water supply equipment that dates 
back to the 19th century is on show in the building 
of the pumping station ‘Baltezers’.

An inseparable part of suburbia and industrial 
environment is the infrastructure built for the 
workers’ needs: brick and wooden apartment 
buildings, kindergartens, schools, buildings of 
various societies, hospitals. Their architecture is an 
illustration of 19–20th century architects’ mastery 
of creating a pleasant living environment which 
had no modern conveniences and comfort but 
whose qualities of town planning, landscaping and 
artistic features urge us to gather the motivation 
to preserve wooden architecture. In several cities 
of Finland with a developing paper industry, since 
the early 20th century, the residential buildings 
for the administration and workers of the paper-
mill have been carefully preserved as part of the 
heritage of industrial urban environment. Over the 
last decades in Latvia, too, the awareness of this 

cultural heritage has been growing. Considerately 
restored wooden houses can provide modern living 
conditions. Kalnciema and Mūrnieku Streets, whole 
blocks of houses in the Latgale suburb and private 
housing areas in the suburbs of the capital city 
of Latvia testify to the popularity of the so-called 
‘wooden Rīga’ and outline a perspective of the 
preservation of an authentic cultural environment.

To tackle the problems of the preservation and 
development of the cultural environment, there 
should be a conception based on the assessment 
of economic, engineering, geographical, cultural, 
historical, ecological, social and other aspects. For 
Rīga it is Rīga Development Plan 1995–2005 which 
was prepared by the City Development Department 
of the Rīga City Council and the Urban Planning 
Board, involving joint eff orts of many experts.5 
This plan stipulated the scale of Rīga’s territorial 
growth, defi ned the city’s development goals and 
main principles to be observed in the preservation 
of the city’s historical centre, improvement of each 
territory and implementation of new projects. 
Being aware of the risks to Rīga’s unique cultural 
heritage in the rapid urban development, the 
State Inspection for Heritage Protection, the chief 
institution in charge of the state policy concerning 
the protection of the cultural environment and its 
control, devised the Concept of the Preservation 
and Development of Rīga’s Historical Centre in 
2002: Vision 2002–2020.6 If consequently observed, 
its stipulations and conditions will help ensure a 
harmonious evolution of the capital city’s diverse 
cultural environment and considerate integration 
of its most valuable elements into the urban 
structure.

5 Rīgas a� īstības plāns 1995–2005. (1995) Rīga.
6 Rīgas vēsturiskā centra saglabāšanas un a� īstības koncepcĳ a. Vīzĳ a 2002–2020. (2002) Rīga: VKPAI.

Figure 12.15. Development in part of Rīga – Mežaparks – 
with a variety of architectonic forms
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12.6 PRESERVATION OF A UNIQUE CULTURAL ENVIRONMENT

Latvia can pride itself on wide territories that 
are signifi cant environmental examples and, from 
the cultural environment perspective, display 
characteristic natural diversity and a rich geo-
botanical environment. They may include virgin 
natural sites as well as artifi cially created objects 
which testify to the eventual alienation from the 
natural environment. An example of the fi rst type 
of cultural environment is Ķemeri National Park, 
which covers a territory of 38 165 hectares and was 
awarded the status of a protected area that includes 
57% of forests, 24% of marshland and 10% of open 
water. Its main asset is protection of ecosystems, 
virgin fl ora and fauna in a natural environment, 
which provides possibilities of unlimited ecological 
education for people of the 21st century individuals. 
However, even the ecosystems of Ķemeri National 
Park are exposed to interference in natural processes, 
thus this formation is given a unique cultural 
component related to the development of resorts 
and the exploitation of the medical properties of 
sulphurous water, mud and the environment.

In Latvia, with its small territory, dense population 
and inescapable presence of industrial infrastructure, 
there are few ecosystems devoid of economic 
activity. An excellent example of virgin environment 
is the Teiči Bog in the district of Varakļāni. In 1982 it 
was awarded the status of a nature reserve. It has a 
virgin marshland environment and is an important 
habitat of birds. It is protected from economic 
activity. Most environmental sites in Latvia and other 
eastern European countries are of a complex, mixed 
structure of natural and economic components, e.g., 
Gauja National Park created in 1973 to preserve an 
area of 91 745 hectares of biological and geological 
treasures of the Ancient Gauja River Valley, 
outcrops, magnifi cent picturesque landscapes and 
over 500 cultural monuments. The Park is divided 
into functional zones with defi nite types, scale and 
intensity of economic activities, and each zone has 
an individual nature protection regime.

As an environmental structure, every city is an 
autonomous value with an individual face and 
concentrated architectonic and other unique cultural 
and historical elements. Since 1983, several tens of 
Latvian cities and their urban development have 
been declared protected territories. Many Latvia’s 
cities can pride themselves on an exceptionally 
rich cultural environment: Kuldīga, Talsi, Liepāja, 
Kandava, Tukums, Rēzekne, Daugavpils, Cēsis, 
Sigulda. As the biggest city in the eastern part of 
Latvia, Daugavpils has gained international a� ention 
for its early 19th century military defence complex – 
a fortress whose unusual architectonic features 
harmoniously blend into the material and spiritual 
background of this multicultural city. Ventspils, a 
port city, is a� ractive for its neatness and tidiness 

and for the 13th century castle of the Teutonic Order 
surrounded by 17–19th century urban development. 
The charm of Kuldīga is enhanced by the 200 m 
wide waterfall on the Venta River, a peculiar natural 
monument. Liepāja also has a port city charm 
and a well-preserved 17–18th century wooden 
development. An exceptionally high visual aesthetic 
potential due to a diverse relief and a variety of 
landscape elements is characteristic of such towns as 
Talsi, Kandava and Sabile. The urban environment 
of Latvia’s small port towns with the features of 
industrial culture – wharfs and fi sh processing 
enterprises – is inseparable from the a� ractive small-
town environment with private houses and gardens. 
As small agglomerations, Pāvilosta, Mērsrags, Roja, 
Salacgrīva subtly combine the components of both 
urban and rural environments in their landscapes. 

Nearly all of these romantic towns can be 
compared to other European cities that have earned 
the UNESCO experts’ a� ention for their rich cultural 
environment, for example, Krumlov in the Czech 
Republic, Bergen in Norway, Rauma in Finland; 
yet, each of them has its own individual charm 
and identity. Global tourism and the activities 
of international institutions for protection and 
popularisation of cultural heritage, such as UNESCO 
and ICOMOS, assist in defi ning the identity of a site 
rich in cultural, historical or natural components, 
and urge every citizen to appreciate the inimitable 
essence of their living space.

The notion ‘cultural environment’ has become 
fi rmly rooted in people’s minds and its use in 
advertising materials and in tourist guides helps 
create an a� ractive image for every populated 
place and region to make it interesting for visitors. 
Pride in one’s cultural heritage can be interpreted 
as an expression of local patriotism, typical of any 
country. It becomes obvious as we open almost 
any rural municipality’s home page. For example, 
the home page of Sēme rural municipality begins 
with the section ‘Cultural Environment’ which lists 

Figure 12.16. Picturesque landscape of Talsi reveals the 
high aesthetic potential of a rich cultural environment
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the local natural, art and architectural monuments 
and prominent people. Similarly, the Internet 
information on the administrative and economic 
activities of the Usma rural municipality leads to the 
section ‘Cultural Environment and Tourism’, which 
advertises the local cultural heritage, diversity of 
nature and recreation facilities at Lake Usma.

There are many sites on our planet that humans 
have recognised as possessing curative properties 
and researched them for health improvement and 
recreation. Owing to their geological, hydrological, 
botanical and climatic features, such sites have 
been adjusted to therapy and recreation by creating 
a suitable environment. Ancient Chinese rulers 
and ancient European society knew how to use the 
curative and relaxing properties of thermal waters 
by building pools and baths. In the Middle Ages, 
representatives of the upper classes used to recover 
health with the help of springs of mineralised water, 
well-known for their magic power of ‘springs of 
eternal youth’. Such places grew into health resorts, 
forming an urban structure accommodated to receive 
guests, provide treatment and recreation. Such are the 
German towns of Bad Nauheim, Bad Homburg and 
the spa town of Karlovy Vary (Karlsbad) in the Czech 
Republic; the resort town of Wieliczka in Poland grew 
at a salt mine and, like Chelmno, gained popularity 
as place benefi cial for the treatment of respiratory 
diseases, where the curative eff ect was achieved by 
breathing the air ionised with crystalline salt. With 
the development of the public bathing culture in the 
mid-19th century, such cities as Warnemünde and 
Travemünde in northern Germany, Sopot in Poland, 
Haapsalu and Pärnu in Estonia, Palanga in Lithuania 
and many others rapidly fl ourished and became 
known as resorts.

Latvia’s urban environment is diversifi ed by such 
resort towns as Sigulda, Ogre, Baldone, Saulkrasti, 
Liepāja and Jūrmala with their peculiar co� age 
architecture, the exterior design for recreation 
purposes, also the curative resources for the benefi t 
of seasonal guests. The development of Liepāja into 
a resort on the threshold of the 20th century was 
facilitated by activity of the trade and military ports, 
which a� racted both funds and the middle class who 
cared for recreation and health improvement. The 
fact that Jūrmala was within an easy reach to Rīga’s 
inhabitants was a major development factor for the 
city. It provided access to pine woods, sun and a 
convenient beach, the a� raction of fi shing villages 
that supplied fi sh, berries and cheap recreation 
facilities. The history of Baldone and Ķemeri as 
resorts is related to the development of balneology 
(use of medicinal mud) and climatotherapy. Their 
scientifi c research dates back to the late 18th century 
when court physicians of the Russian Empress 
Catherine II visited these places. Gauja Ancient 
River Valley, also called the Switzerland of Vidzeme, 
began to be involved in tourism already in the 19th 
century. Tourism brought about a boom of Sigulda 

and Krimulda as resorts in the early 20th century. 
Later the category of climatotherapeutical resorts 
was awarded to Ogre, Pabaži, Saulkrasti and 
several other towns. The varied links between the 
spa resorts of Jūrmala and the medical and political 
history are memorised in the unusual monument to 
the outstanding doctors who have contributed to the 
therapeutical practice of the Ķemeri Sanatorium and 
in the memorials to the victims of World War I and II 
in Sloka, Ķemeri and Kauguri.

The spa environment o en is multi-ethnic, 
multi-cultural and multi-denominational. Several 
Lutheran churches in Jūrmala, Latvia’s oldest 
resort city, testify to the affi  liation to a certain 
denominational tradition. The most distinctive 
is the Lutheran Church of Sloka, built in the 17th 
century and rebuilt in the late 19th century. Another 
noteworthy monument of resort architecture is the 
Church of Dubulti, designed in Art Nouveau forms 
by the outstanding Baltic German architect Wilhelm 
Bockslaff . The Orthodox churches in Ķemeri and 
Dubulti, Catholic churches in Majori, Sloka and 
Ķemeri, the former German Lutheran Parish Church 
in Bulduri and the synagogues that have changed 
their appearance and function in Sloka, Dubulti, 
Dzintari and Bulduri are witnesses of Jūrmala’s rich 
denominational past. Every resort town is proud of 
its architectural heritage, designed to accommodate 
healing, recreation and entertainment. On the scale 
of the European culture, Latvia’s spa environment 
is particularly a� ractive because of the rich variety 
of forms and styles of its wooden architecture. The 
façades of hotels, health institutions, restaurants and 
concert halls with their light decorations, balconies, 
terraces, turrets and verandas are a signifi cant factor 
contributing to the charm of resort towns.

The creative atmosphere of resort towns has 
facilitated the creation of many works of art, 
literature and music, and each resort town has 
its individual historical memory of prominent 
guests of the resort, writers, artists and musicians 
who have created works of national importance 
and whose presence has enriched the resort town 
environment. Many masterpieces of Latvian 
culture have originated in the emotionally potent 
atmosphere of resort life. Vilis Pūdonis wrote his 
poem ‘Two Worlds’ (‘Divi pasaules’) on a summer 
holiday in Bigauņciems where he witnessed the 
fi shermen’s hard life and struggle for existence. 
In the early 20th century prominent musicians 
and writers published their wi� y reviews of the 
summer concerts in Horn’s Garden in Dzintari (then 
called Edinburgh) in Jūrmala’s newspapers. Among 
them were Emilis Melngailis, Emīls Dārziņš, Jānis 
Sudrabkalns, the concerts were a� ended by nearly 
all of the emerging Latvian art elite who had chosen 
Jūrmala for their creative work and recreation. 
Today the evidence is preserved in a number of 
museums, memorial places and monuments to 
Rainis, Aspazĳ a, Ludis Bērziņš.
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12.7 QUALITY OF THE CULTURAL ENVIRONMENT

Citizens of the Baltic states and Scandinavian 
countries deeply love their native lands; therefore, 
they feel highly responsible for their cultural 
environment. A proof of this is careful tending of 
individual farmsteads, private houses, restored 
manors, their territories and gardens, decorating 
them with original design objects. An example 
of a responsible development of the cultural 
environment is the work of people whose names 
were made known to the general public in Latvia 
in the late 1990s and early 2000 on the initiative of 
the popular writers Imants Ziedonis, Aivars Berķis 
and Ēriks Hānbergs to evaluate and praise Latvia’s 
best farmsteads, their architecture and well-tended 
cultural landscape. This initiative triggered a popular 
movement aimed at tending and reconstructing 
symbols of traditional rural environment, economic 
life and domestic culture – roads, yards, granaries, 
bath-houses, gardens, residential buildings, wells 
and many other components; it also urged the 
owners to preserve artefacts in a modern form. 
The public acknowledgement of the most beautiful 
farmsteads and words of praise for their owners 
strengthen the citizens’ commitment to their land 
and motivate them to follow the example. 

Continuous changes of the traditional environ-
ment improve the quality of life and promote the 
development of the cultural environment. Theatre, 
circus, travelling menageries and cabinets of 
curiosities a� empted to bring the urbanized society 
closer to nature and the animal world already in 
the ancient times. From this perspective, the Rīga 
Zoo, the oldest animal park in the Baltics, founded 
in 1912, serves as a reminder of the desire of the 
modern era to complement the aff orested dunes in 
Rīga’s suburbs with a human-created environment, 
integrating animal shelters and a� ractive buildings, 
open-air cages and pools into the natural landscape. 
The Rīga Zoo is a recreational garden in the 
environment typical of the maritime climate zone 
and, like in other zoos, purposefully created 
design objects simulate the natural environment 
for animals in captivity to provide educational 
information and entertainment for the visitors. 
One of such popular zoos in Europe is the Berlin 
Zoo whose architects and designers have striven to 
achieve maximum perfection in constructing near-
natural living conditions and environment for the 
animals. Founded the early 20th century, Skansen 
(ethnographic museum) in Stockholm is part of 
a complex that also includes a zoo with open-air 
cages of the animals characteristic of Scandinavia. 
In an a� ractive way the zoo provides its visitors 
with an illustration of the unity of the rural living 
environment, animals and nature.

A diff erent environment has been constructed in 
Rīga’s urban space to create the image of the catering 

and entertainment complex ‘Lido’, heavily using 
clichés of ethnographic architecture and national 
culture. Using traditional techniques of peasant 
wooden architecture, several large-size buildings 
of horizontal logs have been built to accommodate 
restaurants that cater for several hundred 
customers. The complex even includes a Dutch-type 
windmill. Over a territory of several hectares, there 
are original objects of environmental art – water 
cascades, fountains and luxuriant plantations, also 
an amusement park for children and teenagers, a 
skating rink, swings, merry-go-rounds, examples 
of park architecture and gro� os complemented 
with artworks. The designers constantly strive to 
re-decorate the a� ractive environment, replete with 
kitschy elements, according to Latvian national 
seasonal festivities, introducing new elements of 
commercial culture: Christmas trees, moving dolls 
and Santa Claus symbols on Christmas, traditional 
decorations of rabbits and eggs on Easter, birch and 
oak twigs, oak wreaths and fl owers on summer 
solstice festivities typical of Scandinavian and Baltic 
countries.

Since Latvia regained independence, out of a 
Soviet hyper-industrialised environment doomed 
to degradation of nature and culture, by laudable 
management, the port city of Ventspils has 
created a physically and ecologically restored, 
human-friendly and diverse urban environment. 
Over a rather short time, artists, architects and 
gardeners with international experience have 
transformed the urban environment of the 
town of Ventspils according to the best Western 
examples, introducing fanciful fl ower plantings 
and fl oral sculptures in pedestrian areas, gardens 
and parks. The reconstructed market square and 
the promenade are replete with new elements of 
environmental design; the city’s streets and parks 
are decorated with original sculptural works, such 
as Sun Boats, Ship-Watcher and Floral Clock. In the 

Figure 12.17. Town Hall in Ventspils – an example of
a well-tended cultural environment
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town’s historical centre, the medieval castle of the 
Livonian Order, Town Hall, St Nicholas Church, 
historical streets and 17th–20th century architecture 
are fully restored and reborn. In the seaside park 
the visitors can stroll ecologically educational 
paths, and its collection of anchors is the only 
open-air exhibition of this type in the world. The 
park includes the Seaside Ethnographic Open-Air 
Museum with a rich collection of fi shermen’s houses 
and domestic objects. A restored steam engine and 
a couple of ancient railway carriages carry the 
visitors. The barren spaces of Ventspils have been 
transformed into parks and playgrounds. There 
is no city in Latvia that could sport an Adventure 
Park for those who love extreme sensations, 
Phantasy Park and Children’s Town in the city 
centre. For active recreation, Ventspils has a word-
class BMX track, the Olympic Centre, Aquapark 
and a skiing slope.

Latvia’s diverse cultural environment is rich 
in objects created by talented people, combining 
elements of landscape, architecture, art and design. 
In 1982, several sculptures by the sculptor Indulis 
Ranka were erected in the picturesque area at the 
Turaida medieval castle. On the occasion of the 
150th anniversary of the folklore researcher Krišjānis 
Barons, the park established in 1985 was called 
Dainu kalns. Dainas, four-line folk songs that contain 
Latvian wisdom of life, philosophy and mythology, 
have been included in the UNESCO World Heritage 
List. The twenty-six large granite sculptures at the 
site refl ect the topics that are essential for Latvian 
mentality and philosophy of life in a philosophically 
generalised form. It is the largest one-man sculpture 
park in Latvia, comparable to such acknowledged 
counterparts as Viegeland Sculpture Park in Oslo or 
Millesgården in Stockholm.

The Pedvāle Open-air Art Museum, established 
in 1991 by the sculptor Ojārs Feldbergs in an area of 
100 hectares near Sabile, has now been recognised 
as an item of cultural environment in art books. The 
permanent collection of the museum numbers nearly 

150 sculptures and environmental installations 
created during annual symposiums by both Latvian 
and foreign artists. The museum concept stipulates 
a synthesis of the natural landscape, agricultural 
land, cultural heritage and works of art in a united 
space of the cultural environment to integrate the 
new artworks as harmonious components. At 
symposiums of sculpture and creative workshops of 
environmental art, a� ention is paid to philosophical 
and symbolic values, prime elements, cultural 
archetypes and artistic aspirations to overcome the 
borders of ma� er, time and space with sculptural 
means.

Mmany landscape parks are of educational 
nature, and creative persons constantly strive to 
improve them. Cognitive trails urge people to 
get to know nature and the cultural environment 
in an interactive way. The collaborative eff ort of 
the Skrīveri Secondary School and the staff  of the 
Memorial Museum of the writer Andrejs Upīts has 
resulted in one of the fi rst cultural environment 
trails (1982), the Dīvaja trail. Accompanied by well-
informed students, already 40 years ago visitors 
could enjoy the landscapes, nature, trees and 
plants that were described in the writer’s prose, 
and learn many details about the local history of 
culture. Today, there are already 13 tourist trails of 
varied length and content, providing information 
about the rich history of culture of this place. The 
names of trails suggest a literary and poetic off er to 
appreciate the cultural environment.

Latvia’s national parks and reserves have invited 
the public to get to know endangered and unique 
species of plants, rare animals, geological features 
and landscapes unaff ected by economic activity. 
It is instrumental in informing and educating the 
population on issues of environmental culture. 
A variety of trails at Slītere National Park acquaint 
the visitors with unusual geological formations, the 
Ice Age shoreline landscape and the biotope under 
protection at a European level. A lot of eff ort has 
been put into the creation of several informational 
trails in the territory of Ķemeri National Park, 
which acquaint visitors with the marsh landscape, 
fl ora and fauna, as well as teach to understand the 
peculiar features of nature and observe the unique 
life of the marshland biotope.

Municipality and private parks emphasise the 
entertainment and recreational functions. Such 
parks have been o en created in the territories of 
former manors, rich in ancient trees, dendrological 
rarities, alleys, pools and other park elements. 
In one of the most beautiful Latvia’s landscapes, 
among the lakes of the Talsi District lies the 
vicarage of Talsi, the residence and burial place 
of Ludwig van Beethoven’s friend Karl Ferdinand 
Amenda. The scenic landscape displays objects of 
environmental art. However, since the aesthetics 
of manor parks is rooted in the paradigms of 
historical styles, the educational objective of their 

Figure 12.18. Landscape of the Abava Ancient River Valley 
in the Pedvāle Open-air Art Museum complemented with 
professional artworks



257

12.8 DEGRADATION OR IMPROVEMENT OF THE CULTURAL 
ENVIRONMENT

Global processes testify to an irreversible 
depletion of the Earth’s resources and degradation 
of the natural environment. These regularities 
refer to the cultural environment, too. In spite 
of human eff orts to protect it, the possibility of 
holding back the loss of authentic cultural evidence 
is limited. With the growing population and 
intensifi cation of production, the areas of natural 
biotopes decrease, animal and plant species become 
extinct, the composition of the atmosphere and 
the climate change, and human living conditions 
deteriorate. However, the progress of civilisation, 
which eventually facilitates erosion of the global 
environment and degradation of the cultural 
environment, cannot be stopped although the mass 
media are trying to sway the public opinion towards 
a hopeful solution.

Various measures have been taken at the regional, 
national and global level to restore and preserve 
individual components of the cultural environment; 
the strategy of salvaging the most valuable objects 
of the world cultural heritage is being coordinated. 
In spite of that, restoration cannot bring back the 
original authentic quality of the environment 
or human-made objects. Marketing of cultural 
symbols in the 19th and 20th century has given rise 
to the understanding of restoration as a complex of 
salvaging measures. This interpretation is based on 
the fallacy that it is possible to make time stop and 
on a romantic desire to travel in time and space. An 
artifi cial conservation of the cultural environment 

will produce something similar to the permafrost 
zone where natural evolution is deterred, and it will 
be inevitably accompanied by regressive changes in 
the cultural environment. 

Since 1992, the UNESCO World Heritage 
Commi� ee has been working on the World 
Heritage List of cities, architectural complexes 
and individual great monuments, for which an 
essential criterion for selection is the quality of the 
cultural landscape, thus exaggerating the role of 
architectural heritage while narrowing the meaning 
of the concept of cultural environment by paying 
insuffi  cient a� ention to the components of nature.7 

cultural environment is to reveal the achievements 
of landscaping art in the previous centuries. 
Valuable in terms of dendrology and landscape, 
the Rūmene Manor Park near Kandava was 
ameliorated in 2008–2009 and can serve as an 
example of considerate preservation of a gardener-
created landscape. In contrast, in the Kukši Manor, 
where only several big trees have survived at the 
18th century manor house, the owner takes care of 
the territory in his own way – it has components 
of modern international 21st century culture of 
gardening and landscaping characteristic of Italian 
landscape – a pergola, marble fountains, an arbour 
of untrimmed fi r logs, several sculptures and 
terraco� a fi gures of Chinese soldiers.

A diff erent approach to the creation of the cultural 
landscape has been practised in Mazsalaca where 
environmentalists, secondary school students and 
the municipality tend the three-kilometre-long 
Salaca River Valley, rich in sandstone outcrops, 
gro� os and springs. The access to Skaņaiskalns 
Nature Park in Mazsalaca, with its 14-m-deep 

Devil’s Cave, rocks and other interesting objects is 
comfortable because of the introduced amenities – 
stairs, railings and bridges. Due to the unusual 
acoustic properties of Skaņaiskalns and the scenic 
landscapes, the Nature Ark is popular among 
both tourists and newly-weds. To excite children’s 
imagination, the Gnomes’ trail and the trail of the 
Latvian fairy-tale hero Kurbads are established. 
Both trails are decorated with 50 wooden sculptures 
featuring Latvian fairy-tale motifs, work of the 
sculptors of the applied arts studios ‘Dzīne’ and 
‘Cēre’.

Another example of interactive recreation in the 
cultural environment of Latvia is the territory of 
the ‘Laumas’ farmstead in the rural district of Īve, 
near Talsi. Wide areas of fi elds and forests have 
been adapted for sport and tourism. The nature 
park is especially popular with tourist families. It 
off ers informational trails of Bees, Birds, Plants and 
Forest. Such park popularises organised cultural 
environment and makes people become more 
considerate of nature.

Figure 12.19. Desolate farmstead in Vidzeme – degraded 
cultural landscape caused by discontinued agricultural 
activity and changes in population density 
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Unless a diff erent solution for world’s problems is 
found, people will look upon develop ment as the 
main road to a happy future and will do everything 
to promote growth. Such is the psychological and 
material motivation for growth.

Obviously, growth can solve some problems; 
unfortunately, it also causes new ones. This is due 
to the growth and develop ment limitations. The 
Earth has its limits. Any physical growth, also 
population growth, rising numbers of automobiles 
and buildings, increase in pollution still continues. 
However, human birth rate, number of cars or 
buildings and pollution levels are far from the most 
important limits to growth. The truly vital limits 
are related to the fl ows of energy and materials 
required to sustain people, make cars and construct 
buildings.

Society and economy depend on constant fl ows 
of air, water, food, raw materials and organic fuel, 
which come from the Earth. However, these fl ows 
create the fl ows of pollution and waste. Limits to 
growth in fact are limits of global resources and 
our planet’s limited capacity to absorb waste and 
pollution.

A range of human activities, from the use of 
mineral fertilisers to urban develop ment, are 
growing exponentially and can be represented 
graphically (Figure 13.1).

Exponential growth is the driving force that 
is responsible for our economy approaching the 
physical limits of our planet. Rooted in human 
culture, exponential growth has become an 
inseparable part of the global system.

The concept of exponential growth, simple on 
the face of it, can produce surprising results if we 
look into what it means in our everyday life. It can 
be illustrated by a Persian legend about the wise 
courtier who gave his ruler a gi  of wonderful 
chessboard. When asked about a reward, he asked 
for grains of rice the number of which would be 
doubled on every next square of the board. One 
grain on the fi rst square, two grains on the second, 
and on the tenth square there should be already 
512 grains, on the fi  eenth – 16 384, while the 
twenty-fi rst square required over a million grains 
of rice. Naturally, the ruler’s resources of rice were 
insuffi  cient.

The number of human population and capital 
are the driving forces that ensure the growth of 
the industrialised world. Other parameters – food 
production, use of resources and pollution – also 
show a trend of exponential growth, although not 
because they themselves multiply but because of 
the impact of the human population and capital. 
Thus, food production and the use of resources and 
energy have been increasing not because of their 
structural capacity but because the exponential 
growth of human population demands ever more 
food, materials and energy. It is the growing 
number of population and capital that determine 

exponential growth. As they increase, they call 
forth demands for materials and energy which, 
in their turn, increase pollution emission. This is 
no arbitrary assumption; it is a fact. Exponentially 
growing systems have a structural nature, and the 
mechanism that determines growth is known and 
comprehended. We have to bear in mind that human 
population and capital as well as the supporting 
fl ows of energy and materials have been increasing 
for centuries, with a few short-term lapses. 
Production capital includes equipment, hardware, 
machines and plants that are necessary to produce 
goods with the help of labour force, energy, raw 
materials, land, water, technologies, management 
and our planet’s natural ecosystems. Production 
capital creates an incessant fl ow of production.

Changes in the nature of capital can be 
characterised by exponential growth, exponential 
decrease or dynamic balance. Just like the number 
of population depends on demographic changes 
in the process of industrialisation, so is economy 
dependant on the process of long-term changes. 
Production capital grows exponentially and faster 
than the number of population. Between 1970 and 
2008, the world production volume has grown by 
almost 100%. Such a growth should have produced 
twice as many industrial goods per person if the 
number of population had remained constant. 
However, with the growing human population, the 
average amount of industrial goods per person has 
grown only by a third.

If the rate of capital growth exceeds that of 
population growth, according to the demographic 
transition theory, an increase in the material standard 
of living should slow down the rate of population 
growth. To a certain extent and in some places this 
is true. However, neither economic growth nor its 
demographic counteraction is suffi  ciently fast. In 
individual cases these factors even facilitate each 
other. That is why economic welfare dwindles while 
the number of population remains constant or is on 
the increase. In a way, this trend is determined by the 
type of distribution of goods.

While all sectors of world human activity have 
witnessed huge develop ment, social problems in 
the world become more vexing year a er year:

▪ every year over two million children below the 
age of 5 die of easily preventable diseases;

▪ every day 6 000 children die of diseases that are 
related to the shortage of clean drinking water 
or poor living conditions;

▪ about two billion people have no electricity, 
another two billion suff er from its shortage;

▪ since 1985, over seven million people in 
25 countries have died of AIDS;

▪ out of 1.2 billion people who live in extreme 
poverty, around 900 million reside in rural 
regions; their survival directly depends on 
biodiversity, level of water pollution and soil 
degradation.
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proverb: the rich become richer, the poor beget 
children. Notably, these features of the system 
are by no means accidental. The system has been 
created to produce precisely such results, and the 
process will continue if the structure is not subjected 
to well-considered changes. Population growth 
impedes the growth of production capital, calling 
forth ever-increasing demands of schools, hospitals, 
resources and basic goods, in this way diminishing 
the part of industrial produce that could be invested 
in production. Poverty makes the growth of human 
population endless, forcing people to live without 
quality education, health care and access to family 
planning. The only choice or way to live on is a big 
family and a hope that children will help to raise the 
family income or serve their family as labour force.

Poor people need food, shelter and material 
values. The well-off  people use material growth in 
order to satisfy other needs, real but non-material: 
boosting their own recognition, self-confi dence, 
unity, personality. While we are rapidly approaching 
the limits of our planet, unfortunately, discussions 
about the limits to growth in many cases does not 
have any infl uence on these people.

13.1.2 LIMITS TO DEVELOP MENT

Considering the self-regeneration potential of 
population and industrial capital, they can be 
viewed as the driving forces of the world system’s 
exponential growth. Society promotes their growth in 
every way for the purpose of ensuring production.

The number of population and capital have 
a potential that ensures their production and 
reproduction. This potential cannot be realised 
without a continuous supply of energy and materials 
or without a continuous removal of pollution.

People need food, water and air for their growth, 
sustenance of their bodies and procreation. 
Production, in its turn, needs energy, water and air 
as well as huge amounts of minerals, chemicals and 
biological material to produce goods, to facilitate 
human life, to maintain the system of production 
and ensure its increase. In accordance with 
fundamental laws, people- and plant-consumed 
materials and energy do not vanish. Materials can 
be recycled, or they turn into waste and pollution, 
whereas energy is dispersed as heat.

Materials and energy consumed by population 
and capital are extracted from the Earth, returning 
waste and heat to the Earth instead. There is a 
constant fl ow from the global sources of energy 
and materials via economy to the environ ment, 
where waste and pollution are accumulated. 
However, there are defi nite limits to the increase 
rate of the use of materials and energy and the 
resultant production of waste, so that it would not 
harm people, economy or the Earth’s absorption 
processes, regeneration and self-regulation.

All resources that people use – food, water, iron, 
phosphorus, oil and thousands of others – are 
limited in terms of both their sources and resulting 
emissions. These limits are complex, since both the 
sources and emissions constitute part of a dynamic, 
interrelated and single system – the Earth. There 
are short-term limits, for example, the amount 
of oil in a reservoir stored for a specifi c purpose; 
there are also long-term limits, for example, the 
amount of oil in the Earth. Sources and discharges 
can interact, while the planet can, through natural 
processes, infl uence both the sources and pollutant 
emissions. Thus, soil can be both a source for food 
production and a recipient of acidic precipitations 
resulting from air pollution. The capability of soil 
to perform a particular function largely depends on 
the performance of other functions.

To introduce some clarity in this complexity and 
to defi ne long-term or equilibrium limits to develop-
ment, the World Bank economist Herman Daly has 
off ered three simple regularities:

1) for renewable resources – soil, water, forests, 
fi sh – the rate of long-term use must not exceed 
that of their regeneration. For example, catch 
of fi sh is viable if the fi shing rate is in balance 
with the reproduction of the remaining fi sh 
population;

2) for non-renewable resources – fossil fuels, 
high-concentration mineral ores, natural 
underground water – the rate of their 
balanced use must not exceed that of the use 
of renewable resources to replace the non-
renewable resources. For example, the use of 
oil fi elds would be balanced if part of profi ts 
were systematically invested in the production 
of solar panels or planting trees. This means 
that when oil reserves are exhausted, the fl ow 
of renewable energy will be sustained;

3) the rate of pollutant emissions must not exceed 
the rate of absorption of pollution or the rate 
of rendering it harmless to the environ ment. 
For example, a discharge of wastewater into 
a lake or a river is admissible only if the rate 
of discharge corresponds to the ecosystem’s 
natural capability of self-purifi cation.

There is plenty of evidence to support the idea 
that develop ment and growth take place at the 
expense of irreversible depletion or degradation of 
the existing resources.

The nature of human develop ment demonstrates 
that people do not use the Earth’s resources and 
possibilities of develop ment in a balanced way. 
Soil, surface waters and groundwater, wetlands, 
nature and the environ ment are degrading. Even 
in the places where renewable resources seem to 
be plenty (for example, North American forests 
or European soils), the quality and diversity of 
these resources and their potential of survival can 
be questioned. Mineral and fossil fuel resources 
are running out. Moreover, there is no plan and 
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this is decreased industrial production and food 
availability, as well as a decrease in the number of 
population.

Over the last century, modern society has 
witnessed a rapid human population growth and has 
made remarkable achievements in the technological 
and social spheres: from the steam engine to 
democracy, to the computer and corporations. The 
achievements have enabled economy to overstep 
the visible physical and material limits and sustain 
continuous growth. This is especially true about 
the last decades, when the full-scale industrial 
culture was associated with the develop ment of 
consumer society and implanted in human minds 
as an idea of unceasing growth. To most people this 
makes the idea of limits to growth inconceivable 
and unacceptable. Politically, limits should not be 
mentioned; economically, they are inconceivable. 
Society tends to dismiss the possibility of limits 
and tries to replace it with a possible fi ght for the 
improvement of technologies and the develop ment 
of free market. Meanwhile, the results of social 
growth modelling show that the existing way of 
human develop ment has exhausted itself.

If the tendency of growth for the world  ▪
population, industry, pollution, food production 
and consumption of resources continues, the 
limits of our planet will be reached approximately 
within this century. Use of more common 
resources and numerous types of pollution have 

already exceeded the rates that can be physically 
balanced. Unless a considerable decrease in 
the fl ows of materials and energy is achieved, 
the coming decades will see an uncontrolled 
decrease in per capita amount of food, energy 
and industrial produce. As a foreseeable result, 
there may be a sudden and uncontrolled decrease 
in population and volumes of production. 
However, this decrease is not unavoidable. It is  ▪
feasible to diminish the tendencies of growth 
and create conditions for environ mental and 
economic stability that can be well balanced even 
in a long-term future. The global equilibrium 
should be created with a view to satisfy every 
person’s basic material needs and provide equal 
possibilities of self-develop ment for all.
The existence of a balanced and sustainable  ▪
society is technically and economically viable, 
and it is more desirable than a society that 
seeks to solve its problems through continuous 
expansion. Transition to a balanced and 
sustainable society requires carefully balanced 
long-term and short-term goals, preferring 
suffi  cient provision for life, equality and quality 
instead of the volume of the aggregate product. 
It takes more than just labour productivity, more 
than just technology; it also takes maturity, 
empathy and wisdom. Should people opt for 
the second option, the sooner they start acting, 
the be� er are the prospects for the success.

13.2 CONCEPT OF SUSTAINABLE DEVELOP MENT

Today the concept of sustainable develop ment is 
not just an opinion on how humanity as such and 
also each community and society should develop; 
it is principally a set of opinions about the model 
of a society that can ensure its own existence. The 
concept of sustainable develop ment includes 
physical conditions, political conceptions, the 
notions of the quality of life or welfare and an 
optimised infl uence on the environ ment to ensure 
that the resources are equally accessible to all 
generations. The concept of sustainable develop-
ment is based on the understanding of three 
notions: develop ment, needs of society and needs 
of the future generations. Within the concept of 
sustainable develop ment, the notion ‘develop ment’ 
includes not only growth (of production, gross 
national product, welfare) but also the develop ment 
of social and economic spheres that guarantees 
the preservation of natural ecosystems and the 
human living environ ment. Thus, the concept of 
sustainable develop ment not only looks at short-
term processes (to satisfy the current needs) but 
also aims at ensuring equal possibilities for the next 
generation.

A society that would exist eternally could be 
deemed sustainable. With this perspective, the 
concept of sustainable develop ment is a frame of 
reference that aims at infl uencing the future of 
humanity and the existence of society. So far, social 
develop ment models have been unsuccessful and 
have proved either their obvious inability to ensure 
social develop ment, or they have not managed to 
take into account essential diff erences between 
various regions of the world. Re-evaluation of 
social develop ment conceptions largely depends on 
understanding the impact of social development on 
the environ ment and the urgency of environ mental 
protection. Many arguments support the necessity 
to re-evaluate the models that have been practiced 
up to now.

Develop ment, especially in Western societies, is  ▪
understood as human domination over nature 
(illustrated by the phrase ‘man – the crown of 
creation’) and the use of its resources for the 
develop ment of production. This a� itude ignores 
the role of nature and ecosystems in providing 
for the develop ment of humanity; it also ignores 
the value of nature per se and that other forms of 
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life and living organisms may have needs and, 
most importantly, a right to exist. 
The main priorities in the develop ment model  ▪
that dominates in Western societies is economic 
growth and consumption, the la� er being the 
principal parameter of an individual person’s 
and humanity’s welfare. In conformity with 
this concept, social welfare is the standard of 
life – the part of income that is used to purchase 
goods and services. This model of develop-
ment, based on individual consumption, 
eventually leads to huge inequality in terms 
of income and welfare even within a single 
country (especially because of the cyclic nature 
of free market economy), to say nothing of the 
arising diff erences between diff erent regions of 
the world. The inevitable diff erences of such 
welfare model result in social tension, military 
confl icts and social instability.
The consumer society’s develop ment based on  ▪
the increase in resources unavoidably leads 
to the increase in consumption and industrial 
waste (pollution) and depletion of resources. 
Due to the growth of production and increase 
in consumption, the nature of environ mental 
problems over the last decades has changed.

Environ mental pollution sources – point or non- ▫
point. In the past, point sources of pollution 
were common, for example, pollutant 
discharge into the air or water from a plant, 
leakage of hazardous substances as a result 
of an accident or from a landfi ll. Gradually, 
the harmful infl uence on the environ ment 
became less concentrated, and non-point 
sources of pollution started dominating, 
such as agricultural runoff  of nutrients, 
domestic use of chemicals, pollution arising 
from automobile exhausts. The consequences 
of point source pollution can be tackled 
by restrictive measures; dealing with the 
problems created by non-point sources is 
much more complicated and takes more time 
to achieve positive result.
Scale of environ mental problems – local, regional  ▫
or global. Until quite recently, pollution was 
of a local nature, usually around the point 
source of pollution. Later on, it transpired 
that pollution can impact regions, crossing 
the borders of countries, for example, acid 
rains and eutrophication. At present the 
most topical environ mental problems are 
of a global scale. The larger the scale of the 
problem, the more diffi  cult it is to tackle it, as 
it requires international cooperation.
Duration of environ mental problems – short- ▫
term or long-term. In many cases the harmful 
impact on the environ ment is short-term if 
the activity of the source is limited in time. 
Such were the cases of air pollution from 
district heating plants or water pollution from 

small inhabited places. Currently, most of 
the environ mental problems are long-term; 
they do not disappear immediately even a er 
the source is liquidated. Persistent organic 
compounds, compounds of heavy metals 
or radioactive contamination can aff ect 
the environ ment long a er the pollution 
has stopped. An example of this is the 
eutrophication of the Baltic Sea, the reduction 
of which is going to take several decades, even 
if the nutrient release were totally stopped.
Complexity level of environ mental problems –  ▫
simple or complex. Many environ mental 
problems are becoming more and more 
complex. A single enterprise may use 
hundreds of various chemical substances 
and many of them can be environ mentally 
persistent. Also, consumer goods can aff ect 
the environ ment in more ways than one. Not 
just various substances, even diff erent sectors 
of industry, have a synergistic infl uence 
on the environ ment. The more complex 
the environ mental problem is, the more 
complicated it is to understand and tackle it.

The consumer society’s model of develop ment  ▪
ignores the fact that it is unviable to globally 
sustain the type of production which consumes 
resources and degrades the environ ment and 
which ensures the lifestyle of the world’s most 
developed countries. Already now, when the 
desirable consumption level has been a� ained 
in a relatively small number of the world 
countries, all the ecosystems of the planet 
cannot absorb the human-created pollution, 
like in the case of greenhouse gas emissions 
causing climate change. It is obvious that the 
Earth’s resources are insuffi  cient to ensure the 
existing consumption level in West European 
and North American countries over a long 
period of time, not to speak of ensuring such 
a volume of consumption for all people in the 
world. Similarly, the consumption rate increase 
is unviable in the future, even if we do not take 
the technological progress into account.
The understanding of the character of the  ▪
develop ment of the so-far existing Western 
societies was based on the idea of limitless 
develop ment and growth. Now we have 
to admit that there are limits to economic 
growth. They are determined by the planet’s 
carrying capacity, accessibility of resources 
whose amount is limited, and the capacity of 
the planet’s ecosystems to absorb pollution. 
Although technological progress can, 
undoubtedly, increase the effi  ciency of how 
resources are used, it is impossible to overcome 
these develop ment limits. Hence, the develop-
ment of humanity must guarantee a balance 
between the planet’s ability to sustain human 
existence and the desired lifestyle.





270

Sustainable develop ment goals and principles 
have become guidelines for the adoption of 
corresponding decisions concerning economy, 
policy and environ ment protection with the aim to:

restrict human impact on the surrounding  ▪
natural environ ment and prevent further over-
stepping the self-regeneration capacity of the 
environ ment;
maximally decrease the consumption of  ▪
non-renewable resources and ensure a more 
extensive use of renewable resources;
safeguard and protect nature to ensure the  ▪
preservation of biodiversity;
promote economic develop ment to satisfy  ▪
human needs, improve the quality of life and 
ensure fair distribution of the world wealth;
create a decision-making and management  ▪
system that is conducive to citizens’ partici-
pation in the decision-making process.

The main tasks of sustainable develop ment are 
the following.

Preservation of resources, i.e. ensuring the  ▪
avail ability of resources for humanity’s 
develop ment not only to the present but also 
to the future generations. This involves the 
necessity to implement an agenda and policies 
that aim at raising the effi  ciency of the use of 
non-renewable resources, their replacement 
with renewable resources, at the same time 
preserving biodiversity and protecting the 
genetic potential of species. The ways of 
carrying out this task are well known, for 
example, the develop ment of alternative energy 
sources, recycling of industrial and other waste, 
develop ment of new, environ ment-friendly 
technologies.
Balanced develop ment of the human-created  ▪
(anthropogenic) environ ment and the natural 
environ ment, related to, for example, the 
necessity to preserve the productivity of 
agricultural lands or optimise the use of urban 
territories and traffi  c fl ows.
Ensuring the quality of the environ ment that  ▪
allows social develop ment by discontinuing 
or restricting the processes that degrade the 
environ ment and exert an adverse impact on 
the self-regeneration of ecosystems, and by 
eliminating processes that may be hazardous 
for human health and lower the quality of life. 
Besides, it is necessary to restore the degraded 
environ ment at the same time.
Ensuring social equality. Sustainable develop- ▪
ment cannot be achieved without ensuring 
social equality in individual countries as well 
as among countries by preventing the growth 
of income inequality and ensuring the kind of 
develop ment that reduces social inequality.
Social participation in the management of the  ▪
state and the environ ment clearly shows that 
sustainable develop ment must enjoy an overall 

people’s support. Sustainable develop ment is 
una� ainable without a change in the citizens’ 
a� itude to consumption and use of resources. 
Social transition to sustainable develop ment can 
be ensured only if there is a political commitment 
and transition from a socio-economic society 
based on the overuse of the existing resources 
and unequal distribution of benefi ts to a society 
based on social equality, considerate use of 
resources and effi  cient management. It is also 
clear that such social changes cannot be achieved 
by administrative reforms; instead, they must 
be introduced and supported by the grass roots. 
The objective of sustainable develop ment is to 
bring about changes in the people’s a� itude 
to values by ensuring greater participation of 
citizens in political decision-making and social 
management.

Sustainable develop ment can be a� ained by 
solving the above fi ve tasks – implementing social 
planning within the framework of market economy 
without stipulating the instrumental political 
system.

Sustainable develop ment is functioning when 
the aggregate stocks of the Earth’s capital remain 
undiminished or continue growing. The aggregate 
stocks of the Earth’s capital can be classifi ed into 
three principal forms:

economic (human-made) capital, which con- ▪
ventionally comprises equipment, technology, 
buildings and infrastructure, and which is used 
for producing goods and providing services;
social capital, which is related to human welfare  ▪
both socially and individually. It consists 
of social norms and formal and informal 
structures that ensure access to resources, 
helps to solve common problems and enhances 
social unity. It is based on human spiritual and 
physical health, education, motivation, talent, 
skills and abilities;
natural capital, which includes all ecosystems  ▪
and natural resources (renewable and non-
renewable). Besides the conventional natural 
resources (timber, water, energy, minerals), the 
natural capital comprises also such values of 
nature that are diffi  cult to express in monetary 
terms – biological diversity, species and 
ecosystems that ensure ecosystems services (for 
example, purifi cation of air and water).

Sustainable develop ment involves continuous 
develop ment and preservation of all forms of 
capital, as humanity’s existence and welfare 
depend on them now as well as in the future. 
Since the Earth’s aggregate capital consists of the 
totality of these capitals, there is a possibility that 
the aggregate capital stocks can increase even if 
one form of capital diminishes. For example, the 
natural capital can decrease, while the economic 
growth may be suffi  cient to ensure the growth of 
the aggregate capital.
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This is why the mutual substitution of capital 
forms can be described as two approaches to 
sustainable develop ment:

strong sustainability is achieved if none of  ▪
the sustainable develop ment capital forms is 
depleted. This approach is not based on the 
substitution principle and does not admit of 
the substitution of the natural capital with the 
human-made capital. As a result, the approach 
creates problems when the critical limits of 
the natural capital are determined. The denial 
of substitution of capitals, in turn, creates a 
situation when certain forms of capital are 
endowed with an absolute value which is 
higher than that of others;

weak sustainability is based on the assumption  ▪
that welfare and sustainability do not depend on 
a certain form of capital; instead, it is ensured if 
the Earth’s aggregate capital stocks grow. This 
approach permits the mutual substitution of 
diff erent forms of capital. Consequently, it would 
admit of logging Brazilian virgin forests to 
develop green farming in the vacated territory, or 
to invest the procured funds in the develop ment 
of human capital. In this case, the problem arises 
as two incomparable categories – forests and 
people – are compared, determining their value 
and level of substitution. Weak sustainability is 
also based on the analysis of gains and losses, 
which admits of mutual substitution.

13.4 GUIDING PRINCIPLES OF SUSTAINABLE DEVELOP MENT

In the process of planning, implementing and 
evaluating the sustainability of develop ment, a 
number of basic principles have been worked out. 
Some of these are socio-ecological principles, which 
clearly outline regularities of develop ment and 
enable precise identifi cation of develop ment goals. 
There are diff erent transition routes to sustainable 
develop ment, and mistakes are possible; however, 
having a precisely defi ned goal is prerequisite. 
The advantages of socio-ecological principles lie in 
their assessment of sustainable develop ment from a 
systemic perspective and consideration of activities 
in succession from the very beginning.

Among the basic principles of sustainable 
develop ment, the most important are four ways 
of sustainability that give answers to the question 
‘how to act?’ to ensure social develop ment.

Diversity ▪  should be viewed as a prerequisite 
for the develop ment of any system (including 
society). Biological diversity, economic diversity 
and cultural diversity underpin the capacity 
of the biosphere and society to sustain their 
dynamic stability. Innovation and adaptation to 
new conditions are feasible if there are diff erent 
approaches and alternatives to develop ment, 
which can serve to form new, stable social 
systems. To enhance long-term stability, as 
o en as not the most suitable strategy is the 
diversifi cation of develop ment.
Subsidiarity or self-government  ▪ implies 
all possible functions at the lowest possible 
level of management. External assistance or 
directives are acceptable only if they help 
to perform the delegated functions without 
endangering the autonomy of the subsystem. 
Self-government is closely connected with 
social responsibility and social security, and 
it can be applied to all spheres – politics, 
administration, entrepreneurship, technical 

systems, management of material fl ows in 
economy. This principle does not provide 
clear instructions; instead, it urges to seek the 
optimum solution between autonomy and 
integration in more comprehensive systems. 
The implementation of the principle of self-
government stimulates individual participation 
and the proactive a� itude of local governments 
with the aim to improve and manage their life, 
thus promoting democracy.
The principle of cooperation ▪  emphasises the 
signifi cance of horizontal, non-hierarchical 
interactions. This model of cooperation is based 
on common objectives and rules and, as a rule, 
is open: participants can join in or opt out. 
Cooperation networks ensure the exchange of 
experience and information, promote mutual 
support, stabilise systems as well as facilitate 
competition – participants can choose another, 
more a� ractive cooperation network. This is 
why a vitally important feature of cooperation 
networks is their ability to adapt to novelty and 
focus on the participants’ needs.
The principle of participation  ▪ or involvement 
corresponds with the basic ideas of democracy 
and forms the grounds for diversity of 
approaches. It can play an essential role in 
avoiding confl icts. It is of utmost importance 
that all the parties involved in the solution of 
a problem should participate at the initial stage 
of defi ning the problem and identifying the 
possible alternatives. Participation facilitates 
responsibility and motivates people to make 
their contribution towards the implementation 
of the adopted decision. Besides, participation 
claims the participants’ time and interest, 
openness of the institution involved and, as a 
rule, more time and funds than the accurate 
hierarchic decision-making. The chosen 
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allows to compare diff erent countries and also the 
dynamics of indicators within a particular country.

At present the ecological footprint is widely used 
in the world to characterise environ mental sustain-
ability and form public awareness of environ mental 
issues. Several countries (Switzerland, United Arab 
Emirates, Japan, Belgium, Ecuador and France) have 
included the ecological footprint in their national 
statistics and carry out these calculations regularly. 
In the United Kingdom, the ecological footprint 
is extensively used in the environ mental impact 
assessment, including that of the local develop ment 
scenarios.

13.5.1 ECOLOGICAL FOOTPRINT 
CALCULATION METHODOLOGY

Bioproductivity is an essential parameter to 
assess the ecological footprint as an indicator of 
the consumption of natural resources in global 
hectares. It shows the planet’s ecological capacity 
or biological productivity. In this way, the balance 
refl ects the demand (ecological footprint) on the one 
hand and the supply – bioproductivity that consists 
of various bioproductive territories – on the other 
hand. These territories are:

cropland, ▪
pasture, ▪
forest, ▪
sea, ▪
territory allo� ed to the preservation of bio- ▪
diversity.

National bioproductivity is the whole of all the 
territories (including those not used because of 
economic, nature protection or other reasons). 
Each bioproductive territory is converted into 
global hectares, multiplying this territory by the 

equivalence factor of the given territory and the 
corresponding productivity factor. This calculation 
can be expressed with the following formula:

B = T × EF × PF ,

where
B – bioproductivity, hag,
T – territory, hag,
EF – equivalence factor, hag,
PF – productivity factor, t/ha.
As to the ecological footprint, its calculation begins 

with creating a matrix of the type of land use which 
includes, apart from bioproductive territories, the 
infrastructure and territories that are necessary for the 
absorption of carbon dioxide. Consumption categories 
within this matrix are food, dwelling, transport, 
consumer goods and services. The matrix of the land 
use type shows the kind of land use necessary to 
ensure the production of goods and consumption for 
a given number of people and consumption pa� erns. 
The number of population and information about 
various consumption categories are used to calculate 
the average annual consumption per person. The 
consumption is calculated by adding up the data 
on import and national production and subtracting 
export. The term ‘seeming consumption’ has also been 
introduced, which is diff erent from the real household 
consumption since it includes the resources that are 
used in export and excludes the resources that have 
been invested in the imported goods (for example, 
energy that has been consumed to produce tomatoes 
in Spain and transport them to Latvia). 

The territory of land necessary to produce the 
annual consumption of goods is a� ributed to a 
category of bioproductive territory (cropland, 
pasture, forests, fi shing and built-up territories) 
which is multiplied by the equivalence factor to 
calculate the ecological footprint in global hectares:

EFp =       C        ,
PF × EF

where
EFp – ecological footprint, hag,
C – consumption, t/g,
PF – productivity factor, t/ha,
EF – equivalence factor, hag/ha.
The methodology for ecological footprint 

calculation stipulates the parameters of the data 
used, re-calculation factors, boundaries of research 
and dissemination of results.

The methodology for ecological footprint 
calculation is based on the assessment of the area 
of bioproductive territory. Global hectares (hag) is 
the bioproductive territory (total area of the Earth 
is 11.2 billion hectares) with the world’s average 
productivity. Instead of the volume of the produced 
biomass, productivity in this case is the maximum 
potential of agricultural production. This makes a 

Figure 13.9. Ecological footprint in world’s countries 
People consume resources and ecosystem services from 
diff erent countries of the world, and their ecological 
footprint is the totality of these territories irrespective of 
their whereabouts. The map shows territories of countries 
by their ecological footprints in proportion to the total 
world ecological footprint. The largest ecological footprints 
are those of the USA, China and India. However, the largest 
ecological footprint per capita is in the USA, while in China 
and India it is three times smaller than the world average.
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negative impact on the environ ment. Sustainable 
consumption refers to demand, assessing the 
ways how goods and services that are necessary to 
satisfy basic needs and improve the quality of life 
(food, health, clothing, leisure, mobility) can be 
provided at a reduced pressure on ecosystems. To 
implement sustainable pa� erns of consumption and 
production, changes are necessary in the sphere of 
consumption and production and in redistribution 
of resources and investments.

13.6.3 CONSUMPTION EFFICIENCY  
DEMATERIALISATION

In their policies of sustain able consumption, most 
governments, also the EU with its Action Plan on 
Sustainable Consumption and Production, lean 
towards the approach of effi  cient consumption 
rather than lifestyle changes, as the la� er is 
commonly viewed as too subjective and value-
oriented fi eld of life for the state to regulate 
it. The policy in support of the decrease in 
consumption means questioning the system of 
the world economy, since the economy of growth 
is largely dependent on growing consumption. 
Besides, decrease in consumption mostly concerns 
developed countries, because in many developing 
countries people are still struggling to satisfy their 
basic needs. Therefore, consumption in developing 
countries should be increased.

Effi  cient consumption is connected with 
dematerialisation, which means less pressure 
on the environ ment at all cycles of the product 
turnover: more effi  cient use of raw materials and 
energy in the process of production, using less 
energy and materials at the use stage and less waste 
and pollution at the use stage. The main aim of 
dematerialisation is to reduce the consumption of 
resources and impact on the environ ment, and this 
aim can be a� ributed to the whole turnover cycle of 
goods, since it is related to the develop ment of new 
products, production and the distribution of goods.

Implementation of the concept of de materiali-
sation in an economy or a sector may result in the 
decoupling eff ect. This means that economic growth 

in the particular sector is faster than the growth 
of the consumption of resources and the ensuing 
pollution. As for the dematerialisation potential, 
it is determined by the availability of resources 
and technologies, the management systems of 
enterprises, the develop ment level of ecodesign 
and the overall conditions of entre pre neur ship in a 
given country.

The level of dematerialisation is measured by 
eco-effi  ciency which shows the amount of resources 
necessary to produce one unit of gross domestic 
product:

Consumption of natural resourcesEco-effi  ciency = 
Gross domestic product

Eco-effi  ciency is usually identifi ed for the principal 
sectors of national economy: energy sector, industry, 
transport, construction, fi sheries and agriculture.

In additon to eco-effi  ciency, another essential 
indicator is the productivity of using the natural 
resources. It is the amount of the gross domestic 
product that has been created using the whole input 
volume of natural resources: 

Gross domestic productProductivity 
 of resource use  = Consumption of 

natural resources

The general develop mental trends of the EU 
national economies show that, in absolute fi gures, 
the extraction of resources per capita is growing 
and the productivity of the use of resources is 
improving. The productivity of natural resource 
use grows if the national economy, having used one 
unit of particular natural resources, has created a 
bigger added value.

Redistribution Investments

Consumption

Production

Figure 13.13. Production and consumption cycle
A sustainable production and consumption cycle can be 
illustrated with a chart consisting of 4 elements: consumption, 
investments, production and redistribution. Each stage 
creates environ mental pressure which must be reduced to 
make the system work.
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Figure 13.14. Productivity of the use of natural resources in 
the EU
The productivity of the use of natural resources in east 
European countries is gradually improving, and the 
proportion of renewable resources in the overall consumption 
of resources is much higher than in west European countries. 
However, the new Member States should increase the 
effi  ciency of resource use at least fi vefold to reach the fi gures 
of the old Member States of the EU.
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Sustainable development concerns our generation 
more than any else. Whatever we choose to study or 
do with our lives – now and in the future – we will 
most certainly fi nd ourselves preoccupied with a 
host of issues related to human well-being, resource 
use and survival on this planet. We live in a time of 
converging crises, an interconnected set of challenges 
that need to be approached in an integrated way. 
Climate change, strained ecosystems, security and 
global poverty are just some of the more prominent 
challenges. How we respond will shape the future. 
We still have time to turn these trends, control our 
future and create a planet that is 

a� ractive ▪ , where we are be� er off  than we are 
now; 
fair ▪ , where everyone has the resources to live a 
decent life;
sustainable ▪ , where we as a species live within 
our limits.

Basically, we need to make it possible for an 
estimated nine billion people by 2050 to lead good 
lives that do not depend on fossil fuels or depletion 
of renewable resources. The scenario of business as 
usual will drive our planetary systems to collapse. 

What is called for is a huge restructuring of our 
social, economic, technological and cultural systems: 
a transformation of our societies on a scale compared 
to the Agricultural and Industrial Revolution. A li� le 
polishing on the edges just will not do. Whatever we 
do, we need to understand how our actions relate to 
the scale of the transition of the coming decades.

It is during our lives – as students and 
professionals – that much of this profound 
transformation of our societies will have to take 
place. We will have to come up with the social and 
technical innovations that can make it possible. 
Companies and organisations around the world 
are realizing this. They want to hire people that 
understand sustainable development, and they will 
expect us to have the competence, knowledge and 
skills needed to work in a society that is rapidly 
retreating from overshoot.

Our window of opportunity is closing fast. 
During our time as students, we have to make sure 
we get the knowledge, skills and contacts we need 
to shape our future. We will have to fi ght for that 
because much of what we need is just not available 
through conventional academic channels.

14.2 EDUCATION FOR SUSTAINABLE DEVELOPMENT

The important role that education plays in 
preparing us to work towards sustainable develop-
ment is acknowledged in the growing commitment 
by universities, schools and governments to Edu-
cation for Sustainable Development (ESD). As 
students, we need to demand from our teachers 
and universities to live up to these commitments. 
Systemic thinking, interdisciplinarity, ethics, 
critical analysis and the ability to apply theoretical 
knowledge to practical problems are all central to 
ESD. Learning for sustainable development also 
means that we need to change from being passive 
recipients into active co-producers of knowledge by 
taking a more active role in our education.

When we think about our education, we 
inevitably have to ask ourselves what we really 
want to achieve by studying, and what kind of 
world our universities are shaping and maintaining 
through research and education. Right now we 
have inherited a set of problems that our current 
educational system has created.

‘We have arrived at a point in our human 
evolution,’ notes the Chilean economist Manfred 
Max-Neef (2009), ‘where we know a lot, but we 
understand very li� le.’ Present university structures – 
divided into disciplines and departments – have 
been very eff ective for accumulating detailed 

knowledge on physical processes and for driving 
the development of new technologies. They have 
brought a man on the moon, created computers 
and helped us understand the climate system. It 
is, however, inadequate for dealing with many of 
the pressing issues of our time. Rigid disciplinary 
boundaries hide the bigger picture. Important 
questions are disregarded by disciplinary sciences. 

The Icelandic author Andri Snaer Magnason 
(2008) notes:

People make a thick layer of facts but cannot apply the facts 
to the real world. [..] They forget that science is about huge, 
burning questions crying out to be answered, not answers that 
need to be learned. Science, philosophy and the arts were once 
branches of the same tree, not starkly demarcated opposites.

We can do a great deal to infl uence our education 
and to connect it with the challenges of our time. 
Through active participation in seminars and 
lectures, we can raise important questions. Through 
our choice of subjects for essays, we can dig 
deeper into a specifi c issue. Through cooperation 
with organisations or industries during work on 
our Master’s thesis, we get a chance to use our 
knowledge and understanding of sustainable 
development in solving concrete problems.

14.1 SUSTAINABLE DEVELOPMENT IS A GENERATIONAL ISSUE
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will protest in other ways.’. The politicians could 
not pass the place without paying a� ention. Believe 
it or not, such actions do put certain pressure on the 
decision-makers.

It is not always easy to start thinking together. 
The life in the modern industrialised society makes 
people more and more individualistic. We get the 
illusory feeling that the time when we had to work 
in a family or other group in order to survive is far 
away in the past, in our history. We forget how to 
work in a team and how to strive for success in 
common issues.

Conferences, workshops, fi eld trips and other 
networking activities are ways we can collaborate 
and improve our team-work skills. The student 
activities of the Baltic University Programme are 
just one example. All the activities are based on the 
principle of team-work, whether navigating a tall 
ship in the Baltic Sea or ge� ing together to take on 
the defi ning issues of education and sustainable 
development. Students come from all over the Baltic 
Sea Region – with diverse educational and cultural 
backgrounds. Throughout the years, Baltic University 
students have created amazing projects together and 
made lots of close friends in the process. It is a strong 
foundation for a growing network of interested 
students and soon-to-be professionals in the region.

One example is the annual students’ conference 
in Rogów, Poland, which gathers students from 
all countries in the region. In April 2009, students 
used their time together to write two declarations, 
where they expressed what they demand from their 
education and the global climate policy process in 
order to reach sustainable development. Each and 
every member of the conference participated in 
this work. There were heated discussions when the 
main statements of the declarations were dra ed 
in workshops and later adopted in consensus at 
the end of the conference. The dra ing commi� ee 
consisting of students from four diff erent countries 
coordinated the process. The declarations were 
presented later that year to 60 university rectors 
at the Baltic University Rectors’ Conference and 
at a side event during the United Nations Climate 
Change Conference in Copenhagen.

The Baltic University Programme has a tradition 
to send their students on sailing voyages. Life 
onboard is not always easy when one has to make 
at least two navigational watches and one watch in 
the kitchen each day. Even during storms, everyone 
is expected to perform their duties. It makes people 
close and teaches them to work as a team, like a 
real crew. O en the students try to contribute to 
the communities they visit by raising awareness 
on issues of sustainable development in the region. 
Visitors, a� racted by the beauty of the sailing ship, 
learn about the Baltic Sea Region and its challenges 
from the students.

Since its establishment right a er the fall of the 
Berlin Wall in 1991, the Baltic University Programme 

has grown to become the largest university 
network in the world, encompassing more than 200 
universities in 14 countries in the Baltic Sea Region. 
The Programme off ers a series of bachelor’s and 
master’s courses on issues related to sustainable 
development at member universities. The aim is to 
support the contribution of universities to promoting 
a peaceful, sustainable and democratic development. 
Moreover, the Baltic University Programme provides 
cooperation in research and applied projects.

Joint activities alone do not guarantee that the 
group will manage to cooperate: it is important 
that a group has a common goal. Shared values and 
goals help people work together as a team and can 
support a group in diffi  cult times. There are diff erent 
types of leadership. Group members may choose 
to elect leaders for a fi xed time, or leaders change 
naturally according to the tasks ahead. Defi ning 
shared goals and objectives helps a team fi nd the 
best strategies to fulfi l its aims. One has to try to 
look at things from other people’s perspective in 
order to understand each other, avoid unnecessary 
confl icts and work effi  ciently together.

Your initiative and belief can change the world – 
just remember that it all depends on you.

14.3.2 WORK WITH SOCIETY FOR 
SUSTAINABLE DEVELOPMENT

In Latvia, there are several good examples of how 
student initiatives towards sustainable development 
have been introduced into diff erent spheres. In this 
part we will focus on two organisations involving 
students who promote sustainability in Latvia: Ideju 
Māja (Latvian – ‘The House of Ideas’) and S-putns 
(Latvian – ‘S-bird’).

The non-governmental organisation The House 
of Ideas was originally established in Riga by a 
small group of students of various backgrounds. 
They promoted cooperation among students from 
diff erent disciplines, the faculty, civil society, the 
government and the business. The benefi t of this 
activity was more the experience of the process 

Figure 14.1. Collaboration and networking – students 
participate in a voyage on a sailing ship in the Baltic Sea
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University hoping to fi nd courses that would give 
them an interdisciplinary understanding of global 
environmental and development problems. They 
did not fi nd what they were looking for: Uppsala 
University did not off er such courses at the time. 
Subjects that did not belong to a specifi c discipline 
were nowhere to be found: the pressing issues of 
our time were not discussed anywhere.

Niclas and Magnus contacted the University 
administration and talked to key people at 
diff erent departments. They proposed a new, 
interdisciplinary course about the global 
environment and development issues. The President 
of the University agreed and tasked them with 
preparing the study course. The course, Humanity 
and Nature, was an immediate success, with around 
150 students taking the course in their fi rst year. The 
successful model was based on students defi ning 
what they wanted to learn, experienced academics 
from Uppsala’s two universities supporting them 
in the process, and inviting guest lecturers from all 
over Sweden to teach subjects they were passionate 
about. Evening lectures allowed students from 
all disciplines to participate, and the form of the 
course was adapted to the needs of the students. 
Discussion and exchange of ideas between students 
and teachers was a central part of every lecture.

A few years later, students in Uppsala founded 
their own centre which eventually became CEMUS. 
Over a 15-year period, CEMUS has grown to the 
sise of a full-fl edged university department, off ering 
around 15 diff erent courses. The CEMUS model for 
education includes four important components:

student course coordinators. ▪  Two to three 
students are hired by CEMUS to plan, 
administer and lead a university course as a 
project. They o en work with a course they 
have taken before, but sometimes they prepare 
a completely new course that CEMUS has 
decided to implement. The course coordinators 
plan the general structure of the course, fi nd 
literature and invite guest lecturers. They lead 
seminars and work as administrators;
course workgroup ▪ . For each course, the 
course coordinators form a course workgroup 
consisting of researchers, teachers and 
practitioners of diff erent fi elds. Throughout 

the course, the workgroup comes up with 
suggestions for literature and lecturers and 
gives feedback on the structure, literature and 
schedule proposed by the course coordinators. 
The course workgroup is responsible for the 
examination of the course;
guest lecturers ▪ . The course coordinators invite 
both guest lecturers from diff erent academic 
fi elds as well as practitioners to teach the course. 
The aim is to get the best possible teacher in the 
fi eld to teach a particular subject;
organisation ▪  at CEMUS. CEMUS extensively 
supports the student course coordinators in their 
work, involving senior course coordinators, 
Director for Studies and Programme Director 
who have research and teaching experience.

There are several reasons why the CEMUS model 
has proved to be a very effi  cient way to implement 
Education for Sustainable Development. One 
reason relates to the policy and ethics of learning: 
who decides what we learn? As students, we need 
to become seriously involved in the content and 
organisation of our education because we are the 
main stakeholders in the world our education takes 
part in creating. The challenges we face today are 
generational issues that will infl uence us more than 
the professors and university administrators who 
usually defi ne what we should be learning. 

The responsibility of students to prepare courses 
as projects has also proved to be a very eff ective 
model for running university education. The model 
gives us the fl exibility cu� ing edge studies need. 
It allows us to invite an array of people and create 
courses with a clear structure and such content 
and form that is not possible in the regular way of 
university work.

CEMUS approach to education is unique in 
Sweden and most parts of the world. However, the 
model for student-run interdisciplinary education 
has been tested over many years and is proven to 
work very well. CEMUS now employs around 
20 course coordinators, and around 500 students 
participate in one or more of 15 CEMUS courses 
each year (mostly part-time). CEMUS also serves 
as an arena for collaboration between universities 
and society, and hosts an interdisciplinary research 
forum where PhD students of diff erent disciplines 
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Figure 14.3. Formation of 
student-run education and 
its operational model 
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meet and run courses. Since 1992, when the course 
Humanity and Nature was run for the fi rst time, 
CEMUS has built an extensive network of academics 
of all fi elds as well as of professionals working 
towards sustainable development in practice 
who take part in CEMUS courses as lecturers and 
members of workgroups.

The example of CEMUS shows that it is absolutely 
possible that students prepare courses on topics 
they fi nd important. All we have to do is to fi nd and 
cooperate with like-minded students, lecturers and 
university administrators to get their support. We 
have to begin with li� le, with a course or just part of 
a course, and then the only limit is imagination.

14.3.4 HOW DREAMS COME TRUE,
OR HOW TO START 
A STUDENT ORGANISATION 
AT A UNIVERSITY

Being a student is not only about studying; it is 
the time when we dream, risk and which we refer 
to as the best years of our life, and our achievements 
will certainly be what we remember and are proud 
of. Below is the story of how fi ve students one 
day said ’yes’ to their ideas and started a student 
organisation.

The eco-club ‘Green Wave’ at the National 
University of Kyiv-Mohyla Academy in Kyiv, 
Ukraine, was founded by fi ve environmental 
science students with the support of two faculty 
members in 2006. It has grown to 30 members 
in three years. The founders started a couple of 
projects simultaneously, inviting friends and fellow 
students to join.

The fi rst project accomplished was the plan of 
waste separation on the university campus. The 
idea received strong support from environmental 
science students, but it took some time and eff ort 
to make other students and the staff  accept the new 

arrangements. The project team organised a broad 
information campaign with a number of posters 
explaining the necessity of recycling and the way it 
should be done, and had personal talks with staff  
members. 

A number of constraints arose during the project. 
Finding money to buy containers was one of the 
hardest tasks. Starting on their own, students soon 
found a company that fi nanced the purchase of 
recycling containers. Diffi  culties appeared in the 
communication with the university administration – 
at the time, sustainable development was not a 
priority and the university did not want to allocate 
either human or economic resources to move the 
project from a student initiative to the university 
level. Even though the university bureaucracy won 
the fi rst time (the project still awaits the decision), 
students involved in it gained their fi rst real-life 
work experience and raised a discussion among the 
decision-makers of the future: today’s students.

As the eco-club matured, it defi ned the goals and 
formulated the following statues:

to create opportunities for the students of the  ▪
National University of Kyiv-Mohyla Academy 
to gain professional experience;
to assist environment-minded students in their  ▪
personal growth as well as to unite the student 
community around sustainability principles;
to improve the University’s image as the fi rst  ▪
‘green’ educational institution in Ukraine.

A er the fi rst projects, the organisational 
structure has naturally emerged. Its strength lies in 
its simplicity (Figure 14.6).

Figure 14.4. Timeline of the development of the Centre 
for Environment and Development Studies at Uppsala 
University in Sweden

Figure 14.5. Study process at CEMUS (Uppsala University, 
Sweden)

Leader of the club

Financial
advisor Advisor PR manager Advisor Secretary

Project 1 Project 2 Project 3 Project 4 Project 5

Figure 14.6. Organisational structure of the eco-club



290

While the organisation is small, members have to 
play two to three roles: an advisor can be a project 
leader or a member of the project team. At the 
early stages of development, a PR manager is an 
unnecessary complication, but with time, the need 
for coordination of information fl ows arises. Gradual 
change of members challenges the organisational 
stability in the long run. Students have to be open to 
new ideas and a� ract new members by enthusiasm 
and readiness to support. Otherwise there is a high 
risk from the organisation will disappear from the 
university. 

With time, the eco-club has become a forum and a 
meeting place for those with a vision and those who 
are not sure what they would like to do. The mo� o 
of the club is: ‘Green light to the green ideas’. Add 
genuine creativity and passion for innovation and 
once you have arrived, you will defi nitely stay. 

In 2008, the eco-club launched the project 
ReArt, focusing on students of non-environmental 
backgrounds. Seven master-classes showed how 
things we tend to call garbage could be reused. 
Students designed their own eco-bags, created 
accessories from keyboard le� ers, bu� ons and 
strings, learned how to make postcards from 
recycled paper and give second life to old furniture.

Another a� ractive and easy way to start a project 
is Green Cinema: once a week the eco-club holds 
a movie screening on a topic related to man and 
nature. It took three years to collect more than 
300 movies, and now one can fi nd movie for any 
taste at the club. 

Universities diff er and, as you can see, so do 
the approaches to start a student organisation. 
The special traits of the eco-club have formed on 

the basis of the personalities of its members. In 
other words, the general image of an organisation 
depends on the people it consists of and the values 
they share. The eco-club’s trademark is a family 
atmosphere based on improving the skills of its 
members, learning from each other, enriched by 
creativity in whatever they do. Since the club is a 
volunteer organisation, its overall performance is 
everyone’s responsibility, and it is most important to 
understand one’s colleagues, their mood and needs. 
There is no graduation from the eco-club. Even if 
people are no longer students, they successfully 
collaborate with the club, working in companies. 
The most important feature of the years at the eco-
club is the long-term relationship and support. This 
is what family style is about.

14.4 LET’S GO!

Figure 14.7. Courage, creativity and the things important to 
each of us make up the contents of our life (picture by the 
Ukranian artist Oleg Lubimov)

It is time to move on now. We do not have much 
time le , and we can no longer allow laggards to 
get in our way. It is time to leave them behind and 
agree with people on ideas that will actually move 
the humanity forward – towards a future that is 
a� ractive, fair and sustainable, a future shaped by 
us, not by the people that have a vested interest in 
maintaining the status quo.

The journey will be diffi  cult but fun. What we 
do counts. The question is how we will use the 
very short time we have on this planet. The fact is 
that most people spend much of their time doing 
either meaningless or downright destructive things. 
Therefore, we have to refl ect carefully on what we 
are doing and which future we are creating. To be at 
the forefront means facing constant scrutiny, being 
wrong at times, to learn from our mistakes but 
always to remember our goals. Andri Magnason 
(2008) notes:

Many of the best ideas provoke scandal, derision, are said 
to be ‘unthinkable’, ridiculous: they are laughed out of 
court, banned or suppressed, and it takes them decades 
to become an accepted part of the scenery. They threaten 
the status-quo and attack the roots and the world views of 
obsolete and moribund ideologies. It is not as if everyone 
just said ‘What a clever idea!’ when women fi rst started 
demanding equal rights.

What is unthinkable now will be mainstream in 
fi  een years time. The mainstream will be shaped 
by us, and by what we choose to do during our 
few years as students. We are extremely privileged 
to be students at European universities. Not many 
people have the opportunity to discuss and learn 
about global issues and the survival of humanity. 
Most people on this planet have more pressing 
ma� ers – like their own survival – to think about. 
With privilege comes responsibility. It means 
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