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How to Study 

Sustainable Development 
You are welcome to the Baltic University basic course on Sustainable Development. The course 
consists of 12 thematic packages, each one subdivided in several parts. Each part has an 
introductory text followed by links to material for further studies. This material includes book chapters, 
films, power points etc. The material is divided under three headings: basic, medium and advanced. 
Your teacher decides what of this wealth of information is included in your particular course. We 
expect, however, each course to include all introductory texts and all, or almost all, basic material. 

You may start to read the material wherever you want. There is no specific beginning and end. For 
practical reasons the different parts still have numbers. The packages are thus 1 to 12, but you do not 
need to start with 1 and end with 12. There are numerous internal references to other parts. Following 
these references is one way to study the material. Those who prefer reading a printed text have to 
make a printout themselves. There is no physical book containing the material in the course. 

The course is very interdisciplinary and discusses areas from humanities and social sciences to 
natural sciences and technology. Thus no single student will have a background in all fields covered. 
You may start with a topic in which you have some background and continue to other themes. But 
remember that sustainable development concerns a system and one needs to have some familiarity 
with each part of the large system consisting of Society and its inhabitants as well as Nature with all 
its resource and inhabitants. 

Good luck and enjoy! 
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1a. 

Stories of societies which succeeded 

or collapsed 
  

 

 

Sustainable development deals with the long-term prosperity or collapse of societies. Why is 
this a concern for us? The societies and countries we live in have a long history, thousands of years. 
Should we expect a collapse in the near future? Nevertheless it is a threat that many are concerned 
with when it comes to the global society, all countries in the world. Collapse then does not mean 
eradication but rather that there will be fundamental changes in the way things work. The reasons are 
that basic resources for us are coming to an end. Thus fossil fuels, coal, oil and gas, become more 
difficult to find and prices are mounting. The so called “peak-oil”, the time of maximum production, has 
already passed for conventional oil and the peak approaches rapidly for other kind of fossil resources. 
At the same time the climate change caused mostly by the human combustion of fossil carbon and its 
consequences - disasters, such as storms, floods and draughts and a melting arctic ice - aggravate. 
We also see declining or collapsing fish stocks, biodiversity decline and deforestation, and an 
increasing population on the planet. Will there be enough food for everyone? A basic requirement for 
today’s agriculture - production of phosphorous - is also rapidly emptied. 

 

The concern for sustainable development is thus caused by questioning the continued successful 
development. Will we succeed or collapse? It is not difficult to find examples of societies which 
collapsed. The best known may be Easter Island. Easter Island is a small island in the vast expense 



of the Pacific outside the coast of Chile. It is known for its enormously large statues of human heads 
made of stone. When western seafarers “discovered” the island (on Easter day) in the 18th century 
there was only a small group of people living in terrible conditions in a barren landscape. The stone 
heads witnessed about a once flowering society, which now had collapsed. An important reason of 
the collapse of the society was apparently the loss of the forest. The absence of trees made it 
impossible to build boats or canoes to fish, or to build decent houses. 

The American geographer and physiologist Jared Diamond in his book 
“Collapse – how societies choose to fail or succeed” analyses a dozen 
societies, including the Easter Island, which failed, most of them ancient but 
some contemporary. He does not blame individuals, for example the person 
who cut down the last tree on Easter Island, but looks for developments in the 
societies. It is clear that they have a few things in common. On top of the list 
of causes of collapse are environmental impacts, in particular deforestation 
and destruction of soil. 

In today’s discussion on sustainable development deforestation is still a 
concern. Deforestation is driving climate change and is a main cause of 
biodiversity loss. It is included in the global negotiations on climate change 
under the title REDD, Reducing Emissions from Deforestation and forest 

Degradation. It is today mostly a question for the southern hemisphere, the tropical forests, but also in 
our societies we had a deforestation crisis, but in the 18th century. The forests were becoming clear-
cut due to the large consumption of wood. It is interesting to note how the “crisis” was managed and 
avoided then; it is relevant for how we do today. The dealing with the European forest crisis led to the 
introduction of the term “Sustainability” for the very first time. 

Our development has lead to societies in which most people have better, 
longer and healthier lives than earlier generations, but it had a price. Today’s 
concern for sustainable development is not in the first place concerned with a 
specific country. Again it is as a global society we over-use the resources of our 
planet. We cut down forest, we over-fish the oceans, we use more energy than 
the Earth can provide in the longer term; and the end products from human 
activities pollute the environment too much. If this continues at some point it will 
lead to collapse, just as was the case in many societies, which already 
collapsed. Understanding and knowing sustainable development is needed to 
avoid this and instead create a prosperous future for this and coming 
generations. 

  

  

  



Material for session 1a 

 

Basic level 

1. Read the story of the pdf Easter Island (176 KB) by Sverker Sörlin 
2. Watch the film with Sverker Sörlin on Easter Island (YouTube video) 
3. Read the pdf European Forest Crisis (306 KB) and the origin of the sustainability concept 
4. See Jared Diamond introduce his book Collapse on collapsing societies (YouTube video) 

Medium level (widening) 

5. View a presentation by Lars Rydén on: folder Climate existence seminar on resources 
 

6. Read chapter 25, pages 767-771 in Environmental Science: pdf The Prospect of Sustainable 
Development (4.83 MB) 

7. Study the Mayan deforestation and the consequent collapse of the Mayan society. Study also Mayan 
and modern farming in central America. 

 

Advanced level (deepening) 

Study in some detail an example of change from collapse to prosperity: 

8. Paolo Lugari, founder of Las Gaviotas (YouTube video) 

  

Additional material 

The movie Home or Дом (in Russian) was made in 2009 to inspire all of us to be careful about our 
home planet Earth now in danger and avert the depletion of natural resources. It is a remarkable film., 
1 hr and 33 min. 
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1b. 

The UN process - from Stockholm to 

Johannesburg 
The global society has been concerned about the development and how it relates to the state of the 
environment since the Stockholm United Nations Conference The Human Environment in June 1972. 
At the Stockholm conference environmental concerns were for the first time established on the 
world agenda. It had been present in several national policies before that but at the Stockholm 
meeting it was clear that environment was an international concern for the simple reason that 
pollution and resource depletion does not respect national borders. Pollutants travel with water or air 
long distances. Not the least the Baltic Sea Region countries had experienced that from the acid rain, 
mostly coming from continental Europe and the British Islands. 

 

World Environment Day 

The Stockholm conference led to a major strengthening of the environmental agenda in many 

countries, with the establishment of ministries of environment, environmental protection 

agencies and the United Nations Environmental Protection Agency, UNEP. The 1970s also saw a 

remarkable strengthening of environmental science, environmental law, and the banning of the 

most destructive chemicals in many countries. Since the Stockholm conference June 5 is 

celebrated as the World Environment Day (see also Session 9a: Governance and Democracy). 

If the early 1970s had been a time favourable for international cooperation and a “fairly mild” Cold 
War, the global atmosphere in the early 1980s was one of distrust and confrontation. The introduction 
of medium distance nuclear missiles on both sides of the iron curtain and the development of a new 
arms race, now in the space, made a 10 year follow-up of the Stockholm conference impossible. 
Instead the United Nations established a so-called World Commission on Environment and 
Development, often called the Brundtland Commission after its chairperson, the Norwegian Prime 
Minister Gro Harlem Brundtland. This published its report Our Common Future in 1987. This is 
where the concept of Sustainable Development is introduced as a key concept on the global agenda. 

 
An event at the Rio conference 



  

The 1990s were again a period of many possibilities, after the 1989-91 dramatic events had led to the 
end of the Cold War and the dissolution of the Soviet Union. In 1992 the United Nations called the 
nations of the world to a new summit the, UN Conference on Environment and Development 
(UNCED). It took place in Rio de Janeiro in June 1992, and became the largest conference ever 
organised. 179 governments were represented and 120 heads of state took part. Five documents 
were issued from the conference, a most important one being the Agenda 21, a 40 chapter document 
for the 21st century on how to achieve sustainable development, every bit of it carefully negotiated 
and agreed on. Now sustainable development became mainstream policy in most countries in the 
world. 

After the Rio Conference a Commission for Sustainable Development (CSD) was established at 
the United Nations to lead the international work. A number of important developments followed, 
among them the Climate Convention, the establishment of the Global Environmental Facility to 
finance sustainability projects, and support of green business. 

The next big meeting was the World Conference in Johannesburg, South 
Africa in 2002, ten years after Rio. It was the first UN conference where the 
phrase ‘sustainable development’ was in the name of the meeting. It did not 
become quite the same main event as the Rio conference. The most important 
document was its Plan of Implementation. The discussion was now about 
concrete details on how to work. Science and business were given main roles, 
the sustainable production and consumption patterns important, and education 
for sustainable development, ESD, another important point on the agenda. Just 

months later the UN general assembly decided on the decade for education for sustainable 
development to be 2005-2014 (see also: Section 5a: Sustainable Production and Consumption and 
Section 12a: Education for Sustainable Development). 

In June 2012 the global society met in Rio again for the UN 
Rio+20 conference on sustainable development 
(UNCSD2012). This time the focus of the conference was green 
economy, reflecting that the economy is top priority in most 
countries today and environmental concerns need to be included 
in economic development. The final document from Ro+20 is 

called The Future We Want, A main component is the agreement to develop as set of Sustainable 
Development Goals (SDGs). These are intended to follow the Millennium Development Goals (MDGs) 
and be a main focus in the UN work from 2015 when the MDG process ends. 

  

Material for session 1b 

Basic level 

1. Read pdf The Road to Sustainability - The political history (307 KB)  by Katarina Eckerberg. In: A 
Sustainable Baltic Region. Session 1. 

2. Watch Severn Cullis-Suzuki  speaking at UN Earth Summit 1992 (YouTube Video) 
 

3. Watch Severn Cullis-Suzuki - A Call to Action for Canadians for Earth Summit 2012 (YouTube 
Video) 

4. Watch Maurice Strong's thoughts on Rio+20 in 2012 (YouTube Video) 
5. Read chapter 23, pages 693-697: pdf International Co-operation for the Environment (5.29 

MB)  in: Environmental Science. 

Medium level (widening) 

6. Read chapter 23, pages 697-702:   pdf International Co-operation for the Environment (5.29 
MB)  in: Environmental Science. 



7. Watch and listen to How NGO’s Can Get Involved in the Rio+20 Summit Process Jan-Gustav 
Strandenaes (YouTube Video) 

Advanced level (deepening) 

Study in some detail the documents from the political process: 

8. Our Common Future  – the report of the United Nations World Commission on Environment and 
Development also called the Brundtland Commission 

9. Agenda 21 and the other Rio documents 
10. The Johannesburg World Summit on Sustainable Development. 

  

Additional Material 

  

Sustainable Development Goals 

The Future We Want 
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1c. 

Understanding sustainable 

development 
  

 

  

The meaning of “sustainable development” should be kept simple: sustainability is a state which 
may continue in the long term, in fact forever. Sustainable development is a development, which 
brings us closer to sustainability. (Others consider sustainability and sustainable development to be 
the same thing.) 

Sustainability normally refers to a system including not only society and people but also nature or 
the environment. The system may be a city or a country but today most often it is the whole world with 
everything on it, including nature, people and our societies. For example if someone talks about 
sustainable economy, one may need to remind the person that the economy is part of a larger system 
and that it depends on all the component parts. One very often says that sustainable development 
has three dimensions ecological (also called environmental), economic and social. However these 
three parts of the system may be subdivided. Thus the environment consists of the life forms, the 
atmosphere, the soil etc, while the social dimension may be divided into human welfare and society 
with all its institutions. It is obvious that the huge system under study has very many components. 

The long term conditions required for sustainable development was used by the Brundtland 
Commission to create the most often used “definition” of sustainable development: “Sustainable 



development is development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs”. It contains within it two key concepts: 

• the concept of 'needs', in particular the essential needs of the world's poor, to which overriding priority 
should be given; and 
 
 

• the idea of limitations imposed by the state of technology and social organization on the environment's 
ability to meet present and future needs." 

One may see the Brundltland report as a diplomatic compromise between the concern of the third 
world for development and the first world for environmental protection. 

Understanding sustainable development is quite often a personal matter; these personal views have 
to be respected - what is important for one person or another may differ very much. Never the less 
there are some basic conditions, which need to be fulfilled if a society should continue to prosper in 
the long term. These conditions may be divided into physical, biological and social. The physical 
conditions are summarised in the Natural Step conditions for sustainable development, often used in 
practical work in business and at the local, the city, level. Here the proper use of resources and non-
accumulation of pollutants are in focus. The biological conditions reminds us about that we all 
depend on the sun as a source of energy, and that diversity of life forms need to be conserved to 
maintain life in the longer term. The social conditions for sustainable development have been less 
well studied. So far we may say that they refer to proper governance of societies, human welfare and 
a limited human population. (see also Section 11b: Implementing Sustainable Development) 

An important condition for sustainability is not to rely on non-renewable resources (such as fossil 
fuels) or use renewable resources (such as fish) above their regeneration capacity. One may also 
underline that the human population need to stay within the carrying capacity of the environment. 
Sustainable development thus in practice often become the proper management of limited resources. 
(See also Section 3b: Limits to Growth) 

The conditions thus reminds us that the interaction between the human realm and nature need to 
work properly. It includes both the fact that nature provides us with resources – air to breath, water 
to drink and food to eat – but that it also takes care of all the waste emitted from the human society. 
The capacity of Nature to do this should not be overused to guarantee long-term survival, that is, 
sustainability. Sustainabilty also requires that a society works properly, and that nature in itself also 
needs to work properly. All of this is illustrated in the list of collapsed and successful societies (See 
Section 1a: Stories of Societies which Succeeded or Collapsed). 

  

Material for session 1c 

Basic level 

1. Read chapter 25, pages 772-778: pdf The Prospect of Sustainable Development (4.83 
MB)  in: Environmental Science. 

2. Sustainable Development and Political Change. An interview with Gro Harlem Brundtland. 
  

Medium level (widening) 

3. Read chapter 2, pages 64-65: pdf How the Environment Works – Turnover of Matter and 
Energy (6.86 MB)  in: Environmental Science. 

4. Read relevant parts of chapter 3 and especially page 78: pdf Ecology and Ecosystems (9.99 
MB)  in: Environmental Science. 
  



Advanced level (deepening) 

Compare the “definitions” of sustainable development used by different institutions. 

5. Brundtland Commission  
6. World Business Council for Sustainable Development  
7. The IUCN, published in their Caring for the Earth, 1990. Caring for the Earth: A Strategy for 

Sustainable Living  

A more elaborate discussion on the concept of sustainable development by Robert W. Kates, Thomas 
M. Parris, and Anthony A. Leiserowitz, is found in the April 2005 issue of Environment: Science and 
Policy for Sustainable Development, Volume 47, No 3, pages 8–21. 
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1d. 

What we believe in – Our values and sustainable 

development 
  

 
Professor Arne Næss founder of the deep ecology philosophy campaigning for the Norwegian Green party in 

2003. 

  

Sustainable development is not only a political and scientific concept. It is also a value. The 
Brundtland commission underlined that sustainability is an ethics for our future. In the 1987 report 
they write: “We have attempted to demonstrate how human survival and well-being may be 
dependent on our capacity to successfully transform the principles behind sustainable development 
into global ethics.” 

There are several parts in this ethics. The value dimension of sustainable development may be 
expressed in terms of justice. 

Firstly those who support, or work for, sustainable development with respect for the needs of 
coming generations. When we ask for justice between this and coming generations we ask for inter-
generational justice. The weak point with this request of justice is that the next generation is far away 
in time and space. This feeling of distance may be reduced by referring to the grandchildren, who 
already are here, or the fact that most people like the thought that what they have built up is 
preserved. 

Sustainability is about sharing resources of our planet, not only between us and coming 
generations, but also between us living here and now. It is called intra-generational justice, justice 



between us here and now. The principle that each human being has the same right to resources is 
included in the Rio Declaration. For example in the climate negotiations the long-term goal seems to 
be that the per capita emissions of carbon dioxide should then be the same everywhere. This is today 
very far from the reality, and the gap between the poor and the rich is increasing. The gross violation 
of this value is by many judged as the most serious of all threats to sustainable development. 

 

The Middle Spotted Woodpecker (Dendrocopos medius) in recent years extinct from Sweden. 

A third ethical principle of Sustainability is our obligations towards other life forms of the world, 

the animals, the plants and the Nature in general. This is called bio-centric ethics or justice. 

Other life forms may not have duties towards us but we have it towards them. The World 

Conservations Strategy, published by IUCN (International Union for the Conservation of Nature) 

in 1980 alarmed us about the rapid loss of biodiversity. The extinction of a number of life forms 

each year was seen as not only a problem for sustainable development but also an ethical 

problem. We as humans do not have the right to “extinguish” these other forms of life. To this 

ethical statement are added concerns for resources, for the beauty of our world and the value 

of the natural world for coming generations. (See also: Section 6c: Ecosystems and Biodiversity) 

We see the role of ethics increasing in many contexts. Ethics motivate people to care for the world 
around them and change their life styles. Ethics is used to clarify the role of values in policy decisions 
and choosing among alternatives of action. In sustainable development the role of values and ethics 
are often underlined. It needs to be transparent to help us to choose our future. 

  

Material for session 1d 

Basic level 

1. Read relevant parts of chapter 21, especially pages 635-645: pdf Behaviour and the Environment - 
Ethics, Education, and Lifestyle (4.41 MB)  in: Environmental Science. 

2. Watch an interview with Prof William Hatcher (YouTube movie). 
3. Watch an interview with Erwin Lazlo (YouTube movie). 

Medium level (widening) 

4. Read chapters 1, 2 and 3 by Mikael Stenmark in A Sustainable Baltic Region. Session 
9, pdf Foundations of Sustainable Development (1.59 MB) 
  

Advanced level (deepening) 

5. See the films and study the attached material on Global Responsibility 
6. Study the Earth Charter Initiative and read the Charter as a development of ethics for sustainable 

living. 
7. Explore the consept of Gaia and deep ecology. Watch Dr. Stephan Harding - Part 1 / 10 - Gaia Theory 

& Deep Ecology (YouTube movie). 
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2a. 

Energy supply and use 

  

 
Chicago by night. CC BY-NC-ND 2.0 Photo: Lionel Tinchant. 

  

 

 

World Energy Demand. Source: EIA International Energy Outlook 2017. 

Click to enlarge. 

Energy is fundamental in our lives. Development and 

energy consumption in a society is typically parallel up to a 

point when energy use is levelling off, but then the energy 

consumption is already large. In Europe it is close to 100 

times our personal metabolic energy from the food, that is, 

the base for keeping alive. This is about 2.4 kWh/day, 

corresponding to an effect of 100 W. Still energy use differs much between countries and individuals, and also depends on 

methods for measuring it. Sweden uses each year about 400 TWh for 10 million inhabitants, industries and all kinds of 

societal needs. 

When discussing energy, it is useful to be acquainted with a few fundamentals. Energy is constant in 
the sense that it is not produced or consumed; it is only transformed from one kind to another, more 
or less useful for a purpose. Thus a power station transforms energy stored in e.g. fossil carbon, or 
biomass, or high-level water, into electricity in a generator run by a turbine. The energy produced 
during a set time period is the effect of the power station. The usefulness of the energy – its capacity 



to do work – is called exergy. Electricity has 100% exergy, while the exergy of hot water or gas 
depends on its temperature: higher temperature means higher exergy. 

 

World Energy Production 2015. Source: Wikipedia 

Energy can be stored as in fossil carbon or biomass, or 

flowing like in flowing water or in wind (flowing air) or the 

sun (flowing light). Stored energy functions as a fuel, while 

flowing energy is intermittent, it needs to be used directly. 

The transformation of intermittent energy into stored is a 

key difficulty for energy management. Hydropower has a 

unique capacity here as it can be stored as water in a dam 

on higher level. We will discuss energy in three forms: 

electricity (the best) heat (mostly hot water) and stored 

fuel. All of them can be quantified as Wh (Watt hours, 

other measures are also used) mostly expressed as kWh, 

MWh, GWh or TWh, using the prefixes, kilo, Mega, Giga or 

Tera for thousand, million, billion and trillions. 

Today 85% of the global energy supply consists 
of fossil carbon: coal, oil and gas. This is not 
surprising considering that coal and oil has the 
highest concentration of energy we can imagine. 
Black coal has been used even from medieval 
times. The access to large amounts of oil from 
the 1860s and on led to rapid industrialization, 
urbanisation and economic growth (Session 
10a). The amounts of oil produced worldwide 
have increased ever since, especially with the 
discoveries of large oil fields in the Middle East. 
Oil is so good that the world has turned into oil 
addicts. It is thus a shock for countries that have 
relied on these sources of energy since even 
hundred of years to learn that they cannot 
continue burning fossil carbon as it leads to 
emissions of carbon dioxide, which cause 
climate change. 

Coal, oil and gas are non-renewable resources and their use is unsustainable (See further Session 
3a). This means that at some point in time its production will peak and then decline. This is 
called peak oil. It is much studied but difficult to predict as much data are hidden. For specific 
countries and fields it is, however, well known. Thus US peak oil occurred in 1970 and the Norwegian 
peak oil was 1996-1999. Global peak oil occurs about now. Discovered oil fields have been declining 
since the 1960s. Of course the price of coal, oil and gas will increase when less is produced after the 
peak. Conventional oil will then be substituted for by unconventional, e.g. extracted from tar sand, or 
pumped from deep water, which will be more expensive, both in terms of energy to produce it and 
costs for producing it. Conventional oil peaked already about 2005. 



 

Brown coal power plant ner Otzenrath Nordrhein-Westfalen Germany, CC Photo: fxp. 

 

 

EU-28 final energy consumption 2015. Source: Eurostat 2017. Click to 

enlarge 

In most countries electricity are provided from power 

plants, most often using coal, lignite or natural gas as fuel. 

The fuel is incinerated to heat water, which is sent to a 

turbine which runs a generator producing electricity. This is 

not sustainable as it depends on fossil fuels. Power plants 

may be improved in two ways. By using the hot water from 

the turbines for district heating the plant (now CHP, 

Combined Heat and Power) increases the efficiency from 

about 39% to about 90%. Exchanging the fossil fuel for 

peat is an improvement, as is household waste, but best is 

to use biomass such as wood from energy forests or wood 

waste (roots, branches etc) to turn the power plant into a 

producer of renewable energy. 

Nuclear power (NP) is not renewable for the 
simple reason that uranium is a fossil resource. 

Even if nuclear power plants can be safer and more efficient (3rd generation technology) than earlier, 
we are left with the problem of the nuclear waste, which remains toxic and radioactive for many 
thousands of years. It also appears that NP is too expensive for commercial investments and can only 
be built with governmental support. Very few NP plants are built today although many are being 
planned. However they do not emit carbon dioxide, which contributes to global warming, why many 
concerned scientists promote NP. 

To become a sustainable society we need to change our energy regime completely and rely on 
renewable resources. Renewable energy resources all ultimately come from the sun. The sun 
makes the water move, the wind blow and the trees and plants grow. In one-way or the other a 
sustainable society needs to find out how to use the sun well and cleverly. And there is enough for all 
of us. Humankind uses about 0.1 per mille of the energy content of the sun coming to us every day 
and minute. Just as the ecosystems found in Nature depend on the sun for its survival, human society 
needs to do the same thing. To replace the large scale dependency on fossil fuels to renewable 
energy schemes is perhaps the most difficult part of a transition to sustainable societies. 



  

Akkats hydroelectric power plant in Swedish Lapland. Photo: Hans Blomberg 

  

Renewable electricity is produced from hydropower plants, from wind power stations, and directly 
from solar cells, either photovoltaic, which directly transfers sun light into an electric current, or from 
CSP, Concentrated Solar Power, in which the heat of the sun is focused to produce hot liquid 
producing electricity in a turbine. In the BSR hydropower is providing almost all of Norway’s electricity 
and 50 % of Sweden’s electricity, and a fair share in some of the other countries. Wind power is very 
important in Denmark (about 40% of electricity) and Germany. Solar cells are not big anywhere but 
increasing fast, by some 40% yearly. Other technologies include small hydropower plants, wave 
power at the coasts, electricity from running water, and electricity from power stations using 
renewable fuels such as biomass. 

Renewable heat is important in many parts of the Baltic Sea region to heat our houses. Heating 
houses are mostly done using combustion. It may be in Eastern Europe most typically natural gas, but 
in the Nordic countries the earlier oil has been almost completely changed into biomass as wood: 
wood chips, or wood pellets, all renewable biomass. In district heating the houses in urban areas are 
connected to one common power plant. This is very much more efficient than a series of individual 
boilers, not the least because flue gases may be purified much more efficiently. Household waste 
incineration, the waste to energy step in waste management, takes care of waste and avoids landfill. 
This is seldom fossil fuel free as there is much plastic in household waste. It also requires good flue 
gas cleaning. Solar panels on the roof or larger size (municipal) may be used for solar heat. This is 
standard in Southern Europe. In the Baltic Sea region solar panels may heat houses and at best 
provide all hot water during March to October. Heat pumps use electricity to extract heat from ground 
or outdoor air. This is up to 4-5 times more efficient than direct electric heating and is renewable if the 
electricity is. Heat pumps are important in Sweden. 

Renewable fuel is mostly biomass either as solid (wood), liquid or gas. This is most critical for road 
traffic, which today is almost entirely oil dependent. Bio-ethanol from fermentation of sugar, e.g. sugar 
beet (1st generation bio-ethanol), or cellulose after hydrolysis (2nd generation bio-ethanol) is 
renewable if produced in such a way. Today all petrol in the EU contains 5% ethanol; it may be 



increased to 10% without technical problems. Some cars and buses use E85 with 85% ethanol. 
Biodiesel is produced from oil crops, such as rapeseed, after extraction and methylation. It can easily 
replace standard diesel e.g. in buses and trucks. Production of biogas from anaerobic fermentation of 
organic waste (households, farms, wetlands etc) is increasing rapidly. In the Nordic countries it is 
mostly used for city buses. Biogas buses are more silent, less polluting and more sustainable. 
However transport is best done using electricity as it is about 4-5 times more efficient, less polluting, 
more silent and cheaper. The problem is the insufficient capacity of today’s batteries. 

  

Materials for session 2a 

Basic level 

1. Read pages 5-10: pdf Energy use – For what? (1.41 MB)  by Anders Mårtensson. In: Sustainable 
Baltic Region, Session 2. Energy – from fossil fuels to sustainable energy resources. 

2. Read pdf Energy production in the rural landscape (959 KB)  In: Rural Development and Land Use. 
3. EU Energy Statistics 2017 edition 
4. Read pages 25-32: pdf Environmental effects of energy use in the Baltic Region (1.41 MB) by 

Tihomir Morovic and Ilja Tuschy. In: Sustainable Baltic Region, Session 2. Energy – from fossil fuels to 
sustainable energy resources. 

5. Climate Change Science and Impacts Factsheet, Center for Sustainable Systems, University of 
Michigan. 

  

Medium level (widening) 

5. Read pages 11-16: pdf The global context (1.41 MB)  by Lars J. Nilsson. In: Sustainable Baltic 
Region, Session 2. Energy – from fossil fuels to sustainable energy resources. 

6. Nordic Energy Solutions – A collection of projects on renewable energy in the Nordic countries, mostly 
by energy companies 

7. The European Commission Site on Energy contains information on all EU countries, the European 
energy strategy and a wealth of basic data. 

 

Advanced level (deepening) 

8. Study in some detail one large commercial energy project: 
Solar electricity from Sahara Desertec 
Gas pipe line in the Baltic Sea Nordstream 
Lysekilsprojektet and wave power on the Swedish West coast 

9. Chapter 6: pdf Energy Conservation (294 KB)  In: Environmental Management Book 2: Cleaner 
Production, pp 97-104. 

  

  



2b. 

Energy use and Climate 

change 

  

The large scale combustion of fossil fuels, which 
have been going on since the beginning of 

industrialisation around 1750, has led to massive emissions of carbon dioxide into the atmosphere. 
In addition changes in land use, especially deforestation, have also contributed to large emissions of 
carbon dioxide. Estimations are that 1200 Giga tonnes of CO2 have entered the atmosphere in this 
way, almost all of it since 1900, and at a rate which is still increasing (about 32 Gt was emitted in 

2008). Emitted carbon dioxide is partly dissolved 
in the world’s oceans. This reduces the content 
in atmosphere but also makes the ocean water 
more acidic. This is a threat to the world’s coral 
reefs and much marine biodiversity. 

 

 

The Keeling Curve of atmospheric CO2 concentrations measured at the 

Mauna Loa Observatory. Click to enlarge. 

Atmospheric carbon dioxide concentration has been 

carefully monitored since 1958 at a research station in 

Hawaii. It was 392 ppm (parts per million) in 2011.The 

concentration has increased from pre-industrial levels of about 280 ppm. The contribution from fossil fuel combustion can 

be estimated from the C14 content of atmospheric CO2, since there is no C14 in the fossil carbon. Through measurements 

of ice cores from the Antarctica and other data, we have estimations of carbon dioxide concentrations in the atmosphere 

since about 800 000 years. At no time during this period it was as high as it is today. 

Carbon dioxide is a Greenhouse Gas (GHG) and contributes to the so-called enhanced greenhouse 
effect of the atmosphere. Carbon dioxide absorbs heat and radiates it back, and thus increases the 
temperature of the planet. A greenhouse effect has already increased the planet temperature some 
35 degrees due to already present GHGs (mostly water) that is why the effect caused by CO2 is 
called “enhanced”. 

Other greenhouse gases which contribute to the enhanced greenhouse effect, include methane with 
21 times higher radiative forcing than CO2, nitrous oxide N2O, and CFCs also called freons. Even if 
these three GHGs, also emitted from society, have a much larger effect, they are emitted in smaller 
volumes and have a shorter half-life in the atmosphere (they are broken down to CO2 and other 
components). Thus CO2 with a very long half-life is the most serious one. If all GHGs are included 
according to their contributions recalculated as CO2 equivalents, we have today about 420 ppm 
CO2e (e stands for equivalent). 

 

 

Variations in concentration of carbon dioxide (CO2) in the atmosphere during the last 300 thousand years. Robert A. Rohde / Global Warming Art Project. Click 

to enlarge. 

The Climate of our Earth is of extreme importance to all life. It is studied by Climate sciences. The global temperature is 

the result of a balance between several factors. Basic is solar irradiation to the planet and heat radiation from the planet, 

but these simple factors are modified by several other parameters. Clouds increases temperature, snow and ice cover 

reflects sun (the albedo effect) and reduce temperature, while GHGs increases temperature. There is a variation of sun 



irradiation due to sun cycles and astronomic parameters (e.g. resulting in ice ages), a contribution from geothermal heat 

due to radioactive decay, and reduction of sun light by volcanic ash after eruptions etc. Temperature distribution is critical 

for precipitation patterns and the amount of water bound in glaciers decides ocean water sea levels. 

An increase of the temperature of Earth due to the massive emissions of carbon dioxide has been 
predicted since long. We also observe that the planet is getting warmer. Compared to average 
temperature during first half of 20th century we have globally about 0.8 degrees warmer climate 
today. The 13 warmest years recorded have occurred during the last 15 years. This extra heat is not 
distributed equally on the planet. In general the far north and south have a larger climate effect. The 
higher CO2 concentration in the atmosphere is expected to result in at least 2 degrees warming by 
mid century, and up to 4 degrees warming by the end of centuary. This will have dramatic 
consequences. (Compare the temperature difference between an ice age and the present, which is 
about 5 degrees.) 

 

 

Instrumental temperature record. Data by NASA. Click to enlarge. 

Global warming has a number of effects, many of them 

already observed and some expected in the 

future. Extreme weather events will be stronger and come 

more often. This includes heat waves, tornados, 

hurricanes, storm, floods and draughts. In general wet 

areas will be wetter and dry areas drier. The social, 

economic and environmental consequences of these are 

serious. Thus the particularly hot year of 2003 in Europe 

had an additional 30 000 casualties due to heat. 

Agriculture will change and harvests decrease in some 

areas (and increase in others). Hurricanes, storm, and 

floods in densely inhabited areas destroy infrastructure and property for immense values. 

Global warming can also be noted as reducing glaciers all over the planet, the melting of the Arctic 
winter ice, melting of the ice gap of Greenland and reduced glaciations of Antarctica. As all this ice 
become ocean water the sea level is expected to increase by some 1-2 meters above present at the 
end of the 21st century. The Arctic summer ice may be gone by 2035, and the Canadian Arctic Ocean 
coast, the Northwest Passage, start to be used for ship transport. 

 



The Upsala Glacier, Patagonia, Argentina. Original photograph taken in 1928, ©Archivo Museo Salesiano / De Agostini. Comparison image taken in 2004, © 

Greenpeace/Daniel Beltrá 02/06/2004. Courtesy Greenpeace Argentina. 

There will also be large consequences for ecosystems which all are very climate dependent. Thus 
warmth-craving southern species (including insects being vectors for diseases) will move north while 
northern species (e.g. polar bears) become marginalised or disappear. Some of these effects are 
already painful. Crops have to be adapted to a different climate and in some areas irrigation will be 
problematic. 

Climate scientists build models of climate and climate change assuming different scenarios for 
future developments. Although observing the ongoing changes do not need any models we need 
models for understanding causes and predicting future changes. These models predict a very 
dramatic development if not emission of carbon dioxide and other GHGs ends. Especially they are 
concerned with so-called positive feed-backs, e.g. when ice cover reduces there will be less albedo 
(reflection) and this will increase temperature. Melting the Siberian permafrost releases large volumes 
of methane, which is a strong GHG. A number of such feedbacks have been identified. The models 
can to an extent predict changing temperatures and precipitation on the regional level. The Baltic Sea 
region is in a fairly good situation, although e.g. the environmental problems of the Baltic Sea are 
likely to get worse. 

The public debate on global warming has been intense for many years and those denying what have 
been described here have had a large exposure. These climate deniers either deny that there is a 
global warming at all, or that this warming is due to what we did in society (especially combustion of 
fossil fuels) and argue that there are other reasons, such as increased solar radiation. These opinions 
are typical for non-scientists, at least non-climatologists. Among the experts, e.g. in the research 
literature, there are only very few among thousands who question the established picture, even if in 
some cases there may be good reasons to do so. For examples data on historical temperatures and 
carbon dioxide concentrations are all indirect and can be interpreted differently, but the picture 
described above has support from a large majority. Among non-scientists it appears that especially 
those who are facing and not prepared to accept the very threatening consequences of the global 
warming take denial as a way out. 

Obviously the costs for the damages caused by extreme weather events are tremendous. From this 
point of view it would be better to invest in mitigation (reducing climate change) than paying for the 
consequences. The respected World Bank economists Sir Nicholas Stern after an extensive expert 
study reported to the British government on the costs of climate change and the costs of 
mitigation and estimated that 1% on the GDP should be used for mitigation measures, rather than 
waiting for higher costs for impacts later on. The world has not followed his advice. 

  

Materials for session 2b 

Basic level 

1. Read the introductory part of the Intergovernmental Panel for Climate Change, IPCC, 4th assessment 
report. 

2. European Environmental Agencies report on global temperature changes. 
3. The Climate Change Collection in Encyclopedia of the Earth. 
4. Wikipedia: List of CO2 emissions by country. 
5. How Do Carbon Dioxide Concentrations in the Atmosphere Affect Global Climate? Part I, Part 

II, Part III 
6. Watch 131 Years of Global Warming in 26 Seconds (Climate Central Video) 

  

Medium level (widening) 

7. Read on Climate modelling at the website of National Oceanic and Atmospheric Administration 
(NOAA). 

8. Read on the effects of Climate Change (IPCC, 4th AR). 



9. Look at how science is responding to the arguments of the so-called sceptics. 
10. Look at how sceptics are responding to the arguments of science. 

  

Advanced level (deepening) 

11. The Stern Report on the economic costs of climate change. 
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2c. 

Climate policies 

 

Svante Arrhenius 

The general understanding that the global climate will be influenced by 

emissions of carbon dioxides from combustion of fossil carbon is old, and a 

first estimation on the size of the effect (fairly accurate!) was published by 

Swedish chemist Svante Arrhenius in 1896. As use of oil, coal and gas 

increased, scientist got worried and in 1988 the Intergovernmental Panel 

on Climate Change (IPCC) was formed by the World Meteorological 

Association (WMO) and UN Environmental Programme (UNEP) to study 

and follow the development. IPCC is coordinating and reporting on the 

research of thousand of scientists. The assessment reports, the most 

recent is no 4 from 2007, summarizes the collective understanding of 

climate change and its consequences as well as projections into the future 

under different assumptions. In the summary for policy makers in AR4 we 

read that 1) warming of the climate system is unequivocal. 2) Most of the 

observed increase in globally averaged temperatures since the mid-20th 

century is very likely (>90%) due to the observed increase in anthropogenic 

(human) greenhouse gas concentrations. 

Based on these insights the 1992 UN conference in Rio de Janeiro (UNCED) negotiated and signed 
a United Nations Framework Convention on Climate Change (UNFCCC). The convention went 
into force in 1994 when 50 states had ratified. Today 194 states are parties to the convention, that is, 
all states on Earth take part. The objective of the Convention is to stabilize greenhouse gas 
concentrations "at a level that would prevent dangerous anthropogenic (human induced) interference 
with the climate system." The convention asks for mitigation (reduction) of climate change, but there is 
also adaptation to climate change mentioned. 

  



 
President Barack Obama briefs European leaders, including British Prime Minister Gordon Brown, French 

President Nicolas Sarkozy, EU President Swedish Prime Minister Fredrik Reinfeldt, German Chancellor Angela 

Merkel, European Union Commission President Jose Manuel Barroso, and Danish Prime Minister Lars L. 
Rasmussen, following a multilateral meeting at the United Nations Climate Change Conference in Copenhagen, 

Denmark, Dec. 18, 2009. Photo by Pete Souza 

  

 

 

Participation in the Kyoto Protocol, as of December 2011: Brown = 

Countries that have signed and ratified the treaty (Annex I & II 

countries in dark brown); Blue = No intention to ratify at this stage 

(United Nations Framework Convention on Climate Change, 2011). 

Dark blue = Canada, which withdrew from the Protocol in December 

2011; Grey = no position taken or position unknown. Source: 

Wikipedia 

The activities under the convention are negotiated at 

Conferences of the Parties (COPs), mostly organized 

yearly. At the 1997 COP3 in Kyoto, Japan, a Protocol, a 

detailed plan of the actions required by each party of the convention, was signed. The Kyoto Protocol contains binding 

targets for 37 industrialized states and the European Community (so called Annex 1 countries) to reduce GHG emissions by 

5% compared to the 1990 levels for the five-year period 2008-2012. Developing nations (Annex 2 countries) did not have 

obligations according to the Protocol. Rules for implementing the Kyoto Protocol were adopted at the COP7 in Marrakesh 

in 2001. The Protocol entered into force in 2005 after Russia had signed. Of the major emitters USA has not entered the 

Protocol (meaning that the total target decreased to 4.2% reductions), while Australia with a new government joined in 

2008 and Canada left in 2012. 

What we need is no less than a transition to a fossil fuel free world, but it is far away. It is well 
understood that the reductions of emission required by the Kyoto Protocol is very far from sufficient to 
mitigate (combat) climate change as it only covers some 15% of the global emissions, and obligations 
are limited. Business as usual, if nothing is done, will lead to very dangerous interference with the 
climate system. In 2011 emissions are still increasing. China and India is increasing their use of fossil 
fuels rapidly and the USA remains on a very high level. Efforts to establish a global agreement on the 
reduction of emission of GHGs have been on the agenda of the COPs since long. The 2009 COP15 
in Copenhagen was set up to reach an agreement, but failed. The so-called Copenhagen Accord only 
says that the goal of the convention is to keep temperature increase within 2 degrees, but no 
commitments. The 2011 COP17 in Durban again aimed for an agreement, but ended with the so-



called Durban Package, a roadmap for how to work for an agreement to be implemented in 2020. 
This time all states signed, but it does not contain any binding commitments on reductions of 
emissions. At the COP18 in Doha in 2012 the parties to the Kyoto Protocol agreed to a second period 
2013-2020 with a total reduction of 18% below the 1990 levels for the Annex 1 countries. Objections 
from Russia, Ukraine and Belarus may change this. The establishment of a Climate fund, to cover 
costs for developing countries to adapt to climate change, was agreed. 

  

Due to 

emissions trading, coal may become a less competitive fuel than other options. Coal power plant in Datteln 
(Germany) at the Dortmund-Ems-Kanal. Photo: Arnold Paul 

The European Union states divided the Kyoto obligations of reduction of emissions between 
themselves unequally, depending on economy and level of emissions. Based on the COP3 in Kyoto 
EU established a cap and trade system for CO2, called European Trading System, ETS. In this 
system a number of major European industries, presently about 11 000, have been 
given allowances (rights) to emit specified amounts of CO2. Those emitting more have to buy 
additional rights and those, which can reduce their emissions may finance the costs of the 
investments needed by selling emission rights. These are sold and bought in a stock market, just like 
shares. In 2010 the price for the right to emit 1 ton of CO2 was about 13 Euros, but it has since then 
declined. The ongoing second trading period started in 2008 and will end in December 2012. The 
third trading period, 2013-2020, will include more GHGs, especially methane and nitrous oxide, more 
sections especially air traffic, and reduced allowances of emission rights. The so-called Clean 
Development Mechanism, CDM, which allows Annex 1 parties to count emission reductions from 
investment in developing countries, will also continue. 

 



 

EU Energy targets 20-20-20 by 2020. Source: European Commission. Click 

to enlarge 

EU's climate and energy policy nicknamed 20-20-

20 became legally binding in 2009. It includes 20% 

reductions of CO2 emissions compared to 1990 levels, 20% 

renewable energy, and 20% less primary energy (the 

energy efficiency goal) compared to projected levels all by 

2020. Allowances of the 3rd period of ETS will be set to 

achieve the emission reductions. EU has offered the other 

parties of the Climate Convention to increase its levels to 

30% reduction of emissions “if others do the same”, an 

offer not accepted by anyone. It appears that both levels 

are insufficient to keep global warming within the 2-degree 

target even if everyone joined; EU only accounts for just 

above 10% of global emissions. 

Each country in EU as well as outside has its 
own climate and energy policy to prepare the 
country for a post peak oil world and mitigate 

climate change. For this it uses different policy tools. Especially relevant for climate mitigation are 
actions taken to increase the share of renewables, and the taxation on carbon dioxide emissions. In 
the first category belong state subsidies to support change of heating system, to encourage energy 
efficiency, e.g. insulation of buildings, or energy efficient cars. Germany’s feed-in tariffs offer to buy 
electricity from all private producers at a fix price, which stimulate investments. Sweden has high 
carbon dioxide taxation, about 10 eurocent per kg, which makes other fuels than oil and coal more 
attractive. 

Not only international policies but also market forces and security concerns contribute to the 
transition to a fossil fuel free world. As investments in renewable energy improve and become 
competitive the emissions will decrease for economic reasons. Secondly energy security concerns will 
push counties to reduce their dependency of imported fuels from abroad and politically less 
dependable countries. Today we see an increasing number of nations, local communities and 
households investing in local and renewable energy supplies to increase energy security and avoid 
unpleasant economic surprises. 

  

Materials for session 2c 

Basic level 

1. Climate and Society a ppt presentation by Lars Rydén 
2. The United Nations Framework Convention on Climate Change, UNFCCC. 
3. European Union climate policy and the ETS 
4. Understanding the COP17 UN Climate Talks - in 3 minutes 
5. 20% renewable energy by 2020 

  

Medium level (widening) 

6. Read  document The Unbalanced Carbon Cycle – a global problem by Christian Azar and Göran 
Berndes. In: Man and Materials flows - Towards sustainable materials management. 

7. Energy security a ppt presentation by Michael Höök. 
8. Read pages 6-17: Climate economics  - the state of the art, Stockholm Environment Institute. 
9. Carbon Cycle and Global Warming 



  

Advanced level (deepening) 

10. Study in some detail Germany’s climate policy (two documents): 
Document 1 
Document 2 

11. Study in some detail Sweden’s climate policy. 
12. Select another country to study its climate policy. 
13. Conversations with History: Lars-Erik Liljelund (55 minutes) 
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2d. 

Energy management strategies 

  

 

Transport of electrical energy 

 

Main users of energy in our societies are the transport sector, the building sector and food 
production. Several countries have in addition some energy intensive industries. Our first question is 
how much energy do we really need for these purposes? This is the issue of energy sufficiency. At 
present energy use is close to 100 times the metabolic energy (everyday food for one person), even if 
it varies quite much between countries, sectors and individuals. Even if energy is necessary it may be 
used more efficiently. Energy efficiency is as well a key task in energy management. 



 

New Williamsburg, Brooklyn house following German Passiv Haus construction standards, for energy efficiency 
and air tightness. 

The building sector has been very successful in reducing energy needs. The most efficient houses 
today are the passive houses. These use much less energy (15-25%) for heating and sometimes 
even have their own supplies of electricity and hot water. Passive houses have efficient insulation, 
heat exchanger for ventilation, and use heat from persons and machinery. Even if passive houses are 
not common low energy houses start to be so. These are slightly more expensive to build but much 
less expensive to use. Also retrofitting of present buildings is possible and profitable. As an example 
energy use in the building sector in Sweden could, according to the sector, be reduced by 20% with 
profitable investments. This figure is probably large also in other countries in the region. 

The food sector has several shortcomings which lead to energy wasting. Food waste is large (some 
20-30% of edible food) in many places. This can be reduced by simple means, such as better planned 
shopping, proper storage and taking care of leftovers. This refers both to producers, retailers and 
households/restaurants. Different food has very different carbon footprints. Meat production is by far 
most energy consuming while vegetables and potatoes are much less so. But the trend in our 
societies is that meat consumption is increasing; 80% of the crops on our farmland are used for 
animal feed. Denmark has five times more pigs than people. Less meat consumption is an important 
step to reduce energy needs. 



 
A German ICE high-speed trains leaves the Schellenberg-tunnel at the Nuremberg-Munich high-speed track. 

The transport sector is by far the most difficult to improve. It is also the only sector where energy 
consumption is increasing and fossil fuels dominate. The first concern is to reduce travelling. For 
example many meetings may be replaced by video conferencing. Secondly improving public transport 
is a main concern especially in cities, to reduce the role of the private car. Here we also see an 
important technical development. New bio fuels, such as biogas, biodiesel and bio ethanol are 
introduced. But in the longer term electricity should be introduced since the electric motor is at least 4 
times better than the combustion engine for mechanical work; train and tram is even better since rail 
requires less energy than tyres. Of course the value of such changes depends on how electricity is 
produced. Finally air traffic increases much; at present the environmental impacts of air traffic, 
including emissions, are not paid by the sector and there is a need for economic reforms. In the end 
lifestyle changes are needed. We simply have to travel differently and less. 

 

A low energy lightbulb. Photo: Phil Parker 

There are many ways to deal with energy management. A general rule is 

that demand management is better than supply management. Thus much work 

is done today to reduce energy use in the consumption phase. Low energy light 

bulbs, especially LED lighting, is 5 to 10 times more efficient than conventional 

bulbs. As lighting uses about 28% of electricity in an average household, a 

fivefold reduction is important. It is also important that machinery such as 

freezers, washing machines etc is energy efficient. Standby should be avoided, 

and simple rules, like not lighting garages and toilets when nobody is there, 

contribute much. In the EU new directives supporting these changes are introduced. 

On the supply side the main task is to move from fossil to renewable energy. As already has been 
described (See Session 2a)  this is ongoing in all countries. At present Sweden has the highest share 
of renewable energy in the EU, about 49%, followed by Finland and Latvia. The main reasons are 
good supply of hydropower and much increased use of biomass. 

In the industry sector there are many good examples on energy efficiency programs although much 
is left to be done. The pulp and paper industry, which is a high energy user, use the cellulosic fibres 
for producing paper while the lignin in the wood is turned into black liquor, a highly alkaline dark 
“soup” with a very high energy content. It is used for energy purposes in some factories, e.g. turned 
into biodiesel, but this could be much improved. The cement industry is using much energy and also 
emits carbon dioxide from the process itself (heating calcium carbonate). Building in wood, including 



multi-store houses and some other constructions, is now improving very much and some traditional 
uses of cement should be possible to replace. Such a change includes several energy efficiency 
steps from transport to the building site, the construction itself and maintenance of the building. 

 

Recycle paper 

Proper waste management saves much energy. Thus it 

costs about 6 times less energy to produce steel from scrap 

iron compared to virgin ore, a figure that is 30 times for 

copper and 50 times for aluminium. Recycling paper saves 

energy as cutting trees is reduced and the production itself 

saves energy. Household waste incineration (waste to 

energy step) may provide about 5% of energy in a country. 

In general both industries and households are 
reluctant to invest in energy improvements, 
even if the investments are profitable and money 

is saved in only few years. Policies for supporting such investments are thus important. These include 
taxation on energy as well as subsidies for investments, or loans on good conditions. 
Several management systems are available for energy improvements. These include Environmental 
Management Systems, EMS, such as ISO 14001, but since December 2011 a certifiable international 
standard for energy management has been released, the ISO 50001. 

  

Materials for session 2d 

Basic level 

1. Basics of energy management 
2. Read chapter 6, pages 104-112: pdf Energy Conservation (294 KB) in: Cleaner Production - 

Technologies and Tools for Resource Efficient Production. 
3. What is a passive house? 

 

Medium level (widening) 

4. Read Energy Efficiency Plan (EEP) of Energy Cities  (European Association of Local Authorities). 
5. Read Passive and low energy houses, Passive house development in Sweden and the world. 
6. Learn about energy efficient driving, green fuels and electric cars. 
7. Reduce Food Wastage – Save Energy and Save Money 

 
8. Electric cars take off in Norway 

  

Advanced level (deepening) 

9. The Swedish Energy Authority programme for Energy investments and efficiency in industry 
10. Learn about Energy Performance Contracting (building sector). 
11. Get to know the ISO 50 001 certifiable energy management standard 
12. pdf Study energy performance in the pulp and paper industry (212 KB) . In: Cleaner Production - 

Technologies and Tools for Resource Efficient Production. 
13. pdf Study energy performance in the cement industry (407 KB) . In: Cleaner Production - 

Technologies and Tools for Resource Efficient Production. 
14. Climate Change - Viewpoints from the Pulp and Paper Industry 
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3a. 

History of resource flows 

 
World consumption 2003 (click to enlarge) 

  

Sustainable development is about how we – humanity – can live on the resources that our planet 
provides for us. Therefore the study and understanding of resource flow and resource management is 
the core of sustainability science. Our resource consumption has increased over the entire history of 
mankind, but the planet is the same, not any bigger. How can we as humanity adjust to the 
resources available to us? 

The American historian John McNeill undertook to write a global environmental history for the 
20th century. He started assuming that the environmentalists were exaggerating. Yes, there were 
environmental problems, but there has always been. “Nothing new under the sun” he told them when 
he started his project. But when he published he had changed his opinion and the title of the book 
became “Something new under the Sun”. Not surprising! During the 20th century the human population 
had increased 4-fold. In addition, the economy per capita had also increased 4-fold. Thus the 
resource use on the planet had increased about 16-fold during 100 years. Obviously it cannot go on 
like that. 

  

 

Something New Under the Sun, John McNeill, 2001 

Development 1900 – 2000 



global population increased 4x  

global economy increased 14x  

industrial production increased 40x  

energy use increased 16x  

carbon dioxide emissions increased 17x  

sulphur dioxide emissions increased 13x  

ocean fishing catches increased 35x  

number of pigs (=meat eating!) increased 9x  

forests decreased 0.8x decreased 20% 

agricultural fields increased 2x  

blue whale   0.0025x only 0.25 % remain 

  

The change was much faster in the end of the century than in the beginning. In fact increase was 
most often measured in percent of previous year! If this percentage growth is constant we 
have exponential growth! This means constant doubling time. This gets very soon out of hand. 
Exponential growth may be illustrated by anything from number of McDonalds restaurants in the world 
to the consumption of paper. 

In Western Europe the strongest resource growth was after WWII, roughly between 1955 and 1975. 
During less than one generation resource consumption increased almost 3-4 fold for very many 
products: metals, fertilisers, fossil fuels etc. During this period our societies went from fairly 
sustainable to affluent societies, affluent meaning with a large resource flow. 

Resource 
consumption in 
Western Europe 

1750 - 2000 

  

It is also during this 
period that the 
landfills (garbage 
piles) of Europe 
increased 
tremendously! 
Around 1980 
concern grew 
about what to do 
with the mountains 
of household 
waste. This was 
due to an 
increasing linear 
resource flow. 
The resources 
went from 
extraction to 
production, 
consumption and 
waste in a straight 

line! It is simply a recipe for resource wasting! To make this more sustainable we need to have cyclic 
resource flow. Recycling is an important part of sustainable development (See further Session 5c). 



The huge increase in resource consumption was especially serious for non-renewable resources. 
For these there is a finite amount and when used up they are emptied. Most typical are the fossil fuels 
coal, oil and gas. But all metals are non-renewable and so is phosphorus. The extraction of these 
resources will come to a peak after which production declines. Peak oil is the point in time when oil 
will be scarcer. It is happening about now. Peak phosphorus is the time when phosphorus production 
will decline, a few decades in to the future. 

Typical is that the accumulation of the end product from using the resource becomes a problem 
long before the resource is emptied. Thus the accumulation of carbon dioxide from combustion of 
fossil carbon is one example, since global warming is caused by carbon dioxide as a greenhouse gas. 
Accumulation of phosphorus in the environment leads likewise to the problem of eutrophication. Non-
renewable resources are further discussed below at Session 3c. 

Also for renewable resources the consumption has been increasing steeply. Renewable resources 
are typically plants and animals with a specific reproduction time. If harvest is faster than 
reproduction, the resource may be destroyed or emptied. An example is fish. Ocean fishing increased 
about 40 times during the 20th century. It is more than the reproduction rate of the big fish. Today 
about 90 % of the big fish in the oceans have been removed by fishing. A number of ocean fish 
species are threatened by extinction due to over fishing. 

In addition to having a value by itself (Session 6a biological life on the planet in its whole is a resource 
for humankind as food and in many other ways. The very fast reduction of biodiversitycan be seen 
as the destruction of a renewable resource almost entirely due to human society. It is dramatically 
illustrated when the early human killed, cooked and ate the last individuals of the European mega-
fauna, mammoth. The European Bison almost faced the same destiny. See further Session 6a. 

A process of similar kind is loss of organic top-soil, which is disappearing several hundred times 
faster than it is formed. This also contributes to increased carbon dioxide in the atmosphere. Loss of 
top-soil happens when the organic material of this black soil is exposed to the oxygen of the air and 
oxidises. It may be due to too much tilling of soil, too much draining of wetlands and when soil erodes 
by wind or water. The process leads to desertification. (See further Session 6a. Top-soil forms slowly 
as growing plants are composting and rock is weathering. 

Loss of forest, deforestation, is also a loss of a renewable resource as it is used faster than it 
regenerates. Especially the tropical forest is shrinking at an alarming rate. Loss of forest leads to loss 
of biodiversity, loss of carbon to the atmosphere and loss of future possibilities to harvest timber and 
all other products of the forests. 

  

Materials for session 3a 

  

Basic level 

1. Read pdf Man and materials flows (1.70 MB) in: Man and Material flows. A Sustainable Baltic Region. 
Session 3. 

2. Read pdf Nature’s turnover of materials (1.70 MB) in: Man and Material flows. A Sustainable Baltic 
Region. Session 3. 

3. Read chapter 2: pdf How the environment works - Turnover of matter and energy (6.86 MB) in: 
Environmental Science. 

  

Medium level (widening) 

5. Read pages 17-28: pdf Society and its products (597 KB) in: Product Design and Life Cycle 
Assessment. 

6. Read pages 39-52: pdf Resource flow and product design (428 KB) in: Product Design and Life 
Cycle Assessment. 



7. Read chapter 9, pages 259-266: pdf A new regime for nutrient turnover - Eutrophication (5.60 
MB)  in: Environmental Science. 

8. Read chapter 12, pages 359-362: pdf Metal flows and environmental impact (7.96 
MB) in: Environmental Science. 

  

Advanced level (deepening) 

9. Read pdf The valuable metals (1.70 MB) in: Man and Material flows. A Sustainable Baltic Region. 
Session 3. 

10. Read pdf Nutrient flows and environmental threats (1.70 MB) in: Man and Material flows. A 
Sustainable Baltic Region. Session 3. 

11. Read pdf The unbalanced carbon cycle – A global problem (1.70 MB) in: Man and Material flows. A 
Sustainable Baltic Region. Session 3. 
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3b. 

Limits to Growth - How long will the 

World’s natural resources last? 
1968, after the awakening of environmental awareness in the 1960s, the Club of Rome, a Club of 
100 influential individuals in science, politics and business formed. The members were concerned 
about world future development. They asked themselves: “How long can we go on using increasing 
amounts of natural resources, without harming our societies?” The challenge to study the long term 
future and resource use was given to a research team at Massachusetts Institute of Technology, MIT, 
in Cambridge, USA lead by two young scientists Donella and Dennis Meadows. 

The team’s basic assumption was that all the different important trends in world development were 
inter-dependent and thus made up a huge system. This system was simulated, using a computer tool 
called systems dynamics, in a model called World 3. Enormous amounts of statistical information 
was collected and summarised in 5 main parameters: resource flow, environmental impact, industrial 
production, human population and food production. 

 

Limits to Growth 

 

Limits to Growth: The 30 year update 

The result was published in 1972 in a small book 

called Limits to Growth. It showed that if no changes 

were made (=business as usual) all the parameters 

discussed would grow up to a point when after a peak 

they would turn down. After that point we should 

expect a world with shrinking resources, less production, 

increased pollution, diminishing population etc. The 

model timeline were 200 years (1800-2100). The peak 

was, according to the model, to happen about 2050. 

The Limits to Growth study became a key 
issue of discussion during the following years. 

It was translated into about 35 languages. Economists in general 
were critical; the developing world was critical. Environmental scientists saw it as a fundamental study 
and an important platform of the growing sustainability science. In 2004 the research team published 
a 30-year follow-up. Amazingly all the statistics, now with much improved data, and an additional 
number of parameters, confirmed the old conclusions, with the addition that the time for peak had 
come closer in time – about 2025 – as the resource flow had accelerated more than predicted. Now 
also economists agreed that the conclusion were valid. There are limits to growth! 

One should not be surprised by the message that overuses of resources leads to an overshoot, 
followed by a peak and collapse. We have seen it many times in ecosystems, when populations of 
rodents or other animals collapsed because they overused the resource they lived on. Normally there 
is a negative feedback, such as a carnivore hunting the population, but if this is missing there will be 
overshoot and collapse. Humanity does not have such a negative feedback. We have to understand 
and restrict resource use ourselves. This alternative, to live in balance with the resources, is called 
dynamic equilibrium. 

The Limits to Growth authors stressed that the predicted overshoot and collapsed was only to 
happen if nothing was done to change business as usual. They also stressed that it was not 
enough with more efficient resource use (decoupling) or relying on new technologies; changes in life 
styles would be necessary to change path in a more sustainable direction. 



During the 1990s other research teams started to work on a similar theme. One was Canadian human 
ecologist William Rees and Swiss-born Mathis Wackernagel. They summarised how much resources 
every one of us uses (energy, food, timber etc, etc) recalculated into a biologically active surface on 
the planet called the ecological footprint, measured in global hectares (gha) and using a life cycle 
approach. In the world as a whole there is about 1.8 ha per capita (2006 population). This is 
the carrying capacity of our planet. But some countries are using much more than that, e.g. Sweden 
about 6 and Poland about 4,5 ha/capita, while others, like Indian, use less. 

Over the entire world the footprint is about 2.7 ha/capita. We are in an overshoot since about 1980. 
This is manifested into the date when the resources of the planet produced that year are used up, 
called Earth Overshoot Day. In 2012 the Earth Overshoot Day was according to Global Footprint 
Network August 22nd. These calculations are not very exact, but it is not the most important. It is also 
expressed as number of planets needed to support humanity if everyone lived according to some 
chosen group. Globally we use about 1.3 planets. If everyone lived like they do in USA - the most 
resource using nation in the world – we would need close to 6 planets. If everyone lived like we do in 
the Baltic Sea region, it is almost 3 planets. WWF started the project One Planet Living describing 
what to do to reduce resource consumption to the level of one planet (1.8 ha) if everyone did the 
same. 

  

 
Most people get worried about how much energy reserves we have left, but as this graphic shows, that's the least 

of our problems. The real problem is the materials we use to make things. (click to enlarge) 

  

A more detailed study of a number of global parameters was done in the Planetary 
Boundaries project undertaken by the Stockholm Resilience Centre. There the task was to define 
what are the safe space within which humanity must stay for a number of environmental and resource 
flows parameters. Nine such parameters were studied. They included nitrogen, phosphorus and 
carbon flows, ozone layer, climate change, ocean acidification, biodiversity etc. The authors 
concluded that we are within safe limits for some of them such as ozone layer protection, but outside 
for others, e.g. biodiversity, nitrogen flows and carbon dioxide emission. 

They concluded that humanity is today a force, which dominate the planetary development, earlier 
only possible for geological forces. We have entered a new geological era which they call 
the Anthropocene. 

  

Materials for session 3b 

  



Basic level 

1. Read chapter 25, pages 769-770: pdf The prospect of sustainable development (4.83 
MB)  in Environmental Science. 

2. Earth Overshoot Day by Global Footprint Network 
3. The Basics of Ecological Footprint.Calculate your own footprint! 
4. Read about The Club of Rome 

 
5. Watch Limits to growth 40 years later lecture by Dennis Meadows. 

  

Medium level (widening) 

6. The Planetary Boundaries article in Nature 2009 
7. Get to know the One Planet Living project and find out how you may change your own life style 
8. What was the real message in Limits to Growth? 

  

Advanced level (deepening) 

9. The detailed Planetary Boundaries report  Stockholm Resilience Centre 

  

Additional material 

Dennis Meadows - Perspectives on the Limits of Growth: It is too late for sustainable 
development. A talk on the 40 year celebration of the publication of the Limits to Growth on March 
1st 2012 at the Smithsonian Institution Washington DC. 
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3c. 

Measuring and managing resource 

flows 
  

 
Water footprint of products (click for a larger image). 

  

There are several ways to measure resource use. The best known may be the ecological 
footprint (See Session 3b) estimated in global hectares. Footprints may also be divided to show 
partial footprints. Carbon footprints specifically show carbon dioxide (or greenhouse gas) emissions, 
while water footprints specifically show water use for the product. Normally these footprints use a life 
cycle accounting and may come up with surprising results (See Session 6a). Life Cycle Assessment 
(LCA) normally has resource depletion as one input parameter so very many LCA reports include 
resource use. 

Total Material Flow is the most exact measure of resource flow and reflects impact best. The Total 
Material Requirements (TMR) of nations consists of the Domestic Material Input (DMI), which is the 
resources used in the countries’ economies, and the export. Within the European Union 15 it is about 
40 tonnes per capita and year, a fairly constant figure despite increased GDP. Some countries are 
higher such as Germany with 70 tonnes per capita and year, while e.g. Poland is lower, ca 30 tonnes 
per capita and year (2002 statistics). 

40 tonnes per capita and year corresponds to a person coming home from weekly shopping with 
about 300 bags full of material. You may ask,  “Where are these tonnes?”. They are imbedded in the 
products, as the so-called ecological rucksack of the products. A laptop typically weighs 1 tonne if 
its rucksack is included. The rucksack of a product can be calculated using the materials intensity 
factors for e.g. metals, agricultural products etc. These data are available at the Wuppertal Institute 
for Climate, Environment and Energy, Germany, where also the rucksack (and MIPS) concept was 
developed. 



The resource use may be calculated not only for products but also for services. The measure used is 
called Material Intensity Per Service unit, MIPS. The MIPS depends on how a service is delivered. 
For example if the service is transport from A to B, the MIPS will be very different for different modes 
of transport, such as car, bus, train, bike or walking. The same is valid for the service of heating your 
apartment or eating a lunch. 

The Ecological rucksack and the MIPS include the life cycle of the product from resource extraction, 
energy use in the production etc. up to consumption. Further material consumption at the end of life of 
the product is not included, nor is the possible recycling. Still the messages from the studies of 
material intensities are shocking. The leader of those studies, Friedrich Schmidt Bleek, therefore 
introduced the Factor 10 concept. It says that industrial nations need to reduce their material 
turnover by a factor of 10 (sometimes written Factor X) to reach sustainability. It accounts for that 
developing nations should be allowed to increase their resource use by a factor of 2 and the planet as 
a whole needed to reduce resource flow by a factor of 2. 

The Factor 10 concept followed in the footsteps of the already establish concept of Factor 4 – 
Doubling Wealth, Halving Resource Use. The Factor 4 concept was mostly asked for much 
improved resource efficiency in the word as a whole. The Factor 10 was more specific to the industrial 
societies and more difficult to accept. It is supported by UNEP but not much used in the Baltic Sea 
region countries. 

It is clear that we need to improve the resource flow on the Planet, in our societies and often in our 
personal lives. Resource flow management intends to limit and reduce the resource use for a 
product. The direct approach is the dematerialisation a product, for example by making it smaller, or 
slowing down the flow by making it last longer, e.g. by making it easier to repair, by recycling the 
material and finally by substitution, using a different material which require less flow. There are a 
multitude of examples of how these principles have been applied. 



Steel crushed and baled for recycling in a recycling plant belonging to Central European Waste 
Management (Wels, Austria). Photo: blahedo. 

There are many approaches to dematerialisation of our societies. Most importantly we need to 
remember recycling. With closed material flows instead of linear (from extraction to landfill) we may 
reduce the material flows very much. We should also consider owning and using the products 
together. When we use a common printer instead of our private it reduces the resource flows. The 
same is valid for using public transport instead of private car, or joining a car pool. 

When a product, service or - more broadly an economy - is delivered with much less resource use 
than earlier, it is called decoupling. One example is that western economies have grown for at least 
some 20 years without the same increase in resource use. But it seems that the extra resource 
becoming available due to decoupling is used for a new activity, which increases resource use. This is 
called the rebound effect. Due to the rebound effect we get relative decoupling but not absolute 
decoupling, which is what we need. 

So far we have not seen a society where resource use decreases significantly. The Limits to 
Growth research team admit that some decrease can be made by technical developments (e.g. 
introducing solar electricity), but it is not enough. Changes in lifestyle are needed. A number of policy 
instruments need to be used to develop the societies in that direction (See further Session 7). 

  



Materials for session 3c 

  

Basic level 

1. Read pages 23-30: pdf Towards sustainable materials management (1.70 MB)  in: A Sustainable 
Baltic Region. Session 3. 

2. pdf Calculate the MIPS for a product (252 KB) The methods is illustrated by MIPS of a woman’s Polo-
neck sweater in Product Design and Life Cycle Assessment, pages 235-241. 

  

Medium level (widening) 

3. Read Towards Sustainable Resource Management in the European Union by Stefan Bringezu, 
Wuppertal Institute. 

4. Read Factor 10: The future of stuff by Friedrich Schmidt Bleek. 
5. Read Chapter 2 Accounting for material flows and Chapter 3 Results, Implication and 

Conclusions in the Resource flows: the Material basis of Industrial Economies by World Resources 
Institute (pp 5-18). 

6. Get to know The Factor 10 Institute. 

  

Advanced level (deepening) 

7. Study the 2009 monitoring report of the EU sustainable development strategy from Eurostat, Chapter 
4 Sustainable consumption and production, pages118-147, especially pages124-128 (Domestic 
material consumption & Resource productivity). 

8. Read chapter 5, pages 49-59: The Myth of Decoupling in: Prosperity without Growth. 
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4a. 

Urbanisation 
  

The city of Uppsala from the air 

  

Most people live in cities and towns; the development of the local society is therefore a key issue in 
sustainability science and practice. In this session we will address the issues of urban and sometimes 
rural life and ask how the two forms of habitation are approaching sustainable development. 



In the Baltic Sea region the degree of urbanisation is in the West typically 85% and in the Eastern 
part slightly less. The trend today is that smaller and more remote towns and villages get depopulated 
while the larger cities grow in size. 

In the world as a whole we presently see the largest wave of urban growth in history. Since 2008, 
more than half of the world’s population, 3.5 billion people, live in towns and cities. By 2030 this 
number is expected to swell to almost 5 billion. Urban growth is concentrated in Africa and Asia; in the 
Baltic Sea region the picture is more mixed. Some large cities, e.g., Stockholm and Warszaw grow 
steadily as more remote corners of the countries are depopulated. Other cities, e.g. Riga, decrease in 
size as many leave to find jobs elsewhere. Urbanisation may end at about 80%. There is also a 
smaller opposite trend as families in cities move to the surrounding countryside, a re-ruralisation, for 
lifestyle and sometimes economic reasons. 

There are good reasons for urbanisation. The first cities were built as market places where trade 
was made and money was generated. Also today people and business move to cities to find jobs, 
education and housing and at the same time reduce time and expenses for travel and transport. 
Urban living permit individuals and families to take advantage of the cities’ diversity, culture and 
marketplace competition. With good governance, cities can deliver education, health care and other 
services more efficiently than less densely settled areas simply because of scale and proximity. 
Equally important is that people leave the countryside as agriculture modernises, job opportunities get 
more scarce, and life becomes increasingly difficult. While rural life tends to be conservative cities 
present opportunities for social mobilization and women’s empowerment. This phenomenon of rural 
flight is known since a hundred years. 

But both rural and urban life are needed for a good future. The rural society will provide the cities with 
resources needed, such as food, energy etc. The footprint of a city is often more than a hundred times 
that of the city area itself. Both rural and urban areas have their specific challenges in improving 
sustainability. For rural life see Session 6 For city life we will here ask how to use the advantage of 
many people living close to each other. We need to find good answers to this question in all 
dimensions of sustainability - ecological, economic, and social. 

Urban planning is a key skill in designing good cities, in which the inhabitants find wellbeing, security 
and support. So-called “ideal cities” have been designed since antiquity. Today city planners looking 
for improved sustainability try to increase self-reliance - especially for energy, water and sometimes 
food. Very critical issues for an attractive and sustainable city are good public transport, attractive 
public spaces, greeneries and waterfronts. These also enhance urban ecosystems services. The 
social aspects of a city are equally important, such as good schools and good green areas etc. That 
“the inhabitants like to live in their city” is the most important sustainability indicator. The downside of 
urban growth is often suburbanisation. Suburbs are often less functional, and it can be a challenge to 
make them more multifunctional with working places, better conditions for a social life with cafés etc 
and cooperation between the inhabitants to improve sustainability. 

Environmentally cities were during a very long part of their history, often up the early 20thcentury, 
disasters. Pollution was rampant, especially water was contaminated in cities, but also air was bad 
and foul. This situation culminated in the late part of industrialisation when life expectancy in cities 
was much lower than on the countryside. The introduction of improved water and waste management, 
hygiene and sanitation, and the construction of apartment houses with less crowded living conditions 
improved this dramatically. Today resource management, the heating of buildings, distribution of 
water, and collection of wastewater and the management of solid waste may be made very efficient in 
a city. 

  



A market in 
Rinkeby,Sweden 

  

Socially and economically, urban life has much to offer its inhabitants. This includes better basic 
as well as specialist services, a greater variety of job opportunities, better health services and 
hospitals. A greater variety of entertainment such as restaurants, movie theatres, etc., and education, 
in particular universities, and more diverse social communities, are not always possible to find in rural 
areas. In spite of these possibilities, still urbanisation is also accompanied by social degradation and 
loss of welfare. Many people coming to the cities hoping for a better life, ends up in poor housing, 
long distances to jobs if they find any and isolation as family and friends have been left behind. The 
large slum areas in the megacities in the developing world do not have exact counterparts in the 
Baltic Sea region. Still there are typical problems areas in the outskirts of big cities, where the less 
fortunate concentrate, as housing is cheaper or for rent, not for sale. 

Finally cities are often centres in regions consisting of a central larger city, smaller towns and 
countryside. The size of such regions typically allows inhabitants to look for work and social services. 
For hundreds of years they were not larger than it was possible to travel from one end to the other, 
often by foot, in one day. Today travel by car or public transport has made these regions much larger 
and dependent on efficient train or bus traffic. Such regions are increasingly administrative units as 
well meaning that they constitute counties within which the authorities are responsible for spatial 
planning, and coordinate infrastructure, schooling, health care and often also nature protection. 

Sustainability may increase if cooperation within a region is promoted. Cities depend on the 
surrounding countryside for their supplies of food and other materials. The ecological footprint of cities 
may be hundreds of times larger than the cities themselves. Urban-rural cooperation relying on the 
immediate areas of cities is important for improving the sustainability of cities. Still the use of food 
from the near countryside or the recycling of residues (e.g. sludge) to the near countryside is not 
common. Cooperation between the city and its surroundings is improved by a properly designed 
interface between the two. 

  

Materials for session 4a 
  



Basic level 

1. Read chapter 7, pages 202-205: pdf Society and Landscape - Space intrusion and habitat 
destruction (9.84 MB) in: Environmental Science. 

2. Read chapter 5, pages 32-35: pdf Regionality and Settlements (253 KB) in: A Sustainable Baltic 
Region. Session 7. 

3. Read chapter 1, pages 5-10: pdf Living patterns in the Baltic Region – moving to the cities (349 
KB) in: A Sustainable Baltic Region. Session 7. 

4. Read chapter 7, pages 41-43: pdf Approaches to sustainable habitation II - Sustainable 
Neighbourhoods (409 KB)  in: A Sustainable Baltic Sea Region. Session 7. 

  

Medium level (widening) 

5. Study the resource base of sustainability in cities in the pdf The city as a sustainable living 
system (2.67 MB) . Chapter 4 in Basic Patterns of Sustainability Superbs Case Studies Vol. 1. 

6. Study Chapter 10 Urbanism in Challenges of Sustainable Development in Poland Edited by Jakub 
Kronenberg and Tomasz Bergier. 

  

Advanced level (deepening) 

7. Study the situation in a chosen city by collecting data on energy, water, waste, traffic and greenery. Data 
on several cities are found in the BUUF project city reports. 
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4b. 
The sustainable city 

  



 
Biking in the city of Västerås, Sweden 

  

A city may be regarded as an ecosystem. Just as any ecosystem the city needs energy, there is a 
flow of resources into the system, such as food and other resources, and there is waste to be taken 
care of. All these aspects need to be made in sustainable way, that is, to use the physical and 
biological conditions for sustainability. (See also Session 1c). This approach asks for recycling of all 
or most resource flows, and the use of renewable energy and other resources. 

It is possible make resource management more efficient in a densely populated environment. The 
heating of buildings, distribution of water, and collection of wastewater and the management of solid 
waste is made more efficient in a city. Thus district heating, wastewater purification, and solid waste 
recycling and management are essential skills in a future sustainable city. The most advanced cities 
may even be or work to become energy self-sufficient. 

The energy provided to the city is of three kinds: Heat to keep buildings warm and nice during cold 
days; electricity to run all kinds of machinery, to provide lighting etc; and finally fuel, e.g. for transport. 
In district heating, where a single power plant is providing hot water to the entire city though a system 
of pipelines, is by far the most efficient way to heat most cities. It is also a better system for cleaning 
flue gases, obviously better than a multitude of single-house boilers. It also offers co-generation: that 
is the plants may produce both heat and electricity with an efficiency of fuel use up to some 85%. Its 
sustainability then depends on the fuel used. Waste incineration may account for a considerable part 
in most cities. Other fuels include peat and bio-fuels such as wood chips. The buildings are also 
important as they may be more or less energy efficient as well as providing their own heat (see 
below). Other sources of electricity may be either local (e.g. solar cells) or distant (e.g. large 
hydropower plants). 



BedZed is UK's largest eco-village. CC Photo: Tom Chance. 

  

The urban water is extracted from ground or surface water. It needs to be used efficiently (less than 
100-200 lit/day/capita) as it takes some energy and sometimes chemicals to produce it. Wastewater 
contains effluents from toilets and kitchen and wastewater treatment is therefore an important part of 
the nutrient flows. The wastewater treatment produces an organic residual, the sludge. It should 
ideally go back to agricultural fields as an important source of phosphorus, but may also be used for 
biogas production. 

The most important to say on waste is that it should be avoided. The waste hierarchy says, “reduce, 
reuse, recycle”. In households source separation of waste is essential to make recycling possible. 
Organic waste may go to composting, biogas production or waste incineration. (See further Session 
5c). 

A central issue in habitation and cities are the buildings. These are not only the homes of the 
inhabitants and therefore a key issue for social sustainability, but they are also key components in the 
resource flow of a city. They go from simple shelters to large and well functioning houses. In the 
global south access to a decent home is often the most critical concern. In the Baltic Sea region 
almost everyone has a decent home, but there is still much to be done to improve the performance of 
buildings. Energy performance goes from passive and low energy houses to badly functioning 
buildings. Especially in countries where fossil fuels dominate energy supply it is important that the 
energy performance of buildings is improved. Houses may become very old and the reuse and 
retrofitting of them are important skills for sustainability. In the best case buildings may contribute 
significantly to create its own physical resources. Solar panels on roofs may produce much of the hot 
water needed, and solar cells some of the electricity. 



  

The Warsaw Metro 

  

For cities a well functioning traffic and transport system, consisting of a clever mix of modes, is a 
key to improved sustainability. The private car now dominating and congesting the trafficscapes of 
many cities could only have a limited role in this mix. Public alternatives, such as metro, buses, trams 
and sometimes boats, are essential. Walking and cycling should be promoted, since they are good for 
health, economy and environment. The electric car, now developed, is expected to dominate car 
traffic in the future. The electric motor is some 4 times more efficient than combustion and much less 
polluting. In addition the need for transport, both of persons and goods, should be reduced, for 
example by using more information technologies, and increasing the local share of the economy. 

There is in most cities a debate on green contra dense. Greenery in cities plays an important role as 
they provide a number of ecosystem services. Most significant is that they allow the inhabitants to 
enjoy the green areas for their wellbeing – proven in much research – and social services, such as 
recreation, play, culture, beauty, sports, etc. They also contribute to better air (ventilation) and 
temperature regulation. Finally biological diversity, especially trees, for the young generation to get to 
know biology while in the city. Greenery includes not only parks but also trees, bushes and small 
lawns along streets, roads and parking areas etc. Green areas may also in addition be created on 
roofs both for covering the house as well as for cultivation of food. Surface water – ponds, rivers, 
lakes and coasts – is often included in greenery and is an important element in many cities, especially 
in the Baltic Sea region, and living along water is attractive. 

  



Materials for session 4b 

Basic level 

1. Read chapter 3: pdf City Metabolism – Resource flow management (267 KB) in: A Sustainable Baltic 
Region. Session 7. 

2. Read pdf Energy efficient houses (1.23 MB) chapter 3 in BUUF guide book on Energy 
3. Read pdf Urban Green Structure - A hidden resource (2.65 MB) chapter 2 in BUUF guidebook on 

Green Structures. 
4. Read pdf Policy Measures for Sustainable Urban Transport (2.59 MB) chapter 6 in BUUF guidebook 

on Traffic and Transport. 
5. Read chapter 8: pdf Approaches to sustainable habitation (164 KB) in: A Sustainable Baltic Sea 

Region. Session 7. 
6. Get to know Güssing in Austria as a brilliant success story. 
7. The Model Region of Güssing – an Example of the Austrian Grassroots Strategy for Energy 

Independence. 
8. Güssing (YouTube video) as a Model for regional Economic Improvement. 

  

Medium level (widening) 

9. Study the resource base of sustainability in cities in the pdf The city as a sustainable living 
system (2.67 MB) Chapter 4 in Basic Patterns of Sustainability. 

10. Study Urbanism Chapter 10 in Challenges of Sustainable Development in Poland Edited by Jakub 
Kronenberg and Tomasz Bergier. 

  

Advanced level (deepening) 

11. Study the situation in a chosen city by collecting data on energy, water, waste, traffic and greenery. Data 
on several cities are found in the folder BUUF project city reports . 

  

Additional Material 

The US based company Intelligent Power Partners, which works with how municipalities and micro-
grids acquire, distribute, and use electricity has produced several films on sustainable urban 
development. Some of the BUP teachers like to use them for their classes on urban development. 
They show efficiently the problems of conversion of cities to sustainability, however they rely very 
much on high-tech solution. Please see this link to YouTube: http://www.youtube.com/user/jkellyx6. 
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4c. 

Urban sustainability policies, strategies 

and management systems 

 

Agenda 21 

In the Agenda 21 document from the Rio UNCED 1992 Conference the local perspective is considered essential to achieve 

sustainability. On this basis local authorities all over the world were encouraged to set up long-term action plans for 

sustainable development, the so-called Local Agenda 21 (LA21). Such action plans were adopted by thousands of local 

authorities around the world in the following years. Today 6400 municipalities in 113 countries have done so. 

A number of organisations were created to support the local sustainability work. ICLEI, Local 
Governments for Sustainability, was formed in 1990 as the 'International Council for Local 
Environmental Initiatives', presently with 1220 local government members. Within the European 
Union The Sustainable Cities and Towns Campaignwas founded in 1994 as an umbrella organisation 
of associations of local authorities working with sustainability issues. It is supported bythe European 
Commission and has an office in Brussels. Through its member organisations, such as ICLEI, more 
than 2500 local and region governments with more than 500 million inhabitants are included in the 
Campaign. In the Baltic Sea region the Union of Baltic Cities, UBC, with 106 member cities is a key 
actor. 

Among the policy documents for local sustainability work Chapter 28 in Agenda 21 forms the 
base. Soon after the Rio conference the Aalborg charter was written as a founding statement for the 
European Sustainable Cities and Towns campaign. It includes commitments in 10 areas to be signed 
by members. On the global scale the United Nations Human Settlements Programme, UN-HABITAT, 
was established in 1978 by the UN General Assembly to promote socially and environmentally 
sustainable towns and cities with the goal of providing adequate shelter for all. At the Habitat II 
conference in Istanbul, Turkey, 1996 171 countries adopted the Habitat Agenda with over 100 
commitments and 600 recommendations. 

Within the European Union a main actor is CEMR, the Council of European Municipalities & 
Regions. CEMR has within EU the same legal status as the European Parliament and thus may 



influence all decision in the Union. The European Union adopted in 2006 a thematic strategy on the 
urban environment to contribute to a better implementation of existing EU environment policies and 
legislation. The strategy encourages local authorities to adopt a more integrated approach to urban 
management. 

Each local authority, large or small, has an administration to execute its duty as authority but also to 
plan and often carry out the development of the city. Local sustainability work requires 
a considerable independence. The economic and legal competence of the local authorities varies 
enormously. Nordic municipalities have much independence, as they collect local taxes as well as 
charges (for water, waste etc) and have many duties, such as education, healthcare and local 
services. In other countries many of these duties belong to the state level. All municipalities typically 
have a planning monopoly. Thus urban planning is always made locally. 

Which strategies have cities adopted to achieve sustainable development? This varies considerably. 
Typically we see the same as in production and consumption. Thus reduce resource 
use, replace non-sustainable resources such as oil, and re-scale e.g. up-scaling by introducing district 
heating or down-scaling by using local resources. However integrating and recycling, e.g. by using 
organic waste for biogas production and using biogas for buses in the public transport system, is a 
very efficient measure. More advanced cities create self-reliant neighbourhoods, develop public 
transport considerably, and improve the urban/rural interface. 

 

The Deming cycle 

Management refers to how a strategy is implemented, which steps are made to realize projects. Management systems are 

typically set up as a series of management cycles, often 3 years long, based on the Deming cycle, Plan-Do-Check-Act, which 

puts emphasis on continuous improvement. The many varieties of urban sustainability management include the Managing 

Urban Europe-25 initiative worked out by 25 European local and regional authorities during 2006-2008. It points out that 

political commitment is an essential, but too often weak component in the management cycles. 

 

The Integrated Management System 

There are several management systems for local authorities. All systems ask for a series of indicators to be chosen, which 

should be continuously monitored over time and reported. Cities typically have tens to hundreds of indicators. They also 

ask for visions for the sustainability work. To establish what to achieve at the end of a specific management cycle, 

the target, one may do back-casting from the adopted vision to the present. It is possible for local authorities, just as it is 



for any organization, to use a standardized management system, such as EMAS or ISO 14001 to receive international 

certification according to the standard chosen. 

In the management work the integrated approaches are essential. They are so far most common for 
the material turnover (water, energy and waste), although best would be if all aspects, including 
economic and social aspects, were included. A participatory system is asked for in the policy 
documents. This is partly required by law, but may be wider if cities encourage their inhabitants to 
take part in the sustainability work as widely as possible. In public-private partnerships also the 
business world contributes to city development. 
 

  

 
Building blocks of community-based natural resource management. http://www.idrc.ca/ 

  

  

Materials for session 4c 

 

Basic level 

1. Read page 786 Sustainable urban development in chapter 25: pdf The prospect of sustainable 
development (4.83 MB)  in: Environmental Science. 

2. Study pdf Tools for integrated sustainability management in cities and towns (905 KB) by Lars 
Rydén. 

3. Read chapter 6, pages 37-40: pdf Environmental auditing and management (243 KB) in: A 
Sustainable Baltic Region. Session 7. 



4. Read chapter 1, pages 4-14: pdf Implementing local agenda 21 in the Baltic Sea region (8.75 
MB) by Björn Grönholm in Public Participation and Democracy, Superbs Case Studies Volume III. 

  

Medium level (widening) 

5. Read Chapter 1 in Superbs Volume 1: pdf A strong municipality (1.25 MB) by Madeleine Granvik. 
6. Read Chapter 2 in Superbs Volume 1: pdf Cultures of municipal administration (5.44 MB) by 

Madeleine Granvik and Inger Christoferson. 
7. Read Chapter 3 in Superbs Volume 1: pdf Urban growth and long term planning (1.52 MB) by 

Madeleine Granvik and Mia Forsberg. 
8. Read the case story pdf An ISO-certified system for quality and environmental management in the 

municipality of Nacka Sweden (586 KB) on pages 241 - 250 in Environmental Management Systems 
and Certification. Environmental Management book 4. 

  

Advanced level (deepening) 

9. Read and compare: The Aalborg Charter and Aalborg committments. 
10. Read and compare the EU Thematic strategy on urban environment. 
11. Read and compare the UBC and the EUSBSR. 

 
 

Additional material 

1. Read the book folder Urban Environmental Management Superbs Case Studies Volume IV, 2003. 
Chapter 1: pdf Municipal environmental audit - The UBC manual as a tool to develop local 
environmental management applied in the Finnish cities of Turku and Pori (8.10 MB) by Mikko 
Jokinen and Matti Lankiniemi. 
Chapter 2: pdf Local sustainability indicators - The development and monitoring of six local 
indicators in Kaunas (11.63 MB)  by Linas Kliucininkas. 
Chapter 3: pdf Waste management and nutrient flows in the city of Turku - A detailed N and P 
flow study to estimate the capacity of biowaste sorting to contribute to nutrient recycling (13.76 
MB) by Toni Tikkanen. 
Chapter 4: pdf Air pollution and damages to the cultural heritage in cities - The decay of the 
cultural heritage of Kraków (13.68 MB) by Wanda Wilczynska-Michalik. 
Chapter 5: pdf Health concerns in environmental management - The city of Kaunas' health 
profile (11.45 MB) by Juozas Kameneckas. 
Chapter 6: pdf Living in the 21st century - The ecological community of Braamwisch (6.54 MB) by 
Silvia Schubert. 
 

2. Read the book folder Public Participation and Democracy . Superbs Case Studies Volume III, 2003. 
Chapter 1: pdf Implementing local Agenda 21 in the Baltic Sea region - The case of Turku and 
Southwest Finland (8.75 MB) by Björn Grönholm. 
Chapter 2: pdf Livani - the inhabitants as a resource for development (5.09 MB) by Visvaldis 
Gercans and Arnold Ubelis. 
Chapter 3: pdf Efforts to create a sustainable economic development in Livani (5.90 MB) by 
Visvaldis Gercans and Arnold Ubelis. 
Chapter 4: pdf Public awareness and public participation as elements in strategies for 
development (3.41 MB) by Arnold Ubelis. 
Chapter 5: pdf Urban planning and democracy in post-Soviet Jelgava (6.15 MB) by Mara Urtane. 
Chapter 6: pdf Promoting public participation in urban planning (2.19 MB) by Mara Urtane. 
Chapter 7: pdf Democratic development in Veliky Novgorod (6.48 MB) by Serguei Bessonov, Boris 
Shvedchikov and Denis Repkin. 
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5a. 

Manufacturing – sustainable 

production 
  



Factory smokestacks. Kunda, Lääne-Viru county, Estonia 1993. CC Photo: Curt Carnemark / World Bank 

  

In its beginning industrial production was connected to chimneys with dirty smoke, effluents to rivers 
and mountains of bad-smelling solid waste. This has been improved over the years but still in the end 
of the last century industrial production caused much pollution. This is obviously not sustainable and 
has to change. An equally important aspect is the resource use in industrial production, may it be 
metal ore, biomass such as wood, or the large amounts of energy, quite often fossil. In 
contrast sustainable production deals with how to improve and manage production in a manner 
which is resource efficient, non-polluting and produces products which themselves are 
environmentally friendly and sustainable. 

The importance of developing sustainable production and consumption patterns cannot be 
overstated. It was singled out in the 1992 UNCED Rio conference as the main reason for the global 
environmental crisis and in the Plan of Implementation at the Johannesburg conference it was a main 
concern. In Agenda 21 we read: The major cause of the continued deterioration of the global 
environment is the unsustainable pattern of consumption and production, particularly in industrialized 
countries. 

Production is part of a system. It needs to be seen together with the resources extracted, the products 
produced and how they are used, and finally the waste, which all products eventually will become. 
This is the life-cycle of a product. In this session on sustainable production and consumption we will 
cover each of these life stages from resources to waste. Here we will just note that the pattern of 
production in industrial society is using enormous amounts of natural resources, is often inefficient 
and leads to waste accumulation. To become sustainable production needs to be much more like 
what we see in nature: in nature resources are recycled, energy is based on sun, and products are 
extremely efficient. 



Environmental impact along the life cycle is calculated according to well-established methods in a so-
called Life Cycle Assessment, LCA. LCA is much used to compare different production methods or 
products. A classical question to be answered by an LCA is “Is it better to use a reusable glass or a 
through-away plastic bottle for drinks?” The comparison needs to take into account the resource used 
for producing the glass bottle including energy, transporting it back to the factory, cleaning it, while the 
plastic bottle only uses the oil to make plastic. In a classical analysis it turned out that the glass bottle 
needs to be reused 11 times to be better. 

LCA results often show some 10 different parameters such as resource use, energy use, waste, 
different emissions etc. The difficulty is where to set the system borders, i.e. what to include, since 
each of the material used in turn have been produced and their effects need to be included. Even if a 
proper complicated LCA is not conducted each person should consider, be aware of, the life cycle of 
products. Life cycle thinking is the beginning of a systems approach to production. LCA can be seen 
as both a management tool and as a way to integrate environmental concern into product 
development. 

"Life-cycle chain 
from extraction - through production - to consumption and waste. 

Source: EEA, ETC Sustainable Consumption and Production. 

Pollution from industries was long understood as merely a constraint from the environment and thus a 
burden and a cost for the production. The so-called end-of-pipe approach was used to combat 
pollution. End-of-pipe means that effluents, emissions and waste are treated to remove pollutants. But 
eventually it was understood that pollution was rather a sign that the production processes 
themselves were not working well. The resources should be used for products not pollutants! The 
change of production processes to non-polluting and resource efficient processes is called cleaner 
production, CP measures. Cleaner production is in the economic, environmental and social interest 
of producers and have since the 1990s been implemented in many industries. 

The introduction of cleaner production methods, and related methods such as waste minimization, 
pollution prevention, etc is normally done using a management system. It asks for systematic 
measurements of the flow of resources, of products and by-products, etc. followed by systematic 
projects to deal with them, and a follow-up. Management cycles are based on the simple series “plan-



do-check-act”, the so-called Deming cycle. One should repeat the cycle, most often each third year, 
each turn focusing on some important problem. The Environmental Management Systems, EMS, 
have since the 1990s been standardized to permit external checks, i.e. environmental audits, and the 
possibilities for certification. The most common EMS system is ISO 14001. ISO stands for the 
International Organisation for Standardzation; the system is recognised internationally. A company or 
other actor (such as a university) that has a certification according to 14001 is working systematically 
to improve its environmental profile; it is not necessarily yet very good in environmental performance, 
but certainly getting better. 

The ideal production scheme should not only be non-polluting. Its products should also be possible to 
use for a new cycle of production. This is called C2C, or cradle to cradle. Here the resource flow 
does not lead from cradle to grave (too often the landfill) but rather becomes a new cradle. The 
resources used by the industry are then old (wasted) products. While the cleaner production methods 
aims to improve a process to be “less bad”, the C2C approach is to “be good”, that is contribute to the 
environment. It is not only a vision. Today many hundreds of companies have been certified as C2C 
companies. 

When the outlets from one industry are used as a resource in another it is called industrial 
symbiosis or sometimes industrial ecology. This pattern of cooperation is most often seen in 
agriculture, but it can be done in many kinds of industries. 



Textile industry in Poland. Photo (CC BY-NC-ND 2.0): Steve McNicholas. 
 

As the effects of pollution and resource depletion have become more serious, the environmental 
laws of countries have become stronger. In particular European Union law has been of great 
importance for improving the environmental performance both of business and the public sector. The 
increasing environmental threats demand new measures to improve the management of economic 
activities. That, in turn, prescribes the necessity to take into account ecological requirements in 
production, development of new products, and management of technological processes, as well as 
personal and financial management. 

  



Materials for session 5a 

Basic level 

1. Read chapter 3, pages 59–69: pdf Industry and industrial history in the Baltic Sea region (336 
KB)  in: Cleaner Production - Technologies and Tools for Resource Efficient Production (Baltic Sea 
region Industrial History; The Major Branches of Industry; Industrial Structure and Restructuring). 

2. Read chapter 1, pages 27-46: pdf Industrial impact on the environment (828 KB)  in: Cleaner 
Production - Technologies and Tools for Resource Efficient Production. 

3. Read chapter 1, pages 5-10 in A Sustainable Baltic Region. Session 5: pdf Environmental challenges 
for industry in the Baltic Sea region (233 KB) . 

4. Read page 32 in A Sustainable Baltic Region. Session 5: pdf Life Cycle Assessment - LCA of 
dipers (168 KB) . 

5. Read chapter 1, pages 19-25 Introduction: pdf Cleaner production (828 KB)  in Cleaner Production - 
Technologies and Tools for Resource Efficient Production. 

6. Read chapter 1, pages 19-26 pdf Basics of environmental management systems (297 
KB)  in Environmental Management Systems and Certification. 

7. Watch Cleantech investments in Eastern Europe – NEFCO. 
8. A presentation by Lars Rydén on: pdf Cleaner production (4.57 MB) image 

 
9. A presentation by Lars Rydén on: pdf Cleantech production and consumption (6.01 MB) 

 
10. Watch Ecoprint  - a film on Ecoprint, a printhouse in Estonia. 
11. The Story of Stuff  - This is a 20-minute, fast-paced, fact-filled look at the underside of our production 

and consumption patterns 
 

Medium level (widening) 

12. Basic concepts 
Sustainable Consumption and Production (SCP) Targets and Indicators and the SDGs IISD 
International Institute for Sustainable Development  (UN) 
European Sustainable Consumption and Production Policies EU Commission DG Environment  (EU) 

13. Read chapter 11, pages 155-164 pdf Green engineering (278 KB)  in Cleaner Production - 
Technologies and Tools for Resource Efficient Production. 

14. Read chapter 12, pages 165-178 pdf Green chemistry (405 KB)  in Cleaner Production - Technologies 
and Tools for Resource Efficient Production. 

15. Read chapter 5, pages 87-96 pdf Introduction to Life Cycle Assessment (215 KB)  in Product Design 
and Life Cycle Assessment. 

16. Read chapter 2, pages 27-35 pdf Overview of environmental management standards (393 
KB)  in Environmental Management Systems and Certification. 

17. Watch William McDonough author of Cradle to Cradle. 
  

Advanced level (deepening) 

18. Read chapter 4, pages 71-86 pdf Cleaner Production Assessment (390 KB)  in Cleaner Production - 
Technologies and Tools for Resource Efficient Production. 

19. Read chapter 9, pages 85-94 pdf Integrated and simplified management systems (419 
KB)  in Environmental Management Systems and Certification. 

20. Study in some detail two cases – Select from Environmental Management Systems and Certification, 
Case studies: pdf Case study 1 (298 KB) , pdf Case study 2 (357 KB) , pdf Case study 3 (444 
KB) , pdf Case study 4 (465 KB) , pdf Case study 5 (205 KB) , pdf Case study 6 (586 KB) , 
and pdf Case study 7 (232 KB) . 

21. Study some cases of environmentally clever productions from the Blue Economy (ZERI in Action, Zero 
Emissions Research Institute). 
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5b. 
Consumption – sustainable use of 

products 

 

Time trend of humanity's ecological demand. Source: Wackernagel et al. 2002. 

The affluence and easy access to all kinds of commodities in our societies is certainly part of our welfare. But there is also a 

downside to this. Industrialised societies are consumption societies; consumption may even become a meaning of life. The 

flow of resources is enormous. Counted per capita it is today larger than the carrying capacity of the Earth. We are living in 

an era of overshoot and over-consumption, which is not sustainable. The use of resources is often expressed by the so-

called ecological footprint (See further Session 3c). It is the surface area of the Earth needed to create the resources used. 

It is expressed in global hectares (gha). In the Baltic Sea region we use on average 3-5 gha per capita. The space available 

on earth (with 7 billion inhabitants) is about 1.8 gha/capita. Others have smaller footprints, as e.g. most Africans, but still 

for the planet as a whole the footprint is too large. In 2011 the global population used close to 1.5 planets. 

The affluence, which makes this possible, was in West largely created between 1955 and 1975. In 
this period the flow of material of all kinds – energy, water, minerals, fertilisers, etc – increased by 
about 3 times or more. Later the flow levelled off to increase much less steeply. Since the early 1980s 
the world as whole is in a period of overshoot, meaning that we use more resources than is created; 
that is, we live on loans. The overshoot is due to fossil fuel use, overfishing, deforestation etc. The 
overshoot is still increasing.   



Shopping is an important part of life in the consumer society 

Several ways have been tried to address the problem of overconsumption. We will touch on those, 
which are concerned with the products themselves in this session. The question of consumption and 
lifestyle is treated in Session 10. 

Decoupling means that you may deliver a service or goods while consuming fewer resources than 
before. A typical case is if instead of travelling to see someone, you meet virtually using the Internet. 
This is increasingly used and reduces travelling. But as many more meetings are made travelling is 
still increasing. This is called the rebound effect. The relative number of travels per meetings is 
reduced, but the total number of travels is still increasing. In many areas we have in this way 
obtained relative decoupling but much more seldom absolute decoupling. (See further Session 3c) 

Another way to reduce resource flow is to use products together instead of individually. Thus if 
many use a common printer instead of each one having his/her own the material flow decreases. 
Another example is if many car owners use bus instead of their individual cars the footprint of 
everyone is decreasing dramatically. In real life the tendency is the opposite: each one who can afford 
has his/her own car. And overshoot increases! An opposite trend is however car sharing or car-
pooling, increasingly common in large cities. 

Product design can make much to reduce footprints. Eco design is a systematic method to design 
products not only according to form, colour or material, but also desirable environmental properties. 



Eco designed products may be dematerialised, that is have less material, be more compact, than 
ordinary products; they may have less toxic materials; they may have longer lives for example by 
being easy to repair; be more energy efficient during use; and they may have a better end-of-life, e.g. 
be easier to recycle. Some aspects of eco-design we meet daily, e.g. energy efficient lamp bulbs, 
smaller computers, toys without toxins. Some of these properties are mandatory according to 
environmental law. 

 

Jacket made of recycled raw materials only. 

A very important aspect is a product’s end-of-life. The waste management hierarchy tells us that 
best is reduce (less products, e.g. by sharing resources), next best reuse (repairable products) and 
then recycle, which means that the material in the product can be reused. 

Environmentally friendly products are often called green products. There are a number of 
organisations, which provide green products with an eco-label to indicate that they meet set 
standards for that label. Well known labels include that European Union flower and the Nordic Swan, 
developed by the Nordic Council. 

The big consumers, such as municipalities, state authorities and large companies may adopt a policy 
of buying green products, quite important since they buy for the millions or billions. This is 
called green procurement, meaning that they choose a product or a service that has a lower 
environmental impact in comparison with other products or services fulfilling the same functions. Life 
cycle costs calculation is used as a basic. Companies which pride themselves for thoughtful care of 
the environment may use green procurement to ensure that they do business in an environmentally 
responsible way. Also as a private person one may choose to buy green products. It sends a clear 
signal to the producer that there is market for such products and they will increase compared to the 
less green alternatives. 

According to much research the largest environmental 
impact we make as consumers is caused by our living (houses and how they are heated for 
example), our food (e.g. meat has much larger footprint than vegetarian meals) and travelling (air 
travel has the largest footprint per km while e.g. biking is very environmentally friendly). These areas 



need to be looked at with some care to be sure that all possible improvements have been made. Best 
is if one makes a proper estimations of the ecological footprint or a similar measure to quantify the 
differences. 

Materials for session 5b 

Basic level 

1. Read chapter 7, pages 111-115: pdf Ready-made methods for life cycle impact assessment 
methods (212 KB)  in Product Design and Life Cycle Assessment. 

2. Ecological footprint – global footprint network 
3. Overshoot and carrying capacity. Earth Overshoot Day is coming! 
4. Read chapter 2: pdf Resource flow and product design (428 KB) in Product Design and Life Cycle 

Assessment. 
5. Read the last chapter pdf Decoupling and rebound (686 KB) in: A Sustainable Baltic Region. Session 

9. 
6. Read chapter 3: pdf Strategies for ecodesign (381 KB) in: Product Design and Life Cycle 

Assessment. 
7. Read chapter 13: pdf Green marketing and eco-labelling (1.26 MB)  in: Product Design and Life 

Cycle Assessment. 

  

Medium level (widening) 

8. Read chapter 15: pdf Product-related environmental policies (271 KB)  in Product Design and Life 
Cycle Assessment. 

9. Read chapter 4: pdf Implementing eco-design (494 KB)  in Product Design and Life Cycle 
Assessment. 

10. Explore the concept of biomimicry (e.g. on Biomimicry Institute) 
11. Study some examples of sustainable products and judge how good they are (e.g. at Biothinking) 

  

Advanced level (deepening) 

12. Read chapter 9: pdf Applying LCA - Comparing two windows (1.77 MB)  in Product Design and Life 
Cycle Assessment. 

13. Read Case Study 3: pdf Eco-buildings - European projects for ecological building, Germany and 
Sweden (463 KB)  in Product Design and Life Cycle Assessment. 

14. Study certification systems for buildings on the Internet LEED, BREEAM, Nordic Swan. 

  

Additional Material 

Eco-labelling is an important strategy within the European Union work for Sustainable Production and 
Consumption as briefly shown in the first film. The second film shows the case of a small Estonian 
printing company, EcoPrint. 

Film 1: Sustainable consumption & production: a greener world 

Film 2: Ecoprint 
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5c. 
Waste – sustainable end-of-life of 

products 
  

Wastes piling up 

  

In the 1970s countries in Europe became alarmed by rapidly growing piles of waste. Landfills were 
expanding in many countries both by household waste and waste from industries. This was propelled 
by non-recyclable products from bars, kitchens etc. as well as the increasing number of packages 
used for all kinds of products in the shops. More than 50% of household solid waste consisted of 
packages. In the European Union the amounts of household waste is despite efforts over many years 
still increasing. It is now approaching 600 kg per year and capita. 

Even worse is the too common habit of illegal dumping of waste, e.g. along the roads increasing 
with increasing costs. In addition to being ugly, it pollutes - sometimes seriously e.g. lead or mercury 
from old batteries - and threatens wildlife. A particular bad habit is to dump waste from ships right into 
the sea. The sea cannot accommodate all the waste from boats, and many times the waste turns into 
deadly traps for sea animals, such as seals. Especially plastic is serious since most of the plastic ever 



produced, non-degradable, is still there and pollutes. In the Pacific Ocean currents have concentrated 
plastic debris to a huge area called the Trash Vortex. 

The costs of the growing piles of garbage and landfills mounted due to increasing land use and 
other resources being used up. Also landfills were environmentally problematic since they leaked to 
groundwater and emitted methane, a strong climate gas. For these reasons environmental legislation 
attempted to limit waste amounts and taxed waste sent to landfill. 

An even more important aspect is that waste on landfills is a sign that the resource flow is linear, 
and therefore completely unsustainable and in fact a symptom of badly designed production and 
consumption patterns. In general the material flows in Europe were in the 1990s overwhelmingly, 
more than 95%, linear and going from resources to production, and use to waste. 

The largest waste categories are mining and industrial waste. The management of this waste is 
discussed at session 5a. The most sustainable option is industrial symbiosis when waste is used as a 
resource. Some wastes are used for building infrastructure (e.g. roads) while agricultural waste may 
be used for energy purposes. Construction waste is a special case since it is such a large waste 
category. Costs of waste have spurred building companies to be more inventive to reduce this waste 
category considerably. 

In this sub-session we will mostly address household waste even if many of the options are also 
valid for industrial and agricultural waste. Another specification is that below we will deal almost 
exclusively with solid waste. Emissions to water and air, which also may be included in waste, will not 
be discussed here. There are several ways to deal with the increasing amounts of waste. Below we 
will summarize the most important ones. These measures should be seen in the contexts of product 
design (See Session 5b) as well as production (See Session 5a). 

The European Union has listed the different options to deal with waste into a waste hierarchy going 
from best to worst: 

Reduce, or waste reduction, reducing the product flow 

Reuse, make products more repairable and with longer lives, or give to next user 

Recycle, this most often refers to the materials in the products 

Composing, for organic waste, the resulting compost may be used 

Fermentation to biogas, also an option for organic waste, and biogas used for energy 

Incineration, organic waste may be burned and heat taken care of, e.g. in district heating 

Incineration, without recovery of the heat produced 

Landfill 

The most important way to deal with waste is recycling. Either to recycle the products themselves or 
the material they consist of. Recycling may be either internal or external. 



Recycling bottles 
is environmental friendly and easy. 

Internal recycling is when in a factory the material discarded in a product step is taken care of and, 
often after some kind of processing, fed back into the production chain. This is a very important part of 
Cleaner Production strategies and has reduced waste from industries and increased efficiency 
considerably. 

External recycling, or open loop recycling, is when the material is coming back to the production 
chain after having been used. A typical case is paper, which is sent back from the consumers after 
e.g. the newspaper has been used and read. The old paper is then washed to take away ink from 
printing and used for new paper products. Theoretically a cellulosic fibre can be recycled 6 times 
before it is too short to be useable for paper. Then it is sent to incineration. This process is also 
called downcycling, as the quality of the material decreases at each cycle. 

Recycling is never perfect but in some cases they may be close to 100%. Thus recycling of lead-
containing car batteries is very well organized in some countries to make such a technical recycling 
loop close enough to perfect to allow the use of the quite toxic lead in society. We would like to see 
the equally perfect recycling of all kinds of batteries but this is not yet the case. 

Recycling of household waste ask for a good waste sorting already in the households themselves. 
Good household sorting gives 6 basic fractions (compostable, burnable, paper and cardboard, 
plastics, metal, glass). Of course this has to be followed by proper processing at the later stages, 
which is not always in place. In addition special waste, such as batteries, light bulbs etc has to be 
managed in addition to the six categories mentioned. 

The many toxic components in different kinds of ordinary household equipments have prompted the 
European Union and other countries to introduce strict legal requirements on waste 
management of many products. Best known may be the Waste Electrical and Electronic Equipment, 
WEE, Directive. This prescribes how to properly take care of all kinds of electrical and electronic 
equipment, such as computers, refrigerators etc. It puts large responsibilities on the responsible 
authorities most often the municipalities. This is however only a small part of the whole. The 
European strategy for prevention and recycling of waste is one of the presently seven environmental 
themes in the EU and is backed by the Waste Framework Directive, which includes a long list of 
special directives. 

Recycling is also backed up by economic incentives, most importantly the deposit and refunding 
system. In this system the customer when buying a beverage pays an amount of money for the bottle 
or can. He/she is then refunded when the empty bottle or can is returned. In this way more than 90% 
of aluminium cans in Sweden are recycled. 



Increasingly often the producers also are legally required to take care of the wasted products. This is 
called Extended Producer Responsibility, EPR. In many countries it applies to a large number of 
electric and electronic products, large equipments such as cars, and equipments with some toxicity, 
e.g. light bulbs. 

Some waste can be bought and sold, that is, it has a market value. Thus scrap metal is quite 
valuable on the market, and sometimes scrap plastic is also sold. Quite expensive is scrap copper. 
Also some bio-waste is sold and bought, e.g. forest residues. More recently other products have 
entered the market, such as used car tires. Of course any kind of used items (cars, furniture etc), 
which are offered on a market belong to this category, and some municipalities make considerable 
efforts to make this second-hand market functional. In the waste hierarchy it belongs to reuse. 

Recycling reduces the material flows, but also improves energy management as the waste stream 
includes a considerable amount of energy. This is particularly clear for metals: to produce a metal 
object from scrap metal rather than from the virgin ore is much less energy requiring. Thus to use 
scrap iron consumes 6 times less energy, scrap copper 30 times less and aluminium 50 times less 
energy compared to virgin ore. To use recycled paper instead of fibres from wood uses about 6 times 
less energy. It is obvious in all cases that virgin resources are saved, for example many trees in the 
case of paper production. Likewise waste to energy is important: Solid waste is incinerated and the 
heat used for district heating and coproduction of electricity; compostable waste is fermented to give 
biogas for energy purposes (See Session 2a). 

Developments: during the last decade in EU the number of landfills has decreased and those 
remaining are strictly regulated and are subject to the IPPC Directive (Integrated Pollution Prevention 
and Control). Instead waste stream are managed according to increasingly more careful legal control. 
Recycling is increasing and material which cannot be recycled are more often sent to waste 
incineration in power plants for energy recovery. Still, amounts of household solid waste per capita 
continue to increase. 

  

 

Materials for session 5c 

Basic level 

1. Read chapter 18, pages 551-555: pdf Soil protection and solid waste management (5.60 
MB) in: Environmental Science. 

2. Read chapter 18, pages 556-559: pdf Soil protection and solid waste management (5.60 
MB) in: Environmental Science. 

3. Read chapter 10: pdf Waste management and product design (402 KB) in: Product Design and Life 
Cycle Assessment. 

4. Read chapter 10:  pdf Waste reduction (380 KB) in: Cleaner Production - Technologies and Tools for 
Resource Efficient Production. 

Medium level (widening) 

5. Read chapter 18, pages 559-562: pdf Soil protection and solid waste management (5.60 
MB) in: Environmental Science. 

6. Read pages 208-209, part B: pdf European Union environmental legislation (211 
KB) in: Environmental Policy - Legal and Economic Instruments. 

7. Read pages 211-212, part B: pdf European Union environmental legislation (211 
KB) in: Environmental Policy - Legal and Economic Instruments. 



Advanced level (deepening) 

8. Study Case 1 pdf Kunda Nordic Tsement (298 KB) in: Environmental Management Systems and 
Certification. 

9. Study some cases which use the C2C (Cradle to Cradle) approach, e.g. McDonough Braungart 
Design Chemistry MBDC. 
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6a. 

The living world 
The many millions of life forms on our planet form the basis of all life and our future. Sorry to say the 
most obvious impact of the growing human society is reduced biodiversity, the diversity of life forms. 
For many the beginning of work for a sustainable future was a growing concern for so many 
threatened species and environments. The alarm clocks were first rung by the International Union for 
the Conservation of Nature, IUCN (today called International Conservation Union) and soon after by 
the World Wildlife Fund, WWF, already after the Second World War. Diversity decreases on three 
levels: genes, species, and ecosystems. 



Wetlands, as here Biebrza National Park in Poland, are among the most diverse habitiats in the Baltic Sea region. Photo CC-BY-SA-2.5: Wojsyl. 

  

Today the threats towards our living world are even more serious. The extinction of species is 
estimated to be between 100 and 1000 times faster than before the big impact of human societies. 
Behind this are three main and many minor changes. Firstly; the ongoing disappearance of natural 
environments, biotopes, the most serious being tropical forests, coasts, and wetlands. Secondly; the 
spreading of species to environments where they did not exist before, not the least marine species, 
which travel with the water of big ships. These new alien species most often are not able to establish 
themselves, but some grow without control and become invasive and destroy existing ecosystems. 
Thirdly; pollution may be disastrous to species, which are sensitive to chemicals for which they do not 
have any defence. 

The different life forms have a large value to humans, not always recognised. They form the base for 
our production of food and many species are the origin of pharmaceuticals, which form the base for 
healthcare and our capacity to cure diseases. The efforts to preserve genetic diversity have taken the 
form of gene banks, where species threatened by extinction are stored for the future. The value of a 
living and rich environment allows us to enjoy nature and its beauty. A green and natural environment 
is important for our wellbeing, as has been shown repeatedly in much research. 



 

Bees as pollinators play an important role in the ecosystem. CC Photo: Andreas. 

The services which nature provides to societies and in general to the planet are called ecosystems services. The 

ecosystems services are productive, such as growing of food, or regulatory, such as natural cleaning of water or pollination 

of plants or regulation of weather. There are also aesthetic ecosystems services such as the beauty of nature or individual 

species and our possibilities to enjoy nature. Some of these ecosystems services are today drastically decreasing, e.g. the 

pollination of fruit trees are very bad in some areas, with grave economic consequences, due to diminishing populations of 

pollinating insects. 

A complete review of the state of the planets ecosystems was initiated by the UN in year 2000. More 
than a thousand researchers all over the world contributed to the report published in 2005, 
the Millennium Ecosystems Assessment, MA. They concluded that 60% of the ecosystems are on 
decline, some of them seriously so. The Assessment is seen as complementary to the reports by the 
Climate Panel and will be continued. 

The traditional way to safeguard biological diversity and protect individual species from extinction 
is nature conservation efforts. This includes protection of parts of the landscape as national parks 
or through similar arrangements. The EU system Natura 2000 with many thousands of individual sites 
together protects around 18% of the land in the EU countries. These include all kinds of states of 
protection. Important parts of the system are sites for the protection of birds and wetland areas. The 
IUCN has established a red list of species in different degrees of threatening. Red listed species are 
being protected in many countries. 

The UN Convention of Biological Diversity (CBD) from the 1992 Rio Conference is a most 
important initiative to protect our living world. Today the convention has 192 nations and the 
European Union as partners. The convention covers all ecosystems, species, and genetic resources. 
At its COP 10 in Nagoya, Japan, in October 2010 a Protocol on sharing of genetic resources was 
agreed on. The COP 11 was organised in Hyderabad in India in 2012. A number of other agreements 
exist, but the results from these are weak and implementation is often lacking. To strengthen the 
process the UN announced the period 2011-2020 to be a decade for biodiversity. 

The concept of Ecosystems health has recently gained support as an integrated concept describing 
the interlinked issues of biodiversity, ecosystem services and carrying capacity. A healthy ecosystem 
includes plants and animals that produce organic matter and simple organisms that break it down. A 
healthy ecosystem has a large diversity and is capable of self-restoration after external disturbances 
(resilience). The ecosystem health concept often also includes concern for human health and good 
agricultural practices, as humans are seen as part of the ecosystem. The concept includes a 
dimension of philosophy (see e.g. the Gaia philosophy) and ethics (for example deep ecology) and 
respect for life forms. 



  

Materials for session 6a 

Basic level 

1. Read chapter 8, pages 240-246: pdf Changing the living world, Biodiversity (5.31 
MB)  in Environmental Science. 

2. Read chpater 8, pages 247-251: pdf Changing the living world, Strategies for protection of 
biodiversity (5.31 MB)  in Environmental Science. 

3. Read chapter 7, pages 206-211: pdf Society and landscape, Landscape ecology and 
biodiversity (9.84 MB)  in Environmental Science. 

  

Medium level (widening) 

4. Read chapter 8, pages 222-239: pdf Changing the living world (5.31 MB)  in Environmental Science. 
5. Read chapter 2, pages 39-51: pdf Landscape Functions and Services (1.35 MB)  in: Rural 

Development and Land Use (Ecosystem Health and Sustainable Agriculture Book 3). 
6. Read the Millennium Ecosystem Assessment (MA) Synthesis Report pages 16-54 (pdf-file). 
7. Study Difference Between a Biome & an Ecosystem in Sciencing. 

Advanced level (deepening) 

8. Study the Convention of Biological Diversity, CBD. 
The official Convention of Biological Diversity website. 
The IUCN website 

9. Study the IUCN world conservation strategy (pdf-file). 
10. Study the concept of Ecosystems Health as applied to the Baltic Sea in the report Ecosystem Health of 

the Baltic Sea (pdf-file) of Helcom (Baltic Marine Environment Protection Commission). 
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6b. 
Land and water 

We all live on and by the land and the water of planet Earth. To care for land and water so it may 
host us and feed us is an important part of sustainable development. The surface of our planet has 
some 30% of land, some green and productive; others less so, like mountains and deserts, glaciers 
and tundra. All of these are dramatically changing: forests are shrinking; deserts are spreading and 



glaciers melting. The Global Footprint network estimates that there are 12.5 billion so-called global 
hectares, that is, bio productive land areas. This means there are 1.78 global hectares per capita to 
produce our food, energy and fibres and to take care of our waste. The per capita global hectares are 
decreasing both due to population increase and the destruction of land. 

 

 

HANPP - the human appropriation of net primary production - is an aggregated indicator that reflects both the amount of area used by humans and the intensity 

of land use. Source: Institute for Social Ecology, Austria. (Click to enlarge) 

In the western world we see an over use of land. Human activity dominates 43% of the land surface of the Earth, and we 

affect twice that area. One-third of all available fresh water is diverted to human use. A full 20% of the net terrestrial 

primary production of the Earth, the sheer volume of life produced on land every year, is harvested for human purposes. 

We use more than our fair share of bio productive land, in Europe about 3 times more and in the US 5 times more (see 

further Session 4). The Global South use much less resources, but this situation still constitute an overexploitation of 

natural resources, especially of fossil energy and forests. Land resources start to become scarce, and we may expect a lack 

of food in the world in the future. This is corroborated by a steeply increasing price of both food and land and by 

accelerated foreign investments in land, especially in Africa (land grabbing). 

 

Arable field near Vienna, Austria. CC Photo: Hermann Falkner. 

In addition productive land is decreasing. Present land management practices decrease productive land and leads to loss 

of topsoil and desertification. It is estimated that the loss of topsoil is several hundred times larger than the build up new 

soil and new organic content. Global warming in some areas leads to dramatically decreased precipitation and extensive 

droughts, making large areas unfit for production. In addition, land management practices increase emissions of GHG, 

especially carbon dioxide. Carbon is released through drainage of wetlands, ploughing and all procedures, which increase 

the access to air, and oxidation of the organic content of topsoil. 

The availability of water is equally shrinking. The overuse of surface water e.g. for agriculture, 
which represents 70% of water use, has lead to sinking groundwater tables, sinking water levels of 
the large lakes, such as the Aral Sea in Central Asia, Lake Victoria in East Africa, and also dramatic 
changes of the largest rivers, e.g. Colorado River in North America. Melting glaciers give less water to 
the rivers and thus influence agriculture in the drainage areas. 



 

Irrigation of arable fields in Texas, USA. CC Photo: AgriLife Today. 

The interface between land and sea is especially critical. Many coastal areas are threatened by pollution and most 

seriously eutrophication, that is, an oversupply of nutrients, nitrogen and phosphorus. The nutrients stimulate the growth 

of algae, which consumes available oxygen and may lead to anoxic bottoms devoid of all higher life forms. In this way 

coastal areas in Southeast Asia, crucial for the food for billions of inhabitants, are destroyed, as are thousand of lakes and 

rivers in the world. 

Most of the surface of the planet 70%, covered by water, makes up the seas of the world. Also these 
are severely changed. The productive capacity of the seas of the world is reduced both by these 
changes in the conditions of the environment and also by over harvesting, especially of fish. The 
world oceans are furthermore facing increased acidification due to increased concentrations of carbon 
dioxide turning into carbonic acid when dissolved in the water. So far about 50% of CO2 emissions 
have been dissolved in the oceans. The changes are especially serious to coral reefs, very special 
ecosystems that harbour some 50% of marine biodiversity. 

 

Sea level rise as observed (from Church and White 2006) shown in red up to the year 2001, together with the IPCC (2001) scenarios for 1990-2100. Source: 

http://www.realclimate.org 

In the long term coastal areas face yet another difficulty. Due to global warming, sea levels will rise. According to 

predictions of climate models, low lying coastal areas, for example in Southeast Asia, will be flooded as this will happen 

towards the end of this century. 

Several measures to safeguard land and water have been introduced. Landscape protection, 
included as one measure in the Biodiversity Convention, cover about 20% of all land surfaces on 
Earth. Improved land management measures, such as agro forestry, minimum tillage or use of bio 
char, have also been implemented to keep topsoil intact and retain the productive capacity of land, 
e.g. in several projects in Asia and Africa. Tree plantation is done on a large scale in many places, 
both for climate mitigation and to improve ecosystem services. New techniques for irrigation in 
agriculture may dramatically reduce the need for water. Most importantly restoration of ecosystems is 
possible also at large scale and in areas severely degraded and barren. Such restoration projects 



demonstrate how soil, greenery and water can return, people get new livelihoods as food production, 
economic life and wellbeing is strengthened. 

Of the international conventions introduced to protect land and water of the world the most 
significant are the United Nations Convention to Combat Desertification, UNCCD. It is regrettably the 
weakest of the Rio conventions as it is lacking its own financing. Agreements on Reducing Emissions 
from Deforestation and Forest Degradation (REDD) are included in the Climate Convention as it has a 
great influence on GHG emissions. Wetland preservation is covered by the already old Ramsar 
convention. This convention is focused on the preservation of biodiversity rather than on the 
productive capacity of land and water. There is no convention to protect the oceans of the world, 
which thus face e.g. unregulated fishing, in addition to e.g. dumping of waste, most seriously plastics 
which remain in the water. EU directives protect landscape, meadows, and surface waters. 

Atnasjöen and Rondane NP, Norway. CC Photo: Cato Edvardsen. 

The landscape with its land and water, forests and fields, are of immense importance for the 
wellbeing of us humans, not only for its physical services such as providing food and water, but also 
as a living environment, for its cultural and spiritual significance, and as the means by which we are 
connected to the past and the future of humankind. We should leave planet Earth to our children and 
grandchildren to enjoy just as much as our ancestors and we have. 

  



Materials for session 6b 

Basic level 

1. Read chapter 7, pages 187-195 and 196-201: pdf Society and Landscape, History of landscape 
change (9.84 MB) in Environmental Science. 

2. Study the basics of footprint science on Global Footprint Network  homepage. 

  

Medium level (widening) 

3. Read chapter 1: pdf Water resources and water supply (521 KB) in: Water Use and Management. 
4. Land Resources planning (LRP) to address land degradation and promote sustainable land 

management (pdf-file). Food and Agricultural Organisation of the United Nations 
5. The world's remaining great forests by Jessica Aldred, the Guardian 
6. Wikipedia: Biome. 
7. Living Planet Report 2016 (pdf-file) 

 
8. The Baltic Sea a movie by Markus Nord. 
9. Green Gold - Environmental film maker John D. Liu documents large-scale ecosystem restoration 

projects in China, Africa, South America and the Middle East, highlighting the enormous benefits to 
people and planet of undertaking these efforts globally 

  

Advanced level (deepening) 

10. Study Desertification and the UNCCD by Phillip Cullet, University of London and at the home page of 
the UNCCD. 

11. Study Deforestation: Facts, Causes & Effects at Livescience. 
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6c. 
Agriculture and food 

The production, storage, distribution, eating and management of food constitute one of the most 
important human impacts on the environment. At the same time it is a most essential part of our 
everyday life and wellbeing. Agriculture covers 40% of the earth's total ice-free land area. It accounts 
for 70% of the global fresh water use, it emits more greenhouse gases than any other human activity, 
it employs 3/4 of the world's poorest people and it feeds all of us. Agriculture is the key foundation of 



human civilization and it is also where most of our present day development problems converge, such 
as poverty, hunger, environmental degradation and climate change. 

Arable field near Alresford, England. Photo CC BY 2.0: Mike Cattell. 

Agriculture has developed dramatically. The production and caretaking of harvesting, hunting and 
fishing once was the main occupation in society. In a modern industrialised country however, only 
some 2-5% of the population provides all food for the rest. Agriculture and fishing has been 
industrialised. The production from a hectare of land has been multiplied by new methods, new 
genetic varieties, and input of nutrients. These developments are still ongoing, e.g. using GMOs, 
genetically modified organisms. The GMO technique is by itself not a threat to sustainability of the 
environment; it is just a method. 

Industrialised agriculture depends on linear material flows of nitrogen and phosphorus, which is 
unsustainable. Phosphorus, mined from a few deposits in the world, will as a non-renewable resource 
finally become emptied. Nitrogen produced by the industrial fixation of nitrogen gas requires large 
input of fossil energy and is thus also in this way non-renewable. The global nitrogen flow has due to 
this doubled and is unsustainable. Excess nitrogen and phosphorus from agriculture is today polluting 
the water in lakes, coasts and the sea in many parts of the world, and it is causing serious 
eutrophication. 



In contrast, traditional agriculture was carefully managing the circulation of nutrients by returning 
manure to the fields, composting all organic waste from the preparation of food, and also by returning 
human excrement to farmland. Among the many efforts made today to re-establish circular flows of 
nutrients we see how manure, directly or as a residue after biogas production containing most 
nutrients, are being returned to fields; food waste in cities is collected; and sludge from wastewater 
treatment plants is used for fertilisation. But it is insufficient and heavy metals and toxic organic 
chemicals too often pollute organic waste, e.g. sludge from wastewater treatment plants. 

 

A cow grazing in a pasture. CC Photo: Anuradha Dissanyake. 

Modern agriculture produces an ever-increasing share of meat rather than grains and vegetables. 
In an industrial society 80% of all we see growing on farmland is food for animals, and large parts of 
land are used as grazing land for animals. Meat in the menu has been increasing worldwide during 
the last 100 years and in the western world it is still increasing. This is clearly unsustainable and in the 
future meat in our diet has to decrease significantly. The carbon footprint of one kg of beef is a 
hundred times that of a kg of potatoes. The excessive production of cheap meat depends on factory-
like conditions violating animal welfare. This is un-ethical, and it also leads to low quality food. Today 
in some countries it is increasingly limited by regulations. 

In the western world wasting food adds to the problem. In the EU about 30% of all edible food is 
wasted, and in the US about 50%. In the US food costs are the lowest, wasting of food the highest 
and animal rights least respected. An important strategy to reduce the carbon footprint of food is to 
take care of food better and to reduce meat in the human diet. 

In the Global South a major problem is that a high percentage of food is destroyed in storage, e.g. 
by mould and rodents, and that food is not distributed to those who needs it. 



 

CC Photo: Robyn Lee 

 Seafood is an important part of the diet. Once, most human societies were located along coasts or 
rivers to secure seafood, fish, crabs, etc. Today also fishing has been industrialised, with partly 
terrible consequences. With modern trawls, sonars and refrigeration ships the seas have been 
vacuum cleaned; global peak fish occurred in the end of 1990s and several, formerly common fishes 
are today threatened species, e.g. tuna, swardfish and eel. Regulations using fishing quotas have 
been introduced in many waters and have today led to the improvement of fishing in some European 
waters. It is a modern application of management of a common resource to avoid the tragedy of the 
commons (See Session 9). Aquaculture, especially of salmon, has increased dramatically, but as long 
as they are fed with fish from the sea it is not a sustainable practice. 

Some new approaches have been introduced to increase self-sufficiency and food security. Organic 
farming and food is increasing rapidly in many places in the world. It relies on circulation of nutrients, 
limited or no-use of biocides, and secured animal welfare. In agro forestry agriculture is conducted 
among trees, a system which preserves soil and water and is building new topsoil. Growing food in 
cities, urban agriculture, uses terraces, roofs and other areas to grow food. Most advanced 
is permaculture, which builds on ecological design principles, including growing your own organic 
food, use more rainwater, preservation of landscapes, restoration of ecosystems, and homes built 
from natural materials. 

Food is a global commodity. This is in most cases not a serious concern as such, but it carries a 
transportation cost. An opposite trend is to increasingly buy food on local markets and from local 
producers. It leads to a more seasonal diet, often with higher quality and less cost for preservation. 

Will there be enough food in the future? How will 9 billion people be able to eat without 
undermining the very basis for food production? The problem is aggravated by competition between 
food and energy crops as well as the continuing degradation of agricultural land. Key changes are 
needed in this sector to achieve a transition to a sustainable society. 

  

Materials for session 6c 

Basic level 

1. Read pdf Land and productivity – can the Baltic region feed us all? (353 KB)  in: Food and fibres, A 
Sustainable Baltic Region. Session 4, pages 5-10. 



2. Read pdf Approaches to Sustainable Agriculture – Ecological farming (152 KB)  in: Food and 
fibres, A Sustainable Baltic Region. Session 4, pp 31-36. 

3. Read chapter 33, pages 242-246: pdf Carbon Flows and Sustainable Agriculture (1.07 
MB)  in: Sustainable Agriculture. 

4. Read Urgent call to reduce food waste in the EU  by Committee on Agriculture and Rural 
Development 

  

Medium level (widening) 

5. What is Sustainable Agriculture? by Sustainable Agriculture Research and Education Program, 
University of California, Davis, USA. 

6. Read chapter 8, pages 65-81: pdf Leaching Losses of Nitrogen from Agricultural Soils in the Baltic 
Sea Area (4.32 MB)  in Sustainable Agriculture. 

7. Read chapter 27, pages 259-276: pdf Consumer Demands: Organic Agriculture (4.44 
MB)  in Sustainable Agriculture. 

  

Advanced level (deepening) 

8. Study food losses in Global food losses and food waste – extent, causes and prevention. Report to 
the Food and Agricultural Organisation of United Nations, 2011. 

9. Read How to Feed the World in 2050?. Report from a FAO convened three-day Meeting of Experts in 
Rome, 2009. 

10. Read World review of fisheries and aquaculture. UN Food and Agricultural Organisation, 2010. 
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6d. 
Forests and fibres 

  



Forest between Oskava, Mostkov and Vaclavov in North Moravia, Czech Republic. Photo CC BY-NC-ND 2.0: Petr Cervinka. 

Forests cover a substantial part of the land surface of the earth. In Europe it is 44%, a figure that in 
Sweden and Finland increases to about 70%. About half of the forests in the world have been cut 
down during the development of human societies. Deforestation is still going on, now mostly in the 
Global South. This is serious since the tropical forests harbour a large part of the world’s biodiversity 
(See Session 6a). The boreal forests in Northern Europe are more monotonous. 

Much of the existing forests have changed due to human intervention and is today more like 
monocultures, in the north of pine trees, and in the south of other economically interesting trees such 
as oil palm or fast-growing eucalyptus. In Europe, the only residues of the original large forest, which 



covered the continent, are found in Belarus and Poland. Nevertheless forests remain an important 
part of the landscape and provide all kinds of ecosystems services (See Session 6a). 

Forests are important for sustainable development. They can function both as sinks or sources of 
CO2 and other GHGs and are thus an essential part of the climate change and the efforts to mitigate 
climate change (See Session 4b). Forests are growing slowly and for that reason they naturally brings 
in the issue of long-term management of a renewable resource. Concern for forest and forest survival 
led to the concept of sustainable development already in the 18th century (See Session 1a). Forests 
are a key natural resource for human society. 

Forests constitute a renewable source of energy, a fuel. Wood was once the only source of energy 
in most societies. The excess harvesting of trees and bushes for cooking etc in some developing 
countries is a threat to proper land development. In western countries wood as a source of energy 
takes several forms. Most important is traditional wood, but to that is added also wood waste or forest 
residues, such as branches and roots. The pulping liquor, or black liquor, from the processing of pulp, 
paper and paperboard in industry represents about 50% of the material in wood. It contains lignin, 
which cannot be used for paper manufacturing. Waste paper and wood from constructions as well as 
residues from saw mills and other industries etc can be used as energy for example in district heating. 

 

Swedish energy consumption in 2011. Source: Svebio, http://www.svebio.se 

The use of bio energy in the energy mix of the EU and its member states is increasing. (See Session 
4a). In Sweden the figure is 32% and increasing. Wood biomass as pellets and wood chips is used in 
burners in individual homes and in power plants. Black liquor can be used directly but is increasingly 
converted into biodiesel. So-called second generation bio fuels rely on cellulose from wood being 
hydrolyzed and subsequently fermented into ethanol. Paper and wood waste is burned in 
household waste incineration plants to produce heat and electricity. 



 

Energy forest (Salix) near Uppsala, Sweden. CC photo: Vilseskogen. 

Energy forests, also called short rotation plantations, are plantations of fast growing species, 
e.g. Salix. They are harvested after 3-5 years, having reached a height of about 5-6 meters. Energy 
forest still represents only a small part of the bio energy market. 

Wood is foremost a material for all kinds of constructions from small objects to furniture and 
buildings. The technology of using sawed timber for building houses has improved dramatically 
during the last 20 years. Multi-storey and multi apartment houses may today be built entirely by wood. 
This is an improvement compared to the use of concrete and plastics. Concrete production is causing 
some 5% of the worlds CO2 emissions and need to be reduced. The transport of wood to the building 
site requires less efforts and energy, since wood is much lighter. The building time is also shorter for 
wooden houses, all making wood houses better economy. Finally the end-of-life of a wooden building 
does not constitute a problem. 

Wood is also the main source of fibres and chemicals used in all kinds of material. Most important 
is the production of paper, which uses the cellulose fibres in the wood, but also e.g. for insulation 
materials. The forest will also have to replace fossils for manufacturing. In a future without oil the 
chemical industry (the largest industry sector in the EU) will need renewable sources for production of 
chemicals, including wood, to develop an entirely green chemistry. 

Materials for session 6d 

Basic level 

1. Read chapter 13, pages 166-170: pdf Sustainable forestry (903 KB)  in: Rural Development and Land 
Use. 

2. Read chapter 17, pages 197-202: pdf Biomass production in energy forests (931 KB) in: Rural 
Development and Land Use. 

3. Study Białowieża National Park the original European Forest 

  



Medium level (widening) 

4. Read chapter 14, pages 171-178: pdf Forestry in the European Union parts of the Baltic Sea 
region (762 KB) in: Rural Development and Land Use. 

5. Read chapter 15, pages 177-186: pdf Forests and Forestry in three Eastern European 
countries (939 KB) in Rural Development and Land Use. 

6. Read Land areas and biomass production for current and future use in the Nordic and Baltic 
countries (pdf-file) by Nordic Energy Research (NER) research project 

7. The world's remaining great forests by Jessica Aldred, the Guardian (also at 6b) 

  

Advanced level (deepening) 

8. Study multi storey wooden houses. Resources include: 
Multistorey timber building in UK and Sweden. In NZ Timber Design Journal. 
Nine Storey Apartment Built Of Wood in Nine Weeks By Four Workers in Treehugger September 
24, 2010. 

9. Global Forest Watch - Forest monitoring designed for action 
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7a. 

A culture of mobility 
Mobility is a main aspect of life. Many species travel extensive distances as parts of their annual or 
even daily life patters. We may remind ourselves of migratory birds, of herding animals moving for 
grazing land or carnivores roaming vast territories. Man seems to be such a mobile species. Just 
walking around is for many a pleasure in itself. More extensive travels such as hiking in the 
mountains, pilgrimages or “wanderings”, are for many a pleasure and enjoyment, for some the best in 
life. 



A Barnacle Geese flock (Branta leucopsis) flying in formation. The picture is taken in Finland, during the autumn migration from Novaya Zemlya to the Baltic 

Sea. Photo CC BY-SA 2.5: Thermos. 

  

Yet in our societies 100 years ago almost everyone was stationary. The dialects remind us of that. On 

the average a person in Sweden (probably the same in most countries in the region) moved not 

further away than 1 km a normal day, typically by foot.  

 

Vehicle kilometers of travel in the UK 1950-2005. Blue = all road traffic, green = car traffic only.Source: Imperial College. 

Today this figure, the extent of mobility, is closer to 35 km per day and almost twice as high for those – especially middle-

aged men – with the highest mobility. On average we travel close to one hour per day. It appears that this time is fairly 

constant over time but the distance covered increases with faster cars, buses, trains, flights and better roads. Mobility has 

been increasing faster than GDP in many countries and it is still increasing in e.g. the three Baltic States and Poland. When 

we have more money we use much of it for travel. 



There are many advantages of mobility. Better possibilities to travel means that an individual may 
more easily meet friends and family, take an attractive job further away, and visit distant shops, and 
sport events. These possibilities are highly valued by many and increase our quality of life and 
freedom. To be able to travel, to visit interesting places, enjoy sun and beaches and relax is a most 
favoured possibility in the welfare states where many have economic means and are healthy. In 
Sweden some 350,000 individuals travel to Thailand for vacation each year, to be compared to one or 
two generations ago when the typical destination was somewhere in Sweden, followed by the 
Mediterranean one generation ago. 

 

Looking south above Interstate 80, the Eastshore Freeway, near Berkeley, California on a Saturday afternoon. CC Photo: Minesweeper on May 14, 2005. 

Mobility is of two kinds. So-called forced mobility is travelling which is not wanted by the individual 
but required for work and needed social services. Most typical this includes commuting between 
home and work. Travelling as part of the job is also increasing rapidly. Voluntary mobility is travel 
chosen by the individual for example in connection with free time and tourism. Voluntary mobility, 
especially for tourism, is an important part of most peoples’ lives. 

Tourism is one of the most rapidly increasing sectors or our economy. Tourism requires travel. So 
called sustainable tourism seems not to include travels in their concept as it is dealing mostly or only 
with what is happening at the tourist site. Most people choose the cheapest way to travel, which for 
longer distances almost always is by air. Air travel increases vary rapidly. It is also the most polluting 
in terms of emissions of carbon dioxide and other GHGs per person kilometre. We see a small 
increase in long distance train travel, which has much less emissions. How to make tourism more 
sustainable is a very difficult challenge. 

Mobility may mean different  things, from walking, travelling by bike, rail, boat and air, but today 
mobility is completely dominated by car use. Within the European Union (EU 27) about 85% of all 
kilometres travelled are by car. In interviews most people refer to comfort and speed as the reason for 
using a car. It is interesting that those preferring other modes of transports from bikes to trains also 
refer to comfort and speed when asking why they prefer this mode of transport. But car ownership 
certainly has more dimensions than practical for transport. For many a car symbolises freedom, 
independence and status. 

Car ownership increases in society with economy up to much more than one car per household. 
Cars are many and it shows in the larger cities as congestion up to the point when car use becomes 
difficult, and restrictions have to be introduced by authorities. Some cities (e.g. Stockholm, Oslo and 
London) restrict car use by a tax on entering the city. If all German cars were on the roads 
simultaneously the average distance between them would be 12 meters. Cars are also a major factor 



on the economy of our societies. If sales, repair, fuels, insurance etc are all included it totals some 10-
15% of the economy of Western Europe and a large share of all work opportunities. 

 

The Old Market Roundabout in Bristol, England. CC Photo: Adrian Pingstone. 

The increased preference for cars has obvious consequences for how our cities, villages and 
countryside looks like. The mobility infrastructure is a key feature of our societies. Traffic-scapes 
are dominating our outdoor environment especially in cities but also in countryside.  In cities this is 
mostly negative for culture and the architecture, possibilities to meet and social relations. In cars 
people are isolated and do not interact. “Reclaim the cities” is a counterforce; the increased number of 
car-free city centres as well. In the countryside roads and railroads are cutting off mobility for animals, 
and reduce biodiversity. It is sometimes attuned by animal tunnels and bridges. 

The high level of mobility has large costs and is at present not sustainable. The three most serious 
consequences are environmental impacts, energy use and a high level of accidents. Each of these is 
multifaceted, serious and difficult to reduce. Today these costs have increased far beyond what is 
sustainable. Instead it appears that mobility and travel is one of the largest, perhaps the largest, 
challenge in the transition to a sustainable society. 



 

Fram - the bicycle from Uppsala, Sweden. 

Car traffic is mainly responsible for these effects. It is a large consumer of oil. The transport sector accounts for 

about 40% of GHG emissions in Western Europe, a share which is increasing. Ways to make transport less 

dependent or even independent on fossil fuels are thus necessary. Pollution of air by car exhausts is also serious 

and causes large negative health effects. The rate of accidents in the transport sector is serious. In the EU25 

44,000 fatalities occurred in road traffic in 2004, and very many more were seriously injured. 

But there are other ways to move than by car. Biking has many advantages over car traffic, but of 
course do not compete at longer distances. Public transport, when functioning properly, is as well a 
more sustainable alternative. Choosing these means of transport over car is very much a question 
of mobility life style. In larger cities in the world it appears that there is a new trend as car ownership 
is decreasing slowly since a few years. 

Materials for session 7a 

Basic level 

1. Read chapter 1: pdf The challenges of mobility (144 KB) in: A Sustainable Baltic Region. Session 6: 
Towards Sustainable Mobility. 

2. Read chapter 2: pdf How and Why – the Development of mobility (602 KB) in: A Sustainable Baltic 
Region. Session 6: Towards Sustainable Mobility. 

3. Read chapter 3: pdf The cost of transportation – energy and environmental impact (236 KB) in: A 
Sustainble Baltic Region. Session 6: Towards Sustainable Mobility. 

4. Steps to improve sustainable mobility (at youris.com) 

  

Medium level (widening) 

5. Exploring Mobility Solutions - Civitas. The Civitas EU project is a resource for a long series of EU 
projects for Sustainable mobility 

  



Advanced level (deepening) 

6. Read chapter 5: pdf Approaches to sustainable mobility (253 KB) in A Sustainable Baltic Region. 
Session 6: Towards Sustainable Mobility 

7. Read chapter 8: pdf Life-style and mobility (232 KB) in A Sustainable Baltic Region. Session 6: 
Towards Sustainable Mobility. 

8. Read the Global Plan for the Decade of Action for Road Safety 2011-2020 (UN United Nations Road 
Safety Collaboration and other stakeholders). 
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7b. 

Means of mobility – technology and 

systems 
Since the environmental impacts of transport are so large the means we use to transport ourselves or 
our goods are of key importance. There has also been a considerable development of the technology 
of transport. Equally important is the development of transport infrastructure as well as the 
organisation of transport and its alternatives from walking, biking, cars, public transport to information 
technologies. Many approaches to sustainable mobility rely on technical developments, such as 
green cars, or organisational developments, such as design of urban transport. These issues will be 
addressed in this subsection. 



Second generation (2017–present) Nissan Leaf in the quick charging station in Talsi municipality, Latvia. Photo CC BY-SA 4.0: Marruciic, 

https://commons.wikimedia.org/w/index.php?title=User:Marruciic&action=edit&redlink=1 

  

As car travel is so dominating in our present system the development of the car is crucial. There are 
some fundamental shortcomings of the present conventional car. It depends on fossil oil; it is 
comparatively heavy, often close to one tonne; the air pollution caused by cars is serious; cars are 
noisy especially at higher speeds and take much space in cities, etc. Environmentally better 
alternatives to the conventional car are those using less fuel, either because of being diesel, or 
smaller, and those using alternative fuels, such a bio ethanol or biogas. 



 

The four stroke combustion engine. Source: Zephyris. 

In a conventional car the combustion motor is very inefficient. Typically some 18% (petrol) or 22% (diesel) of the energy in 

the fuel is used to move the wheels. The rest becomes heat. In an electric car this efficiency is much higher, at best case 

closer to 80-90%, which is, about four times as much as the combustion engine. That is why in a sustainable transport 

system electric cars are expected to be an important component. The largest difficulty today is the means to store 

electricity, the batteries. The best cars today allow about 150 km until batteries need recharging. This is not necessarily a 

serious shortcoming since the large majority of car travels are much shorter. Recharge of electric cars may be done at 

home, for plug-in cars, at charging stations or by fast exchange of batteries. There are also hybrid cars (electric and 

combustion), using electric the motor for the many small trips and the conventional for longer ones. A sustainable electric 

car requires of course that the electricity used is renewable. 

Also the combustion motor car has been made more sustainable by using renewable fuels. The bio 
fuels include biogas, bio ethanol and biodiesel. In some situations the use of bio fuels may be the best 
alternative. When food waste and other organic waste in a city are used for biogas production it may 
be sufficient for all city buses, thus establishing a sustainable recycling system. Large-scale 
production of bio ethanol is only sustainable if it is not using fossil fuels during production or it is 
competing with other more important uses of the crop. Bio ethanol is today the dominant bio fuel but 
is not considered to be a long-term solution. Similar considerations are valid for bio diesel. Both are 
today mixed in standard fossil fuels to decrease CO2 emissions from traffic. 



 

Old 1970s trams (type Valmet Nr I) in Helsinki, Finland, in the Töölö district. CC Photo: Jonik. 

 A large part of the energy consumption in cars is caused by friction between the tyres and the road. 
That is why rail traffic is energy-wise so much better than road traffic. Electric vehicles on rail, trains 
and trams, is the most energy-efficient way to move both people and goods on land. A well 
functioning metro, tram and local train systems are important components of a sustainable transport 
system in a city. Train traffic is also the best alternative for freight traffic on land. Fast trains have the 
possibility to replace much air travel without much time loss and much comfortably running from city 
centre to city centre, with dramatically reduced environmental impact. 

Air traffic only accounts for only about 1% of total travel, but still about 800 million passengers were 
carried by air in 2010 in the EU-27. Air traffic has the largest environmental impact per person 
kilometre. There are small possibilities to reform air traffic into a more sustainable system although 
research is ongoing to produce bio fuel for airplanes from wood. The most reasonable development 
now is to substitute shorter air travels by fast trains, and use more ICT for business meetings. 

Boat traffic is expanding fast, both for business and pleasure. Environmental impacts from boat 
traffic include emissions of carbon dioxide and acidic SOx, especially from the use of oil with high 
sulphur content. There are also many cases of toilet and other organic waste emitted right into the 
sea. Regulations to reduce environmental impacts of boat traffic are much needed but only slowly 
implemented. 



 

Bus lane 

Obviously transport would be more efficient if more people would share the same vehicle. This is done in public transport. 

Here the emissions per person kilometre is drastically reduced both when bus is used, and even more so in train or tram. 

Traffic infrastructure would be much better with more public and less private transport, and congestion would diminish. 

Research suggests that most important for a good public transport is to avoid waiting and time lags. 

Halfway between private and public transport is car sharing, that is, when a group of people, e.g. 
living in the same neighbourhood, have a number of cars together, a so-called car pool. Car sharing 
has many advantages. The cars are used more when compared to private car, the maintenance of 
the cars may be organised in a way so that each user is not concerned. If car sharing is a good 
alternative depends on the situation for the individual but car sharing is increasing in big cities, and 
the number of cars in big cities are decreasing in many countries. 

 

Öster Mälarstrand in Västerås, Sweden. Photo: Clifford Shirley 

Biking has many advantages as means of transport. There are no emissions, the infrastructure needed for biking (bike 

paths and parking) is small, the costs are small compared to cars, it is healthy for the individual, and many bikers like to be 

“outside”, rather than inside a car or bus. Most bikers do not travel long distances. Mean speed of biking is about 20 km; in 

20 minutes you travel some 6 km. Biking in cities are on the increase, also in large cities, e.g. Paris and London, and in 

others, e.g. Copenhagen and Amsterdam, it is established since long. In Stockholm 150,000 commute daily to the 

workplace by bike, a figure expected to double in ten years. There is a huge untapped potential for biking in cities in 

Central and Eastern Europe. 



 

The pedestrian zone 11th November Street in Bielsko-Biala, Poland. CC Photo: Gaj777. 

Walking is of course positive both for health and environment. The recommendation is that each one of us need to take 

about 10,000 - 12,000 steps daily to keep healthy. This corresponds to about one hour of walking a day, which will take you 

about 6 km. 

Urban planning based on car use does not promote sustainability. Shopping malls designed after 
American models assume that almost all customers use his/her own car. A consequence is that small 
shops in the city centre have difficulties to attract customers and may be forced to close. This makes 
the city centre less alive and interesting. Small shops have higher prices but then the costs of car use 
are not included in the comparison. In city centres car free areas are increasing, which is not negative 
for shop owners. 

The most sustainable alternative for mobility is not to move at all. This has become a realistic 
alternative with the development of information and communication technologies, ICT. Many business 
meetings can now be made using video conferencing via the Internet rather than travelling. This was 
illustrated the months after the September 11 when air travel decreased drastically and many 
business trips were substituted for by ICT. Even if a small share of trips are substituted for by ICT it 
would be important, especially for those where long distance travel is needed. A related phenomenon 
is “working home” strategies using computer and phone. Many office workers work home one day in 
week, which reduced commuting by 20%, which is significant. Savings when reducing travel is triple: 
time, costs and emissions. 

  

Materials for session 7b 

Basic level 

1. Read chapter 6: pdf Technical solutions - improved transport technologies (247 KB) in: A 
Sustainable Baltic Region. Session 6: Towards Sustainable Mobility. 

2. Read chapter 4: pdf Poland – the private car and public transport in conflict (202 KB) in: A 
Sustainable Baltic Region. Session 6: Towards Sustainable Mobility. 

  

Medium level (widening) 

3. Read A sustainable future for transport: Towards an integrated, technology-led and user-friendly 
system (EU Commission report) 

4. International Association of Public Transport UITP 
5. Read Making tomorrow today - Mapping the progress in sustainable development in the public 

transport sector 2005-07 (Many case studies from the whole world) 



  

Advanced level (deepening) 

6. How Electric Cars Work in Howstuffworks by Marshall Brain 
7. The UITP Sustainable Development Commission 
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7c. 

Freight 

 

World trade 1991 - 2011. Source: Netherlands Bureau of for Economic Analysis. 

Freight is the transport of goods from one site to another. International freight is part of trading and, national freight of 

business operations. Freight and international trade has been part of our societies since our deepest history. In the Baltic 

Sea region we had the Hansa as a medieval trading network. Today it is the European Union in which free trade is part of 

the four freedoms - free mobility of people, goods, services and money - as its fundamental goals. Trading increases since 

several years with about 6% annually in the Union. With globalisation transport routes are also increasingly global: We eat 

bananas from Guatemala, lamb from New Zeeland, drive in Japanese cars, and our toys are made in China. 

The original reason for trade was to distribute goods from one place to another where it did not exist. 
Today this is still valid but much more important is that business reduces costs by allocating the 
manufacturing of goods or other kinds of production to places where it is most advantageous, mostly 
because of cheaper labour. As cost of freight in general is low - on average about 6% of the price of a 
product is due to transport - this relation is expected to continue, at least until the cost of transport 
increases. Today road transport in the EU is increasing faster than GDP. 



The Swiss truck E-FORCE ONE weighs eight tons, has a gross vehicle weight of 18 tonnes. It is about twice as expensive as a diesel version of the truck but is 

much more energy efficient. Photo: CC0 1.0 Spielvogel, https://commons.wikimedia.org/wiki/User:Spielvogel 

  

Transport and freight have costs, many of them not included in the price. Mostly they depend on 
the use of fossil fuels in cars, trains, ships and aircrafts. To this is added air pollution especially from 
ship transport, which too often uses dirty oil, but also by cars. Freight traffic is dominating our traffic 
infrastructure and requires even more expansion of roads. Trucks cause road accidents, congestion, 
and ships cause oil spills. The costs of these are mostly external, that is not included, in the price of 
the products. Environmental costs of transport were estimated to be 500 billion Euros for 19 member 
states in year 2000. Emissions of CO2 caused by road transport increased 17% between 1995 and 
2005. In Western Europe 73% of total land freight transport was on road in 2005. 

Which are the possibilities to increase the sustainability of the freight sector? Obviously it cannot 
continue to grow forever. Probably this requires that the costs for services have to be more equal in 
different parts of the world. Consumer pressure to buy items, which are locally produced, is another 



factor most important for food. The solutions are much seen as technical rather than decreasing 
transport. Increase of train use, use of electric powered trucks, e.g. by having electric cables along 
main routes is a much discussed option, as is improved organisation. 

 

Container ship off the port of Rotterdam. Photo: C. Andersson. 

The freight sector itself may also organise itself in ways that drastically reduces emissions and pollution. Thus moving 

transport from roads to railroads is an important step, especially if the trains use renewable electricity. A way to do this is 

to use so-called intermodal transport. This means that goods may use several modes of transport – road, rail or ship – 

during its journey. The standard container allows goods to be packed in containers, which may be moved from car to rail to 

boat to car. The shift from one mode to another occurs at intermodal junctions. To make intermodal transport a future 

standard for goods handling is now EU policy. 

  

Materials for session 7c 

Basic level 

1. Read chapter 9: pdf Freight transport – how to make it sustainable (249 KB) in: A Sustainable Baltic 
Region. Session 6. Towards Sustainable Mobility. 

2. Read Roadmap to a single European transport area — Towards a competitive and resource-efficient 
transport system 

  

Medium level (widening) 

3. Read A sustainable future for transport: Towards an integrated, technology-led and user-friendly 
system (EU Commission report) 

4. Greening Transport Package – Frequently asked questions 
5. Read Future Transport of Goods - Scenarios for Europe´s future transport of goods in the Baltic 

Region 

  

Advanced level (deepening) 

6. Study Intermodality - Flexibility between transport modes in Future Transport of Goods - Scenarios 
for Europe´s future transport of goods in the Baltic Region 
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7d. 

Policies and management of mobility 
Mobility and transport are central in our societies and have large benefits but at the same time, high 
environmental costs. To reduce these costs, without causing too great problems for large groups in 
our societies, is difficult. Never the less it is necessary if we should approach a sustainable society. 
Some of the necessary measures seem fairly clear as transport research points out. The combustion 
car has to be largely exchanged for the electric car. This will take time. The limited and expensive 
battery is the largest obstacle. We will also have to drive car less, especially in cities; an estimation for 
Stockholm is 15-30% less. This corresponds to car driving on 1985 level. It is not difficult to live in a 
city without a car when public transport and biking is working well. In Stockholm half of the 
households do not have a car today. Transport has to move to train and boat, while sustainable air 
traffic is so far an unsolved dilemma. 



Stockholm communter train. Photo CC BY-SA 3.0: Udo Schröter. 

  

National transport polices exist in all countries, and also on the European level. Policies for transport 
may also have been taken in regional and local authorities as well as by companies or organisations. 
These are however dependent on the actions taken on the national level as the regulations and 
taxation belong to this level. The dilemma for policy actions is to balance the needs of transportation 
against the costs. An important part of the policies is to make more sustainable alternatives more 
attractive and the less sustainable alternatives less so. This may be done by supporting the more 
sustainable alternatives. On the national level it is for example possible to invest in the development 
of train traffic or fast trains. 



 

A bus stop in Curitiba, Brazil. CC Photo: Morio. 

On the local and regional level it is possible to support sustainable transport by good urban planning. The goal is to make a 

pleasant living environment and avoid traffic congestion, and decrease air pollution, noise and accidents. Investments in 

and development of public transport is important. Curitiba in Brazil became a symbol for good design of urban planning 

and public transport based on a clever fast-bus system. A culture and support of biking is efficient, illustrated 

by Amsterdam in the Netherlands. Car-free city centres or other car-free areas increase. A fee for entering the city centre 

by car has been introduced in e.g. London, Oslo and Stockholm. Copenhagen has made car parking difficult and expensive. 

The introduction of such measures requires that local public transport works well. 

 

Automatic toll station at Auli in Tønsberg, Norway. CC Photo: Peter Fiskerstrand. 

Taxation of car driving is an important measure to reduce car traffic. The several taxes and charges used include tax when 

buying a car, tax for mileage, insurance costs and inspection costs. Most important is tax on fuel and carbon dioxide 

emissions. If tax on petrol is high, fuel-efficient cars will be more attractive. Taxation may be differential. Carbon dioxide 

taxation does not apply to renewable fuels, such as biogas, bio ethanol or biodiesel, which increase the market for cars 

using such fuels. So-called green cars, mostly cars using renewable fuels, may be exempt from some taxation, such as 

entrance fees to city centres. 

There are also regulations on cars and other forms of transportation. This includes safety measures 
such as speed limits, which also reduced emissions, which increase steeply with high speed. Within 



the EU there is a maximum allowed level of carbon dioxide exhausts per kilometre of driving, at 
present 125 g/km. This figure will be reduced with time. 

Mobility management is a management approach to making transport more sustainable. Mobility 
management is most often local and is centred at an information office in a city. The managers help 
individuals and also groups to find the best and the cheapest alternatives e.g. for commuting. A 
Mobility Management Centre typically also runs projects. Here are some examples: organising a 
biking schools for kids; negotiating an agreement between employed at a big hospital with the bus 
company for low price tickets; Restoration of an old railway to an industrial plant to avoid truck traffic 
in a city; Coordinating all transports to shops in city centre from a goods central in the outskirts the 
city. Many Centres in the EU have joined the European Platform on Mobility Management, a 
European resource for Mobility Management. 

  

Materials for session 7d 

Basic level 

1. Read chapter 7: pdf Economic policy instruments (165 KB)  in A Sustainable Baltic Region. Session 
6: Towards Sustainable Mobility. 

2. Read Chapter 10 especially Section 10.3 Environmental taxes on pages140-146: pdf Economic policy 
instruments – taxes and fees (218 KB)  in Environmental Policy - Legal and Economic Instruments. 

3. Read Bringing quality to life - The contribution of the public transport sector to sustainable 
development (more management). 

  

Medium level (widening) 

4. Read A sustainable future for transport : Towards an integrated, technology-led and user-friendly 
system (EU Commission report) 

5. EPOMM is the European Platform on Mobility Management 
6. Read about the European Mobility Week campaign 

  

Advanced level (deepening) 

7. Study a national l transport policy. This is for Ireland: A Sustainable Transport Future - A New 
Transport Policy for Ireland 2009-2020 

8. Policy Scenarios for Sustainable Mobility in Europe - the POSSUM Project  
9. Study how to organise a mobility management centres in the Mobility Management User Manual. 

Look for a centre in your own country. A Swedish Mobility Management is described (in Swedish). 
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8a. 

Demography and population change 
Fear for unending population growth – the population explosion – has since long been a main 
concern for those thinking about the future of humanity. The Englishman Thomas Malthus in An 
Essay on the Principle of Population from 1798 alarmed the world that food and other resources soon 
would not be enough for everyone and started a serious discussion on which political actions were 
needed to curb population growth. Today this discussion seem to be most active in the United States, 
where environmental impact is much perceived as the result of being too many, not that each one 
uses too much resources. 

 

World human population (est.) 10,000 BC–2000 AD. Source Wikipedia: World Population 

  

During most of human history world population grew very slowly. On average a woman during her 
short life got 6 children of whom 2 survived to adulthood. This has changed as healthcare and food 
supply has improved. From the 18th century global population growth accelerated, with shortening 
doubling times, 1 billion in 1800, 2 billion in 1927, 4 billion in 1974 and 7 billion in 2011. However 
since the early 1990s the rate of increase is diminishing and growth is expected to end by about 2050 
at a world population of about 9 billion 

Will the resources of the world be sufficient for 9 or so billion inhabitants? Is the carrying capacity 
enough? Most researchers believe that enough food for all will be possible. One will however have to 
decrease food loss, and improve agricultural productivity in many areas, not the least in Africa. 
However, we see land prices increase steeply in many parts of the world as an indication that the food 
production issue is expected to be critical. 

In individual parts of the world this development from a small population to exponential growth to 
finally levelling off at a higher level has already taken place. It is called the population transition. It 
begins when health improves, life expectancy increases and birth rate dramatically decreases. After 
some time family size will shrink. An important reason for this is decreasing child mortality. It will thus 
not be necessary to have many children to be taken care of at an older age; as children go to school, 
they are also more a cost than a help in the household; and finally that families choose to have fewer 
children for improving their own lives. Of course basic family planning has to be available to make 
these changes possible. These insights also point to what is needed to curb population growth. 



 

Population Growth Rate by Country. Source: CIA World Factbook. CC BY-SA 3.0 

 

  

A generation or two ago the so-called developing countries had many children per woman often 
about 6, and a population growth approaching 3%, while in developed, industrialised countries the 
figure was closer to 2.1 children, which is the replacement rate. Since then a dramatic change has 
taken place. Especially in Asia, birth rates of many countries have dramatically decreased. High birth 
rates today only remain in Africa. In all of Europe the birth rates are lower than replacement rates and 
in some countries much lower, e.g. in southern Europe. In Central and Eastern Europe population 
decline is typical both because of low birth rates and emigration. 

 

Portrait of Goyathlay (One Who Yawns), called Geronimo, Medicine Man, Prophet and Leader, with Medal. Part of Athapascan, Chiricahua and Apache Tribes. 

CC Photo: Wisconsin Historical Images 

An effect of improved health status of the population is that life expectancy is increasing. Life expectancy at birth globally 

was 68.3 years in 2010, but there are large regional differences. Highest is Japan with 82.6 years, while in many African 

countries the value is around 40 years. In Sweden in 2011 life expectancy at birth was 83.7 for women and 79.8 for men. 



Life expectancy is increasing with about 3 months per year in Europe, mostly because mortality at higher age is decreasing. 

If this development continues living to a 100 years of age will be common in the near future. 

As a sustainable society in the long term cannot have a steadily increasing population, we will have 
an ageing society. A much larger share of the population will be retired and a common heard 
concern is that fewer (in working age) will have to support many more (retired). Another concern is 
that costs for elderly care will increase dramatically. Very few countries have developed a policy to 
manage this question. Rather many countries try to decrease average age by stimulating families to 
have more children or immigration. However, this is only to postpone the problem, which will reappear 
but at a much higher total population. 

When state guaranteed pensions were introduced the retirement age was equal to average life 
expectancy, that is, pensions were not a large cost for the country. Today the pension age is debated. 
We see proposals to increase the age of retirement coupled with efforts to encourage elderly to stay 
at their working places voluntarily, often on part time and with less heavy jobs. But there may also be 
voluntary contributions in many sectors of society by elderly who has a considerable experience in 
helping young people. Examples include business angels, elderly business leaders helping younger 
to get started. We have also seen healthy elderly taking care of less healthy elderly. It should in 
addition be said that according to macroeconomic modelling the average working hours in a 
sustainable economy should decrease substantially compared to the norm today, the 40-hour week. 
In a more sustainable society it may be enough that a smaller section of society is working. 

  

Materials for session 8a 

Basic level 

1. Watch Hans Rosling on Global population growth. 
2. Watch Hans Rosling: New insights on poverty and life around the world. 
3. Read Chapter 8: Demographic Development in the Baltic Sea Region ;by Marina Thorborg in Rural 

Development and Land Use. 
4. The demographic transition by Keith Montgomery, University of Wisconsin 

 

Medium level (widening) 

5. Read chapter 39, pages 495-509: folder Populations around the Baltic Sea by Marina Thorborg 
in The Baltic Sea Region – Cultures , Politics, Societies. 

6. Aging of Population by Leonid A. Gavrilov and Patrick Heuveline. 

 

Advanced level (deepening) 

7. Examine how your country is preparing for an ageing society. As examples two documents are given: 
For Sweden from the Research Council. 
For Poland from Ewa Fratczak Warsaw School of Economics. 
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8b. 
Welfare 

A sustainable society needs to secure human welfare. Welfare is very multi-dimensional and in 
addition different for each person and it also depends on the society. Basic is security, health, and 
justice; to secure basic needs such as food; and access to education and work opportunities. Human 
welfare will be touched upon here and in several other sessions, in particular see also Session 8c, 
and Session 10 b. Welfare is an important component of the social dimension of sustainable 
development. Here we will attempt to define what is included in basic needs and rights. This is not 
similar to resource flows and other physical and biological conditions, and we will have to rely on 
norms, that is ethics, as first principles, rather than laws of nature. 

  

A first principle is the United Nations Universal Declaration of Human Rights adopted by the UN 
General Assembly in 1948. The background was the atrocities carried out during the Second World 
War and the need for a document establishing which values that should not be violated regardless of 
circumstances. It is interesting to note that the Earth Charter (not yet adopted by the UN) can be seen 
as an extension of the Declaration, to encompass not only humans but also all other living beings and 
all of Nature. The General Declaration of Human Rights have been followed by several other 
documents e.g. on children’s rights, workers’ rights etc. The UN system has thus played, and still 
plays, an important role in establishing a global ethics. 



 

Eleanor Roosevelt and United Nations Universal Declaration of Human Rights in Spanish text. Source: Franklin D Roosevelt Library website 

The Declaration includes a number of freedoms and rights, which had been included in different declarations since the 

American Declaration of independence of 1776 and French Revolution of 1789. These include religious freedom, political 

freedom (right of speech); to this was later added sexual freedom. There are also inscribed equal rights between genders, 

between different ethnic groups and rights for minorities. Each human individual should thus be respected and his/her 

integrity protected regardless of physical, ethnic or social belonging. The Declaration of Independence says "all men are 

created equal, that they are endowed by their Creator with certain inalienable rights, that among these are Life, Liberty 

and the pursuit of Happiness”. 

It is obvious that these rights have not been implemented fully in any state, although differences 
between states are large. Especially should be mentioned that minority rights are violated 
repeatedly as majority groups attempt to secure their own power and privileges, which in worst case 
can lead to ethnic cleansing. Gender rights are violated in many cultures where it is not customary 
that women decide for themselves, for their future, choice of husband or profession, and violence 
against women are common. 

The United Nations General Assembly adopted the International Covenant on Economic, Social 
and Cultural Rights (ICESCR) in 1966. The ICESCR, which went in force 1976, commits its parties 
to work toward the granting of economic, social, and cultural rights (ESCR) to individuals, including 
labour rights and the right to health, the right to education, and the right to an adequate standard of 
living. In 2011, the Covenant had 160 parties. The covenant should be seen as a political agreement 
on basic duties of a modern welfare state and is thus different from the Declaration of Human Rights – 
which is perceived as a global ethics always valid regardless of circumstances – although it has a 
similar background. 

 

US Social Security card 

In the declaration it is assured that each human has the right to safety and health, to education and possibilities to support 

themselves. These three parts of a human life – care when being child or elderly; education in childhood and young years; 

and work to have an income and livelihood – are the basic concerns for social security. A modern welfare state safeguards 

social security by social insurance programs and provides socials services in case of poverty, old age, disability, 

unemployment and others. The means include retirement pensions, disability insurance, and unemployment insurance, to 

guarantee that each citizen has access to basic necessities such as food, clothing, housing as well as medical care and social 

work. The right to social security is recognized both in the Universal Declaration of Human Rights and the International 

Convent on Economic, Social and Cultural rights. 

Not everyone can easily adjust to society. A certain percentage (estimated to be about 7% in some 
societies) suffer from minor or major physical, mental or social handicaps. Also these individuals 



need to be taken care of. A smaller or sometimes larger sector of the population live their lives outside 
established norms. We have crimes; use of drugs, alcoholism; or simply individuals staying outside 
the established society. Each society has mechanisms to deal with these individuals; but again one 
should emphasise that also here basic human rights should be respected. 

  

Materials for session 8b 

Basic level 

1. History of Universal human rights up to WW2 by Moira Rayner 
2. The creation of the universal declaration of human rights by Peter Bailey 
3. Universal declaration of human rights 
4. Read chapter 40, pages 510-519: pdf Population and living standards (283 KB) by Galina Safarova 

in:The Baltic Sea Region – Cultures, Politics, Societies. 
5. Read chapter 42, pages 529-542: folder Women and gender in history in the Baltic region by 

Marina Thorborg in: The Baltic Sea Region – Cultures, Politics, Societies. 

  

Medium level (widening) 

6. Read chapter 44, pages 556-567: pdf Work and unemployment (300 KB) by Marina Thorborg in: The 
Baltic Sea Region – Cultures, Politics, Societies. 

7. Read chapter 9: pdf Economic Development and Work Opportunities in Rural BSR (932 KB) by 
Marina Thorborg in Rural Development and Land Use. 

8. Read chapter 45, pages 568-581: pdf Use and abuse of tobacco, alcohol and narcotics – a Baltic 
dilemma (370 KB) by Sture Korpi, Lars Rydén and Vera Segraeus in: The Baltic Sea Region – 
Cultures, Politics, Societies. 

  

Advanced level (deepening) 

9. Examine how your country’s social security is organised 
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8c. 
Social sustainability, happiness and 

the one-planet-life 



What do we mean by socially sustainable? Leanne Barron and Erin Gauntlett at Murdoch University 
of Western Australia say that “Socially sustainable communities are equitable, diverse, connected and 
democratic and provide a good quality of life.” Is this possible? Will basic human needs be satisfied in 
a society where the outer conditions is determined by the carrying capacity of the planet and the 
possibilities of other life forms to thrive as well? Will the inhabitants of a sustainable society be happy 
and well, or poor and needy? In this sub-session we will examine issues related to the individual. In 
Session 9 on the The political dimensions of sustainability we will look at the issues from the 
perspective of the society. 

 

Solar panels on the roof of a house in Scotland. CC Photo: 1010uk 

The transition to a sustainable society requires that we live a one-planet-life. We need to reduce our 
consumption of resources to those available in the long term, to the carrying capacity of the planet. 
This will certainly include a number of technical adjustments, such as houses needing less heating, 
and cars not running on fossil fuels. But it will also require changes in lifestyles. An example is the 
Swedish family, which experimentally got all the technical devices in a new house (low energy house 
with solar panel and PV cells) to live a low carbon life. When it was time for ski vacation the air trip to 
the Alps was not allowed within the carbon budget. They had to take the train to the Swedish 
mountains. Not necessarily worse, but a change. Nor was it possible to use the private car for 
commuting to work, but rather public transport and biking, and they had fewer dinners with steaks, 
and had to be more careful with waste sorting. 

 

Maslow's pyramid of human needs. 



Basic human needs have been much researched. The model proposed by American psychologist Abraham Maslow already 

in the 1940s includes five levels of needs: first physiological needs, such as food, water and air; next the individual's safety 

and security such as personal security, financial security, health and well-being; thirdly social needs including feelings of 

belongingness, friendship, intimacy, and family; fourth, the need to be respected and to have self-esteem and self-respect; 

and finally self-actualization: “What a man can be, he must be”. Viktor Frankl, with experience from the holocaust, later 

added self-transcendence, spiritual needs. Chilean philosopher Manfred Max-Neef, as well as others, have later criticized 

the level structure and argued that fundamental human needs are non-hierarchical. 

From a sustainability perspective it is relevant to observe that none of these needs refer to having 
many things, consumerism, or travelling over the world, or other parts of modern life which consumes 
many resources. Also in research on energy use it is clear that what people appreciate the most 
consumes least energy. Thus being with friends and family or the loved one does not cost much 
energy, while daily commuting to work, which takes much energy, is not popular. The the world's 
carrying capacity may then be enough for all of us. Mahatma Gandhi in a famous statement ones 
said: “The world has enough for everyone’s need, but not enough for one person’s greed”, when 
talking on a society based on Sarvodaya — the well-being of all. 

 

 

Countries shaded by their position in the Happy Planet Index (2006). The highest-ranked countries are bright green; the lowest are brown. Source Wikipedia: 

Happy Planet Index 

The recently developed happiness research stresses that numerous studies have clearly shown that subjective well-being 

and material wealth are only loosely coupled. Perceived well-being in western industrialised countries peaked around 1970 

or so, while economic development and resource use has continued to increase without resulting in any increase in 

perceived well-being (See also Session 10b). Immaterial factors which contribute to quality of life – such as leisure, having 

meaning and purpose, relationships, social participation and self-fulfilment – become more and more important. The 

research area ‘Sustainable Quality of Life’ of Sustainable Europe Research Institute (SERI) stresses these positive relations 

between sustainable development and a high quality of life. If sustainable development policies and strategies want to be 

successful, they have to influence our quality of life in positive ways. 



UN Human Development Index 2015, quartiles; dark blue = very high, white=low. Source Wikipedia: 2016 UN Human Development Report Quartiles, CC BY-

SA 4.0. 

There are several indices to monitor human wellbeing. Most established might be the United 
Nations Human Development Index, HDI, which includes the three indicators child survival, 
purchasing power and education. Values of HDI are available for most countries in the world. A 
sustainable society is seen as a society where human well-being is high enough (HDI > 0.8) and 
ecological footprint low enough (<.1.8 global ha/cap) (See www.footprintnetwork.org). Other more 
developed indices include the Weighted Index of Social Progress, WISP, by Richard Estes to 
measure the amount of well-being in different societies, which uses up to 40 different indicators. 

To measure of the development of a country most countries use the Gross Domestic Product 
GDP, which is the total economic turnover, but several alternatives have been proposed. The 
Genuine Progress Indicator, GPI measures whether a country's growth, increased production of 
goods, and expanding services have actually resulted in the improvement of the well-being of the 
people. In GPI negative costs, such as costs for environmental impacts, are subtracted from GDP. 
The Gross National Happiness, GNH, proposed in Bhutan already in the 1970s based on Buddhist 
ideals suggests that beneficial development of human society takes place when material and spiritual 
development occur side by side to complement and reinforce each other. The four pillars of GNH are 
the promotion of sustainable development, preservation and promotion of cultural values, 
conservation of the natural environment, and establishment of good governance. Both GNH and GPI 
are based on the assumption that subjective measures like well-being are more relevant and 
important than more objective measures like consumption. 

 

Cittaslow 



Many cities have developed programs for social sustainability, then referring to social and democratic reforms often with 

a focus on public health. There is however no consensus on what constitutes social sustainability (rather what is not 

included). You may say it is an attempt to develop a life pattern based on quality rather than quantity. An interesting 

initiative is the Cittàslow movement. Città is Italian for cities and Cittàslow refers to “slow cities.” Here the efficient fast life 

style is abandoned for a slower more quality-based pattern, e.g. in food (local food, not global fast food) or traffic patterns, 

and pursuing the unique qualities of the city. The slow cities movement exist in several countries. 

The European value studies (now expanded to world value studies) is a research programme since 
many years repeatedly investigating the values (ethics) of different cultures and countries. The most 
important values are quite different in different societies. Very interesting is the analysis of so-
called social capital in the countries. Social capital is understood as the trust inhabitants have in 
each other. It is uniquely high in the Nordic countries, while much less for Eastern and Central 
Europe, where trust most typically is in the family rather than in society at large. Social capital has 
been seen as a crucial part of social sustainability. 

 

Earth Charter 

On the highest level in the Maslowian stairs are the spiritual needs of the individual. Spirituality has a role in a sustainable 

lifestyle. As we have seen transition to a sustainable society will mean a less materialistic lifestyle, a slower life pace and 

more time with family and friends. It will also give more importance to the connection with Nature. A sustainable society 

also underlines the responsibility we all have for our common planet Mother Earth and all life forms. These values may be 

best expressed in the Earth Charter. The spiritual realm refer to ethics and values (See Session 1d) and since the 

sustainability concept is a normative concept, it is natural to see the spiritual dimension of a society developing with 

sustainability. 

  

  

Materials for session 8c 

Basic level 

1. One planet living by WWF 
2. Your personal environmental management. Power Point by Lars Rydén, 2010 
3. Read the Sustainable lifestyle report by Stockholm Environment Institute, SEI  
4. Read the WWF Pocket Guide to a One Planet Lifestyle (pdf-file) 
5. The Five Levels of Maslow's Hierarchy of Needs by Kendra Cherry 
6. Maslow's hierarchy of needs by Huitt, Valdosta State University (2007). 

 

Medium level (widening) 

7. Read the Overview in the Human Development Report 2011 - Sustainability and Equity: A Better 
Future for All by UNDP. p. 1-12. 



8. Listen to: Costing Not Less Than Everything: sustainability and spirituality in challenging 
times by Pam Lunn. The Swarthmore Lecture 2011. 

9. Quality-of-life research at Sustainable Europe Research Institute, SERI 
10. Read chapter 12, pages 165-177: pdf Social capital and traditional-conservative values in the 

Baltic region (260 KB)  by Thorleif Pettersson in: The Baltic Sea Region – Cultures, Politics, Societies. 
11. Study the List of countries by distribution of wealth  

  

Advanced level (deepening) 

12. Study the Woodbrooke Good Lives Project. A Quaker community working on the social, community, 
psychological and spiritual dimensions of climate change, peak oil, and sustainability. 

13. Study the Cittaslow cities and Transition Towns movement from the point of view of social 
sustainability. 

14. Study the Human Development Report 2016 - Human Development for Everyone by UNDP.  
15. Compare the different ways to measure progress and welfare: 

Gross Domestic Product, GDP; 
Genuine Progress Indicator, GPI; 
Gross National Happiness, GNH; 
Human Development Index, HDI and; 
Weighted Index of Social Progress, WISP. 

16. The Bill by Germanwatch. 
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9a. 

Governance and democracy 
  

How should a society be organised politically to approach sustainability? The basic document, which 
addresses this question, is the Agenda 21 from the 1992 Rio UNCED Conference. Here the 
importance of democracy with participation and involvement of all stakeholders in a society is 
underlined. Participatory democracy is thus seen as the political system under which it is possible to 
approach and govern a sustainable society. Democracy is also the system, which more than other 
systems guarantee the human values described in the Universal Declaration of Human Rights. There 
are good reasons to choose democracy. Historical experience shows that strongly centralised 
authoritarian systems sooner or later disregard environmental protection, good resources 
management and human rights to protect its own power. Examples of such mismanagement are to be 
found both in history and in present regimes all around the world. 

  



The Swedish parliament - Riksdagen - assembly hall during a break. Photo: Av Self-taken. - Egen avfotografering, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=1264243 

  

Democracy as a social invention has a long history but modern democracies did not exist until 
about 100 years ago. Since then, with setbacks under the first and second World Wars, as well as in 
connection with the decolonisation in the 1960s and early 70s, democracy has been introduced in a 
growing number of states. Today more than half of the world population live in formal democracies 
with universal suffrage. Difficulties when going from an authoritarian system to democracy includes 
that the citizens should take responsibility, even if there is no such tradition and many rather want a 
“strong leader” to take care of them. On the way to democracy to reduce corruption is typically a slow 
and difficult process, while free media is often in the forefront. 



 

Second round of the French presidential election of 2007. CC Photo: Rama. 

For sustainability democracy design is crucial. The traditional representative democracy, limited to voting, has not been 

able to respond to all demands of sustainable development. It lacked the elements of participation, listening, mutual 

understanding and changing views in the political process, which is present in participatory or, more 

often, deliberative democracy. This on the other hand characterises governance. Governance asks for less bureaucracy and 

an increased distribution of responsibilities of realisation, economy and maintenance in societal issues; it is more 

entrepreneurial, stresses competition, markets and customers, and measures outcomes. This transformation of the public 

sector, the authorities, may be summarised as less government but more governance. 

The authorities build institutions for the purpose of implementing their policies. Some 
see institutional sustainability as the equally important as environmental, social and ecological 
sustainability. Institutions have the task of implementing, monitoring, reporting and regulating society 
according to the tasks given to them by the governing decision-makers. A task of special concern for 
sustainable development includes monitoring, e.g. emissions of greenhouse gases, presence of 
chemical pollutants, development in the field of energy etc. to give decision-makers the needed 
background; still this monitoring and reporting is much weaker than in e.g. the financial sector. 

 

European Sustainable Cities and Towns Campaign. 

Democracies vary in distribution of power between the local and central levels. Sustainability politics typically stresses the 

role of the local level, and has Local Agenda 21 as the basic document. To be successful the local level needs three 

competences: legal, economic and expertise. The local level should thus have enough power to regulate on the local level, 

exemplified by the planning monopoly, enough economic strength to execute necessary reforms, which requires a strong 

local taxation, and finally the expertise needed to monitor and plan for a sustainable future. City networks such as the 

European Sustainable Cities and Towns Campaign asks for a strong local level development and the role of good 

governance, illustrated by the Aalborg commitments (See further Session 4a). 

Democratic government and implementation of the principles of democracy has been monitored in 
various ways. A most interesting and relevant report is published by the World Justice Project, WJP, 
as an “effort to strengthen the rule of law for the development of communities of opportunity and 
equity”. The rule of law includes four principles: that government and its officials 
are accountable under the law; that the laws are clear, publicized, stable and fair; that the process by 
which the laws are enforced is accessible, fair and efficient; and that access to justice is provided by 
competent, independent, and ethical adjudicators. 



 

Mural in Uganda. CC Photo: International Rivers. 

The Word Justice Project index monitors the rule of law in nine segments: Limited government powers; Absence of 

corruption; Order and security; Fundamental rights; Open government; Effective regulatory enforcement; Access to civil 

justice; Effective criminal justice: and Informal justice. In 2011 a total of 66 countries had been assessed and reported for. 

Other important monitoring bodies include Transparency International, which measures corruption in the world since 

more than 20 years. Corruption is in many ways an equally serious threat to the development of a country as lack of 

democratic institutions or even climate change, as resources intended for development is used to build private fortunes. 

The right to free exchange of ideas, to assemble and to organize is essential for the democratic 
process. Civil society refers to all individuals and organizations in a country that is not state or 
authority. Civil society organizations are referred to as Non-Governmental Organizations, NGOs. 
Many people see the topics of sustainable development, protection of nature, and the fight against 
climate change, as existential questions. Here the right to organize to influence political as well as 
other processes in society is essential. Such organizations play a very important role in the changes 
we see. The possibilities to influence have increased tremendously with the access to new 
information technologies. 

Business, which may be included in civil society or seen as a separate sector, has a key role. In a 
modern, western state this the private sector accounts for some 85% of the economy. From 
companies and employees taxes are paid to the authorities on national, regional and local levels, to 
make it possible for them to execute the policies agreed on in the country. Since the 1970s Western 
Europe, and since 1990s Central and Eastern Europe, have undergone large-scale privatizations with 
enormous assets originally owned by the state transferred to the private sector, e.g. trains, mines, 
electricity, telephone and communications. More recently we also see social services become 
privatized, such as healthcare, schools, elderly care etc. This means that the attitudes and projects for 
sustainable development in the business sector are of key importance. 

As a result national, regional and local authorities increasingly do not have enough political and 
financial power for planning and implementing plans. To plan for future changes and to be able to 
implement the plans, actors and stakeholders enter into different types of coalitions, public private 
partnerships (PPP). These include a mix of public and private actors, each capable of bargaining on 
their own behalf; partners are expected to bring something to the partnership, and share responsibility 
for the outcomes of their activities. Disadvantages include an unclear relation of responsibility 
between the population and their political representatives, and an increased risk of corruption. 



 

Research should be open. CC Photo 1yen. 

Another key actor in the changes a society undergoes is science. Research at universities, academy institutions, and 

research institutes develop our knowledge and understanding of the world. Research financers, among them the state, 

largely select research priorities; during the last decade sustainability research have been well financed. The research 

results should be under constant discussion and criticism, and controversial results should at best provoke other scientists 

to try to replicate, falsify or confirm. This is part of a sound scientific process. But it appears that when science results are 

uncomfortable enough some politicians do not want to face the consequence, they rather attack the science on which they 

are built, which appears to explain some climate denial. 

In a living democracy it is far from enough to express your view when voting each four or so 
years. Media like TV, radio, and newspapers, sometimes described as the third power in a state 
(the other being government and the court system) has a key role in a living democracy. It allows for 
an ongoing public debate, proposals and arguments, as well as distributing the result of science and 
research. In the best case the media serves to educate the population on a daily basis, which is a key 
question for sustainable development. Where democratic institutions are defeated media is usually 
the first victim, as power holders want to control all information distributed in the country, another 
illustration of the connection between democracy and sustainable development. 

  

Materials for session 9a 

Basic level 

1. Study environmental policy in pdf Making and implementing environmental policy (4.15 MB)  Chapter 22 
in Environmental Science, especially pp 665-684. 

2. Read chapter 19, pages 285-289: pdf The historical breakthrough of democracy (312 KB)  in: The Baltic 
Sea Region – Cultures, Politics, Societies. 

3. Read chapter 21, pages 296-299: pdf Territorial power distribution (163 KB)  in: The Baltic Sea Region – 
Cultures, Politics, Societies. 

4. Read chapter 22, pages 300-307: pdf The civil society: parties and associations (251 KB)  in: The Baltic 
Sea Region – Cultures, Politics, Societies. 

5. Read chapter 25, pages 333-343: pdf Malfeasance in contemporary democratic societies (243 
KB)  in: The Baltic Sea Region – Cultures, Politics, Societies. 

6. An Agenda for Global Responsibility The Finnish Ministry of Education and the Baltic Univeristy 
Programme, 2008. 

  

Medium level (widening) 

7. Study the World Justice Project in Constructing the WJP Rule of Law Index, p 7-17 



8. What is good governance? By United Nations Economic Commission for Asia and the Pacific, 
ESCAP, 

9. Read on Non-governmental organizations in Global Issues 

  

Advanced level (deepening) 

10. Study the role of Public-Private Partnership (PPP) in the Handbook of the Asian Development 
Bank (ADB) for their role in SD, e.g. infrastructure development 

11. Study the role of NGOs in The rise and role of NGOs in sustainable development from International 
Institute for Sustainable Development, IISD 

  

Additional Material 
Vladlena Gladchenko and Marie Thynell: The Political Dimensions of Sustainability . 
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protecting and managing the environment in the Baltic Sea region . Baltic University Press, Uppsala. 

 

9b. 

International cooperation and world 

order 
No country can achieve sustainability on its own. International cooperation has therefore become a 
necessary feature and is developed on a number of levels and on different scales. On the global level 
the United Nations and all its organisations are the most important. In Europe the European Union is 
the most important, and there are similar organisations in other parts of the world, mostly focusing on 
economic matters, as well as cooperation between smaller groups of countries including the countries 
around the Baltic Sea. Finally among NOGs there is a vivid international networking taking place, and 
many of the most important organisations for promoting sustainable development are international. 

The United Nations was created in 1945 to safeguard and build peace in the world, but very soon it 
took on a much wider spectrum of resposibilities. UNESCO, United Nations Educational, Scientific 
and Cultural Organization was formed in 1945; IUCN, the International Union for Conservation of 
Nature and Natural Resources today called the World Conservation Union, was formed in 1948; and 
UNDP, the United Nations Development Programme was formed in 1965 and UNEP, the 
Environmental Programme in 1972. A number of special organisations are part of the UN family, such 
as the World Health Organisation, WHO, and World Meteorological Organisation, WMO. All of these 
have major roles in UN’s work for Sustainable Development. UNESCO has a main responsibility for 



the decade for Education for Sustainable development, ESD; IUCN is mainly responsible for the work 
to protect biodiversity, and UNEP for the environmental work. 

The UN General Assembly hall. Photo: Patrick Gruban, CC BY-SA 2.0 

Before and after the groundbreaking UNCED conference in Rio de Janeiro in 1992, the UN work for 
sustainable development took new ground. The CSD, Commission for Sustainable Development, 
coordinated at the UN headquarter in New York, got the task to follow up the work started and 
agreements reached at the Rio Conference, especially the Agenda 21. 

 

The UNCED meeting in Rio de Janeiro in 1992. UN Photo 

International cooperation takes the form of global conventions, agreements between governments 
on specific topics. Three of them, the Rio conventions, were created in connection with the Rio 
conference: the Framework Convention on Climate Change UNFCCC, the Convention on Biological 
Diversity, CBD, and the United Nations Convention to Combat Desertification, UNCCD. Long before 



that several other global agreements had been created and implemented; among the earliest, from 
1958, are the conventions to protect international waters, including the convention on protection of 
fishing and fishing resources. 

International negotiations have limitations. The UN system mostly relies on consensus, but the 
present 194 member states very seldom agree completely. This is illustrated by the climate 
negotiations, which has been unsuccessful, as there is no global agreement on limitation of emissions 
of GHGs, despite efforts since the Climate Convention was created 20 years ago. Similarly the other 
Rio Conventions have very few binding obligations for the parties. There is thus very little of a global 
legal structure with agreements, monitoring, reporting and sanctions for states, which break a decided 
agreement. It is quite different from the European Union, where such agreements are the norm. We 
rather have a system where states proceed according to an international agenda as they deem it is in 
their own interest to do so. 

The United Nations constitutes a crucial meeting arena for all countries in the world, also those, 
which are in deep conflict. The UN organisations continuously organize smaller and larger meetings 
of all kinds, especially on peace and conflict issues, on economic development etc. and all member 
states meet yearly in the UN General Assembly. Among the ground-breaking conferences on the 
global level we should mention the largest so far, the 1992 UNCED conference, the 2002 
Johannesburg World Summit on Sustainable Development and the Rio+20 conference in 2012. Of 
special relevance for sustainable development are the two conferences on Human Settlements, called 
Habitat from 1976 and 1996 and four world conferences on women, the latest in Beijing in 1995. 

 

The Antarctic ozone hole as of August 2018. Source: NASA Ozone Watch 

Many conventions are more specialised and on a lower level. Still the United Nations plays a main role in their 

management and implementation. These include two very successful conventions on air pollution. The Convention on 

Long-Range Transboundary Air Pollutants from 1979, is a convention in the UN Economic Commission for Europe, while the 

Vienna Convention for the Protection of the Ozone Layer and its Montreal Protocol on Substances that Deplete the Ozone 

Layer, from 1987 was initiated between 20 countries, later expanded and then managed by a Fund of three UN bodies, 

including UNEP, and the World Bank. 

The main concern for the United Nations is to safeguard peace. In this regard international 
cooperation has been successful. Today there are no classical interstate wars in the world. The 
number of armed conflicts - typically about state power or the definition of the state - are still large but 
since some years slowly decreasing. Skilled negotiators contribute to conflict resolution and the 
number of interstate peace agreements is increasing. The economic development of the world 
contributes. Economic cooperation is increasingly a better option than conflict, and economic 
alliances, such as the EU, constitute security communities, where conflicts do not escalate to armed 
confrontations. But most important is increased democracy. Democracies do not enter into armed 
conflict with each other. In a sustainable world war will be found only in the history books. Of future 
international security threats most often mentioned are the climate threats such as extreme weather 
events, heat waves and failed harvests. If future competition on key resources, such as oil and other 
energy resources, or an increasing number of climate refugees, will lead to new wars, remains open. 



Many argue that the world is in such a danger that we need a global government, a global legal 
order. The United Nations is not that. On the contrary the Security Council, which is a key body in the 
UN system, is limited by the willingness of several major powers not to use their veto to stop a 
proposal. Proposed reform of the UN system has not been executed. Some see this with regret and 
even despair. Others argue that compared to the situation just some decades ago progress has been 
enormous. After all, there are a number of global organisations which do an enormous work to 
improve the situation in many countries. There are a number of agreements, which have been 
reached, successfully implemented and which are efficient. 

 

The European parliament in Strassbourg. CC Photo: PPCOE. 

On the European level the European Union has played a main role. It started as a cooperation 
between six states on coal and steel in the 1950s. Today it is the most developed international 
cooperation in the world, with 27 member states and 3 more participating in legal and economic 
matters. The European Union was originally a peace project after hundreds of years of conflict in 
Europe, and based on economic cooperation EU soon became of key importance for environmental 
protection and sustainable development. The Union adopted its first environmental laws in the 1970s. 
A more serious environmental policy started with the 3rd Environmental Action Programme in 1983. 
Since then EU environmental and sustainability policies have developed rapidly and a strategy for 
Sustainable Development was adopted in 2001. Today the EU has an extensive body of 
environmental directives and regulations many of which are of key importance for sustainable 
development work in the Union. 

 

The CBSS secretariat is situated in Räntmästarhuset, Old Town, Stockholm. CC Photo: Holger Ellgaard. 

In the Baltic Sea region development of cooperation has been strong and early. The negotiations for a convention on the 

protection of the Baltic Sea started immediately after the Stockholm conference in 1972. It was signed in 1974 and ratified 

by all parliaments in 1980. A much updated and expanded convention text was signed in 1992. The Council of the Baltic Sea 

States, CBSS, with 12 member countries was formed by the foreign ministers in the region in 1992. In 1996 prime ministers 

from all the countries met in Visby on Gotland to sign an Agenda 21 for the Baltic Sea region, the first regional Agenda 21 in 

the world, called Baltic 21. It is today part of the CBSS. These Intergovernmental organisations, IGOs, are only the most 

important of a long series of cooperative structures which include local authorities in Union of Baltic Cities, a long series of 

NGOs, such as WWF, and financers of sustainable development work on national and EU levels. 

  



 

Materials for session 9b 

Basic level 

1. Study international cooperation in pdf International cooperation for the environment (5.29 MB) , 
chapter 23 especially pages 693-702 in: Environmental Science. 

2. Study the pdf International cooperation for the environment (5.29 MB) , chapter 23 especially pages 
702-705 in: Environmental Science. 

3. Read chapter 2, pages 39-52: pdf The development of the European Union Environmental 
Regulation (264 KB)  in: Legal and economic instruments. 

4. Read chapter 22, pages 300-307: pdf The civil society: parties and associations (251 KB)  in: The 
Baltic Sea Region – Cultures, Politics, Societies. 

5. Read chapter 25, pages 333-343: pdf Malfeasance in contemporary democratic societies (243 
KB)  in: The Baltic Sea Region – Cultures, Politics, Societies. 

  

Medium level (widening) 

6. Study the European Union environmental cooperation in International cooperation for the 
environment, chapter 23 especially pages 706-717 in: Environmental Science. 

7. Study the Baltic Sea region environmental cooperation in International cooperation for the 
environment, chapter 23 especially pages 718-726 in Environmental Science. 

  

Advanced level (deepening) 

8. Study the European Union policy for Sustainable Development 
9. Study the management of the Global Conventions: Signing, Ratification, Entry into force, Convention 

secretariats, Protocols and Conferences of the Parties, COPs. Begin with International cooperation 
for the environment, chapter 23 especially pages 697-702 in Environmental Science and then look at 
the home page of a convention of your choice. 
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9c. 

Making and implementing sustainable 

development politics 

 

Gro Harlem-Brundtland chair person for the Brundtland committe. UN Photo MarkGarten. 

Social problems do not appear on the political agenda until they are perceived as social problems by the policymakers. 

Actors who want changes in society have to introduce their concerns on the agenda. Sustainable development was 

introduced as a political concern after the raising environmental movement in the 1960s, followed by the Stockholm 

conference 1972 and finally the Brundtland Committee Report Our Common Future in 1987. After the Rio UNCED 

conference it was established on the agenda all over the world. 

Many factors influence politicians when they make political decisions. These include their ideology 
on how to develop their country. There are pressure groups, which do their best to influence the 
politicians, and there are also business interests, budget limitations, and not the least concern about 
the voters. Politics that will severely decrease the odds to be re-elected have small chances. One 
may argue that it is not the politicians, which lead the development of society – the voters have to be 
ahead. Politics leading towards a transition to a sustainable society will, according to this view, start 
from below. 

Politics is implemented as governments, parliaments and local authorities decide on new laws and 
regulations and economic measures such as taxes or subsidies (which are a kind of regulations). The 
decisions are implemented by authorities, among them Environmental Protection Agencies, Energy 
Agencies etc, which are given the administrative, financial and legal resources needed. Authorities 
work though information, legal regulations and economic subsidies or taxation. The implementation of 
politics is monitored by the authorities and in the final stage, if it is not followed, the police and court 
system will deal with this. 

Different political parties and interest groups choose different strategies for sustainable 
development. Neo-liberal groups argue for business as usual and that the market forces will take 
care of it, e.g. the price of oil will increase as oil becomes scarce and then renewable energy will be 
competitive. Others argue that human ingenuity always solved problems when confronted with the 
necessity to do so. This technological optimism leaves the problem to the engineers. Those promoting 
green business as the solution argue for ecological modernization as the answer to the sustainability 



challenge. Another group asks for responsible policies and respect for ethics and values. All 
experience shows that none of these strategies will lead to sustainable development by themselves, 
but that all of them will contribute to an extent. One may see sustainable development as a strategy in 
itself with its own methods (See further Session 11a) or subdivide the main types of strategies 
mentioned above into detailed measures. 

 

The driver-pressure-state-impact-response framework for environmental indicators used by NOAA (from Levin et al. 2008). 

The European Environment Agency uses a formalized description of the process in which an 
environmental problem appears and enters the political agenda, a process that may be generalized 
for the more general sustainability issues. The process is known as the Driver-Pressure-State-
Impact-Response (DPSIR) framework. Driver is the activity which leads to an impact, such as an 
industrial process; Pressure is the consequence of that activity such as a pollutant released into water 
or air; State is the condition it leads to e.g. an increased concentration of a pollutant in the 
environment: Impact is the consequence for example sick people or disappearance of a 
species; Response is what the authorities do to improve the state of the environment or society. This 
sequence of events should be followed by an evaluation and possibly planning for a new round of 
steps. 

In a study on the success of sustainable development work in European cities it was clear that the 
most successful local authorities had implemented clear work strategies. First it was crucial that the 
head of the city administration as well as the politicians were concerned about sustainable 
development so the whole organization had a strong support from the leadership. Secondly there was 
more integration between the different departments of the city administration not only in the 
environmental side but also between economic and planning departments, that is, they 
used integrated sustainability management. Thirdly the successful cities more than the others had an 
active policy for learning, that is, they had implemented institutional learning, as a crucial work 
strategy. This requires coordination and planning; it is not enough that a few specialists are aware of 
the background and reason for work. 

  



Materials for session 9c 

Basic level 

1. Study policy making in pdf Making and Implementing Environmental Policy (4.15 MB) , chapter 22 
especially pages 665-669 in: Environmental Science. 

2. Study the policy-makers in Making and Implementing Environmental Policy, chapter 22 especially 
pages 670-675 in: Environmental Science. 

3. Study implementation of policies in Making and Implementing Environmental Policy, chapter 22 
especially pages 676-687 in: Environmental Science. 

  

Medium level (widening) 

4. Study sustainable development strategies in National Strategies for Sustainable Development: 
Challenges, Approaches and Innovations in Strategic and Coordinated Action by International 
Institute for Sustainable Development, pp. 1-44. 

5. Study the DPSIR framework for working with impacts on society. For example at this link. 

  

Advanced level (deepening) 

6. Study institutional learning in Organisational and Institutional Learning in the Humanitarian 
Sector from ALNAP, Active Learning Network 
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10a. 

Economy and ecology – a single 

system 
  



 

The three pillars of sustainability. Wikipedia: Sustainable development 

Economy is regularly defined as one of the (three) pillars, or dimensions, of sustainable development - Environmental, 

Social and Economic - all of which need to work to achieve a sustainable society. While environmental concerns have 

dominated the discussion for a long time we now see a change. Increasingly the language of sustainability comes closer to 

that spoken by politicians and businessmen. People start to realize that environmental issues need to be seen in a much 

broader perspective than before. They are not just a matter of environmental protection, but also a matter of long-term 

economic strategies. Below we will illustrate how economy is connected to environmental development but also how it 

influences the social situation of a country. 

The science of ecological economics attempts to study economy, the environment and natural 
resources together. It is obvious that economy depends on natural resources and those in turn 
depends on how the economy - e.g. forestry or agriculture or industrial production, which may lead to 
pollution - is conducted. Society, economy and nature together form a single system, in which all 
components influence each other. 

Many environmental goods are traded on a market just as any other goods. Timber, agricultural 
products, mined metals and fossil resources are traded and have prices, and are thus part of the 
normal economy. When this trade have negative effects, which are not paid for - it may be both 
environmental and social negative effects - these are called externalities. Typical externalities 
include pollution by factories, roads that intrude in the landscape, and carbon dioxide emissions from 
transport e.g. air traffic. Pollution may decrease the health of the people leading to higher medical 
costs, or reduce the production of nature and thus lower the income from forests, fields and the sea. 

When the price of a product does not represent its true costs we have a market failure. Market 
economy does not automatically take care of the environmental costs of the economy. In fact it never 
does as “free” ecosystems services are supporting all activities in the system Nature-Economy. The 
value of all ecosystems services on Earth has been estimated and the result is much larger than the 
value of the total economy, that is, the world Gross Domestic Product, GDP. 

One way to deal with this is that the State introduces an environmental tax. In this way an externality 
may be included or even avoided, for example when a factory finds it economically better to develop a 
production without pollution. The State may also use the tax money to restore the environment, for 
example when a tax on e.g. emissions of air pollutants such as SOx is used for the liming of acidified 
lakes. 



 

Brownfield contaminated site. CC Photo: Engineering at Cambridge 

An environmental tax that makes the polluter pay at least some of the cost of polluting, is fulfilling the so-called Polluters 

Pay Principle, meaning that those who pollute should pay for the damage caused, most typically for the cost of 

remediation. In real life it is often difficult or impossible to find the polluter, e.g. when a country is hit by acid rain. Instead 

too often it is the victim who pays. Today we are fighting to remedy quite much of the consequences of earlier 

environmental sins, e.g. by remediation of brown fields. Those are much polluted earlier industrial areas, which are often 

extremely expensive to clean up. This is the environmental debt of earlier generations. 

But what about environmental goods and services which are never sold and bought on a market? Can 
they be given a price? Sometimes a price can be calculated as an indirect cost. Thus the prices of all 
properties at the shore of a sea before and after it has been polluted reflects the price of a clean 
sea. In absence of a market price one may simply ask people what they are willing to pay 
(willingness to pay, WTP method), for example for the possibility to pick mushrooms in the forest, or to 
be able to swim in a nearby lake. 

There are also services, which do not have a price, that are priceless, such as the beauty of a 
mountain range or the existence of the biodiversity of a coral reef, they have existence value. It is 
also obvious that monetary methods have limits. We have to preserve the basis for our lives 
regardless of what the market says. “When the last tree is cut, the last fish is eaten, it will be obvious 
that we cannot eat money.” 

When asking who owns the environment, the answer above is “the state”, as the state is able to 
collect environmental tax. Sometimes this does not apply. The World’s Oceans for example do not 
have an owner in this sense. Therefore fishing fleets may harvest as much fish as they can, not to let 
someone else do it. As a consequence the resource is partly or completely destroyed, a reality of 
today’s ocean fishing. This is called the tragedy of the commons. An unregulated common resource 
is at danger. We see national states regulating their common resources, and some international 
regulations, e.g. fishing within the European Union waters, but the so called global commons – 
Antarctica, the oceans, the atmosphere - are in danger. Global warming can be seen as the failure to 
regulate the use of the atmosphere as a recipient for greenhouse gases. 



GDP per capita by country 2018. Source: IMF. 

The environment is thus valuable, but where is the wealth of nations? The collected value of all 
goods and services sold and bought in a nation is traditionally expressed as Gross National Product, 
GNP. The weakness is that it includes transactions, which are not understood as wealth, such as 
health services, and excludes others, which are percieved as wealth, such as natural resources. 
These are included in a green GNP and green budgets. The absolute value of a green GNP is not 
possible to establish. The large value of working with a green budget or green GNP is rather to follow 
the changes from one year to the next. Green budgets include traditional statistics (production values, 
processing value, employment), but also adds positive items (energy as biomass etc, and natural 
resources such as forests, fisheries etc) and subtract negative ones, such as emissions. The World 
Bank, which in this way has reported on the wealth of nations, emphasise the importance of 
agriculture, especially in the developing world. 

But equally important as the wealth of nations is the distribution of wealth. The economic inequity 
between, as well as within, countries has typically increased since the 1970s. Large income 
inequalities are by many considered a problem as serious as the environmental crisis. A country with 
large personal income inequalities has larger problems in medical and psychological health, crime, 
gender equity, social trust etc. In Europe a key task for the welfare state is to function as a huge re-
distributor of income to reduce inequity by collecting taxes and supporting those without income. (See 
further Session 10c). 



World wealth distribution by country shown as mean difference of personal income between citizens. Values are based on the Gini coefficient measure of 

dispersal. Source: Mint Life. 

 

 

We see that many countries, especially in Asia, which a generation back was considered developing 
or underdeveloped, are today counted as middle-income states. Especially in Asia the economic 
development has been dramatic. Still there are a number of countries, most of them in Africa, with 
enormous poverty. The redistribution of economic means to these through e.g. loans, development 
support etc., is minimal compared to for example international trade or military budgets. The United 
Nations asked the countries of the world to address this question in the Millennium Development 
Goals adopted by the General Assembly in year 2000 to be reached by 2015. Reducing poverty is 
one of the goals; it will be met by the target year. It will help to meet a number of other key 
development goals both social (child survival, education, population growth) and environmental (food 
production, resource use and environmental impact). 

One finally needs to reflect on the meaning of economy. Money is there not for its own sake, but 
rather as a mean to achieve welfare and a good life. Is there enough for us to share (equity within 
the existing generation) and save for the coming generations (equity between generations)? 

  



Materials for session 10a 

Basic level 

1. Study chapter 19, pages 569 - 574: pdf Basics of ecological economics (3.65 MB)  in: Environmental 
Science. 

2. Study chapter 19, pages 569 - 574: pdf Cost of environmental impact and green budgets (3.65 
MB)  in: Environmental Science. 

3. Study chapter 19, pages 583 - 589: pdf Environmental taxes (3.65 MB) in Environmental Science. 

Medium level (widening) 

4. Study how to perform pdf Green Accounting (273 KB) , by Geir B. Asheim in A Sustainable Baltic 
Region. Session 8, pages 23-29. 

5. Learn about different measure of economic standard (e.g. GDP/Capita), wealth distribution (Gini 
coefficient or quintiles) 

6. Read about the book The Spirit Level on social consequence of unequal distribution of wealth 
7. Study distribution of wealth in your own country. 
8. Watch the presentation by Elinor Ostrom on Tragedy of the Commons. 
9. Read Raymond De Young’s Tragedy of the Commons, Adaptive Muddling and Durable 

Behaviour: Bringing out the best in people faced with difficult environmental circumstances. 
10. Hans Rosling: New insights on poverty. 

  

Advanced level (deepening) 

11. Read chapter 19, pages 569 - 589: pdf The Cost of Pollution - Environmental Economics (3.65 
MB)  in: Environmental Science. 

12. Study The Sustainable Development Goals; Find out what they are and how far they are from being 
reached. On the UNDP web site (first). On the Sustainable Development Goals (SDG) homepage 
(second) 

13. Study the World Bank report Where is the Wealth of Nations. Find out how it is calculated and look up 
your own country in the tables in the back. 

14. Read Chapters 9 and 10, pages 1- 47 in: Branko Milanovic (2005), Worlds Apart: Measuring Global 
and International Inequality. 
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10b. 

The dilemma of economic growth 
  

We live in a society in which economic growth has become a mantra for all policy makers and 
business people. Even if the overwhelming focus on growth is only some 30 years the history of 
economic growth is long. Only during the 20th century global GNP increased 16 times, Session 1a. 
Among the several factors behind growth energy stands out as the most important. The access to 
cheap fossil fuel is closely linked to economic growth during over a long period. Easy access to 
energy made labour productivity rise by some 3-4 % yearly over more than a century. A person 
equipped with a machine can do much more than when just using muscle power! 

But where does a never ending economic growth take us? Suppose that all inhabitants should have 
the standard of living typical for Western Europe (or OECD countries). This means another 15 times 
increase, and by the end of the century after further growth a 40 times bigger economy in the world. Is 
this possible? Can growth go on forever - still growth is the basis of present modern economy. 

Not surprising when thinking about what happens if there is no growth. Consumption would decrease, 
companies would not be able to sell their products and would go bankruptcy, unemployment would 
mount and so on. The “engine of growth” in market economies allows companies to gain a net profit, 
which is invested in a development that leads to more growth and jobs. In short it seems like modern 
economy has to choose between eternal growth and collapse, both of which are unsustainable. The 
growth dilemma may be the largest problem for the vision of a sustainable future society. 

 

Engine of growth. From "Prosperity without growth". 

  

It is clear that economic growth is crucial up to a point for quality of life, happiness, prosperity, 
education, health etc. But after that it appears that economic growth is not so important. In 
international studies life expectancy, infant mortality, education or happiness itself do not increase 
after a GDP of about 10,000 USD/capita (purchasing power parity using 1995 dollars). In 
investigations one finds that factors which are important to individual satisfaction and wellbeing do not 



cost much or cannot be bought at all, such as family, friends, leisure time, enjoying nature etc. 
Increased income however, is still a priority in all societies. Why do people rather get richer than 
happier? 

To come to grips with the growth dilemma we need to ask ourselves which is the role of material 
possessions. One important aspect is that in society we tend to judge our prosperity by comparison 
with others. As long as we are enough equal to our neighbours all is fine, but if they have a better car 
or even two cars or a nicer house etc. we want the same. Social positioning is the engine of personal 
ambition and is also fuelling economic growth. It is the social logic behind increased consumption, 
which the companies need, to develop their businesses, increase profit and - grow! 

If economic growth could be unrelated to flows of natural resources, the growth would not be 
problematic. It could go on forever as long as material consumption does not increase. Increased 
economy without increasing material flows is called decoupling. Decoupling has been typical for 
affluent societies in the sense that economy is growing faster than consumption of resources. The 
productivity of for example 1 unit of energy (energy intensity) has increased for many years in western 
societies. But the result of decoupling is offset by an absolute increase in growth, called the rebound 
effect. We talk about Jevons paradox meaning that technological progress or efficiency increase, 
typically leads to increased consumption. We thus have a relative decoupling. On the other 
hand absolute decoupling – that the material flow is actually decreasing, while economic growth is 
increasing – is not seen in our societies. 

 

Sustainable Economic Growth? What are the relationships between economic growth and resource use? CC Photo by Images_of_Money 

What kind of solutions do we see for the growth dilemma? One is to dematerialise the economy, that is, an ever increasing 

economic value can be given to smaller material things. For example computers may be quite small and still be very 

efficient, or that we buy services, for example concerts, much more than material possessions. Much of this has happened. 

In a modern society a large proportion of the economy is in the service sector (in Sweden only about 15% of the workforce 

is in industry and less than 2% in agriculture and forestry). The efficiency of the production is thus enormous (or relies on 

imported goods) but it is still offset by increased consumption and we do not see absolute decoupling. 

Another road is green growth. This was a main theme at the 2012 Rio + 20 Conference. Green 
economy in short only refers to an economy where environmental concerns are taken into account. 
Here one component is that material flows become cyclic (recycle all components of products) so that 
they do not contribute to resource extraction or environmental loads. The economy needs to rely on 
renewable resources especially in energy sector. Obviously we need a green sector of the economy, 
but so far we have not seen it contribute to absolute decoupling. According to the Limits to Growth 
studies even very extreme assumptions about technical developments did not in itself solve the 
problem of limits to growth. They only pushed the peaks further into the future. We have to make life 
style changes. 

 



Research & Degrowth 

As a response to mounting concerns about the growth dilemma the de-growth movement has developed as a protest 

against the all-embracing concern with material possessions. The de-growth movement want other ways to measure 

success. The common practice of using Gross Domestic Product, GDP, as a measure of the success of a country is therefore 

brought into question. GDP is just the sum of all economic transactions in a country (many of which may be very negative) 

and was never intended to be a measure of success. The de-growth movement want to focus on welfare, prosperity or 

even happiness. See further Session 10c. 

Macroeconomic modelling has been used to explore factors, which might push a capitalist market 
economy into a steady state, that is non-growth, but still on a high level of prosperity. It turns out that 
in the common economy the state or fiscal economy has a large role. Much of the investments are 
directed to long-term development, such as infrastructure, rather than short-term investments, which 
are more typical for the private sector. Employment stays on a high level when working hours 
decrease. No country has tried this recipe so we do not have practical experience, but the topic is a 
key point in the British report Prosperity without Growth from 2008. 

  

Materials for session 10b 

Basic level 

1. Read pages 37-46: The Dilemma of Growth in: Prosperity without growth. 
2. Read pages 29-36: Redefining Prosperity in: Prosperity without growth. 
3. Read pages 47-58: The Myth of Decoupling in: Prosperity without growth. 

  

Medium level (widening) 

4. Investigate the character and proposals of the De-growth movement and science. 
5. Investigate the possibilities of Green Growth in Chapter 7, pages 67 – 74 Keynesianism and the 

‘Green New Deal’ in: Prosperity without growth . 

 

Advanced level (deepening) 

6. Analyse the possible roads to steady state economy in Macro-economics for 
Sustainability in: Prosperity without growth, pages 75 – 84. 

7. Management and politics of a Sustainable Economy in chapters 9 – 11 Flourishing – within limits; 
Governance for Prosperity; and Steps towards a Sustainable Economy, in: Prosperity without 
growth, pages 85 – 109. 

References 
Jackson, T. 2009. Prosperity without growth: economics for a finite planet. Earthscan. 

  

Additional material 
Hamilton, J. D. 2012. Oil Prices, Exhaustible Resources, and Economic Growth (from Department of 

Economics, University of California, San Diego). 



 

10c. 

Tools for approaching a sustainable 

economy 
  

How can we turn the growth-economy so that it does not cause resource destruction and 
environmental damage but still contributes to the welfare of our societies and inhabitants? There are a 
number of economic instruments to address this question. Some of these are used by the state, the 
public sector, and some by the private sector. 

Most important is the Ecological tax reform, also called green tax shift. This refers to the transfer of 
taxation on incomes (salaries) towards taxation of resource flows. The simple logic is that what is 
scarce has to be used carefully should be taxed, that is natural resources, while what is not limited in 
this sense, i.e. human work or work opportunities, should not be limited by taxation. This green tax 
shift has occurred in many countries but only to a limited extent. Thus fiscal economy relies on 
taxation of energy (fossil fuel, e.g. petrol for cars) carbon dioxide emissions, several metals, fertilizers 
etc, to some extent in several Nordic countries, Germany and the Netherlands. However to reduce 
resource flows a much more drastic reform is needed. This reform is also assumed to reduce 
unemployment as taxation of salaries should be drastically reduced. 



 

Salmisaari (Sundholmen) B powerplant in Helsinki, Finland. Built 1984 

  

To distribute taxation and achieve environmental reforms in the most efficient way countries have 
used cap-and-trade systems. This means that a number of actors are allowed to emit a specific 
pollutant up to a cap. To ensure incentives for companies which can lower their pollution emission 
rights can be traded between themselves. Such cap-and-trade schemes have been used for different 
pollutant and different set of actors, especially in the United States. In Europe the best know case is 
the EU system for carbon dioxide emissions trading ETS (See Session 2c). The main advantage with 
cap-and-trade is that emissions can be limited exactly to what the environment is able to handle. 
However, in reality the cap is set to what the emitters or economy can afford. 

Societies also use positive economic instruments, i.e. subsidies to support investments promoting 
sustainable development. Typical subsidies are carbon funds, which are given to support transition to 
a fossil fuel free economy, such as insulation of houses, green cars, energy efficiency measures, etc. 
Business are most often reluctant to investing, even when it is profitable, why authorities in different 
ways try to stimulate the companies. An illustrating case is the project “Energy Efficiency in Large 
Companies” by the Swedish Energy Authority. 100 large companies took part, all introduced a 
certified energy management system, they invested a total of 708 MSEK in a total of 1247 projects; 
tax reductions was only 150 MSEK and annual reduction of energy costs of 400 MSEK, and return of 
investments thus 1.5 years. 



 

Green technology: Energy efficient color LEDs 

Many states have a strong economic policy to stimulate steps towards a greener business in the private sector. Investing in 

energy efficiencies, local production of energy and similar steps thus become increasingly profitable with higher prices for 

fossil energy, trade support better markets etc. Green technologies or green business have become a large sector in the 

economy of several countries and an important export market. Similarly we see local authorities greening their cities or 

towns, both for economic as well as ethical reasons, and individual households are also in the same manner greening their 

lives (see further Session 5c). 

The World Business Council for Sustainable Development has become an important actor in 
promoting sustainable development in the private sector. WBCSD was formed immediately after the 
Rio Conference in 1992. It played a significant role during the Johannesburg meeting. WBCSD has 
stressed the concept of eco-efficiency, which “is achieved by the delivery of competitively priced 
goods and services that satisfy human needs and bring quality of life, while progressively reducing 
ecological impacts and resource intensity throughout the life-cycle to a level at least in line with the 
earth’s carrying capacity." 

Companies as well as authorities promote themselves as green or socially responsible in several 

ways, as it turns out to be good for their business. Environmental reports are often made individually 

according to the tradition for each company or authority, but in addition there are standards for 

environmental or sustainability reporting. Best known is the GRI – Global Reporting Initiative - 

which covers the whole panorama of sustainability, economic, environmental and social often referred 

to as the triple bottom line. 

 

The Global Reporting Initiative 

 

ISO - International Organization for Standardization 

Companies as well as authorities may also become certified as environmentally or socially responsible by using 

an internationally established management standard. The International Organization for Standardization, ISO, has 

developed several standards and procedures for certification. Most important for sustainability work is the Environmental 

Management Systems, EMS, standard ISO 14001, and the Corporate Social Responsibility, CSR, which is a guideline ISO 

26000, as well as the Energy Management Standard ISO 50001. The introduction of these standards are typical for larger 

companies, which in turn push their delivering partners further down in the production chain to also introduce such 

standards. 

Adoption of management systems, most typically EMS, is part of voluntary business agreements. 
There are a number of such procedures between the private sector and the authorities. Adoption of 



such agreements typically eases the implementation of legal requirements and permits and 
inspections. Regulation and introduction of a number of environmental laws especially from the 
European Commission has played an important role in the improvement of the environmental 
behaviour of the European private sector. 

There are also important financial mechanisms to support a change into a more sustainable 
economy. The large investors, including pensions funds, banks etc, increasingly choose to use 
sustainability measures as criteria for investing. The used criteria most often include CSR and GRI. 
The investors see a company that have a sound environmental profile and a good CSR as a more 
attractive investment object than one without. The latter may end up in trouble with authorities or the 
society, as well as their employees where it is working. There are thus very concrete reasons for 
supporting companies, which may contribute to a transition towards sustainability. 

Finally one should add that the several proposals for how to manage an economy towards steady 
state (non-growth economy) are part of the toolbox. See Session 10b. 

  

Materials for session 10c 

Basic level 

1. Read chapter 11, pages 158-159: pdf Sustainable development and the concept of an ecological 
tax reform (231 KB) in Environmental Policy - Legal and Economic Instruments. 

2. Read pages 43 - 46: pdf Ecological tax reform (121 KB) by Svante Axelsson in A Sustainable Baltic 
Region, Session 8 – Ecological Economics 

3. Read chapter 11, pages 149 - 158: pdf Market based economic instruments – emission 
trading (231 KB) in Environmental Policy - Legal and Economic Instruments. 

4. Read chapter 4, pages 65 - 76: pdf Self-regulation and voluntary corporate initiatives (288 
KB) in Environmental Policy - Legal and Economic Instruments. 

Medium level (widening) 

5. Study the role of European Union regulations in pdf Development of EU environmental 
regulation (264 KB) . Chapter 2 in Environmental Policy - Legal and Economic Instruments. 

6. Read chapter 10, pages 137-148: pdf Economic policy instruments – Taxes and fees (218 
KB) in Environmental Policy - Legal and Economic Instruments. 

7. Study the policies and roles of World Business Council for Sustainable Development. 

  

Advanced level (deepening) 

8. Examine critically the concept of Green Growth, e.g. see: 
Green Business 
Green Growth in Asia and the Pacific 

9. Learn about sustainability reporting at Global Reporting 

  

References 
Klemmensen, B., Pedersen, S., Dirckinck-Holmfeld, K. R., Marklund, A. and L. Rydén. 
2007. pdf Environmental Policy: Legal and Economic Instruments (10.81 MB) . Book 1 in a series on 
Environmental Management. Baltic University Press. Uppsala. 



Zyclicz, T. (ed.). 1997. Ecological Economics - Markets, prices and budgets in a sustainable society. 
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11a. 

The processes of individual change 
Sustainable development will not be reached unless we change, as individuals, organisations, 
authorities and societies. In this session we will study and attempt to describe the processes that lead 
to change and how each one of us as an individual can contribute to change. 

On the individual level change is dependent on our understanding, of attitudes and 
behaviour. Theories of individual change have been advanced in the fields of psychology and 
education, in areas of culture, of medicine and health, and in environmental science. Recent research 
suggests that individual behaviour change is not foremost a question of knowledge and rational 
choice. It rather depends much on social interactions, lifestyles, norms and values, as well as on 
support from tailored information, policies and technologies. In addition individuals are different. Some 
people are more likely to change than others, perceive risks differently and possibilities to change 
vary for a person during his/her lifetime. 

The natural tendency of most individuals is to preserve what they have rather than trying something 
new, even if it is expected to be better. This resistance to change is explained by status quo is 
perceived as having a higher value, change itself being uncertain, and that change requires an effort. 
As a result most people are habitual. Resistance to change may take many forms, including active or 
passive, overt or covert, individual or organized, aggressive or timid. As change does not happen the 
consequence of not changing is postponed to the future. Sometimes this is serious as in the 
economic crisis, but it is equally serious for many environmental issues, including the ongoing global 
warming. 

 

Skydiving accidents are rare, despite high perception of risk. CC Photo: lanz. 

Change or lack of change is also connected to the perception of risk. This is mostly very irrational 
and depends on other factors than on carefully calculated data. Risk may be ignored, e.g. when it 
comes to car driving or bad habits for health. Risks may also be exaggerated. For example air travel 
is perceived as dangerous by many although it is far safer that the car trip to the airport. Risk of 



climate change has been calculated by the IPCC as very high, about 50% risk of more than 2 degrees 
global warming (and probably more in most recent estimations). This risk is seldom well understood. 

In some situations a risk may, however, be understood as very real. Thus when patients who had 
survived a heart attack were told by their doctors that they had to change behaviour to avoid an 
almost certain imminent death there were two kinds of reactions to threat. Some faced the danger, 
learned much about heart illness and changed behaviour. Another group was unwilling to change, 
disregarded and played down the danger and did not change. Today these patients are offered a 
program to learn a new behaviour. A similar spilt between two types have been seen when it comes 
to the threat of nuclear war or for that matter climate change: Some face the danger, learn about it 
and change, but many rather avoid the topic and play down the risks. 

Individuals thus differ between themselves. Personality features as well as the way a person 
perceives his/her situation and the world is important for his/her possibilities to change. People can be 
categorised in many ways. Michael Thompson in his cultural theory of risks, differentiates between 
three categories. The individualists rely on human ingenuity and maintain that there are enough 
natural resources for all of us. He/She assumes that technological progress will take care of 
environmental problems. Egalitarians on the contrary assume that Nature is already under severe 
stress and that environmentally less damaging lifestyles are urgently needed. Hierarchists are 
between the two, as they assume that a certain risk to Nature can be accepted if we pursue broader 
social goals. It is clear that today the world is run by individualists promoting economic growth rather 
than nature protection. 

Which are then the factors, the incentives, which lead to behaviour change? Behaviour change 
has been studied as part of health research. In this field it is clear that information about a behaviour 
(smoking, drinking etc) being damaging does not automatically lead to change. Information alone 
rather seems to have very little effect, even if health is an important value. This is also true for 
behaviour related to the environment. Values and information are thus by themselves limited as 
incentives to behaviour change. Nor is regulation by itself an important incentive. For example the law 
on obligatory safety belts in cars did not have an immediate effect. Change is more readily accepted if 
it is voluntary and it is then also more long-lasting. 

 

Stop smoking. A poster by the American Cancer Society. 

If knowledge does not lead to behaviour change, what then may initiate a change process? New information does lead to 

change of behaviour if the consequences of the information are immediate, for example “do not feed the wolf, he will bite 

you”. But information on environmental matters is seldom related to immediate consequences. The consequences are 

typically far away, often both in time and space. One may instead assume that information may lead to increased 

awareness of an issue, which is followed by behaviour change. But at least in the field of environment research suggests 



that it is rather the other way around. It is new behaviour, which leads to new knowledge, which, if deepened, is followed 

by a change in attitude. . 

Thus the typical change process starts in the practical situation. The concrete situation, 
the antecedents, is important for behavioural change. An antecedent is what is there before the 
effort to induce a change. The practical conditions should be such that the new behaviour is easily 
accessible. It is easier to buy eco-labelled products if you see them on the shelf, and it is easier to 
stop smoking if there are no cigarettes around. The environmentally adverse behaviour should be 
difficult to carry out, while the good behaviour should be easy. 

Important are also the consequences of a behaviour change. Since the effect on the environment 
itself seldom is immediate one needs to construct “artificial” consequences to promote behavioural 
changes. These have mostly been economic, e.g. decreasing energy costs when saving energy, or 
smaller fees for waste management if the waste is sorted. Economic incentives are extremely 
important. It is crucial that environmentally good behaviours should be less expensive than 
environmentally bad. This is mostly done by taxations. Thus a high tax for carbon dioxide emissions is 
a very efficient way to achieve a change to non-fossil fuels. 

 

Recycling bins. CC Photo: epSos.de. 

A British 2008 governmental report on policy frameworks for promoting environmentally more sustainable patterns of 

consumption and production concluded that a most important condition is proper social norms. A first condition for 

municipalities was structures needed for proper environmental management (the antecedents!). E.g. provision of kerbside 

recycling will raise recycling rates without any underlying shift in culture or attitudes. But the second most important 

determinant of whether someone recycles is whether his/her neighbour does – which can be regarded as a proxy for the 

extent to which the behaviour has become a social norm. 

In summary to achieve change in behaviour one first needs to arrange the practical situation so the 
new behaviour is easy to carry out. Secondly the new behaviour should at best be profitable, that is 
economically better than the old one, e.g. by new charges, taxes or subsidies. If enough members of 
the society adopt the new behaviour it becomes a social norm and is then further accepted and 
strengthened. This may lead to knowledge on the reason for the new behaviour and a new awareness 
in society. 

  

Materials for session 11a 

Basic level 

1. Study behaviour change theories in the Environmental Science book see Chapter 21: pdf Behaviour 
and the environment (4.41 MB) , especially pp 651 - 658. 

2. Read pages 47 - 48: pdf Individualists, Egalitarians, Hierarchists – Three ways to perceive the 
world (428 KB) in: Product Design and Life Cycle Assessment. 

  



Medium level (widening) 

3. Study pages 7 - 17 in Achieving Culture Change: A Policy Framework (UK government report, 
2008). 

  

Advanced level (deepening) 

4. Study Behaviour Change - A Summary of Four Major Theories as used in HIV/AIDS prevention. 
5. A longer report of behaviour change is the Government Social Research (GSR) report Behaviour 

Change Knowledge Review Reference Report: An overview of behaviour change models and 
their uses by Andrew Darnton, Centre for Sustainable Development, University of Westminster 2008. 
Read especially “2.3 The role of information and the value action gap” pp 10 - 15. 

  

References 
Darnton, A. 2008. Reference Report: An overview of behaviour change models and their uses. Centre 
for Sustainable Development, University of Westminster. UK: 

Family Health International (FHI). 

2002. Behavior Change -- A Summary of Four 

Major Theories. Arlington, VA. USA. 11b. 

Social change and transitions of 

societies 
Sustainable development requires social change, even a transition to a new society, a grand vision. 
What do we know about social change? How does it occur, which are the processes, which contribute 
to or hinder social change? This is the topic of this sub session. 

 



Factory worker. CC Photo: David Blumenkrantz. 

It is clear that large social transformations occur repeatedly in history. We have the large civilisation changes – from an 

agricultural society to an industrial society and then to a service oriented society. These transitions occurred as different 

sectors, which provided resources to society changed fundamentally. In the agricultural society some 85% were working in 

“food-producing” agricultural (primary) sector and lived on the countryside. In the industrial society some 70% were 

working in “products-producing” manufacturing (secondary) sector and living in cities. This figure has in the service 

society decreased to 11-12%, while 70% work in the “service-providing” (tertiary) sector, and urbanisation increased to 

some 85% or more. This development has been caused by technological and organisational developments, such as large-

scale production, new machinery, and automation, but equally important is access to new resources not the least fossil 

energy. The transitions are also characterised by a steadily increased use of resources. 

But social change also refers, equally important, to a change in the social order or organisation of 
society. Changes of social order include the transition from authoritarian to democratic government, 
from feudalism to capitalism and market economy, and the development of the welfare state; to the 
rise of the civil rights movement and the acceptance of human rights; the development of the 
environmental protection movements; and not the least globalisation, and large-scale use of 
information technologies. All these changes may be included in modernisation, the processes that 
take a society from traditional to a modern. Modernisation eventually seems to replace the key 
position of the family in society with the individual, and reduces the role of the church and see a 
growth of a more secular culture. 

 



Fall of the Berlin Wall, November 1989. An Eastern guard speaks to a Westerner through a broken seam in the wall. Both were smiling, representing the 

jubilant spirit of the day. Source: Wikipedia. CC Photo: Sharon Emerson 

Finally social change may also refer to political changes. These include de-colonisation, 
increased global cooperation and trade, less concern with military power, to economic growth as a 
primary political goal. A dramatic, unexpected and rapid political change was the end of the Cold War, 
when Central and Eastern European states changed political system as they left the communist block 
to become “states in transition” towards democracy and market economy. First a majority of 
inhabitants were all positive to the changes, but very soon sentiments changed and many missed the 
old system. It has taken close to a generation to adapt to the new social order, an adaptation still 
going on. 

This social change may be a case of future shock, a change dangerous to a society and to sensitive 
individuals. The concept was introduced by Alvin Toffler in 1970 for a situation when persons perceive 
"too much change in too short a period of time". He believed that the accelerated rate of technological 
and social change and information overload could leave people disconnected and suffering from 
"shattering stress and disorientation". A similar concept is culture shock. It is the alienation and anger, 
which may occur when a person is transferred to a new culture. Culture shock is most often used in 
connection with migration. 

The question of how social change is brought about has since eternity occupied thinking, as it has 
been on the agenda in all societies. Is it a sudden change, a revolution, or a slow change, an 
evolution? Is it by struggle and fight or is it by political activism and persuasion? There are many 
examples of how one process transformed into the other. In an authoritarian regime civil society has 
more difficulties to influence these changes; in a democratic society the decision to change should 
hopefully be result of a democratic process. 

In a bottom up process recruitment of members of society to the new cause is the key step to 
take. How many are needed to achieve a change? One study proposes that when just 5% of a 
society accepts a new idea, it becomes "embedded", and when 20% adopt the idea; it is 
"unstoppable." The study also shows that it normally requires 50% of the population to be "aware" of 
the idea in order to reach the 5% who will adopt it. Certainly these figures are different for different 
ideas and societies, but they give us an idea of how social change may work. In a more authoritarian 
system distribution of power is the crucial factor deciding on who could initiate and implement change. 

 

 

Diffusion of innovations. Click to enlarge. 

Diffusion of innovations was more rigorously studied by Everett Rogers, a professor of sociology. In 1962 he published his 

well-known theory of how innovations are adopted in society, among individuals and organisation. Individuals progress 

through five stages: knowledge, persuasion, decision, implementation, and confirmation. The main elements that influence 

the spread of a new idea are the innovation itself, communication channels, time, and the social system. It progress 

through several actors known as innovators, early adopters, early majority, late majority, and laggards. 

Which are the actors in social change processes? Social movements play a vital role as discontent 
members of society push for a change. There are also resistance to change, especially when those 
with vested interest understand that they will suffer in case the proposed change is brought about. We 
see this clearly in the climate change discussion as typically those who will lose when the old system 
based on fossil fuels is replaced will protest or typically deny that there is a problem with global 
warming. 



The transition to a sustainable society at present seems to be far away in time. Instead of adapting 
to the existing limits to growth and resource flows which the environment can cope with policies in the 
world is promoting economic growth, as an overarching goal. John McNeill suggests (See Session 
1a) that it would be more reasonable to focus on energy and demography than growth. The 
economist Nicholas Stern (See Session 2b) concluded that it is far better to invest about 1% of GDP 
in mitigation climate change now, instead of suffering much worse costs in 20 or so years. But the 
world is postponing changes. They are perceived as costly and less pleasant even if some may 
accept them as unavoidable in the longer terms. In this way the transition to a more sustainable 
society is similar to the economic crisis. Loans are taken to keep life style unchanged. In the 
meantime consequences become more serious, as the change is postponed. 

  

Materials for session 11b 

Basic level 

1. Why does a society develop the way it does? by Gene Shackman, Ya-Lin Liu and George (Xun) 
Wang. A Review of Theory About Social, Political, Economic Change of The Global Social Change 
Research Project. Study the beginning of the web site The Global Social Change Research Project. 

2. Study The Process of Social Change by Len and Libby Traubman. 
3. Diffusion of Innovations by Everett Rogers and the idea of tipping points where a new idea catches 

fire. Does it exist? A review by Greg Orr, Stanford University 

  

Medium level (widening) 

4. Study Achieving Culture Change: A Policy Framework (UK government report, 2008) 2. The concept 
of culture change, pp 23-38. 

5. Read A Three-fold Theory of Social Change and Implications for Practice, Planning, Monitoring 
and Evaluation by Doug Reeler, of the Community Development Resource Association, 2007 

  

Advanced level (deepening) 

6. Why does a society develop the way it does? by Gene Shackman, Ya-Lin Liu and George (Xun) 
Wang. A Review of Theory About Social, Political, Economic Change of The Global Social Change 
Research Project. 

7. Study the role of NGOs in The rise and role of NGOs in sustainable development from International 
Institute for Sustainable Development, IISD 
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11b. 

Social change and transitions of 

societies 
Sustainable development requires social change, even a transition to a new society, a grand vision. 
What do we know about social change? How does it occur, which are the processes, which contribute 
to or hinder social change? This is the topic of this sub session. 

 

Factory worker. CC Photo: David Blumenkrantz. 

It is clear that large social transformations occur repeatedly in history. We have the large civilisation changes – from an 

agricultural society to an industrial society and then to a service oriented society. These transitions occurred as different 

sectors, which provided resources to society changed fundamentally. In the agricultural society some 85% were working in 

“food-producing” agricultural (primary) sector and lived on the countryside. In the industrial society some 70% were 

working in “products-producing” manufacturing (secondary) sector and living in cities. This figure has in the service 

society decreased to 11-12%, while 70% work in the “service-providing” (tertiary) sector, and urbanisation increased to 

some 85% or more. This development has been caused by technological and organisational developments, such as large-

scale production, new machinery, and automation, but equally important is access to new resources not the least fossil 

energy. The transitions are also characterised by a steadily increased use of resources. 

But social change also refers, equally important, to a change in the social order or organisation of 
society. Changes of social order include the transition from authoritarian to democratic government, 
from feudalism to capitalism and market economy, and the development of the welfare state; to the 
rise of the civil rights movement and the acceptance of human rights; the development of the 
environmental protection movements; and not the least globalisation, and large-scale use of 
information technologies. All these changes may be included in modernisation, the processes that 
take a society from traditional to a modern. Modernisation eventually seems to replace the key 
position of the family in society with the individual, and reduces the role of the church and see a 
growth of a more secular culture. 



 

Fall of the Berlin Wall, November 1989. An Eastern guard speaks to a Westerner through a broken seam in the wall. Both were smiling, representing the 

jubilant spirit of the day. Source: Wikipedia. CC Photo: Sharon Emerson 

Finally social change may also refer to political changes. These include de-colonisation, 
increased global cooperation and trade, less concern with military power, to economic growth as a 
primary political goal. A dramatic, unexpected and rapid political change was the end of the Cold War, 
when Central and Eastern European states changed political system as they left the communist block 
to become “states in transition” towards democracy and market economy. First a majority of 
inhabitants were all positive to the changes, but very soon sentiments changed and many missed the 
old system. It has taken close to a generation to adapt to the new social order, an adaptation still 
going on. 

This social change may be a case of future shock, a change dangerous to a society and to sensitive 
individuals. The concept was introduced by Alvin Toffler in 1970 for a situation when persons perceive 
"too much change in too short a period of time". He believed that the accelerated rate of technological 
and social change and information overload could leave people disconnected and suffering from 
"shattering stress and disorientation". A similar concept is culture shock. It is the alienation and anger, 
which may occur when a person is transferred to a new culture. Culture shock is most often used in 
connection with migration. 

The question of how social change is brought about has since eternity occupied thinking, as it has 
been on the agenda in all societies. Is it a sudden change, a revolution, or a slow change, an 
evolution? Is it by struggle and fight or is it by political activism and persuasion? There are many 



examples of how one process transformed into the other. In an authoritarian regime civil society has 
more difficulties to influence these changes; in a democratic society the decision to change should 
hopefully be result of a democratic process. 

In a bottom up process recruitment of members of society to the new cause is the key step to 
take. How many are needed to achieve a change? One study proposes that when just 5% of a 
society accepts a new idea, it becomes "embedded", and when 20% adopt the idea; it is 
"unstoppable." The study also shows that it normally requires 50% of the population to be "aware" of 
the idea in order to reach the 5% who will adopt it. Certainly these figures are different for different 
ideas and societies, but they give us an idea of how social change may work. In a more authoritarian 
system distribution of power is the crucial factor deciding on who could initiate and implement change. 

 

 

Diffusion of innovations. Click to enlarge. 

Diffusion of innovations was more rigorously studied by Everett Rogers, a professor of sociology. In 1962 he published his 

well-known theory of how innovations are adopted in society, among individuals and organisation. Individuals progress 

through five stages: knowledge, persuasion, decision, implementation, and confirmation. The main elements that influence 

the spread of a new idea are the innovation itself, communication channels, time, and the social system. It progress 

through several actors known as innovators, early adopters, early majority, late majority, and laggards. 

Which are the actors in social change processes? Social movements play a vital role as discontent 
members of society push for a change. There are also resistance to change, especially when those 
with vested interest understand that they will suffer in case the proposed change is brought about. We 
see this clearly in the climate change discussion as typically those who will lose when the old system 
based on fossil fuels is replaced will protest or typically deny that there is a problem with global 
warming. 

The transition to a sustainable society at present seems to be far away in time. Instead of adapting 
to the existing limits to growth and resource flows which the environment can cope with policies in the 
world is promoting economic growth, as an overarching goal. John McNeill suggests (See Session 
1a) that it would be more reasonable to focus on energy and demography than growth. The 
economist Nicholas Stern (See Session 2b) concluded that it is far better to invest about 1% of GDP 
in mitigation climate change now, instead of suffering much worse costs in 20 or so years. But the 
world is postponing changes. They are perceived as costly and less pleasant even if some may 
accept them as unavoidable in the longer terms. In this way the transition to a more sustainable 
society is similar to the economic crisis. Loans are taken to keep life style unchanged. In the 
meantime consequences become more serious, as the change is postponed. 

  



Materials for session 11b 

Basic level 

1. Why does a society develop the way it does? by Gene Shackman, Ya-Lin Liu and George (Xun) 
Wang. A Review of Theory About Social, Political, Economic Change of The Global Social Change 
Research Project. Study the beginning of the web site The Global Social Change Research Project. 

2. Study The Process of Social Change by Len and Libby Traubman. 
3. Diffusion of Innovations by Everett Rogers and the idea of tipping points where a new idea catches 

fire. Does it exist? A review by Greg Orr, Stanford University 

  

Medium level (widening) 

4. Study Achieving Culture Change: A Policy Framework (UK government report, 2008) 2. The concept 
of culture change, pp 23-38. 

5. Read A Three-fold Theory of Social Change and Implications for Practice, Planning, Monitoring 
and Evaluation by Doug Reeler, of the Community Development Resource Association, 2007 

  

Advanced level (deepening) 

6. Why does a society develop the way it does? by Gene Shackman, Ya-Lin Liu and George (Xun) 
Wang. A Review of Theory About Social, Political, Economic Change of The Global Social Change 
Research Project. 

7. Study the role of NGOs in The rise and role of NGOs in sustainable development from International 
Institute for Sustainable Development, IISD 
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11c. 

Managing change 
Is it possible to stimulate, help and even manage the process of change to a more sustainable 
society? In this sub session we will examine the methods, which exist to move individuals, groups or 
organizations or even whole societies from the existing state into a desired, future state. Part of this 
has to do with how to influence individuals and groups to change, part is an organised work at a 
company or local authority, and finally a part is closer to policy making. 

For an organisation, such as a company or a local authority, it is important that the leadership 
supports a change process if it should occur at all. In a study on the success of sustainable 



development in European cities it was clear that the most successful local authorities had 
implemented clear work strategies. First it is crucial that the head of the city administration as well as 
the politicians were concerned about sustainable development so the whole organization had strong 
support from the leadership. The same is true for companies. 

 

Prof. Lars Rydén lecturing sustainable development during a BUP Student Conference in Rogów, Poland. Photo: Pontus Ambros. 

Education and learning is also part of a successful change process. This is true at all levels, 
including individuals and cities. The successful cities more than the others had an active policy for 
learning, that is, they had implemented institutional learning, as a crucial work strategy. This requires 
coordination and planning; it is not enough that a few specialists are aware of the background and 
reason for change. 

Change management when implemented becomes project work, with all the classical components of 
successful project management, including monitoring, innovations, follow up and evaluation, and new 
management cycles. The first to describe this systematically was the American W. Edwards Deming, 
who in the 1950's described management cycles with four stages: plan-do-check-act. In a 
systematic development work such cycles are repeated regularly, often each 3rd or 2nd year. As in all 
such processes the monitoring is important and indicators have to be identified, goals or targets for 
the process have to be set, and back-casting may be used to define partial goals in a long-term 
development. 

 

Alan Atkisson's Compass 

The system to be managed, it may be a company or a city, is identified using a frame, that is, one need to frame the 

system or structure it in a clear way. The best know frame is the environmental, economic and social “dimensions” of a 



system. This is much used in business and then referred to as the triple bottom line. A better frame is the compass used in 

the ISIS method, where North is (Nature), South (Society), East (Economy) and West (Wellbeing). Here the social part is 

divided in one set referring to the people and another for society, e.g. institutions. It is possible to frame systems in several 

other ways (See further urban development session 4c). Other well-known frames are the five capitals introduced by 

Jonathan Porrit in UK, and the resource approach used in city development, e.g. in Habitat. The framing of the system helps 

to include different parts, e.g. of a city or company administration, not only the environmental side but as well economic 

and planning departments, that is, to use integrated sustainability management. 

Among general methods for managing a change process to increase sustainability in a company, a 
city or even a country the most important may be Alan AtKisson’s ISIS method. The core of the ISIS 
process is Indicators, System, Innovations, and Strategies. The full process consists of 9 consecutive 
steps, in short Systems understanding; Sustainability understanding; Development vs. growth; 
Indicators; Systems Analysis; Innovation; Strategy; Agreements and Actions; and Strategic 
Evaluation. 

 

Pyramid built by students during a BUP Student Conference in Rogów, Poland. 

The procedure is used in so-called pyramid workshops where the participants work together for learning about and 

designing change in a system. The workshop consists of building a pyramid of four sides and five layers. The layers 

correspond to the steps in the ISIS methods, the four sides to the frames of the system using the compass. 

Another well-known method for managing a change to increased sustainability has been worked out 
by the Natural Step Foundation. The basis of the method are the four so-called systems conditions 
(See session 1b), developed at Chalmers University of Technology in the early 1990s. Ways to fulfil 
the system conditions are worked out and a plan for how to proceed. Back-casting is made to identify 
partial goals in the project. 

Individuals are very different when it comes to their capacity, interest or possibilities to change. Alan 
Atkisson in his Amoeba game differentiates between several types of personalities in relation to 
change, from enthusiasts to those who are very resistant. Reactionaries are very sceptical to all kinds 
of changes, laggards are slow to change and do not want to get involved. Mainstreamers constitute 
the biggest group in most situations and come after those who set the path. The key individuals when 
it comes to change are the change agents, the forerunners. Transformers are able to implement 
change, often authorities. He also points to a number of other less common personalities, such 
as innovators more concerned about their own ideas, but still very important, and others who are just 
a nuisance. 

There are several ways to try to inspire and influence a person or a group to change. Scott Geller has 
examined successful change processes. His model of actively caring includes three factors: 1) self-
esteem – I am valuable, 2) empowerment and optimism – I can make a difference, and 3) belonging 
and ownership – I belong to a group. These factors may induce individuals to choose a new lifestyle. 
They may also make people actively recruit others to a new lifestyle, that is, to become change 
agents and help them to influence others to become involved. 

  



Materials for session 11c 

Basic level 

1. Study behaviour change theories in the Environmental Science, Chapter 21: pdf Behaviour and the 
environment (4.41 MB) especially pp 651-658. 

2. The ISIS Accelerator tools 
3. A Brief Overview of The Natural Step 

  

Medium level (widening) 

4. Study institutional learning in Organisational and Institutional Learning in the Humanitarian 
Sector from ALNAP, Active Learning Network 

5. Welcome to Changing Minds.org the largest site in the world on all aspects of how we change what 
others think, believe, feel and do. There are already around 5000 pages here, all free and with much 
more to come. 

  

Advanced level (deepening) 

6. The pdf ISIS Method A Handbook for Sustainability Practitioners 
7. Our Approach - The Natural Step Framework 
8. The natural step Sustainability Distance Learning 
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12a. 
The politics of ESD 

Education for Sustainable Development, ESD, has since the 1990s become a concept both in the 
world of education and the world of politics. Education has been recognised as the golden way to 
approach sustainability and is meant to be available to all parts of society and integrated in all kinds of 
schools. This session will look at ESD from all perspectives, politics of education, as well as from the 
teachers’ and the learners’ side. 



Earth from space (Blue marble). Photo: NASA 

Environmental education was brought up as an essential component of environmental protection 
already at the 1972 Stockholm conference and UNESCO was given the task to establish an 
international programme in environmental education. In 1975, UNESCO together with UNEP created 
the International Environmental Education Programme. Already here, the important components listed 
included inter-disciplinarity, promotion of values and ethical responsibilities, commitments for actions 
and improvement of quality of life. All of these are today essential ingredients of ESD. 

Two conferences/workshops dedicated to environmental education were arranged in Belgrade in 
Serbia in 1975 and in Tbilisi in Georgia in 1977. From the documents agreed on at these conferences 
it is clear that the nature of environmental education is not similar to the ordinary subjects in 
schools or even in higher education. The systems understanding is emphasised: “to consider the 
environment in its totality, natural and man-made”; it is important that it is lifelong; it should deal with 
how to implement action and solve problems; the declarations of the conferences were accepted to a 
very different extent in different countries. In most cases the ordinary curricula did not change much. 
In other countries environmental education started as a component in biology. Here it was mostly 
education about (rather than for) the environment and had a considerable component of ecology. 

In the meantime a number of NGOs became very important actors in environmental education and 
their number of members increased. These groups were concerned about the state of the 
environment and acted to protect and conserve it. Some members of the environmental movement 
became extremely skilled, while others had a less scientific approach and were mostly concerned with 
a particular problem or site, which were threatened by pollution. NGOs in these years were - and still 
are - important political actors. 



 

Agenda 21 in French education. CC photo: Ville d'Oullins. 

The 1992 Rio UNCED conference became a turning point in environmental education and changed it 
even formally into education for sustainable development. The Agenda 21 document mentions the 
word education several hundred times. Chapter 36 is entirely concerned with education. The basis for 
action for sustainable development should be increasing public awareness and public participation 
which is entirely dependent on increasing substantially the general knowledge on environmental and 
sustainability issues in all layers of the population. 

In the Baltic Sea region the Agenda 21 document was developed into a regional action plan, the Baltic 
21, in 1996. The original Baltic 21 had 9 sections, but none on education. After initiatives from several 
of the sectors, in particular the agricultural sector, Sweden together with Lithuania initiated a process, 
which led to the establishment of a special Baltic 21 sector for education finalised in 2002. 

 

UN Decade of Education for Sustainable Development 

Still the education sector was weak and further initiatives were taken to strengthen its agenda for ESD. The World Summit 

at Johannesburg in 2002 became such an opportunity. At this conference research, education and business were in focus. 

On a Japanese initiative the conference suggested that the United Nations should install a decade for education for 

sustainable development. Later in 2002 the General Assembly decided that a decade for ESD should be run during 2005-

2014 under the leadership of UNESCO. This process, which is thus ongoing, had its midterm conference in Bonn in 2009. 

Presently efforts are made to make ESD a permanent responsibility for UNESCO, thus continuing after 2014. 

The national implementation of the decade has been very different. Since 2002 most countries have 
developed their national strategies for ESD. Some countries, including Sweden and Latvia, have 



passed laws, which make higher education institutions responsible for delivering ESD. The number of 
courses and master programmes in SD at universities in many countries are important. However, we 
have seen less of integrating ESD in other subjects. 

UNECE (United Nations Economic Commission for Europe, the USA and Canada) have been very 
active to promote ESD. Already the conference for ministers of environment in Kiev in 2003 drew up 
preliminary lines for an UNECE strategy for ESD. The strategy was developed and accepted at a 
conference for ministers of environment and education in Vilnius in 2005, thus marking the start of the 
Decade. The strategy has since been revised and the most recent version was published in 2011. 

  

Regional Centres of Expertice (RCE) worldwide 

 

Several initiatives to strengthen and develop networks for education for sustainable 
development have been taken both in NGOs, in schools and universities. In the Baltic Sea region the 
Baltic Sea Project, BSP, is a cooperation between schools in 9 countries with hundreds of 
participating schools. Among universities the Baltic University Programme, BUP, is the largest 
network in higher education for ESD, but we also see networks of universities for ESD in the 
Mediterranean. On a global scale the Life Link network for schools has a large component of ESD. 
The UN University in Tokyo has instantiated the establishment of Regional Centres of Expertise, 
RCEs, now developing in many parts of the world. These are coordinating bodies between cities, 
schools universities and companies in a region, or even a country, promoting ESD. There are today 
some 100 RCEs; good cases are found e.g. in the Netherlands. 



  

Materials for session 12a 

Basic level 

1. Study the development of environmental education in the Environmental Science book, especially pages 
645-651 in Chapter 21: pdf Behaviour and the Environment - Ethics, Education, and Lifestyle (4.41 
MB) . 

2. The UN Decade of Education for Sustainable Development (2005-2014) by UNESCO is introduced 
here. 

3. The UNESCO site for Education for Sustainable Development is a very rich resource on all aspects 
of ESD and how it is understood and implemented today. 

  

Medium level (widening) 

4. Agenda 21 Chapter 36: Education, Training and Public Awareness 
5. Regional Centers of Expertise (RCE) of United Nations University includes basic description and links 

to new and all individual RCEs. 

  

Advanced level (deepening) 

Study some of the networks for ESD: 

6. Baltic University Programme 
7. Baltic Sea Project 
8. Life Link 
9. Baltic 21 and the The Haga Declaration 
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Teaching sustainable development - A 

guide for teachers 



For the teachers important questions are how the topics of sustainable development may be 
included in the curriculum, which aspects of SD should then be part of the courses, and if it should 
be a special subject or something much more general. Most policy documents emphasise that the 
understanding and knowledge about sustainable development should be included in all education, 
just as e.g. democracy. However in practice the answer is both. We need both special courses in 
sustainable development and that the topic of SD in different ways is included in all other subjects. 

 

Exponential and linear growth. Source: Wikipedia - exponential growth 

In specialised education for SD a few basic messages, the basic conditions for sustainable development, need to be put on 

the table, which, although simple, are not always fully understood. These include the difference between growth and 

development, too often forgotten in the modern economic growth societies. Secondly, again the systems view and how 

this relates to and influences it's parts (nature, society and humans). Here the understanding belongs that each system has 

limited capacity, the carrying capacity, and that the Earth is limited. A specialised course on sustainable development is of 

course the one you are studying right now. 

Sustainability may be included in all or almost all subjects. It seems rather easy to include SD in 

natural sciences. For example in biology many aspects of resource flows and environmental impact 

can be included, and in physics energy use is easy to include.  

 

Evolutionary development 

In social sciences it is not too difficult to discuss aspects of participation and democracy and the UN process. Some 

teachers believe that humanities, e.g. history, is not part of it, but in fact on the contrary, it is very much so. The process 

towards unsustainable situations (resource use, demographic development etc) are part of world history. Probably all 

subjects could easily relate to SD as we are dealing with a systems study where nature, society and humans are parts. 



A mathematics lecture, apparently about linear algebra, at Helsinki University of Technology, Espoo, Finland. CC Photo:Tungsten 

The classical format for teaching, at least at universities, is the lecture. This does not fit as the only 
model for ESD. The teacher should at best use a variety of formats. These include some classical 
formats, such as discussion seminars and group exercises, but there are many more. Among the 
many possible formats one may list several in the classroom, such as debates (for or against a 
proposition) exhibits (making e.g. posters), playing games physical or computer games, or role-
playing. Outside the class room there may be field visits e.g. to a city administration or work in a 
garden. 



 

Lecture in the garden at Stanford. CC Photo: Stanford EdTech. 

In education for sustainable development the role of the teacher is different from the traditional one. 
Traditionally the teacher is perceived as the one who knows the subject being taught. This is not 
possible in the same way with ESD since the subject is too wide, it includes “the whole world” and 
how it functions or too often malfunctions. The teacher may of course be very knowledgeable in some 
special and important aspects of the sustainability agenda, such as energy efficiency or tax shift and 
economic policy instruments, but there are too many other subjects to cover for a single person to 
master. 

What then should the teacher do? Rather he/she should know the agenda, that is, the list of issues to 
be discussed rather than the content of each discussion. The teacher should know the map rather 
than the detailed landscape on each part of the map. The teacher for this reason becomes a guide for 
the learners, to travel through the landscape of sustainable development. The teacher becomes 
a facilitator for the learners, a person who helps the students in the process of education for 
sustainable development. Facilitation is a skill in itself; some are very good facilitators and it is 
important to learn from them. 

A recommended arrangement is to teach in teams, most often two teachers together, often one with 
more natural science background and another with more social science background. It is also 
recommended, if possible, to invite external lecturers and other interesting persons, e.g. from the city 
or a company, to talk to the students. One should also see the students themselves as a resource in 
teaching. When they make summary reports from group discussions or simply show their posters it is 
also valuable teaching. 



 

Systems thinking. Source: 

The teacher in ESD should however at best have some special skills. One such is to show how to work with systems. 

Systems approaches come at least in three levels. Simplest is systems thinking. Here one may simply write down the 

components of the system on a piece of paper and discuss how they relate to each other. Second most advanced 

is systems analysis. Here one should describe in more clear terms how components of the systems relate in a more 

qualitative way, positive or negative feedbacks, etc. Finally systems dynamics is a computer tool, which may be quite 

advanced. 

Also normative aspects, that is, the value or ethics of sustainability, need to be included. One may 
compare to medical studies where it is obvious that there is a normative aspect, that is, the intention 
in the profession is to help and cure the patients. In the same way when working for sustainable 
development one wants to increase the health and wellbeing of society and its environment. The 
attitude that teaching is value neutral does not fit here. On the contrary the normative side of life is 
more difficult for students to grasp than the factual side and the teacher have a very crucial role to 
help students in this respect. 

Thirdly one needs to include action competence in the education. This is not so easy; it may be best 
to start discussing the individual action or individual change, which concern life patterns, habits etc. of 
the student him/herself. If the students are capable of analysing (e.g. by calculating footprints) their 
own impact on environment caused by life style, such as travel habits etc. they may make a more 
competent analysis of what changes may contribute to sustainable development. Next is to be careful 
with what you buy (action as consumers). Finally the student can be politically active as voters, as 
members of an interest group or NGOs to reach the politicians in the community. How to do this 
should be included in ESD. 

Action competence has become an increasingly important priority with time. The phrase “Learning to 
change the world” is the title of the Gothenburg initiative for ESD. It is coming up as the most 
important part of UNECE (UN Economic Commission for Europe) strategy for ESD. We are looking 
forward to a necessary transition of our societies to a more sustainable future. Education and the 
teachers have a key role in achieving this change. 

  

Materials for session 12b 

Basic level 

1. A basic document is The Gothenburg Recommendations on Education for Sustainable 
Development. 



2. Learning for Sustainability (LfS) of Will Allen, PhD, Massey University, New Zealand is very rich site 
on the topic of education for sustainable development 

  

Medium level (widening) 

3. Study the education for sustainable development toolkit by Rosalyn McKeown. 
4. Education for Change: pdf A Handbook for Teaching and Learning Sustainable Development (8.44 

MB) . 
5. Education for Global Responsibility – Finnish Perspectives 

  

Advanced level (deepening) 

6. Look in more details into some of the case studies of the Baltic Eco region project Innovation and 
Education for Sustainable Development. 

7. Study the role of NGOs in The rise and role of NGOs in sustainable development from International 
Institute for Sustainable Development, IISD. 

8. A global set of cases: Good Practices in Education for Sustainable Development: Teacher 
Education Institutions by UNESCO. 
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12c. 
Learning sustainable development - A 

guide for learners 
The students who want to learn about sustainable development are both those registering for courses 
(this one for example) and those who outside a school or university curriculum want to find out for 
themselves. In both groups many students are concerned about the future and the development of 
their societies and what is in the future for thems. Studying sustainable development is an excellent 



way to come to grips with these questions and be an active creator of the future. Because future does 
not just happen. It is to a large extent created by us, humans. 

Learning about the future is not the same as studying other subjects. It includes much of 
developing and expressing your own opinion on many topics. How do you want to the future to look 
like? Forming your own opinion on these matters is best done as an exchange between fellow 
students or other people. Studying sustainable development is thus best done when interacting in 
student groups or in similar contexts. 

 

The temperature anomaly caused by land use in Central America AD 950. Source: NASA Visble Earth 

 One may start learning in many of the corners of the topic of sustainable development. For many 
natural science students it may be natural to begin with climate or energy or resource flows. For social 
science students it may be easier to start with issues of consumption or life styles. For political 
science students it may be best to look at democracy and political participation, for history students it 
may be most interesting to start with the examples of civilisations which collapsed or succeeded and 
so on. However wherever you start everyone needs to continue and broaden his or her studies with 
other areas. 

A few basic prerequisites are important to look at critically and come to grips with before going into 
detail in one of the many aspects of sustainability. Four such basic concepts are listed below. You 
may come back to them many times during your studies. 

First get a basic idea of what sustainable development is in general and what it is for you. The first 
idea may change many times during the study of the subject. This does not mean that you did not 
understand the first time. It means that more and more of what you study is included and also that the 
scientific material on the subject develops. There is a sustainability science, which may partly be quite 
complex, but that is not where you need to start. In this course the basic understanding of sustainable 
development is included in Session 1. 



 

Human fetus. CC Photo: US National Institute of Health. 

Secondly one needs to understand the difference between growth and development. This appears simple, but is difficult 

to convey in today’s growth economies. The story from Dennis Meadows, grandfather of sustainable development studies, 

is the following: Parents got a child and they were very proud and happy about the child growing. But in the teens the child 

did not stop growing. He became 2 meters, 3 meters, 4 meters. Now they were not so happy any longer. It would have 

been better if the child instead of getting larger had started to study, to be interested in music, have friends etc, that is, 

developing. You may compare to our societies! 

Thirdly one needs to have some idea about systems. Sustainable development is about systems 
most dramatically about the largest system: our Planet and all there is on it, not only humans but all of 
nature and environment and all other living beings. If one of the components of the system, for 
example our societies, changes much it will influence the other parts. Traditionally one use to say that 
sustainable development has an ecological, a social and an economic dimension. This simple but 
telling description can be much developed. 

Studying sustainable development also means that you most likely are included in the growing group 
of people who see the necessity of change. It is not quite possible just to sit down and expect “the 
others” to actually make this change happen. You have to be one of those contributing to this change 
in a smaller or larger way. That is why one of the basic meetings about Education for Sustainable 
Development (ESD) was called “Learning to change our world”. The change will be in different levels. 
First yourself, where you may change habits or life style; then economy, where you may act as 
consumer; and the politics where you may act as voter or by arguing for sustainability in different 
contexts from the smaller to the larger. You thus need to acquire some action competence. 



 

Earth as seen from the Moon. Photo: NASA 

Finally one should not forget that sustainability is about values, what we value in life, about justice 
and solidarity, how to be just to others and other parts of our world. You need to find out in which way 
your life influences others and make up your mind about if this is OK or not. If not one should change 
it. Sometimes this change is not so easy. But then remember that even if change is sometimes slow 
and one has to accept that, the direction has to be right, that is, the changes you make should 
increase justice and sustainability. Then you are on the right track. 



 

Despite all efforts, unforeseen obstacles may still arise in the quest for effective strategies for sustainable development. Source: Joachim H. Spangenberg SERI, 

Germany 

  

  

Materials for session 12c 

Basic level 

1. Learning for a Sustainable Future, LFS, a Canadian NGO working with ESD 
 

Medium level (widening) 

2. Learning for Sustainability (LfS) of Will Allen, PhD, Massey University, New Zealand is very rich site 
on the topic of education for sustainable development 

  

Advanced level (deepening) 

3. Systems thinking 
4. ESD Toolkit Rosalyn McKeown. Read the section on ethics for Sustainable Development. 
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