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In the kingdom of Saxony 
August the Strong, 
known for his taste for 
women and of course his 
strength, had the richest 
silver mine in Europe; 
And wanted more silver.

The silver was mined 
using timber - for 
building shafts, and 
smelting and refining the 
ore. But timber was 
overused and getting 
rare. The forests were 
becoming clear-cut due 
to the large consumption 
of wood. 

Deep roots 1

The forest crisis in Europe 1700s



Carl von Carlowitz, head of the ‘Oberbergamt’ (Royal mining 
office) in the Erzgebirge district of the in the Kingdom of 
Saxony, was given the job of solving the problem. 

In 1713 von Carlowitz published 

the book Sylvicultura oeconomica, 

the first comprehensive handbook 

of forestry. Here he introduced 

the term nachhaltigkeit, Sustainability.

The first hero – Carl von Carlowitz



Mid Sweden (Bergslagen) was in 
the 1600-1700s the worlds largest 
producer and exporter of iron, 
feeding the wars in Europe. 

Forests was a critical resource 
for this. Wood was burned to 
heat the rock and crack the 
mountain to mine the iron ore; 
it was used to reduce iron from 
its oxides, and to melt it in the 
blacksmiths ovens. It was not 
enough for everyone.

The new Swedish Academy of 
Sciences asked Count Carl Johan 
Cronstedt to solve the problem.

In the Kingdom of Sweden



Cronstedt’s solutions

After experimentation in a 
mansion just outside Västerås 
Cronstedt together with the 
General Fabian Wrede introduced 
in 1767 the “kakelugn” a 
channelised stove.

It made Swedish energy 
technology the best in Europe, 
and meant much to reduce wood 
use for heating. Swedish homes 
got a reputation for being warm 
and nice. 



How to deal with resource crisis
It is interesting to see that the ways to deal with the 
resource crisis then were the same as today. 

1. Management skills 

as in the handbook on forestry 

2. Technical solutions 

as the channelized stove and insulation of buildings

3. Substitution

for example by the use of peat





Deep roots 2
Nature protection movement 1800s

In the 19th century in many countries there were strong 
and successful efforts for the preservation of some of 
the country’s natural treasures, especially in the USA.

The first national parks were established at 
Yellowstone (1872) and Yosemite (1890). The ancient 
forests outside the protected wilderness areas were 
ruthlessly destroyed by logging. 

The first national park in Sweden was from early 20th

century.



First Swedish National Park

in the north in 1909



Four remaining large rivers were protected 

from hydropower development in 1970

Vindelälven



Stork and snake

Roebuck

Crane

Hedgehog



The mammoth was still 

around 4 000 years ago. It 

was made extinct by 

humans (and climate 

change!)
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The European Bison was almost extinct in the 1920s. 

It was saved by humans. 

Here bisons in the Byelaveshkaya Forest in Belarus



Deep roots 3
The population explosion and concern

for Earth’s carrying capacity

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. 

It was the beginning of a discussion which is still 
ongoing.



Is the carrying capacity of the 
planet enough? 

The theme was developed and given a wider 
audience by the Russian geochemist 
Vernadsky in a series of lectures on the 
“biosphere” (Sorbonne in the 1920s). 

Swedish/American Geographer     
Borgström in the 1950s          
warned for overexploitation of 
resources, and Hans 
Palmstierna talked about 
plundering the Earth.

Most researchers believe that 
enough food for all will be possible. 

Today land prices increase steeply in many 
parts of the world



The modern

development begins in

the 1950s and1960s



1. The environmental movement

 Rachel Carson Silent Spring 
was published in 1962

 It was followed by a flood of 
reports

//upload.wikimedia.org/wikipedia/en/b/ba/Silent_Spring_Book-of-the-Month-Club_edition.JPG
//upload.wikimedia.org/wikipedia/en/b/ba/Silent_Spring_Book-of-the-Month-Club_edition.JPG


In 1964 Sören Jensen 

identified PCBs in a dead 

white-tailed eagle 



In the 1970s the seals in the Baltic 

Sea were threatened by extinction –

The cause turned out to be PCB 



March, the ‘Club of Rome’ published ‘Limits to growth’. The state of the 

world was studied Using systems dynamics by Dennis and Donella

Meadows and co-workers of the Massachusetts Institute of Technology 

(MIT). It said „We are searching for a model output that represents a world 

system that is: 1. sustainable without sudden and uncontrollable collapse; 

and 2. capable of satisfying the basic material requirements of all of its 

people.“ 

June, the first UN-Conference on Environment took place in Stockholm. 

Experts from around the world participated, scientists as well as politicians 

and grassroots activists. Environmental issues and the struggle against 

poverty in Third World countries were connected by terms like ‚eco-

development’ or ‚environmentally sound development’.

December Apollo 17 flight to the moon. Astronaut Harrison H. Schmitt, took 

a breathtaking photograph of the ‘blue planet’. For the first time mankind 

could take a look at the whole earth, in all its elegance, beauty and fragility. 

This snapshot, was to become the most published photograph in media-

history. It made people all over the world recognize that they were citizens 

of one earth. 

1972 was a watershed-year 





March 1972

Club of Rome published “Limits to 

Growth” 

The state of the world was studied Using 

systems dynamics by Dennis and Donella

Meadows, Jörgen Randers et al of the 

Massachusetts Institute of Technology (MIT). 

It said 

„We are searching for a model 

output that represents a world 

system that is 1. sustainable 

without sudden and uncontrol-

lable collapse; and 2. capable of 

satisfying the basic material 

requirements of all of its people.“

2. Limits to Growth



Development! 

From

Wackernagel and Reese

The ecological footprint

”Overshoot” depends 

-Fossil fuels

-Overfishing

-Deforestation

-etc



The future of energy

The end of the Oil Age
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Our starting point

Source: Kumhof & Muir (2012) Oil and the World Economy: Some Possible Futures. IMF Working Paper WP/12/256



Basic 

scenario in 

Limits to 

Growth 2003

World3





NASA Goddard Institute for Space Studies

http://data.giss.nasa.gov/gistemp/graphs_v3/Fig.A2.gif

http://www.giss.nasa.gov/


World Commission on Environment and 
Development “Brundtland Commission”

The report

Our Common Future

was published in 1987

3. The UN Process

//upload.wikimedia.org/wikipedia/en/a/aa/Our_Common_Future_book_cover.gif
//upload.wikimedia.org/wikipedia/en/a/aa/Our_Common_Future_book_cover.gif


United Nations Conference on 
Environment and Development (UNCED) 

Rio de Janeiro, 3-14 June 1992

//upload.wikimedia.org/wikipedia/commons/2/2f/Flag_of_the_United_Nations.svg
//upload.wikimedia.org/wikipedia/commons/2/2f/Flag_of_the_United_Nations.svg


UN Conference Rio+20 June 2012
- Green economy policies, practices and initiatives
http://www.uncsd2012.org/index.php?menu=62 



What is actually Sustainable 
Development?

 Is there a definition?

 Which are the conditions to achieve sustainable 
development?

 Which are the cases of collapse and successes?

 What can I do myself?



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. 



Sustainable Development
is a systems study



Aral Sea, 1957 coastal line in red



Cause:  Diversion of rivers to irrigate cotton
Effect:  A whole system of impacts

Nature

 Ecosystem collapse

 Loss of soil fertility

Economy

 Loss of fishery

 Loss of industries & 
agriculture

Society

 Population collapse

 Collapse of institutions

Health & Wellbeing

 Respiratory illness

 Depression and related 
problems



Nature

Society

Wellbeing Economy

The Compass:
A Sustainability Framework
Alan AtKisson, 2004

Uses: Introduce sustainability ... assess it ... 

develop sustainability indicators ... communicate results ...

©AtKisson, Inc.



Sustainable Development
is a statement of justice, 

a new ethics



The Brundtland Commission created 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". 

The concept of 'needs', in particular the essential needs of the world's 

poor, to which overriding priority should be given; 

The idea of limitations of the environment's ability to meet present 

and future needs.

One may see the Brundltland report as a diplomatic compromise of 

the concern of the third world for development and the first world for 

environmental protection. 

Intergenerational justice





Certain conditions are needed 
for 

Sustainable Development 



Physical conditions for SD
Principle 1. Substances extracted from the lithosphere must 
not systematically accumulate in the ecosphere. 

Principle 2. Human-made substances must not 
systematically accumulate in the ecosphere.

Principle 3. The physical conditions for production and 
diversity within the ecosphere must not systematically be 
deteriorated.

Principle 4. The use of resources must be efficient and 
just with respect to meeting human needs. 

These conditions  are used by the Natural Step Foundation 



Biological conditions for SD

1. For sustainability, ecosystems dispose of wastes and 
replenish nutrients by recycling all elements. 

2. For sustainability, ecosystems use sunlight as their 
source of energy. 

3. For sustainability, the size of consumer populations 
are maintained so that overgrazing or over-use does not 
occur. 

4. For sustainability, biodiversity is maintained. 



Social conditions for SD?
1. For sustainability the population of a society (country) 
can not grow without limits. Ageing society.

2. For sustainability  the resources of a society (country) 
should be shared equally. Intra-generational equity. 

3. For sustainability, consumption  in a society  needs to 
be limited and welfare based on non-material values. 

4. For sustainability economic growth  can not go on 
without limits. Non-growth economy. 



Political conditions for SD?

No consensus in this field

1. Governance or participatory democracy

2. Responsibility – rule of law

3. 

4. 





Sustainable Development  may 
be studied as an empirical 

question
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Societies collapse 
because they did not 
preserve and manage 
properly their 
ecosystems.
Forests were
cut down and 
land animals
and fisheries overused. 



1. Technical development
2. Economic pressure
3. Denial mechanisms
4. Tragedy of the common
5. Value questions

Why did things go wrong?



1.   The problem was not understood, 
anticipated, recognized

2.  “Creeping normality” and denial
3. Conflict of (economic) interest, especially between 

those far away and those close to the site.
4. Survival from day to day 
5. Tragedy of the commons or selfishness 

or lack of society control 
6.   Value questions, especially religious values

Why did people make 
disastrous decisions?

Based on Jared Diamond, Collapse, 2005
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Vilka är aktörerna – utförarna?

Aktör

/Aktivitet

Resur

ser

Poli-

cies

Lagsti

ftning

Pro-

jekt

Produk

tion

Praktik Livs-

stil

globalt x

regionalt x

nationellt x x

kommunalt x x

företag x x

familj x

individ x
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Utmaningar för världen

1. Global överenskommelser  om klimatet (Paris 2015)

2. Global överenskommelse om biologisk mångfald

3. Hållbarhets-mål ersätter millennium-mål (2015)
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Utmaningar för stater

1. Omläggning till resursbeskattning

2. Bättre regler för fossilfri energi 

3. Omställning av det ekonomiska systemet



55

Utmaningar för kommuner

1. Övergång till fossil-fritt energisystem

2. Kretslopp - Återvinning av material 

3. Övergång till tjänsteekonomi

4. Anpassa sig till ett åldrande samhälle
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Individen kan påverka

1. Politiskt - rösta

2. Ekonomiskt – som konsument

3. Livsstil – leva smartare

4. Aktivt deltagande för omställning till hållbarhet
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Bristol – inhabitants discuss the future of the 
city in sustainability cafés 



Green Economy

The economy is a powerful engine for the development 
of society.

If this engine does not work towards sustainable 
development, efforts for sustainability will always 
involve an uphill struggle.

A green economy results in improved human well-
being and social equity, while significantly 
reducing environmental risks and ecological 
scarcities. In its simplest expression, a green economy 
can be thought of as one which is low-carbon, 
resource-efficient and socially inclusive’ (UNEP, 
OECD and others).



Which are the differences between the 

current (brown) economy

and a future (green, inclusive) economy?



The Energy-

efficient society

http://www.european-energy-service-initiative.net/se/goda-exempel/paa-

engelska-eesi.html

Good practice 
examples
Norrtälje 
Municipality

7 buildings, 11 000 m2  

Contracted 2003 

Energy savings

36%



52 projects during 2 years
Primary improvements

Temperature adjustments

Heat recovery

New valves

Insulation

Changed routines

New lighting

Toilets

Secondary improvements

Reduced water use

Decreased fire risks

Less air pollutants

Less noise 

Results after 2 years

Accomplished 19 304 MWh /year

Under planning 32 942 MWh /year



A Bio-Economy for Europe

In February 2012 the European Commission 
launched the Communication "Innovating for 
Sustainable Growth: a Bio-economy for Europe". 

A communication from the European Bio-
Observatory presents a Bio-economy Strategy 
and an accompanying Action Plan for promoting 
a more sustainable use of renewable biological 
resources within the European economy.



Swedish 

Energy 

Consumption

2011 (49 % 

renewables)

Renewable Energy increases



http://blogs.worldwatch.org/the-model-region-of-gussing-%E2%80%93-an-example-of-the-
austrian-grassroots-strategy-for-energy-independence/

Local iniatiatives

Güssing, Austria

From 1992 within eleven years, Güssing became self-
sufficient with regards to electricity, heating, and 
transportation. In addition, more than 60 new 
companies and over 1,500 new “Green Jobs” were created 
and the share of commuters to other regions fell to 40%. 
Since Güssing generates more “green” energy than the 
regions needs, the value added to the region is over $28 
million per year. Finally, green-house gas emissions were 
reduced by over 80%.





Circular Economy

The circular economy is a generic term for an 
industrial economy that is, by design or 
intention, restorative and in which materials 
flows are of two types, biological nutrients, 
designed to re-enter the biosphere safely, and 
technical nutrients, which are designed to 
circulate at high quality without entering the 
biosphere.



http://www.google.se/url?sa=i&rct=j&q=kalundborg+symbiosis&source=images&cd=&cad=rja&docid=6iYO4x_Qcd6LyM&tbnid=qj4IoFKWuUpIQM:&ved=0CAUQjRw&url=http://urbanismoenserie.blogspot.com/&ei=PP2hUc-UJIG24ASc4oDQDg&bvm=bv.47008514,d.bGE&psig=AFQjCNFLGz0zatZFh0sjx2ydIDjhIOAEmQ&ust=1369656980909122
http://www.google.se/url?sa=i&rct=j&q=kalundborg+symbiosis&source=images&cd=&cad=rja&docid=6iYO4x_Qcd6LyM&tbnid=qj4IoFKWuUpIQM:&ved=0CAUQjRw&url=http://urbanismoenserie.blogspot.com/&ei=PP2hUc-UJIG24ASc4oDQDg&bvm=bv.47008514,d.bGE&psig=AFQjCNFLGz0zatZFh0sjx2ydIDjhIOAEmQ&ust=1369656980909122


Industrial symbiosis in Kalundborg

http://www.google.se/url?sa=i&rct=j&q=kalundborg+symbiosis&source=images&cd=&cad=rja&docid=X35KCgYu0NDCiM&tbnid=KLholkebRKdCEM:&ved=0CAUQjRw&url=http://www.symbiosecenter.dk/en/cases&ei=e_2hUeaoHsre4QT454CwDA&bvm=bv.47008514,d.bGE&psig=AFQjCNFLGz0zatZFh0sjx2ydIDjhIOAEmQ&ust=1369656980909122
http://www.google.se/url?sa=i&rct=j&q=kalundborg+symbiosis&source=images&cd=&cad=rja&docid=X35KCgYu0NDCiM&tbnid=KLholkebRKdCEM:&ved=0CAUQjRw&url=http://www.symbiosecenter.dk/en/cases&ei=e_2hUeaoHsre4QT454CwDA&bvm=bv.47008514,d.bGE&psig=AFQjCNFLGz0zatZFh0sjx2ydIDjhIOAEmQ&ust=1369656980909122


Lecture 1 Study material

www.balticuniv.uu.se/sustainabledevelopmentcourse

1. Historical background and concepts

1a. Stories of societies which succeeded or collapsed
1b. The UN process
1c. Understanding sustainable development
1d. What we believe in

http://www.balticuniv.uu.se/sustainabledevelopmentcourse
http://www.balticuniv.uu.se/index.php/contentcourse-contentcols2/511-1a-the-stories
http://www.balticuniv.uu.se/index.php/contentcourse-contentcols2/512-1b-the-un-process
http://www.balticuniv.uu.se/index.php/contentcourse-contentcols2/513-1c-ethics-and-normative-parts
http://www.balticuniv.uu.se/index.php/contentcourse-contentcols2/560-1d-what-we-believe-in-our-values-and-sustainable-development

