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To the Minister for the Environment,
Andreas Carlgren, and to the
Government Commission on
Sustainable Development

At the beginning of 2006, the Swedish Environmental Advisory
Council undertook to contribute background material to the in-
quiry on global growth and the environment announced in the
Government's Environmental Quality Objectives Bill in the spring of
2005 (Government Bill 2004/05:150, Committee 2005/06:MJU3,
Government Communication 2005/06:48, 49)

The Swedish Environmental Advisory Council appointed a special
members’ group to assist in the work. This group has consisted of
Secretary-General Svante Axelsson, Professor Katarina Eckerberg,
University Lecturer Lena Gipperth, Professor Thomas B. Johansson,
Political Secretary Anna Jonsson, Associate Professor Annica
Kronsell, Professor Anna-Lisa Lindén, Company President Mans
Loénnroth, Rector Lisa Sennerby-Forsse, Professor Erik Westholm
and Professor Barbara Wohlfarth. Professor Christian Azar has
acted as an expert reference.

Representatives of different Swedish government ministries have
also taken part in the project. Deputy Director Gunilla Blomquist
and Director Jon Kahn from the Ministry of the Environment have
also participated as have Political Adviser Monica Lovstrom (from
6 October 2006 onwards) and Chief of Staff Kristina Jondng (from
22 November 2006 onwards) also from the Ministry of the Envi-
ronment. Desk Officer Karl Backéus from the Ministry for For-
eign Affairs, Desk Officer Peter Frykblom from the Ministry of
Finance and Desk Officer Daniel Badman from the Ministry of
Industry, Employment and Communications have also been in-
volved. Jan Bergquist acted as chairman of the working group until
1 September 2006.

This memorandum discusses future environmental challenges in
a global perspective, focusing on biological resources, climate
change and the capacity of ecosystems to produce the necessary
services for both human beings and society. It also highlights the



environmental impact of long product chains in a globalised world.
Based on the analysis, the group discusses possible ways forward in
order to meet the challenges and consider the role Sweden can play.
They also present ideas for initiatives which the Swedish Govern-
ment can take.

Special studies have been performed to highlight the demand for
various resources in a world of rapid economic growth. These
studies are presented in a special background report written in
conjunction with this memorandum.

Representatives of the Institute of Growth Policy Studies, the
Swedish Chemicals Agency, the Swedish Environmental Protection
Agency, the Swedish Agency for Economic and Regional Growth
(Nutek) and the Swedish International Development Cooperation
Agency (Sida) have submitted comments and provided information
and suggestions.

Special seminars have been held with a reference group com-
prising Professor Carl Folks, Director of the Beijer Institute and
Science Director at Stockholm Resilience Center, Professor Karl-
Goran Méler, Professor Torsten Persson, Director of the Institute
for International Finance, Doctor Tomas Ries, Director of the In-
stitute for International Economic Studies, Johan Rockstrém, Ex-
ecutive Director of the Stockholm Environment Institute and
Stockholm Resilience Center, and Professor Will Steffen, Director
of the Center for Resource and Environmental Studies in
Canberra, Australia. Results from the seminars will be published in
a special anthology from the Stockholm Resilience Center during
the spring of 2007.

Contributions have also been made by international expert refer-
ences, who took part in a seminar in Stockholm in September 2006.

Beatrice Crona (14 August 2006 - 31 December 2006), Kristina
Olsson (until 31 January 2007), Jan Warnbéack (1 January 2007 - 31
March 2007), Henrik Osterblom (until 12 December 2006) and
Deputy Director Siv Naslund, all from the Environmental Advi-
sory Council Secretariat, have been involved in compiling the
memorandum.

To the Minister for the Environment, Andreas Carlgren and the
Government Commission on Sustainable Development, the
Swedish Environmental Advisory Council members’ group hereby
submits this memorandum on ways of meeting long-term envi-
ronmental challenges in a world of rapid global economic growth.
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Glossary of terms

Transition countries: Growth countries in transition from devel-
oping to industrialised countries

BRICS countries: Brazil, Russia, India, China and South Africa, five
rapidly growing economies

Institution: Relates to formal rules, structure and organisation that
dictate how several individuals take action together, also includes
norms and informal patterns of behaviour that have developed in
societies

Ecosystem services: All the services performed by nature that can be
seen as beneficial to humans and human society. Examples of such
services include food production, stabilisation of the climate, the
nutrient ecocycle, water purification and the degradation of haz-
ardous substances

Resilience: Can relate to either the capacity of an ecosystem to re-
cover from a disturbance or the amount of disturbance a system
can absorb before it converts to another state of equilibrium

Product chain: Production and distribution of a product from raw

material to end-consumer; value chains also include increases in
value at the different stages of the product chain

13



The environmental situation in a world
of rapid economic growth —
conclusions and assessments

The combined effect of increased demands on biological resources,
impact of climate change and deterioration in the quality of air,
land and water may put enormous pressure on ecosystems in the
next few decades. This might risk undermining the natural resource
base for social development.

The special working group appointed by the Swedish Environ-
mental Advisory Council has performed an analysis of the poten-
tial impact of economic growth on the state of the environment
and we have focused our work on the use of above all biological
resources in the longer term. Based on the analysis, we discuss
possible ways of meeting future challenges and present ideas for
initiatives that Sweden could take. The analysis extends over a
broad field and deals with complex links that are difficult to assess
and that are at times mutually reinforcing. There are currently no
clear answers to many central questions.

Growth forecasts point to a three or fourfold increase in the
global economy in the next fifty years. The study discusses what
impact this might have on the demand for biological resources such
as forest and agricultural products, freshwater and fish as well as
the demand for energy and the impacts on the climate. Focus is on
the overall pressure on the ecosystems.

The overall picture that emerges indicates that the problems an-
ticipated are of such a magnitude and character that what is re-
quired is a veritable rethink in both national policy and inter-
national cooperation.

The situation is aggravated by the fact that many problems need
to be dealt with in a global system that suffers from major institu-
tional deficiencies at the multilateral level and often also at the na-
tional level. Weak or non-existent legislation and corruption pre-
vent the long-term efficient use of natural resources and make
short-term ruthless exploitation possible.

15



The environmental situation in a world of rapid economic growth ...

This, combined with an ever-increasing consumption of re-
sources above all in the wealthier parts of the world, entails major
challenges.

The anthropogenic era

The human imprint on the environment on a global scale is already
so pronounced that the current era has been termed the anthro-
pogenic era.

The most recent report from the Intergovernmental Panel on
Climate Change, IPCC, shows that there is a consensus view about
the fact that human activity has already had an impact on the cli-
mate. However, it is not the climate alone that is affected. The UN
assessment of the condition of the ecosystems, the Millennium
Ecosystem Assessment, indicates that 15 of the 24 examined
benefits provided to Man by Nature, known as “ecosystem ser-
vices”, are decreasing or being used in an unsustainable way. The
genetic resource base is decreasing rapidly. In certain regions the
number of insects and birds has decreased to such an extent that it
has an impact on pollination, which in turn has consequences on
the supply of food.

Other services that have decreased are, for example, drinking
water purification and quality, protection against natural disasters
and waste degradation. The conclusion is that the capacity of eco-
systems to produce biological resources and ecosystem services has
been weakened. The report specifically points to the increasing
threats to ecosystems caused by climate change and eutrophication,
the loss of freshwater in dry regions and, as a consequence, the in-
creased vulnerability of the populations of these regions, and the
global fish crisis.

Studies of ecosystems indicate that many local and regional sys-
tems are becoming increasingly vulnerable. The resilience of the
systems is decreasing. This means a weakened ability to recover and
maintain quality if a system is subjected to a disturbance, such as a
storm. Many studies show that there are thresholds and that
crossing these may lead to the systems experiencing a regime shift.
If this happens, an ecosystem may be transformed into a new, po-
tentially less productive state. The collapse of several marine stocks
of food fish demonstrates the consequences such regime shifts may
have.

16



The environmental situation in a world of rapid economic growth...

This weakening of ecosystems gives rise to questions such as:
What happens to humans at the top of the food chain if the entire
food web becomes depleted? Is there a risk of small gradual dete-
riorations in the capacity of ecosystems that will eventually result
in irreversible effects on a larger scale? Does society have the ca-
pacity to cope with such changes? How can they be prevented and
how do we ensure that our societies are prepared?

A dramatic increase in the demand for resources

The point of departure of the study is that world GDP will con-
tinue to grow rapidly. This has partly to do with continued growth
in OECD nations, starting from an already high GDP level calcu-
lated per capita, and partly with a substantial expansion of the
economies of many poor, heavily populated countries.

Decreasing poverty is a positive development that should be
welcomed and recognised. Growth creates increased material re-
sources in all societies, an increase in contacts within and between
nations and the opportunity to make technical advances. If this is
not combined with the sustainable management of ecosystems,
which form the basis of economic development, negative impacts
on social and economic welfare will eventually ensue.

The projections the Council has made point to major future
challenges if the production and consumption trends, use of re-
sources and impact on the environment continue as they have until
now. Separate studies have been carried out on energy, forest raw
material, freshwater and fish.

The studies have been carried out based on certain assumptions
with regard to growth, enhancing efficiency over time and the de-
velopment of consumption. If other assumptions are made, differ-
ent results are achieved. The purpose of the studies is not to es-
tablish what will happen, but instead to raise questions regarding
how things might develop if current trends continue, and above all
to identify where trends need to be broken. We therefore call for
further studies and continued analysis.

17



The environmental situation in a world of rapid economic growth ...

Fish and other marine resources

A fourth of the world’s wild fish stocks are already outside safe
biological limits and a further 50 per cent are in an acute need of
more sustainable management. In the North Atlantic, stocks of the
most important species of fish for consumption have decreased by
90 per cent since 1900. lllegal fishing is a major problem. A
growing problem is fisheries at great depths in the open seas, and
the use of destructive fishing methods, such as bottom trawling on
underwater hills, which clear the seabed and destroy important
spawning areas for fish. At the last meeting of the Convention on
Biological Diversity, it was proposed that the UN should introduce
a moratorium on bottom trawling in the deep seas, but the five
states responsible for most of the fishing blocked the issue at the
UN.

Fish consumption per capita has increased in the world and
studies from the UN Food and Agriculture Organization (FAQO)
indicate that the trend is set to continue and that the demand for
fish will increase by approximately 30 per cent in the next twenty
years. This increase in demand will probably have to be met
through fish farming since the catching of wild fish has stagnated
and the trend is pointing downwards, even though new stocks have
been discovered, fishing fleets have increased and greater depths
are being fished. There is a risk that the scope of catching wild fish
will have markedly decreased by the year 2050.

Freshwater

The pressure on freshwater resources is alarming in many areas
around the world, leading to enormous environmental conse-
guences and harsh competition between user categories in socie-
ties. Irrigation agriculture consumes most water, as much as 75 per
cent, while industry stands for 20 per cent. Only 5 per cent is for
household use.

The overuse of water has led to falling groundwater levels in
many dry areas. In other areas intensive irrigation has resulted in
the land suffering from salt contamination. There is a lack of data,
but a rough estimate indicates that approximately 20 per cent of all
irrigated land is exposed to salt contamination with major eco-
nomic losses as a result. Biodiversity has decreased even more in

18



The environmental situation in a world of rapid economic growth...

freshwater systems than in the sea or on land. A clear example of
overuse is that some of the world’s longest rivers no longer reach
the sea for parts of the year.

The need for freshwater, which already is a scarce resource in
many regions, may increase by 50 per cent globally as the popula-
tion grows and incomes increase. When people become better off,
their diets change and tend to contain more meat, which is water-
demanding to produce. The change seems to be particularly strong
in certain income brackets. Large parts of the population in growth
economies will reach these income levels in the next few decades.
Water use also seems to be rising in OECD countries that already
have a high per capita consumption.

The freshwater study also indicates that there are ways of in-
creasing water efficiency both at the production and the consump-
tion stage. One way, for example, is to make more efficient use of
rainwater, which could reduce the need for water in agricultural
production by a quarter within 50 years. There are huge losses in
the production to consumption chain. If the losses after harvest
(via e.g. better storage) can be reduced in above all poor countries
and the losses at later stages decrease in wealthy countries (by
throwing away less food), it would be possible to reduce water
consumption by about 15 per cent. There is thus a potential to
meet an increase in the demand for freshwater for food by the mid-
2000s without actually entailing a major increase in the use of
freshwater. This requires, however, action and a change in behaviour.

Forestry

The forests of the world fulfil a number of non-commercial func-
tions such as climate regulation, water flow regulation and erosion
protection. Despite the fact that deforestation has been a matter of
concern for decades, it is continuing at an alarming rate according
to the FAO. The main reason is the need for agricultural land.
Another reason is the growing problem of illegal logging. The re-
duction is fastest in the tropics, above all in Africa and South
America. In Europe, Russia and China the planting of forests,
restoration and natural afforestation have led to an increase in for-
est production. Deforestation is now estimated to be responsible
for as much as 20 per cent of global CO, emissions. There is also a

19



The environmental situation in a world of rapid economic growth ...

gradual transformation of virgin forests into modified forests and
plantations.

Scenarios of the demand for industrial timber for paper, sawn
wood products and wood-based panels indicate that demand will
more than double in the next fifty years. The consumption of pa-
per will increase fourfold according to the scenario but the as-
sumption is also that the recycling of paper will increase from the
current 40 per cent to approximately 80 per cent.

The need for forest raw materials will increase dramatically both
for industrial purposes as well as a source of energy. This may lead
to a more intensive use of land and conflicts between different user
interests, e.g. the need of land for agriculture, bioenergy produc-
tion or conservation purposes.

Energy and the impact on the climate

The scenarios in our background report indicate that the demand
for energy will increase threefold by the year 2050 (in line with the
highest level scenarios in the reports of the Intergovernmental
Panel on Climate Change, IPCC) and that this may lead to drastic
increases in CO, emissions if we do not radically change our energy
systems. Emissions are already about two - four times higher than
what can be permitted in 50 to 100 years time if we are to achieve
the EU goal of a maximum increase in temperature of two degrees.
By the year 2050, societies will not only have to halve their emis-
sions but also satisfy a much greater global demand for energy.

These types of scenarios point at a future with risks of substan-
tial climate change and consequently great impacts on seawater lev-
els, precipitation distribution, storms, food supply, access to water,
biodiversity and much more. Vigorous measures must be taken in
order to limit the increases in temperature. The most important
areas are an efficient use of energy in all sectors, renewable sources
of energy, avoiding deforestation, energy-efficient infrastructure
and means of transport. Other important factors are choice of diet
and energy efficiency in the food supply chain. Technology that
will help resolve the problem exists but is not used to a sufficient
extent. New incentives are required and knowledge must become
more generally available.

Bioenergy, which may replace fossil energy sources and mitigate
global warming, requires major land surfaces and a great deal of
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The environmental situation in a world of rapid economic growth...

water. In the background report to this memorandum, various sce-
narios are discussed with regard to the production of bioenergy.
The conclusion is that even if an area corresponding to four to
seven times the agricultural area of Europe were used, it would not
be possible to meet more than 15-20 per cent of future global en-
ergy needs. Moreover, the water required would equal that of the
entire food production system. It is also imperative to understand
where these land surface areas would be available. Energy demand
will increase substantially in growth economies like China and
India, but in these countries the major part of the suitable arable
land is already cultivated. It is primarily Africa and Latin America
that still have large uncultivated land areas. However, there is a risk
that an increase in cultivated biomass in these areas would have
negative consequences on rain forest and biodiversity. One option
currently being examined in India, for example, is whether it is
possible to cultivate bioenergy on land that cannot be used for
food production, i.e. “wastelands”. This may, however, have a
major negative impact on the poorest people since they are often
dependent on this type of land for their survival.

Intensive cultivation often entails the use of pesticides and
chemicals as well as the use of manure leading to eutrophication of
surrounding waters. Monocultures lead to other risks such as ero-
sion and salt contamination.

Total effects and risks of regime shifts

Unavoidable climate change during the next hundred years will
cause more droughts in dry areas and more rain in rainy areas. The
seas will become more acidic which will have an impact on marine
organisms. It is important to understand the impact all this will
have on the scope for increasing the production of food, forest raw
material for industry, bioenergy and other crops such as cotton for
the textiles industry. It is also important to understand how
changes in biodiversity and the possibility of producing ecosystem
services in turn may affect the climate in a mutually reinforcing
process.

One example of how a mutually reinforcing process may affect
important ecosystems is how the Amazonian rainforests risk being
transformed into a savannah due to drought as a consequence of
climate change combined with cultivation, grazing land and the
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The environmental situation in a world of rapid economic growth ...

felling of large trees that opens up the tree canopy so that the
sunlight reaches the ground. Forests bind carbon and a gradual
thinning-out and transformation into savannah will in turn have a
greater impact on the climate.

There are several uncertainties in the climate change scenarios.
These concern aspects such as feedbacks in the climate system that
could not be fully incorporated into the models. A warmer climate
will affect the carbon cycle, e.g. the capacity of both sea and land to
absorb carbon dioxide will decrease and more carbon dioxide will
escape into the atmosphere. When ice-sheets melt, less solar radia-
tion will be reflected - a phenomenon known as the “albedo effect”.
Another uncertainty is future cloud formation and the current
cooling effect of air pollutants (aerosols).

Another factor is that reduced permafrost may lead to methane
gas emissions. There are also uncertainties surrounding the impact
on large land-based ice-sheets on Greenland and in the Antarctic.
The models have taken a certain amount of melting into account
but do not consider the possibility of the ice breaking up and
floating out to sea since too little is known about this phenomenon
as yet.

The outcome may be more favourable than is deemed likely in
the various scenarios but it may also be worse. The uncertainties
are greater in the scenarios that predict major temperature rises -
there is no experience on which to base expected feedbacks. There
is a need for greater understanding of the consequences of different
outcomes and better preparedness in the face of more negative out-
comes.

Long global product chains and institutional shortcomings

The long product chains from raw material to final consumer in a
globalised economy make it more difficult to gain an overview of
the effects on the environment and on health at different stages
and reduce the scope for individual countries to intervene. Growth
economies have set up institutions for economic development but
often lack sufficiently efficient institutions to limit environmental
effects. Countries like China and India are experiencing very seri-
ous problems with polluted water, rivers that no longer reach the
sea and air that is so polluted that it causes several hundred thou-
sand deaths every year. It is poor countries that are most vulnerable,
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countries that have not been able to establish institutions either to
promote economic development or protect their environment.

Today raw materials and products move back and forth between
the continents in our globalised world before the product finally
reaches the shop-shelf for the final consumer. An example of this is
fish caught in the North Atlantic that is transported to the
Netherlands to be reloaded and sent to China where it is filleted,
frozen and then transported to France where it is thawed, cut up
and coated with breadcrumbs in order to be frozen as fish fingers
and distributed to final consumers in for example Sweden.

China has increasingly become the “factory of the world”, and
exports everything from electronic goods to sports equipment and
toys. Raw materials may originate from all the corners of the globe
— metals from mines in Africa, forest raw material from
neighbouring countries in South East Asia often illegally felled. It
can be very difficult for a company that distributes a final product
to trace the chain backwards and understand the environmental
effects.

If things do not add up — what will the consequences be?

The scenarios give rise to the question how all this adds up? The
main impression is that the ability of the biosphere to provide the
services that humans demand today and in the future will be weak-
ened. This confirms what has already been stated at the world
summit in Johannesburg and what is now being dealt with in the
Marrakech process — consumption and production patterns cannot
be allowed to continue as they have until today.

According to economic forecasts, densely populated countries
like China and India will have the largest economies by the year
2050. However, according to the same forecasts, the current in-
dustrial nations will at that time still have per capita incomes that
are five times those in China and India and about 10 times those in
Africa south of the Sahara.

It is impossible to accept the development indicated by our sce-
narios. Therefore the problem must be reformulated: is it possible
to find a way to ensure that the interaction between humans and
the environment functions so much better that we are able to con-
tinue to expand our welfare without weakening the biological sup-
ply base for future generations? Will we be able to enhance effi-
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ciency to the full extent required and develop new solutions
quickly enough?

How can we meet these challenges?

We do not have any simple or ready-made answers. We are con-
vinced that political intervention is needed. Previous experience
also proves this. Certain environmental problems have been re-
duced as growth has increased, although not necessarily as a conse-
guence of growth itself but as a result of political decisions and
policy instruments.

The success stories that are usually highlighted are those that
have been achieved as the result of national environmental efforts
or of international cooperation between like-minded states. The
challenges of today and tomorrow are of a much larger scale as re-
gards both time and space. Yesterday’s environmental problems
were felt by the generation at that time, while the new problems
need to be tackled bearing future generations in mind. The local
environment is dependent on global events and vice versa. All local
decisions regarding consumption, production, management and
development; all choices made by every entrepreneur, municipality
and citizen on a daily basis have, taken together, an impact of
global proportions. We need to rethink our actions at all levels;
from the local community to global institutions. Systemic changes
within the areas of energy, transport, industry, agriculture, for-
estry, and town and community planning are required.

The scarcity of non-renewable resources such as minerals can
often be managed on the market, where higher prices lead to im-
proving efficiency and technological advancements.

Shared resources — the great seas with fish and other marine re-
sources, lakes, rivers and streams, airflows and ecosystem services
like pollination and water purification — do not have a price tag and
must be managed so that they are not overexploited (“the tragedy
of the commons” to use the language of economists). Rising prices
of biological resources may entail a more efficient use of for exam-
ple water and a lower per capita consumption of for example meat.
However, higher prices of resources such as forest and fish may
instead lead to further exploitation and increased illegal extraction.

Some of the problems — the climate, state of the oceans, prob-
lems linked to the long global product chains — require inter-
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national agreements and initiatives. However, the sluggishness of
current structures and political systems means that it is uncertain
whether these can be concluded quickly enough. A precondition
for multilateral agreements is that the states that conclude them are
legitimate and have regulations that are effective within their own
territories. This is often not the case and in many cases it will take
time before such preconditions evolve.

This is why other paths need to be explored in parallel. A con-
tinued analysis and discussion is needed with regard to what these
routes might be and who should take the initiative. Perhaps we can
learn something from previous civilisations. Many cultures through
the course of history have been subject to major challenges due to
changed preconditions in environmental and resource assets. Some
have expired whilst others have found ways of moving on. In
recent years, new literature has been published which analyses
these courses of events. The ability to realise in time what the
challenges are, to explore new paths and being prepared to rethink
fundamental values appear to be factors that have been essential for
the survival of these cultures. This points to the benefits of
continued analysis and of thinking ahead to try to understand the
holistic picture regarding the challenges, of encouraging various
actors to be creative and test new ways as well as providing educa-
tion and support to citizens to enable them to discuss and reflect
over these issues.

How can Sweden contribute?

What can a small country like Sweden do to contribute to a process
leading to a more sustainable use of resources? The challenges are
SO enormous that it may feel overwhelming and fraudulent to even
put forward suggestions about what needs to be done and how
Swedish policies can contribute. Both principles and long lists of
proposals already exist in many other contexts without them hav-
ing had any real impact on unsustainable trends — it requires politi-
cal will, as well as ability and strength, to carry out the proposals.
At the same time there are examples of problems that have been
resolved — either completely or partially. Even if proposals may not
immediately gain acceptance or have an impact, windows of
opportunities may open and carefully considered strategies and
proposals may find an audience. Experience also proves that per-
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sistent efforts, taking many small steps, may eventually bear fruit.
Sweden might for example be able to take on a role of “think tank”
and alliance forger in an open and creative dialogue on the chal-
lenges.

The analysis in our memorandum deals with three challenges:

e The demand for biological resources and the sustainable use
of natural resources

e The climate challenge with a focus on energy efficiency

e Environmental challenges linked to long global product
chains

The working group has produced a number of ideas which should
be seen as examples of initiatives that the Swedish Government
could take nationally, in bilateral cooperation or internationally.

A state needs to have measures of its own to ensure credibility
internationally and we therefore emphasise the responsibility that
Sweden and other industrial nations have when it comes to setting
an example.

Some of the initiatives proposed by the working group in the
memorandum can and should be taken immediately while others
need further discussion and examination. We believe that a con-
tinued process is required through for example seminars with dif-
ferent actors, in order to produce ideas with regard to other possi-
ble initiatives and a more in-depth discussion. At the same time as
we need to realise that there are problem areas without clear solu-
tions, we also wish to emphasise the importance of making use of
every available opportunity. There is no time to lose. Our assess-
ment is that there are a number of potentially viable ways forward
where the Government can take the initiative:
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Put our own house in order and seek cooperation with
growth economies

e Ensure the development of methods in Swedish forestry, agri-
culture and Swedish bioenergy cultivation that do not impov-
erish biodiversity or lead to chemical risks and eutrophication.

e Invest sustainably and methodically in energy efficiency meas-
ures in Swedish industry, housing and transport systems.

e Concentrate on town and community planning that is energy
and transport-efficient.

e Allocate resources for continued environmental cooperation
with growth economies like China and India when develop-
ment assistance is phased out and initiate a cooperative dia-
logue on the sustainable use of natural resources and energy
efficiency.

Strive for international agreements

e Support the reform and reinforcement of the international
environmental regime.

e Take the initiative to a new world summit 2012 — a Rio +20 —
that can evaluate developments holistically and create fresh
momentum.

e Take the initiative for a continuation of the Millennium Eco-
system Assessment that should report in good time prior to
the summit in 2012.

= Strive to reinforce the Convention on Biological Diversity.

e Turn Sweden and the EU into an international role model and
continue to strive to ensure that the EU takes on a leading role
in the climate negotiations.

e Work with like-minded countries to reach international agree-
ments in order to stop the over-exploitation of wild fish re-
sources and bottom trawling in the deep seas.

e Take the initiative, preferably in an alliance with like-minded
states, to start an informal dialogue that can bridge credibility
gaps between different countries and actors.

27



The environmental situation in a world of rapid economic growth ...

Mobilise the business sector and put the focus on
sustainable trade

Encourage and provide the business sector with incentives to
exercise environmental concern (and take social responsibility)
throughout the product chain; initiate such a process with
Swedish companies and consider an international initiative for
renewed and broadened cooperation with the business sector
(Compact I1) with more binding requirements.

Stimulate certification systems, e.g. for the sustainable produc-
tion of bioenergy.

Strive to ensure that the standardisation bodies establish norms
in their product standards that encourage greater energy-effi-
ciency and sustainable production throughout the product
chain.

Strive for trade rules that support sustainable development.

Mobilise civil society

Ensure that everyone receives education in sustainable develop-
ment.

Support NGOs that promote sustainable development and
transparency in global value chains.

Highlight the interaction between sustainable development,
human rights and equality before the law.

Create the right economic incentives
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Do away with economic instruments that do not have the de-
sired impact such as subsidies for fossil fuels and other non-
sustainable types of energy as well as incentives for increased
car-use.

Promote international economic instruments to reduce the
share of fossil energy through carbon dioxide taxes or trading
in emission rights.
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e Put avalue on ecosystem services and produce methods for the
evaluation of the development of the capital bases — natural
capital, human capital and material capital.

Make the public sector a driver of sustainable development

e Ensure that public procurement takes account of environ-
mental and social impact throughout the supply chain.

e Make the public sector the market bridge for non-toxic, energy-
efficient systems and products, and for sustainably produced
biological resources.

Invest in research on sustainable development

e Support research that contributes from a system perspective to
the sustainable management of ecosystems and a sustainable
use of natural resources.

e Support research on energy-efficient technology and renewable
sources of energy.

There is a window...

The changes needed may seem insurmountable but history shows
that surprises may arise. Preconditions may change quickly. There
may be situations where a change in fundamental values generates
political energy and creates conditions that make it necessary and
attractive to make rapid changes within the business sector.

Experience of previous environment policy indicates that im-
portant success factors are: a consensus view among researchers; an
insight into the problems among various other actors — citizens,
politicians and the business sector - for which the media has an im-
portant role to play; leadership; and scope to develop technical and
other solutions that are accepted by the actors who are to imple-
ment them.

Most of these factors are already in place today as regards the
climate challenge. The IPCC'’s reports indicate substantial scien-
tific consensus, considerable media attention is given to the issue
and there is commitment among citizens. Technology exists that
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can to a large extent reduce the use of energy in e.g. new buildings.
It is possible to stimulate companies to develop fossil free tech-
nologies within industry and transport, and it is also possible to
invest in infrastructure that does not encourage and necessitate in-
creased car-use. There are growing markets for such systems and
technologies.

Political initiatives are now required as well as responsive and
proactive action within the business sector, which can help open
the window.

Three platforms

We see three important contexts where the Swedish Government
can make a difference.

The EU Presidency in 2009

We propose that the Swedish Presidency in the autumn of 2009
focuses on highlighting the global challenges. In order to prepare
for this, we propose that Sweden immediately starts taking the ini-
tiative to, e.g.

- propose that the European Commission conducts studies
and produces scenarios that can form a basis for inter-
national action and that can be presented by 2009,

- initiate dialogues with important actors within and outside
the EU,

- invite (possibly together with other countries) important
growth economies, e.g. the BRICS states (Brazil, Russia,
India, China and South Africa) to an informal dialogue
about the future challenges in which researchers and the
business community can participate in order to find bridges
and ways forward.

Important issues to press prior to and during the Presidency are:
- the climate issue during the next commitment period,

- monitoring the work carried out by the EU in the area of
energy efficiency and taking additional initiatives that may
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be required in order for the EU to forcefully promote sus-
tainable innovations and investments in the area,

- monitoring the work carried out by the EU focused on the
sustainable use of natural resources and taking initiative to
promote sustainable agricultural practises and sustainable
fisheries in the EU and internationally (special focus is re-
quired for bioenergy from plantations in developing coun-
tries),

- monitoring the EU work on chemicals.

Rio + 20

Sweden should also promote the holding of a new world summit in
the year 2012 — a Rio + 20 (Stockholm + 40). A series of initia-
tives need to be taken immediately in international contexts in or-
der to press the issue. The initiatives with regard to the Presidency
and a possible dialogue with BRICS countries may also provide an
input. The question may also be discussed during the Swedish EU
Presidency.

The Swedish environmental quality objectives

The Swedish environmental quality objectives should also take the
environmental impact in other countries caused by Swedish con-
sumption into account and thus act as a role model for how global
issues can be integrated at the national level. Sweden should strive
to ensure that international environmental work adapts an envi-
ronmental objective-oriented approach.

31



The environmental situation in a world of rapid economic growth ...

Conclusion

The economic and political world map will be redrawn during the
next few decades. How this is done will have an impact on the
possibility of tackling the environmental challenges. On the other
hand, several major environmental problems will influence the
scope for continued economic growth and the building of a world
that is socially stable and that provides improved social conditions
and welfare to an increasing number of people around the world.
The environment and resource issues are also linked to security
policy issues. It is already noticeable how issues with regard to the
supply of energy linked to the climate challenge have an impact on
political alliances and the balance of power. It is not difficult to see
the fork in the road ahead: either the international community will
start cooperating on environment and resource issues or the fight
over resources will intensify.
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1 Background

1.1 Introduction

Our societies on Planet Earth face major challenges - socially,
ecologically and economically.

Poverty, in which billions of people still live and which causes
malnutrition, disease and premature death, is the most acute prob-
lem. The most positive aspect is the fact that many previously poor
countries are currently experiencing rapid economic growth, which
is reducing poverty for a large part of the world’s population.

Causes for concern include growing social divides, security pol-
icy risks arising from the struggle for scarce or valuable resources
and environmental impacts such as climate change and erosion of
the natural capital, which constitutes the basis of social and eco-
nomic development.

The production and consumption patterns of the industrialised
countries are unsustainable in the long term. Already noticeable
environmental risks will increase when billions more people have
the chance to adopt similar lifestyles.

Thanks to the bill Common responsibility - A Swedish policy
for global development (Government Bill 2002/03:122, Report
2003/04:UU3, Parliamentary Communication 2004/05:4), Sweden
now has a policy for global development intrinsically linked to the
world’s poverty problems. In the Environmental Objectives Bill
adopted by the Swedish Riksdag in the autumn of 2005 (Swedish
Environmental Objectives - a common task (Government Bill
2004/05:150, Report 2005/06:MJU3, Parliamentary Communi-
cations 2005/06:48, 49), the Government declared its intention to
appoint a commission aimed at drawing up priority proposals for
Swedish actions to enhance the state of the global environment and
promote economic growth. The emphasis is to be on “decoupling”
proposals, i.e. proposals aimed at severing the link between eco-
nomic growth and the environmental degradation. The intention is
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to develop measures that Sweden can implement either independ-
ently or use to promote international cooperation to enable envi-
ronmental improvements to be reconciled with improvements in
people’s living conditions. This can be seen as a complement to the
poverty-oriented policy for global development.

The Swedish Environmental Advisory Council has undertaken
to contribute background material by performing a comprehensive
analysis primarily based on existing material and to subsequently
provide ideas based on the analysis on feasible actions and initiatives.

1.2 Starting-points
1.2.1  Existing objectives
Obijectives at the UN level

As a result of the Millennium Declaration from the UN General
Assembly Summit in 2000 and the subsequent three key confer-
ences - the WTO Ministerial Conference in Doha, the Inter-
national Conference on Financing for Development in Monterrey
and the World Summit on Sustainable Development in
Johannesburg in 2002, a global agenda for sustainable development
has been established.

The Millennium Declaration stresses that global development
requires a holistic approach. The Declaration constitutes a platform
for multilateral efforts and contains undertakings on peace, secu-
rity and disarmament, development and poverty reduction, envi-
ronmental consideration, human rights, democracy and good social
governance, protection for the particularly vulnerable and deals
with Africa’s special needs. There are eight time-framed goals on
halving poverty by 2015 and on education, gender equality, mater-
nal and infant mortality, HIV/AIDS and other diseases and
strengthened partnerships between rich and poor countries. There
is a particular goal on ensuring environmental sustainability. In ad-
dition, there are a number of environment-related goals adopted by
the UN General Assembly, by various UN bodies and through
different UN conventions.

The agreement at the UN Summit on Sustainable Development
in Johannesburg in 2002 is based on a common yet diversified re-
sponsibility, and makes the richest countries particularly account-
able. The action plan adopted at the summit establishes the eradi-
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cation of poverty, change in unsustainable production and con-
sumption patterns and the protection and management of natural
resources for social and economic development as both overall
goals and fundamental prerequisites for sustainable development.*
There are concrete goals for e.g. health and poverty reduction and
for biodiversity, chemicals, water and energy.

To implement the goals from Johannesburg, progress will be
monitored at meetings in CSD (UN Commission on Sustainable
Development) in accordance with a special plan stretching until
2015. An international political process has been initiated, the
Marrakech Process, aimed at creating and implementing a ten-year
framework of action programmes for sustainable consumption and
production patterns. Regional strategies and background material
have been developed within the process as a support for national
plans.

Objectives within the EU

Sustainable development has been an overall objective of EU trea-
ties since 1999. The EU adopted its first strategy for sustainable
development at the European Council Meeting in Goteborg in
2001. At the same time, an environmental dimension was added to
the European Union’s Growth and Jobs Strategy. The international
section of the sustainability strategy was developed as a result of a
decision taken in Barcelona in 2002. The EU’s role as a driving
force in global sustainable development efforts was underlined. The
EU’s Sustainability Strategy has been revised. The revised strategy
was presented in June 2006 and includes seven main challenges: 1)
climate change and clean energy, 2) sustainable transport, 3) sus-
tainable consumption and production, 4) conservation and man-
agement of natural resources, 5) public health, 6) social integration,
demography and migration, and 7) global challenges regarding
poverty and sustainable development.

The sixth Environmental Action Programme (1600/2002/EC)
establishes guidelines for EU environmental policy until 2012. The
programme shall facilitate the integration of environmental consid-
eration into all European policy areas and the achievement of sus-
tainable development. The programme specifies four priority areas
for community actions: 1) climate change 2) nature and bio-

! Report 2002/03:29
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diversity, 3) environment and health, and 4) natural resources and
waste. Targets for what is to be achieved in the programme period
are specified for each area.

In some areas, where the EU has yet to decide whether or not to
put forward new proposals for directives, work will be done in
stages. In accordance with the environmental action programme,
the European Commission should put forward “thematic strate-
gies” in the areas of air quality, the marine environment and re-
source consumption, pesticides, waste recovery, land and urban
environments. These thematic strategies shall establish the meas-
ures needed in order to achieve the goals laid down in the environ-
mental action programme.

Objectives in Sweden

A national strategy for sustainable development was developed
prior to the world summit in Johannesburg in 2002. It has since
been revised twice in communications from the former Swedish
Government and was last discussed by the Riksdag in the spring of
2006. The new government has appointed both a commission for
sustainable development, chaired by the Prime Minister, and a
globalisation council, chaired by the Minister for Education. A sci-
entific council for climate issues has also been set up within the
Swedish Environmental Advisory Council and a parliamentary
committee for climate issues is being appointed. The latter are to
submit reports no later than 1 September and 31 December re-
spectively.

Sweden has 16 overarching environmental quality objectives and
three strategies through which to achieve them. The strategies re-
late to efficient energy and transport systems, non-toxic and re-
source-efficient ecocycles and the efficient management of land,
water and built environments and require intersectoral policies.
There are also a large number of intermediate targets and indi-
cators, the progress of which is monitored every year. An in-depth
evaluation is made every fourth year.
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1.2.2  The work of the Swedish Environmental Advisory
Council

The work on global growth and environmental impact

The Environmental Advisory Council has formed a special working
group for the environment and growth in a global perspective. The
group has devoted its time to performing an analysis based mainly
on existing material. The intention has been to identify important
global challenges and connected trends by highlighting the conse-
quences of present and predicted consumption and production
patterns.

The aim of the analysis has been to examine both Sweden’s im-
pact on the global environment and how the development of cer-
tain growth regions affects the state of the environment both re-
gionally and globally. The impact of the anticipated economic
growth in regions such as China and South Asia has been of par-
ticular interest.

Based on the analysis, ideas are put forward on possible initia-
tives that Sweden can take to help overcome the negative environ-
mental effects of the growth.

Previous work of relevance

During the period 2002-2006, the Council has conducted strategic
discussions simultaneously in two parallel council member groups.
The topics of these discussions have been 1) How to decouple
economic growth from environmental destruction, and 2) an envi-
ronmental policy for the sustainable exploitation and management
of our natural resources. The synthesis studies Decoupling - Past
trends and prospects for the future? and Resilience and Sustainable
Development: Building adaptive capacity in a world of transfor-
mations® constituted the starting-points of the two discussions and
were presented at the Science Forum during the UN World Sum-
mit in Johannesburg in 2002.

The council member group for ecological transition has worked
on climate and energy issues focusing on the rationalisation of en-
ergy use and transport. The group has submitted the memoranda

2 Environmental Advisory Council, Memorandum 2002:2.
3 Environmental Advisory Council, Memorandum 2002:1.
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Strategy for energy-efficient buildings* and Strategy for reduced trans-
port dependency®. The council member group for sustainable
exploitation and management of natural resources has submitted
the memoranda Strategy for sea and coastal areas without
eutrophication® and Strategy for sustainable fisheries’. Parallel to this,
a research group has also drawn up the memorandum Strategy for
sustainable development research?®.

In cases where the Council’s previous work is relevant to this
analysis, it has been used as a basis.

1.3 Focus and approach
1.3.1 Ingeneral

The work has been ongoing for 12 months and partly in parallel
with other work. The hope is that this memorandum and the back-
ground reports produced will provide a valuable contribution to
any future work that is deemed necessary.

1.3.2  Priorities
Environmental challenges

There are several different types of environmental challenges that
go hand in hand with economic growth and that in the long run
may restrict future scope for economic and social development.
The working group has assessed some of these as particularly criti-
cal. Climate change as well as an increased need for biological re-
sources related to land, water and ecosystem capacity are among
these crucial challenges.

A great deal of research and many processes are ongoing as re-
gards the climate challenge, whilst future demand for and risk of
erosion of biological resources have been less extensively analysed.
The group has therefore chosen to focus mainly on biological re-
sources although some aspects of the climate challenge are also dis-
cussed. Bioenergy, freshwater and fish are the biological resources

4 Environmental Advisory Council, Memorandum 2004:2.
% Environmental Advisory Council, Memorandum 2006:2.
¢ Environmental Advisory Council, Memorandum 2005:1.
" Environmental Advisory Council, Memorandum 2006:1.
8 Swedish Environmental Advisory Council, Memorandum 2003:1.

38



that receive special attention from the working group. The analysis
tries to answer a number of central questions: What will be the to-
tal demand for biomass to be used for food, industrial raw material
and energy purposes? What pressure will this demand put on our
seas, forests, freshwater and land?

There are other environmental challenges such as the application
of chemicals and eutrophication, which would also have warranted
special attention, but where time has not allowed them to be taken
into consideration.

Institutional challenges

Early on in its work, the working group identified the lack of ade-
quate institutions as a significant obstacle to being able to tackle
the potential environmental impact of future large-scale economic
growth on a global scale. Such institutional shortcomings are evi-
dent on all levels - locally, nationally and internationally. A par-
ticular difficulty in this context is that production chains have be-
come more global and less transparent. This is also a problem if we
wish to shed light on Sweden’s impact on the environment in other
parts of the world or the consequences of anticipated production
and consumption patterns. The working group has therefore de-
cided to pay special attention to challenges that may arise from
rapid growth and global production chains.

1.3.3  Approach
Method and background material

The analysis aims to examine strategic questions related to the pri-
oritised challenges as well as discuss the need and scope for a break
in the trend. The work is based partly on anthologies of existing
surveys and analyses and partly on our own supplementary studies.

In order to see the environmental challenges of the future —
challenges that may require immediate action — a long-term per-
spective must be adopted. The analysis of growth and environ-
mental impact therefore needs to be projected to 2050.

The environmental impact depends partly on the size of resource
extraction. Based on a growth forecast developed by the Institute
for Future Studies, the Council has had projections made up until
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2050 for the prioritised resources. The Department of Physical
Resource Theory at Chalmers University has developed a number
of scenarios predicting the global demand for energy and forest raw
material. The scope for meeting the energy demands using bio-
energy is discussed in a separate study from Chalmers. The
Stockholm International Water Institute has, in partnership with
the Stockholm Environment Institute, performed a study on the
demand for food and freshwater. Taken as a whole, the analyses
also give us an indication of the future demand for land. The sce-
narios are presented in a separate background report to this memo-
randum - Scenarios on economic growth and resource demand - back-
ground report to the Swedish Environmental Advisory Council
memorandum 2007:1. The analysis of marine resources, in particu-
lar fish, is based on reports from e.g. the UN Food and Agriculture
Organization.

Internationally speaking, there is potentially a large number of
studies that could constitute a basis for the analysis performed by
the Council. As far as possible, we have tried to incorporate such
studies and reconcile them with those we have performed our-
selves. Such an approach should also be possible in any future work
conducted.

Future analyses and uncertainty

Rationale and analyses in a long time-perspective contain many un-
certainties and problems. It is therefore important to emphasise
that the aim is not to make forecasts or establish any exact envi-
ronmental impact values but rather to pinpoint what the strategic
challenges might be, based on currently identifiable conditions.

Feasible measures

Ideas as to possible political initiatives that can be taken to tackle
the prioritised challenges are presented in light of the analyses.
These ideas should be seen as examples of initiatives that Sweden
can take on a national level, bilaterally or internationally and do not
constitute an exhaustive examination of the initiatives and meas-
ures that are needed to meet the challenges. Most of the ideas have
been run past the relevant people at Swedish authorities, research-
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ers and international reference people. Since the analysis spans a
very wide field, it has not been possible to make a more in-depth
examination of the potentials and consequences of the initiatives
we discuss.

Seminars and reviews

The Royal Swedish Academy of Engineering Sciences (IVA) is car-
rying out a project called “New arenas for environmental work”,
which is in many ways connected with the work done by the Envi-
ronmental Advisory Council. The Council has worked together with
IVA, e.g. by holding a joint seminar on future resources in June 2006.

A special inter-agency group has contributed knowledge and
opinions. A reference group consisting of ecologists Carl Folke,
Johan Rockstrom and Will Steffen, economists Karl-Goran Méler
and Torsten Persson and security policy researcher and head of the
Institute of International Affairs Tomas Ries has discussed ques-
tions and drafted background information in a special seminar se-
ries, which will be published separately. International reference
people, who took part in a seminar on the Council’s work in Sep-
tember 2006°, have also been engaged in the project. Representa-
tives for the Environmental Advisory Council working group and
secretariat visited China in November 2006 and carried out inter-
views with various actors and took part in the fifth annual meeting
with the China Council for International Cooperation in Envi-
ronment and Development.

Delimitations

An interesting aspect of the discussion on possible solutions is,
from a Swedish perspective, the opportunities for the Swedish
business sector on a growing market for environmental technology
and innovative sustainable solutions. The project being run by IVA
concentrates on these issues. To avoid doing the same work twice,
this memorandum therefore has another main focus; to find initia-
tives that can help to solve international environmental problems.
Some of the ideas we present also create opportunities for the
Swedish business sector.

° The Environmental Advisory Council’s international seminar, 27 September 2006, Growth
and the environment in a global perspective - basis for a Swedish programme to improve the state
of the environment both globally and regionally in a world of economic growth.
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1.4 Structure of the memorandum

This memorandum deals primarily with three challenges:

e The climate challenge focusing on energy efficiency

e The demand for biological resources and the sustainable use of
natural resources

e Environmental challenges linked to long global product chains

Chapter 2 provides a general outline of these challenges in a long-
term perspective.

Chapter 3 contains a brief description of how the industrialised
countries have so far managed to solve environmental problems
and decouple growth from environmental impact. The chapter also
discusses, on a general level, the dilemma of environmental policy,
possible strategies to reduce the environmental impact and the
scope for Sweden to take action in these contexts.

Chapters 4, 5 and 6 present a number of ideas for concrete ini-
tiatives which the Swedish Government can take to help solve the
challenges. These chapters also contain sections with a more de-
tailed description of the problem.

Chapter 4 presents different ideas on how to meet the climate
challenge. The focus is in energy efficiency since such efforts can
build bridges over the responsibility gap between industrialised
countries, growth countries (those in transition between develop-
ing and industrialised countries) and developing countries in the
global climate challenge.

Our work has focused in particular on biological resources and
the initiatives in Chapter 5 are aimed at preserving the resilience,
diversity and sustainability of the ecosystems when the demand for
biological resources increases at the same time as their production
capacity is affected by climate change. The chapter presents ideas
on specific measures for biomass, freshwater and fish resources.

In Chapter 6 we discuss the need for greater knowledge and pos-
sible measures that may increase transparency and reduce the envi-
ronmental problems in global product chains. Greater focus on
these chains also enhances the picture of the industrialised coun-
tries’ global environmental impact and resource use.

Chapter 7 summarises the rationale and ideas on initiatives and
measures.
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2 Global and regional challenges

2.1 Complex systems and risks
2.1.1  The anthropogenic era

The human imprint on the environment on the global scale is now
already so unmistakable that the present geological period has been
named “the anthropogenic era”.

Every attempt to define and achieve sustainable development
must be based on the long-term patterns of natural variation in the
global environment, which have ranged between glacial cold peri-
ods and interglacial warm states at regular intervals of about
100 000 years. We know, thanks to analysis of ice-core drillings
from the Antarctic ice-sheets (e.g. the Vostok ice-core'), that there
is a correlation between temperature and the carbon dioxide level
in the atmosphere, which in turn is related to geophysical and bio-
logical processes on land and in the seas. These are characteristics
typical of a tightly linked closed system.

Figure 2.1 shows that the carbon dioxide level in the atmosphere
is now significantly higher compared to its maximum in the long
intervals during the last 420 000 years. The range within which the
carbon dioxide level has moved has doubled.

! petit et al., 1999.
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Figure 2.1 Carbon dioxide level in the atmosphere over the last 420 000 years
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Source: Petit et al. 1999. Climate and atmospheric history of the past
420 000 years from the Vostok ice core, Antarctica

The temperature has so far risen 0.74°C on average compared with
the pre-industrial period. The scenarios of the Intergovernmental
Panel on Climate Change (IPCC), show a rise of 1.8-4°C during
the period 1990-2100 (uncertainty interval between 1.1 and
6.4°C).? The EU has established the target of limiting the tempera-
ture increase to no more than 2°C compared with the pre-industrial
level.

There is a growing insight and consensus that climate change is
one of the greatest threats faced by humanity. Research reports
indicate that the rate of change is greater than according to earlier
estimates, but it is uncertain how rapid it is or what the conse-
guences are. In its latest report, the IPCC predicted a rise in the
sea level this century of between 0.18 and 0.58 metres, assuming
the Greenland and Antarctic ice sheets melt at the same pace as
they have done between 1993 and 2003. Later projections, which
take into account the instability observed in the major ice areas,
estimate the increase at between 0.5 and 1.4 metres during the first
decade of the 21st century.® It is now generally accepted that a

2 |PCC, 2007
3 Rahmstorf, 2007
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temperature increase of 3°C above the pre-industrial level will
result in the melting of the Greenland ice-sheet.* It has previously
been thought that such a process would take thousands of years, as
is also stated in the latest report by the IPCC, but new discoveries
indicate that it may take only a few centuries if the ice does not
simply melt but breaks up and slides out into the sea.

If the whole of the Greenland icecap melts, the sea level will rise
by approximately 7 metres. Approximately 60-80 million people
will become homeless in Bangladesh alone and in all perhaps several
hundred million will become environmental refugees. Important
parts of the cultural heritage of many countries, including Sweden,
would be inundated. A further question is how the world’s other
great ice-cap — the Antarctic — may be affected by the rises in tem-
perature. Among researchers, there has been discussion about
whether, how and when the West Antarctic ice sheet might be af-
fected. If it were to begin to slide out into the sea, that too could
lead to an increase in sea-level of more than 5 metres (if the whole
of the Antarctic icecap were to melt, the increase would be more
than 60 metres). Among those who believe that the West Antarctic
ice sheet will be affected, opinions vary considerably as to when
this might happen. Some researchers believe that it might take up
to 50 000 years but there are others who think that it could happen
within 50 years.” However, recent global model studies show that
it will continue to be too cold for any extensive surface melting to
occur.® On the other hand there is greater uncertainty about the
dynamic processes in the break-up of the ice and how those proc-
esses might affect the mass balance.’

It is not only the climate that has been affected. Half the earth’s
ice-free surface has been transformed or substantially affected by
man.® The hydrological cycle has also been substantially modified,
since approximately 40 per cent of the run-off from land to sea is
captured and stored in large reservoirs.® The higher carbon dioxide
level alters the chemistry of the seas, which are becoming acidified,
leading to stress on many marine organisms. In combination with
global warming this is expected to destroy the greater part of the
coral reef during the present century. The use of chemicals and

“ Gregory et al., 2004.

5 Vaughan & Spouge, 2002.

5 IPCC, 2007.

" Fricker et al., 2007; IPCC, 2007.
8 Klein Goldewijk, 2001.

® Meybeck & Vérésmarty, 2004.
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over-exploitation leads to a reduction of air and water quality.*
Biodiversity is diminishing 100 to 1 000 times faster than the natu-
ral rate. Roughly 30 per cent of all mammals, birds and rep-
tiles/amphibians may become extinct as a result of climate
change.™ The effects on the capacity of ecosystems to deliver eco-
system services can be very serious and are not taken into account
in the analyses of the economic consequences of climate change.

The UN study, the Millennium Ecosystem Assessment'?, consti-
tutes the biggest international inventory hitherto of the planet’s
capacity to ensure sustainable development for future generations.
Biomass (including food) and water are among the resources ex-
ploited by mankind, the origin and production of which are di-
rectly dependent on functioning ecosystems. In a survey of 24 eco-
system services, the UN Assessment notes that 15 are diminishing
or are being exploited unsustainably. Four services have increased
and five are stable overall but may be in the danger zone in certain
regions of the world. Three important services that have increased
are agricultural crops, cattle and farmed fish. Food production has
increased 2.5 times since 1960 while the population has doubled -
thus the capacity to feed a growing population has increased rather
than diminished.*® Nevertheless there are still 850 million people in
the world who are undernourished.

Ecosystem services that have deteriorated include air purifi-
cation, the access to drinking water and its quality, protection
against natural disasters and the decomposition of waste. There has
also been a rapid reduction in genetic resources. For example, the
number of cultivated seed varieties has diminished, as has bio-
diversity. There are signs indicating that the number of insects and
birds has fallen to such an extent that pollination is affected. Some
of the most important challenges identified in the Millennium Eco-
system Assessment are: 1) the increased threats to ecosystems be-
cause of climate change and eutrophication, 2) the loss of eco-
system services, including the loss of freshwater in drought areas
and the consequent increased vulnerability of the population in
these regions, and 3) the global fisheries crisis.™

In many areas of the world the expected increase in drought pe-
riods may be worse than the rise in temperature per se. Large areas

1 Galloway & Cowling, 2002.
11 Reid et al., 2005.

12 See www.maweb.org.

13 Reid et al., 2005.

¥ MA, 2005a.
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of India, China, Africa South of the Sahara and Eastern Australia
show trends towards increased drought.*

If these trends continue, it may lead to water shortage and a re-
duction in agricultural productivity for half the population of the
world.

2.1.2 Resilience, threshold values and regime change

Ecosystem studies show that many local and regional systems have
lost resilience, i.e. the capacity to recover and maintain their quality
if the system is disrupted, e.g. by a storm. There appear to be
threshold values which, if exceeded, can lead to regime change in
the systems. If this happens, an ecosystem may be transformed
into a new state that is perhaps less productive.

Abrupt changes have also occurred in the major global systems.
Examples include changes in the Gulf Stream that have led to a
rapid cooling in northern Europe.*® The Vostok core also indicates
that there have previously been very rapid climate changes when a
threshold value has been reached. Major changes have taken place
within the course of one decade."

Science now also points to the possibility of self-reinforcing ef-
fects that have hitherto not been fully taken into account in the
climate models. One example is that changes in the terrestrial car-
bon cycle because of global warming can induce accelerating car-
bon dioxide emissions.”® Another example is the albedo effect,
which means that less solar radiation is reflected when ice sheets
melt.”® A third is that part of the warming is perhaps masked by air
pollution. The IPCC estimates in its Fourth Report that this
cooling effect may equal about half the warming effect. Pollution
has major health effects and there are thus important incentives to
reduce it, but the consequence would probably be increased global
warming.”

® Dai et al., 2005.

16 Rahmstorf & Stocker, 2004.
17 Alley et al., 1993.

18 Friedlingstein et al., 2006.

9 ACIA, 2004.

2 PCC, 2007.
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Are the Amazonas regions on the way to becoming a savannah? The regional
climate of the Amazonas is intimately connected with the rain forest.
Trees function like pumps. Their long roots absorb groundwater and re-
lease it into the atmosphere in the form of water vapour. That also hap-
pens during the long and annually recurring dry periods. It contributes to
the region’s high cloud formation and precipitation. For decades, how-
ever, the logging of timber, grazing and cultivation have affected the for-
est by opening up gaps in the canopy, causing the undergrowth to dry
out. That increases the risk of forest fires. Logging affects the volume of
water that is transferred from the groundwater, via the trees, to the at-
mosphere in the form of water vapour. It has also been apparent that
smoke from forest fires has to some extent inhibited cloud-formation. A
self-reinforcing cycle can in that way be said to operate; logging results in
smaller and drier forests that burn more readily. A reduced and drier for-
est volume in turn reduces cloud formation, which further reduces pre-
cipitation and contributes to drought with an increase in the fire risk.

Studies show that large-scale climate changes probably aggravate the
situation. More frequent and intensive EI Nino events® have contributed
to several extreme periods of drought. Groundwater levels then do not
recover properly and the trees respond by shedding their leaves, which
further dries out the area. New climate models also show that extreme
drought can be more common in the area, which can further affect the
forest cover. Researchers therefore speak of a scenario for the Amazonas
in which the self-reinforcing cycle of reduced precipitation and increased
fires leads to a gradual transition from rain forest to savannah.?? A drier
and diminishing Amazonas also leads to increased global-warming since
less carbon binds in the trees.

2 El Nino means that the trade winds are less strong or change direction. The warm surface
water is carried eastwards and the cloud system and rains follow with it. The consequence is
drought in Indonesia and Australia, as well as heavy rainfall and hurricanes in the central
Pacific.

22 \Woods Hole Research Center, 2006.
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Ice-free North Pole sooner than expected? Over the last 25 years the extent
of the ice cover at the North Pole during the summer maximum melt pe-
riod has diminished and in 2005 the highest temperatures were recorded
in the Arctic for 400 years. There is currently a consensus that this is
linked with global warming. For two years now satellites show that the
pack-ice, i.e. the ice which lasts for several years, is also shrinking dras-
tically. During August 2006 the permanent sea-ice could be seen, for the
first time, to be thinning out, with gaps opening in it. Severe storms are
thought to be the reason for the abnormally extensive break-up in the
pack-ice.

The melting dynamic in the Arctic has a self-reinforcing character. Un-
usually high air temperatures over the Arctic mean that the ice melts to a
greater extent during the summer and freezing is inhibited during the
winter. When the ice cover vanishes the sea gives off more warmth in the
lower atmosphere. It can thus be said that the warmer Arctic means that
the ice melts and the loss of sea-ice causes temperatures in the Arctic to
rise. The global effects of this are difficult to predict. What we do know is
that the sea which becomes accessible constitutes a previously unexposed
resource area, without clear guide-lines for its management and exploita-
tion.?

Some researchers argue that there is a risk that the increased total
human pressure will result in such a radical shift in the global sys-
tem that it will no longer remain in the frame within which it has
moved during the last 500 000 years, shifting to a new state with
new preconditions.?

23 European Space Agency, 2006.
2 gsteffen et al., 2004.
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2.2 Growth and resources
2.2.1  From gatherer to mass consumer

During the greater part of their time on earth the human race have
been hunters and gatherers, making little impact on the local envi-
ronment and none on a global scale. The cold and dry conditions
and the severe climate variations during the last glacial period
(which started approximately 100 000 years ago) made the devel-
opment of agriculture impossible. It is only during the last 10 000
years that the climate has become so warm and stable that agri-
culture could be developed and that towns and major civilisations
could emerge. During this adaptation the environment was affected
locally and regionally to an increasing degree, but the global impact
was still small.

During recent centuries very rapid development has taken place.
The unparalleled economic development of the Western world
during the last century has created great material and human wel-
fare. The other side of the medal is the negative impact on the eco-
systems that are the foundation for economic development and
welfare. The following curves illustrate economic development,
resource withdrawal and environmental impact during recent cen-
turies. It is worth noting the sharp upward movement in all curves
since 1950. This period is therefore sometimes called “the great
acceleration”.
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Figure 2.2

Global and regional challenges

The change in human activity since the industrial revolution
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Figure 2.3 Global changes in the earth’s systems as a result of increased
human activity
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There have been attempts to create a completely comprehensive
measure of the effect of human consumption on the earth’s re-
sources. Two of them are Ecological Footprint and Fair Environ-
mental Space. Both these measures have been criticised and need to
be developed but they still give certain indications of environ-
mental impact (Chapter 6.4.2).

At the World Summit in Johannesburg in 2002 it was argued that
the patterns of production and consumption already exceeded the
world’s ecological capacity by 25 per cent. In 2000, 74 per cent of
world income went to the richest 20 per cent of the world popula-
tion, 2 per cent to the poorest 20 per cent and 24 per cent to the
remaining 60 per cent.” It is therefore commonly said that, if the
whole of the world population were to live at the same level as the
currently richest billion, we would, on the basis of today’s tech-
nology, need another planet.

The following map of national carbon dioxide emissions illus-
trates the differences in the impact on the climate calculated per
individual for countries at different stages of economic development.

Figure 2.4 Carbon dioxide emissions per capita in 1998/99
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% UN, 2004; UN, 2005.
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2.2.2  Growth in a fifty-year perspective
General remarks on future studies

The Swedish Environmental Advisory Council has opted to put
forward arguments about future environmental problems in a fifty-
year perspective. The starting-point for this rationale is the existing
forecasts for economic growth up to the year 2050 and the increased
demand for resources that may result if current trends persist.

There are naturally problems in presenting rationale and analysis
over such long time perspectives. There are many historical exam-
ples in which assumptions about the future have proved false. That
may happen because of unforeseen technical developments or be-
cause policies and other measures adopted prove successful in re-
versing worrying trends. There is a dynamic in the capacity of dif-
ferent actors to adapt. It is therefore important to emphasise that
the aim of this study is not to make forecasts or to determine pre-
cise values for growth, resource consumption or environmental
impact. The intention is to look at trends and then identify stra-
tegic challenges and discuss the scope for breaking these trends
when that is deemed necessary.

The year 2050 is no more than a staging-point in time. It is not
the absolute figures in the forecasts that are interesting (it is im-
probable that they will prove accurate) but the trends, which will
continue even after 2050 if they are not broken. If the aggregate
environmental effects (or other problems, such as conflicts or the
collapse of technical systems) have not led to a break in economic
development, then growth and the pressure on ecosystems will
continue even after 2050, unless we develop infrastructure, prod-
ucts, production methods and consumption patterns that are more
resource-efficient or have substantially less environmental impact
than we have so far achieved.

Development of research and new technology is more compre-
hensive than ever before. New possibilities are being developed
through, e.g. biotechnology, genetechnology and nanotechnology,
but they are not uncontroversial and perhaps in their wake there
will also be new difficulties. Our picture of the challenges may
change during the coming decades.
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The Green Revolution solved some of the biggest future problems
feared in the 1960s and 1970s with regard to food production, among
other things. But increased efficiency in agriculture also entailed long-
term negative effects, such as a substantial reduction in natural diver-
sity. For example, at the beginning of the 20th century approximately
100 000 different varieties of rice were cultivated in Asia. In the
Philippines 3 500 different varieties were cultivated as late as 1950.
Today, only eight rice varieties are grown in the Philippines and the
great majority of farms cultivate just one single variety. That has con-
sequences for the capacity of ecosystems to respond to change and is
an example of the unforeseen effects of new technology. Soil salina-
tion and water pollution are other problems that have come to light as
time goes by.?

There are thus many uncertainties when we look into the future.
However, there are some things that we do know. We already
know the basic features of demographic development during the
coming decades. We know quite a lot about the long-term clima-
tological links and we are beginning also to acquire greater knowl-
edge about the resilience of ecosystems.

Scenarios for economic growth

The Swedish Institute for Futures Studies (IFS) has produced fore-
casts for economic development up to the year 2050 for all coun-
tries in the world, based primarily on demographic development.
For the purposes of the present report the Institute has compared
various existing forecasts and has found that, while the majority of
them fall in the same broad area as regards global economic growth
up to the year 2050, the Institute’s own forecast is somewhat
higher than the average (Figure 2.5). The Council has nonetheless
opted to use this forecast as a base since it comprises data for all
individual countries.

On the basis of it, the Council has commissioned forecasts up to
the year 2050 for the global demand for energy and carbon dioxide
emissions, as well as for timber, food and freshwater. Taken as a
whole this also gives indications for the demand for land. The fore-
casts are based on historical data showing the resource consump-

% Albaeco, 2004.
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tion by early industrialised countries at a given level of income. In
these calculations an increased efficiency over time has been as-
sumed, corresponding to the one experienced during the last 30
years.

Figure 2.5  Various growth forecasts compared
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Same GDP per capita in non-OECD countries as in OECD - an intel-
lectual experiment; As an intellectual experiment, the Council has cal-
culated what global GDP would need to be in 2050 if everyone on
earth lived at the same average GDP level as the OECD countries as-
sume in their forecasts for the future. Assuming an annual growth rate
for OECD of 2 per cent (close to rate on which e.g. Swedish long-
term forecasts are based), global GDP would need to increase by ap-
proximately 13 times.

Figure 2.6 shows projections according to the demographic growth
forecast of income per capita for different countries in different
parts of the world up to 2050, expressed in USD on a logarithmic
scale.
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Figure 2.6 a  Income per capita in Africa 2000- 2050 expressed in USD
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Figure 2.6 b  Income per capita in Asia 2000-2050 expressed in USD
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Figure 2.6 ¢
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According to IFS scenarios, the growth rate continues high in the
majority of the present rapidly growing countries, but the OECD
countries’ growth is also significant. Calculated per capita the
OECD countries’ growth is greater in absolute figures.

The average per capita income in China increases according to
these forecasts from approximately USD 1 200 in 2000, to more
than 10 000 in year 2050. The growth rate is rapid up until 2030 but
then flattens out (see Figure 2.6 b). Because China’s population is
so large, it means a major increase in total global GNP. The growth
rate for income per capita in already industrialised countries flat-
tens out in most cases around 2020 and beyond, but the absolute
rise in income per capita substantially exceeds that occurring in
growth countries such as India and China.

In that context it is important to underline that there is no
automatic relationship between income and resource consumption
or environmental impact. Everything depends on how that growth
is made up, as well as on the possibilities for greater efficiency and
technical development. Now, as new countries industrialise, tech-
nical advances can be made, delivering greater efficiency gains than
those achieved historically by the Western world.

Scarce resources generally command higher prices on the mar-
ket and the market dynamic means that new more resource-effi-
cient solutions are developed. There are nevertheless problems that
cannot be dealt with by the market. Among them are external ef-
fects, e.g. emissions of environmentally polluting substances and
the existence of public goods. There is a risk of over-exploitation
of biological resources, both because of complex connections and
threshold effects and because they are often public goods. For ex-
ample, a higher price for fish can lead to increased exploitation of
wild fish stocks that are already under pressure. Certain types of
public goods, e.g. pollination or maintained climate conditions,
have no price and the market mechanism can therefore regulate
neither the impact on them nor their exploitation.
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2.2.3  Energy, carbon dioxide, climate impact

According to projections, the global demand for energy up to the
year 2050 will triple from the present 400 EJ to 1200 EJ (Figure
2.7). The consequences for the environment in the form of carbon
dioxide emissions and other emissions with an impact on health
and environment, such as particles, nitric oxide and sulphur, de-
pend on the possibilities of energy efficiency improvement, the
introduction of treatment technology and what type of energy is
used.

Figure 2.7 The scenario for future energy demand
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There are major reserves of coal and synthetic carbon fuel is
cheaper than other alternatives to oil in the transport sector. There
will probably be a major increase in the use of coal if oil and natural
gas production proves expensive in coming decades, possibly re-
sulting in a large increase in carbon dioxide emissions. Two alter-
native calculations for these emissions are given in Figure 2.8.

Like most observers, the Council's working group considers that
the climate issue is the most important. Today we are already above
the acceptable level for carbon dioxide emissions if we are to
achieve the target of a maximum 2°C rise in temperature. The total
emissions during the present century need to diminish from the
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present approximately 8 Gton C to approximately 2-3 Gton C
(long-term target level), a level which is nowhere near being
achieved in the scenarios given in this report (Figure 2.8). The cli-
mate issue is dealt with in more detail in Chapter 4.

Figure 2.8 The scenario for global carbon dioxide emissions on energy system
(GET-LFL) and assumptions about carbon intensity
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Much work on the climate is being done in research and in the
framework of climate negotiations. Reports being published by the
IPCC during the spring and autumn of 2007% will be of particular
importance for an assessment of the future. As reported in earlier
chapters (1.3.2) the Advisory Council’s working group has opted
to focus on biological resources. Another important issue is the
impact of future climate changes on conditions for the production
of biological resources.

2" The IPCC working groups publish interim reports in February (“The science of climate
change™), April (“Impacts, adaptation and vulnerability”) and May (“Mitigation and climate
change™). A synthesis report will be published in mid-November.
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2.2.4  Biological resources

This section briefly summarises the scenarios developed as regards
biological resources. In Chapter 5 there is a more detailed rationale.
Bioenergy can become an important component of future energy
supplies. The potential for bio-energy has been examined in a spe-
cial study, of which an account is given in the sub-report to this
memorandum. On the basis of an assumption that bio-energy
could contribute approximately 230 EJ to energy supply, of which
approximately 30 per cent from waste products and 70 per cent
from bio-energy plantations, estimates have been made of the con-
sequences for land and water consumption. Bio-energy of 230 EJ
could account for 15-20 per cent of energy needs by 2050, accord-
ing to the scenario in section 2.2.3. This would require the use of
an area equivalent in size to approximately half the total area of ar-
able land in the world today or about seven times the arable land in
the EU. The consumption of freshwater would be roughly the
same as that required for the world’s entire food production.
According to this estimate, demand for roundwood for the pro-
duction of paper, sawn wood and wood-based panels will more
than double, from 1 500m m? today to 3 500m m?. It is chiefly pa-
per consumption which increases markedly, from approximately
300 to approximately 1 200m tonnes, but the estimate includes re-
cycling of paper, estimated to increase from about 40 to 80 per
cent.”®
The food scenario® indicates diet changes, with a larger propor-
tion of animal products as income rises. Since animal products re-
quire more water, the demand for freshwater for food supplies is
estimated to increase by about 50 per cent from 7 100 km?® in 2005,
to 10 600 km? in 2045. But the study also shows that there are sig-
nificant possibilities for more effective use of freshwater both at
the production and the consumption stage. If these are achieved,
we ought to be able to cope with the increased demand for food,
with roughly unchanged demand for freshwater. But, as stated
above, freshwater is also consumed in the production of bio-energy
as for crops for other purposes, e.g. cotton for the textile industry.
All in all, this probably means major future challenges in balancing
between the different needs in the use of limited resources of

28 See Chapters 2 and 3 in the background report.
2 1pid.
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freshwater and land. Incentives for improved efficiency in use are
required in all sectors of society.*

Approximately 25 per cent of the wild fish stock is already ex-
ploited beyond safe biological limits and a further 50 per cent is
also in acute need of better management. In the North Atlantic,
stocks of the most important species of fish for human consump-
tion have decreased by 90 per cent since 1900. In international wa-
ters the threat to biodiversity, chiefly from bottom-trawling, has
greatly increased.

The United Nations Food and Agriculture Organization (FAO)
has calculated that the demand for fish may increase from just over
130 million tonnes today, to about 175 million by 2030. Since the
production of wild caught fish has stagnated at approximately 85
million tonnes and there are signs that production is falling off in a
number of regions despite increased catching capacity, the greater
part of the demand must probably be covered by fish from
aquaculture.®

A newly published synthesis report of earlier research shows
that a very large part of our wild fish stocks may be wiped out by
the year 2050.%

In total, according to these scenarios the demand for biomass
and hence the demand for land and freshwater, will increase. This
will probably lead to increased pressure on e.g. forests. Logging can
lead to erosion, landslides, flooding and the loss of biodiversity.
Production methods intended to increase productivity may result
in an extension of monoculture. Since half of the biodiversity is to
be found in forests, this entails further species loss. The application
of fertilisers on forest land can increase biomass production but
can also have negative consequences for the quality of freshwater
and marine ecosystems.

The demand for fish is also expected to show a sharp increase,
which will lead to increased negative effects on marine ecosystems,
through fishing out wild fish stocks, through effects on bio-
diversity from unsustainable fishing methods and through the con-
sequences of fish farming.

The expected increase in demand for biological resources will
thus place great demands on sustainable management of natural
resources. The Millennium Ecosystem Assessment has noted that

%0 |bid.
L FAO, 2004.
32 \Worm et al., 2006.
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“business as usual” is no alternative and that the expected shortage
of many resources necessary and beneficial for human use indicates
that a new type of environmental policy initiatives is necessary. The
seriousness of the challenge is underlined by the risk of negative
regime changes in ecosystems and changed production capacity
because of climate change.

2.3 Globalisation, urbanisation and institutional
shortcomings

Globalisation and urbanisation are two strong trends in develop-
ment that affect the conditions for coming to terms with the envi-
ronmental challenges.

2.3.1 Globalisation

Globalisation is an economic, cultural, social and political process
that increases mobility across frontiers. It binds the world together
but also entails new challenges. The economic process embraces
direct investments and trade in goods services and currency, as well
as the emergence of international corporations with great power in
the world economy. Globalisation also brings with it an extension
of the chain from producer to consumer over long geographical
distances and different societal situations. It means that the insti-
tutions that have been built up nationally in the industrialised
countries, to mitigate the environmental impact, have proved of
diminishing importance in limiting the environmental impact of
the production and transport of products consumed in the indus-
trialised countries. The extent of trade and foreign investments is
therefore of interest in the analysis of the global environmental
impact.

Investment flows from industrialised countries to developing
countries increased from USD 10 billion to approximately USD
200 billion per year between the beginning of the 1980s and the
turn of the century. Approximately 85 per cent of direct invest-
ments in developing countries go to 10 countries, often the most
liberalised. Since investments have increased by 12 per cent per an-
num in the three last decades, it has also meant major increases in
those countries outside the Top Ten list. During the 1990s private
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investors channelled USD 1 billion from the rich to the poor
world, which is somewhat more than the total aid over the last 50
years.* The share of direct investments has doubled in the course
of 15 years and now amounts to 7 per cent of total investments,
which have also increased strongly over the same period.

Global trade in goods and services has increased by 5-10 per cent
per annum over the last 15 years. New exporting countries such as
Russia, China and India show large growth figures (see Table 2.1).
China greatly dominates in the South, as regards goods exports. In
2005 it was the third biggest exporter in the world, after Germany
(USD 971 billion) and the USA (USD 904 billion).

Table 2.1 Exports of goods and services from China, Russia and India, annual
percentage change and total in USD billion

Country Contents 1990- 1995- 2000- Export 2005,
1995,% 2000,% 2005, %  billion USD
China goods 19 11 25 762
services 26 10 22 81
Russia goods u.s. 5 18 245
services 10 -2 20 24
India goods 11 7 16 90
services 8 21 8 68

Source: WTO various years. World Trade Report.

The extent of currency trade and the global capital flows has in-
creased even more dramatically, by about 100 times, since the mid-
1970s. Most currency trade is short-term investments. On average
only two per cent of currency trade is linked with trade in goods
and services, a proportion which has remained constant over the
last 15 years.* Cross-border investments and trade in goods and
currency bind the world together but also entail problems for the
individual country that wants to limit the external effects of eco-
nomic activity.

33 Norberg, 2001.
3 BIS various years; WTO, various years.
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2.3.2 Urbanisation

The urban population of the world is growing faster than at any
time previously in human history and half the world population
today lives in urban areas. In 1950 that share was only about one
third. According to present tendencies the urban population is es-
timated to increase by approximately 70 million people every year,
reaching almost 6 billion in 2050, which corresponds to two-thirds
of the total world population. Virtually all this future increase, or
about 95 per cent, is expected to take place in developing and tran-
sition countries.

A particular problem with the rapid degree of urbanisation is the
emergence of slum districts. Today the number of slum-dwellers
amounts to about 1 billion, but it is estimated that it might increase
to almost double that figure by 2030. These districts have great
problems as regards access to clean water and functioning sewage
and waste disposal systems.

The rate of urbanisation is greatest in Asia and Africa. The de-
gree of urbanisation is also increasing in both North and South
America, but relatively speaking more slowly, since urbanisation in
those parts of the world has been in progress for a long time.

Urbanisation can facilitate energy and environment efficient
solutions. From the environmental perspective, particular chal-
lenges in increased urbanisation are the creation of environment-
friendly transport and energy systems, as well as systems for sew-
age treatment and waste disposal. Increasing urbanisation also has
consequences for the use of biological resources. Increased urban
construction takes up land and, since the towns are often situated
in productive areas, it results in a reduction of the arable land area.
City-dwellers also tend to have a more energy-intensive diet with a
higher proportion of animal products, which entails an increased
demand for cereals for animal feed and for freshwater resources
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2.3.3  The lack of adequate institutions

Trade contributes to economic development and, since the earliest
societies, has been an important way of obtaining access to prod-
ucts that are not be found locally or that can be produced more
efficiently by others. The long product chains with little trans-
parency mean, however, a challenge in efforts to limit the environ-
mental impact of consumption and production. Common rules are
needed that can guarantee good environmental standards and com-
petition neutrality.

Today, however, we lack sufficiently strong international insti-
tutions. The global environmental conventions are in general weak
and not effectively followed up, while the negotiating scope for
environmental policy is also limited by the more powerful inter-
national WTO regime. A particular problem is that many countries
in the world lack uncorrupted and reliable institutions, which un-
dermines the possibilities for effective multilateral agreements.

Many of the countries that are now in, or on the way to, rapid
economic development have developed the institutions necessary
to set in motion economic growth, but still lack those necessary to
tackle even local environmental problems in the form of e.g. spill-
ages from factories and energy installations. The growing markets
in these countries attract capital which is not subject to the same
environmental restrictions or work environment standards as must
be observed in industrialised countries, even if some “pioneers”
often set higher standards than domestic producers. Countries
such as China and India suffer from severe local environmental
pollution. Nor is there the same transparency and information
about the effects of goods imported from these countries, so that
citizens in the West can react on the market.

The worst affected are the poor countries that lack institutions
both for economic development and for environmental and social
responsibility. The hunt for resources often leads to unbridled ex-
ploitation of both biological and human resources in these coun-
tries, as well as to pollution and severely damaged ecosystems.

Growing insight about the problems and domestic opinion in
the newly industrialised countries will probably bring about rising
standards. Sweden and other aid-giving countries play a certain role
in this by making available competence in the creation of relevant
institutions. However, these countries face the challenge of creat-
ing in a very short space of time several generations of environ-
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mental policy, policy for cross-frontier spillages and varied emis-
sions and environmental issues in a global dimension, as well as at
the same time building up social institutions. These are processes
that have taken half a century, or even an entire century, in the in-
dustrialised countries. Furthermore, current economic globalisa-
tion also makes interventions by nation-states more difficult than
before, when the Western countries were developing their policies.

2.4 Regional environmental effects - China and India

The global environment and environmental effects of human ac-
tivities have attracted more and more attention in recent years. At
the regional level, particularly in regions that show rapid economic
growth, these effects can be especially evident. The rapid economic
growth in countries such as Brazil, Russia, China and India has
manifest effects on the environment. This is illustrated in the fol-
lowing description of the situation in, above all, China and to some
extent India, whose economies are growing by, respectively, 10 per
cent and 8 per cent annually. The cascade effects on neighbouring
countries are also examined. According to the Swedish Asia Strat-
egy, Asia is the most polluted region in the world and environ-
mental problems are increasing, which makes these countries par-
ticularly relevant.

By virtue of their size, China and India have a significantly
greater environmental impact than other countries in the region.
Their combined population comprises 40 per cent of the world
population. Growth in these two countries has enabled hundreds
of millions of people to climb out of poverty, but has also entailed
new environmental problems.

2.4.1 China

China’s economy has doubled in the last decade and is today the
fourth largest in the world. Major international investments and
the increased role of market forces nationally have facilitated the
country’s integration into the international economy. Income per
capita is still low and there are large variations internally in the
country. The production industry embraces everything from
clothing manufacture to electronics, and is an important part of the
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economy. China is a major consumer of raw materials and in 2005
accounted for 26 per cent of world steel consumption, 32 per cent
of world rice, 37 per cent of world cotton and 47 per cent of world
cement, of which a large proportion was used for infrastructure
construction.®

According to an OECD assessment of China’s environmental
policy it has comprehensive and modern environmental legislation.
It has also ratified the majority of multilateral environmental
agreements. China’s efforts have nevertheless not been sufficient
to meet the major environmental challenges presented by this
growth. According to an OECD assessment, the greatest barriers
are to be found at the local level, where economic growth is priori-
tised at the expense of environmental considerations. The eco-
nomic loss from environmental pollution has been estimated at 8-
12 per cent of China’s GDP. These assessments do not, however,
take account of all factors, and they disregard, for example, the
substantial cost of lost arable land.

Energy systems

China has major coal reserves and coal accounts for two-thirds of
its power supplies. China is also the world’s second largest con-
sumer of oil. Oil consumption has doubled since 1994, which has
led to greatly increased costs for import and transport. There are
plans to construct up to 30 nuclear power stations in China in the
next decades, but they will be able to meet only about two per cent
of the energy demand in 2020.%

China’s Renewable Energy Act, which entered into force in
2005, sets targets for 10 per cent of energy to come from renewable
sources by 2020. China leads the way in work on small wind tur-
bines and bioenergy crops. It is also among world leaders in the
market for solar-heated hot water with 75 per cent of the world’s
aggregate capacity. This technology covers 35 million buildings, or
10 per cent of China’s hot water requirements.*’

3 Worldwatch Institute, 2006.
3 Worldwatch Institute, 2006
37 |bid.
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Natural resources

China’s own natural resources are very limited. Its per capita re-
sources of timber are only one sixth of the world medium figure,
and it has 22 per cent of world population but only 8 per cent of
world water resources. Over-exploitation of forests has resulted in
large-scale land erosion and flooding. In 1998, 3 000 people lost
their lives and 15 million were left homeless, because of extensive
flooding in the Yangtze basin. The economic damage has been es-
timated at USD 26 billion.®® In 1998, forceful restrictions were im-
posed on domestic forestry, with the result that China’s import-
dependency has increased. At the same time extensive forest re-
planting has been taking place in recent years and China now has
the largest areas of forest plantation in the world*. However, these
plantations consist chiefly of monocultures, which do not promote
biodiversity.

Of China’s 2 300 nature reserves, which comprise 15 per cent of
the total land area, 70-80 per cent are forest reserves.

There are great variations in water supplies within the country.
In the Northern provinces more than half a million people suffer
acute water shortage. In these areas, the availability of arable land is
also very restricted and the problems of erosion extensive. China
has one of the most serious erosion problems in the world and in
all approximately 38 per cent of the land area is exposed to water or
wind erosion, which leads to a loss of usable land, flooding,
drought and sandstorms.®® Large parts of the land area consist of
deserts, the extent of which is increasing at an alarming rate.** Bio-
diversity has greatly declined in the Chinese lakes, partly as a result
of extensive construction of power-station reservoirs.*

Pollution, as result of the use of chemical substances in agri-
culture, soil erosion and industrialisation, contributes further to
the water shortage. In large parts of the seven biggest rivers the
water quality was judged in 2004 as below standard both for human
consumption® and for irrigation.** The shortage of water and land,
together with inadequate water quality, constitutes a major obstacle to
food production.

% 1bid

3 FAO, 2006a

“0Yang & Pang, 2006; FAO, 2006c.
4l Report 2005/06:5 7; SEI, 2005.

“2 Fang, 2006.

4 Worldwatch Institute, 2006.

4 Shao et al., 2006.
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China is the biggest fisheries nation in the world, which is
largely a result of a dramatic increase in fish-farming during recent
decades. Wild fish stocks have been over-fished since the 1980s and
in 1998 a summertime ban was introduced on fishing in all Chinese
sea areas. Before 1985 China in principle fished only areas in its
own economic zone. Since then Chinese fisheries have expanded to
all seas of the world.®

Urban environmental issues

Urbanisation is rapidly increasing, from 20 per cent of the popu-
lation in 1980, to 43 per cent today. It is encouraged by the central
government, since there is great unemployment and poverty in the
countryside.

It has been most rapid in the coastal regions, where it partly
takes place at the expense of arable land. The growth of coastal
towns has led to the creation of “urban clusters”, multi-million
cities that often function as catalysts for economic growth. The
three largest clusters constitute less than 3 per cent of the land
surface and include about 12 per cent of the population, but ac-
count for almost half of GDP.* Urban environmental problems,
combined with their local health effects, have greatly stimulated
environmental awareness and the rapid growth of the environ-
mental movement.

The World Health Organization (WHO) has estimated that air
pollution is the cause of 300 000 premature deaths annually in
China. The air quality was sub-standard in 70 per cent of 360 cities
investigated and 16 of the 20 most polluted cities in the world lie in
China. The situation can be compared with that in Western Europe
during the 1960s. Air pollution reduces sunlight, which in turn af-
fects precipitation, aggravates the water situation and has an impact
on cultivation patterns and food supplies.”” Because pollutants in
the air reflect sunlight, it reduces global warming. Any reduction in
pollution will therefore probably increase global warming.® A
number of measures have been taken in recent years to diminish air
pollution, including improvements in energy efficiency and purifi-
cation treatment of exhaust gases and emissions. The subsidies for

4 Hansin & Martin, 2006.

% Shao et al., 2006.

47 Shao et al., 2006; Report. 2005/06:57; SEI, 2005; Steffen et al., 2005.
48 Crutzen, 2006.
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oil, the price of which on the domestic market has been substan-
tially below the international market price, have also been drawn
down.

2.4.2 India

India’s role in the global economy is not yet quite as significant as
China’s. The average income is significantly lower and one-quarter
of the world’s poor are to be found there. Nevertheless, growth is
high. The service sector, e.g. I'T services, accounts for half of GDP,
but agriculture occupies two thirds of the population and accounts
for a quarter of GDP.*

Energy systems

Coal accounts for half of the energy and the large share of coal in
the energy systems of both India and China has many similarities
with the situation in Great Britain during the 19th century. Even if
the consumption of oil has doubled since 1992, India is still not as
significant an actor on the world energy market as China. Interest
in nuclear power has increased in recent years but it is not expected
to become a major energy source.*

India is the world’s fourth largest producer of ethanol and its
target, in combination with efforts to improve energy efficiency, is
to increase the share of renewable energy from 5 to 20-25 per cent.
Today India already has the world’s fourth largest wind-power in-
dustry and, like China, it will probably become one of the world
leaders as regards renewable forms of energy and energy efficiency
within the next ten or twenty years. There is a long tradition of
biogas plants and solar cells for energy supply in the countryside.
Today, 44 per cent of households in India are not connected to the
state electricity network.>

49 Worldwatch Institute, 2006
%0 Ibid.
51 1bid.
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Natural resources

There is evident water shortage in large parts of India and it can be
seen in rapidly falling groundwater levels. While the rapid melting
of the Himalayan glaciers will have an increasingly important role
in water supply, it is nevertheless an unreliable source in the long
run since it will ultimately diminish and perhaps dry up altogether.
In practice India lacks further land for the expansion of agriculture
and large areas are affected by falling productivity.

India faces major problems of water pollution. Only about 10
per cent of sewage water is treated and industrial discharges of un-
treated water have caused major damage. As in China, there are
major problems of air pollution. Vehicle traffic and untreated in-
dustrial discharges are the main causes.*

2.4.3  Cascade effects on poorer countries

China’s growth leads to greatly increased demand for raw material
supplies, including for oil and minerals. This has led Chinese state
corporations to buy up concessions in Asia, the Middle East and
Africa, and latterly also in Central and South America. Indian cor-
porations are to some extent acting similarly.

China’s increased role in the world economy means that it is be-
coming an increasingly important trading partner for the USA and
the EU, among others. There are now complex production, trade
and consumption chains, extending from the production of natural
resources in poorer countries, via manufacturing industry in China,
to consumption in Western Europe and elsewhere. An illustrative
example is the development of the import, production and export
of forest products.

Chinese per capita consumption of forest products is low. Con-
sumption in the USA is 17 times higher. Even so, China has gone
from being the world’s seventh largest timber importer in the year
1990, to the second largest today.>* Russia, Malaysia and Indonesia
account together for approximately 50 per cent of China’s imports.
In a number of countries exporting timber to China, the protection
of forest resources is weak. There is consequently very limited pos-
sibility of controlling whether or not forestry is carried out legally.

%2 |bid.
%3 Ibid.
5 Hanson & Martin, 2006.
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It is probable that China imports large quantities of illegally pro-
duced timber from Malaysia, Indonesia, Thailand, Myanmar, Papua
New Guinea, Cambodia and Laos.®® There are currently no
authoritative and complete statistics as regards what proportion of
China’s total imports comes from illegal timber production. How-
ever, estimates have been made for individual countries and the
World Bank showed in one report that 40 per cent of the import
from Russia has been produced illegally.>®

In parallel with the increased import of timber raw materials,
China’s export of processed forest products has grown very rap-
idly. In the last 10 years it increased by 3.5 times. Much of this ex-
port goes to markets in the EU, USA and Japan. Since 1997 the EU
and the USA have increased their imports of products containing
timber from China by 1 000 per cent and 800 cent respectively,
which corresponds to more than 70 per cent of the timber that is
imported by China.*

European and American consumer demand for Chinese prod-
ucts, in which forest raw materials are a key input material, is
therefore a major contributory factor in the substantially increased
consumption of forestry raw materials by Chinese industry. The
trade in forest products illustrates that China’s environmental
problems are closely linked with global trade and environmental
issues. The OECD notes that “Environmental damage and demand
for energy and other resources linked with China’s rapid economic
development underlines the question of whether today’s global
production and consumption patterns are environmentally sustain-
able.”®®

Food supply in China and India can also have consequences for
poorer countries. These two countries have for long time been al-
most completely self-sufficient in food, but it is unclear whether
this situation can continue in the future. The large increase ex-
pected in consumption of water-intensive products, in combination
with the limited possibilities to expand agriculture and with in-
creased industrialisation, indicate that both countries will become
more dependent on food imports. This can create both problems
and opportunities for exporting countries.*

%5 Zhu et al., 2004.

% Greenpeace, 2006

5" Hanson & Martin, 2006.
% OECD, 20086.

% FAO, 2006c.
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The increased demand for various raw materials is also con-
nected with security policy. During the latter part of the 1990s, the
conflicts about fishing-rights in the South China Sea escalated into
an international crisis. It primarily concerned the Spratly Islands,
an island group rich in fish and probably also in other natural re-
sources such as oil and gas. The conflict has died down even
though several countries e.g. China, Taiwan, the Philippines and
Vietnam still maintain claims to the islands and have armed forces
in the region.

2.5 Conclusions

The economic and political world map will be redrawn during the
next few decades. How this is done will have an impact on the pos-
sibility of tackling the environmental challenges. Conversely, sev-
eral of the large-scale environment issues will affect the possi-
bilities for continued economic growth and the construction of a
socially stable world that provides improved social conditions and
welfare for more and more people all over the world. Environment
and resource issues also have security policy links. It is already clear
how the climate challenge and energy supply issues affect political
alliances and power relationships. We are perhaps at a crossroads
where the global society can embark either on cooperation on envi-
ronment and resource issues or on an accelerating conflict about
resources.

The climate challenge is an environmental problem that must be
solved through global agreements requiring implementation at the
national, regional and local level. The increased demand for
biological resources, in a world with growing population and rapid
growth in many heavily populated areas, in combination with
changed availability because of climate impact, has so far not been
as much in evidence in the debate as the climate problem itself, but
there is a risk that in the longer term it will become a very serious
problem. Erosion of ecosystems often occurs in relatively small-
scale stages and we currently lack systems enabling us to under-
stand the combined effects of this downward progression.

Rapid globalisation of production and consumption has positive
effects but it risks aggravating environmental problems locally,
regionally and globally. Many of the geographical areas in which
production causing polluting takes place have not yet developed
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their own institutions for supervision and control. Furthermore,
the national and multilateral institutions that we have so far created
in order to limit environmental impact on our economic develop-
ment have often been insufficient in scope and force. In rapidly
growing regions local pollution causes serious damage to health
and to the resilience of ecosystems, but it also has major regional
and global effects since many pollutants are spread by wind and
water.

The subsequent chapters contain both a more detailed
description of the problem and ideas for possible initiatives that the
Swedish government might take to help solve the challenges.
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The previous chapter discussed the important challenges that our
societies will have to face over the forthcoming decades. The next
chapters analyse different ways of tackling these challenges and put
forward ideas for initiatives and measures that Sweden can take
autonomously or in international coalitions. The scenarios are also
presented in more depth in Chapters 4 - 6.

To begin with, this chapter briefly describes the extent to which
early-industrialised countries have managed to deal with various
environmental problems and to decouple growth from negative
environmental impact. After that, there is a section discussing pre-
requisites, as well as feasible strategies and initiatives, in more gen-
eral terms.

3.1 How have Sweden and other industrialised
countries managed to decouple growth from
environmental impact?

3.1.1  Brief history of environmental policy

Environmental problems and people’s understanding of them
change with time.

In Sweden, the environmental discussion of the 1960s and 1970s
came in the wake of post-war economic expansion and centred
mostly on the local pollution of air and water. This was the first
visible dimension of the environmental problems caused by indus-
trialisation and was countered by the first generation of modern
environmental policies. The problems were noticeable locally and
there was pressure from the general public and the media to rectify
them. The main method of tackling the problems was to introduce
licensing procedures for environmentally hazardous industrial ac-
tivities through national legislation, which in the beginning was
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supplemented by various types of subsidies. Emissions from point
sources, especially industrial facilities, energy plants and waste-
water, have since then decreased in Sweden by 70 to 90 per cent.
Similar policies have been gradually and successfully implemented
in most industrialised countries.

It gradually became clear that environmental problems had an-
other dimension. They were not only caused by point source emis-
sions but also by diffuse and transboundary emissions from agri-
culture, forestry, road traffic and certain chemical products. The
effects were not only local but also regional. This led to a second
generation of environmental policies. The arsenal of policy instru-
ments was broadened and policies became more market-oriented
with economic instruments, producer responsibility, eco-labelling
systems such as the Nordic Swan and Falcon, voluntary agree-
ments, reduction programmes for fertiliser and pesticides in agri-
culture, etc. New actors were given a role - consumers entered the
fray, as did marketers, product developers and business strategists.

The first generation of environmental policies solved most of the
first-dimension environmental problems. The second generation of
environmental policies has partly solved the second-dimension
problems. Acidifying regional emissions have decreased consid-
erably, emissions of eutrophying nutrients from agriculture, road
traffic and households have been reduced and some hazardous
chemicals have been phased out. Eutrophication in the Baltic Sea is
still however a major problem; we are a long way from A non-toxic
environment and it is proving difficult to achieve the environ-
mental quality objectives of Clean air, Sustainable forests, Natural
acidification only and A rich diversity of plant and animal life.
Furthermore, there is increasing realisation that our consumption
affects the environment in other regions.

With the depletion of the ozone layer and the greenhouse effect,
the problems have become global. Perhaps we are only just starting
to understand the third dimension of environmental problems and
their impact on the global systems that provide us with our living
environment.
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3.1.2  Decoupling in a historical perspective

How has the industrialised world managed to break the connection
between economic growth, resource consumption and environ-
mental impact? Conclusions from the report Decoupling - Past
trends and prospects for the future are presented below.*.

Energy and carbon dioxide emissions

The total supply of primary energy in the OECD countries was
roughly 50 per cent higher in 1999 than in 1971. This increase oc-
curred despite less energy use per unit of GDP. More energy-effi-
cient products and services lead to less energy consumption per
unit of GDP. This tends to be offset, however, by a rapid increase
in total consumption.

Total CO, emissions have increased, even though there has been
a certain reduction calculated per unit of GDP. Some countries
have had periods of constant or even falling total emissions - but
this is the exception rather than the rule and has mostly been the
result of oil crises or economic recessions. The decrease in CO,
emissions per unit of GDP is attributable to both reduced energy
consumption per unit of GDP and fewer CO, emissions per unit
of energy. The latter is mostly the result of an increased amount of
natural gas and nuclear power in the energy mix. Sweden is one of
few countries to have reduced its emissions of carbon dioxide both
relative to GDP and in absolute terms. Per capita emissions in
Sweden are lower than in most other OECD countries but still far
above those in countries such as China and India and well in excess
of the level needed to be achieved in the long term. Large amounts
of hydro-electric power, nuclear power and bioenergy in the energy
system are the main reason why Sweden has relatively low emis-
sions. The table shows the changes in emissions in key OECD ar-
eas - the EU, USA and Japan.

! Swedish Environmental Advisory Council, 2002:2.
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Material

There is no clear trend as regards the total use of material. In-
creased material use due to economic growth is roughly balanced
by reduced material use per unit of GDP. There is major variation
among different material groups, however. The use of plastic and
aluminium, for example, has increased faster than GDP over several
decades. The use of paper has risen at approximately the same rate
as GDP, whilst iron and steel use has increased more slowly. The
accumulated volume of material in society is still growing. This is
mostly due to the constant increase in property and infrastructure
volume.

Emissions, chemicals and waste

Several harmful emissions to air and water, such as sulphur dioxide
and particles, have fallen considerably in the industrialised coun-
tries. Emissions from the production system in particular, e.g. in-
dustrial facilities and energy plants, have decreased. Emissions from
the consumption stage are still increasing for many materials and
can often be traced back to specific areas of use. An example of this
type of emission is copper, most of which comes from vehicle
brake linings and tap water systems. The use of certain harmful
chemicals, such as ozone-depleting CFCs, has decreased. However,
there is no trend towards reduced volumes as regards the total use
of hazardous chemicals. Waste volumes are also increasing more
rapidly than GDP.
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Conclusions

Over the last forty years, the industrialised countries have managed
to partly decouple several resources and environmental problems
but have only managed full decoupling in a small number of cases.
We have then managed to reduce environmental impact calculated
per unit of GDP but total environmental impact has increased due
to the fact that GDP has also risen. This must be put in relation to
the fact that a dramatic reduction in emissions in absolute terms is
required for several environmental problems, especially greenhouse
gases.

Some of the decoupling may be due to the fact that high-impact
industrial production, previously conducted in Sweden, e.g. the
textile industry, is now done in other regions.

Economic growth does not automatically solve environmental
problems. Environmental impact sometimes decreases as econo-
mies develop. Such correlation could imply that economic growth
automatically leads to a reduction in environmental impact. But
this is not the case. Higher incomes can lead to greater demand for
a good environment but the road to environmental improvement is
in general a result of specific environmental measures, often driven
forward by public debate and by legislation. Political initiatives are
consequently needed.

3.1.3 Lessons learned

Can our success stories up to now provide us with guidance on
how to find solutions to as yet unsolved problems? This is a central
guestion worth its own analysis. Existing studies on e.g. the phase-
out of chlorine in paper pulp, sulphur and lead in gasoline and
ozone-depleting substances provide us with some guidance. Vari-
ous factors often interact. Breakthroughs have been achieved both
when there has been scope for technical and judicial solutions and
when the general public and the media have forced the pace and
politicians have been prepared to take the necessary decisions. The
scope for breakthrough in international efforts is somewhat com-
plicated by differences in culture and systems, by varying natural
prerequisites and how power structures depict winners and losers
in a change process. In general, the following prerequisites can be
said to be important if a particular course of action is to have an
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impact: consensus on the problems, leadership, driving forces,
critical mass (impact in the media and politics) and technical or
other solutions to the problem that are accepted by those who will
implement them.

3.2 The dilemmas of environmental policy

There are a number of dilemmas in environmental policy that ham-
per the ability to take action. These can be summarised under the
headings of “Time perspective”, “Uncertainty” and “The responsi-
bility gap”.

3.2.1 Time perspective

Few policy documents or decisions are adopted with a long-term
perspective. In business, two to three years is already a “long-time”
perspective and a company president has to consider current share
prices and avoid negative quarterly results. In politics, it can be dif-
ficult to have a perspective that stretches beyond the current
mandate period. Sweden’s environmental quality objectives are
unique in their generation perspective.

One dilemma is that many environmental challenges may only
become really noticeable after a long time but are influenced by the
decisions and investments we make now. Such decisions and in-
vestments do not take these challenges sufficiently into account,
however. As far as the climate is concerned, there is research and
rationale stretching to the end of this century and even beyond,
and which provides a basis for political decisions. However, the
political process illustrates the obvious difficulties in taking deci-
sions in a long-term perspective. The fact that the EU has estab-
lished a long-term climate goal of a maximum 2-degree rise in tem-
perature and that it has also set emission reduction goals for 2020
and has begun formulating goals for 2050 are all important steps.?

2 Council of the European Union, 2005.
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3.2.2  Uncertainty

The fact that perspectives are often short-term is understandable.
It is not just a question of decision-makers having short mandates
but also of uncertainty over what the future holds. It is difficult to
get people to listen and make decisions about things that are un-
certain and feel a long way off.

It is not possible to be 100 per cent sure how certain visible
trends will turn out. Awareness that we already have climate
change, which may in the long term prove very difficult to deal
with, is growing. The latest IPCC report confirms very broad con-
sensus among researchers that the cause of climate change is an-
thropogenic emissions. Researchers also agree that temperatures
will rise over the next few centuries - by how much depends mostly
on the measures taken to limit emissions. According to the IPCC
report, it is likely or very likely that heatwaves, heavy rain and
snowless winters will become more common, sea levels will rise,
the sea will become more acidic, there will be deglaciation and the
number of intensive tropical cyclones will increase.

There is still some uncertainty, however, surrounding feedbacks
in the climate system. The models used do not contain uncertain-
ties about the climate’s carbon cycle nor about the full effects of
changes in the ice flow. Change in the amount of steam in the air is
the strongest feedback mechanism affecting the climate’s sensitiv-
ity, and cloud formation is the greatest source of uncertainty. Some
of the warming is masked by aerosols in the atmosphere (mostly
sulphate, organic carbon, soot, nitrate and dust), which have a
cooling effect. These pollutants have a serious effect on human
health and their emission will hopefully be controlled over the next
few decades, which will further exacerbate warming. Another un-
certainty surrounds the risk of increased emissions of methane, a
very potent greenhouse gas, when the temperature in the perma-
frost rises.

The uncertainties partly accommodated in climate change pre-
dictions make risk assessments more difficult. This should not, on
the other hand, be interpreted as science not being able to predict
individual climate effects with substantial certainty but rather that
holistic assessments will be uncertain due to feedbacks and inter-
dependencies between different effects. Genuine ignorance and
surprises also make it difficult to predict what is going to happen.
There is less uncertainty in lower effect intervals where predictions
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can be based more on actual observations and uncertainty increases
the higher the greenhouse gas levels and the higher the tempera-
ture. The models are not able to predict the feedbacks that may
then happen.

The power to act may also be hampered by a lack of consensus
on which counter-measures will be the most effective and how
quickly they need to be implemented. Even if we basically know
which types of measures are needed to limit climate change, there
is still controversy as regards how forcefully and how rapidly these
measures are required.

Some researchers fear that the delay effects mean that it is al-
ready too late to avoid serious consequences of climate change. If
they are right, we should have reacted to the signs of climate
change much earlier. Others believe that we can stem the climate
effect, making the EU’s target of a maximum 2-degree rise in tem-
perature achievable without any major economic sacrifices other
than a slight delay in the world’s population becoming twice as rich
as it is now.*Some claim that what we do over the next 10-20 years
will be crucial if we are to cope with the consequences of climate
change. According to the cost estimates in the Stern Report, for
example, the implementation of a global cost-effective climate pol-
icy over the next twenty years to reduce greenhouse gas emissions
would not need to cost more than a few percent of GDP in 2050.
The estimates also show that if we don’t act now, our costs may
rise to 20 per cent of GDP later on in the century, throwing us into
much deeper crisis.* Some debaters also feel that measures can wait
and that more immediate problems should receive priority.

There is also a lack of consensus on the solutions. Most types of
energy have some form of environmental impact, even if the size of
this impact can vary between different energy types. Each option
has its winners and losers. There is also uncertainty as to which ad-
aptations are unavoidable and a lack of consensus as to which are
acceptable.

Uncertainty also prevails as to the effects of combating other
large-scale negative trends and what measures to use. The rapid im-
poverishment of biodiversity, a common effect of reduced resil-
ience in the ecosystems, implies risks that are difficult to assess and
hence do not receive much attention. Other such trends are the
increase in the application of chemicals and changes in ground-

3 See Azar & Schneider, 2002.
4 Stern, 2006.
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water levels. As regards the climate, the different effects of climate
change - drought and flooding - on the production capacity of eco-
systems are discussed but little attention is paid to the total effect
of climate change and the dramatically increasing demand for bio-
logical resources, which is the likely consequence of population
increase and economic growth.

Uncertainty and inadequate overall analysis make it more diffi-
cult for the international community, nations and individuals to
make well-considered decisions. It is therefore important to have a
dialogue on the risks and opportunities and a discussion about
which consequences are acceptable. What are the risks to human
beings at the top of the food chain if the entire underlying food
web becomes depleted? How great is the risk of a major rise in sea
level? Is this a risk we are willing to take? What measures are
needed to be reasonably sure of avoiding such a scenario?

Uncertainty can work both ways. The scenarios developed may
not be quite as serious, but they may also be worse. According to
IPCC, the uncertainty of the former is less than the uncertainty of
the latter. The precautionary principle must be an important guid-
ing principle when there is a risk of irreversible and serious effects.

3.2.3  The responsibility gap - who is responsible and who
has the power to act?

We have a joint yet diversified responsibility, according to the in-
ternational community’s Joint Action Plan devised at the World
Summit on Sustainable Development in Johannesburg. Because of
their major per capita impact, rich industrialised countries bear a
greater responsibility. Population-rich growth countries are in a
special situation since their overall impact is considerable despite
low per capita emissions. Developing countries with very low per
capita emissions must be given scope to expand. Whilst the indus-
trialised countries can hardly demand that others achieve some-
thing we didn’t manage to do ourselves, it is nevertheless of crucial
importance that expanding countries become more environ-
mentally efficient in their economic growth. This is a dilemma in
climate negotiations, for example.

Incorporated in the problem complex of “who has the power to
change” is a responsibility gap that has also been visible in the de-
velopment of industrialised countries and that is being accentuated
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in a rapidly expanding globalised world. It is difficult for politicians
to take decisions that are inconvenient for companies and voters in
the short term. Companies in every country and every region cite
tougher competition and the consumer’s responsibility as an ex-
cuse but it is difficult for consumers to obtain information about
alternatives and they exert little influence on production design and
product development. Research, non-governmental organisations
and the media have a major part to play in this situation. Education
of the general public and improving their decision-making capacity
are also crucial.

3.2.4  Acceleration, difference in pace and scale

The dilemmas presented above also have had an impact on the de-
velopment of earlier environmental policies. It has taken time for
research to reach an adequate level of reliability as to environ-
mental effects and their causes before actors have been willing to
act. The time perspective dilemma was not as prominent as regards
local environmental effects from point sources, which were directly
visible and noticeable for the general public. It was also easier to
trace responsibility back to individual industrial plants and other
facilities. All these dilemmas are more difficult when the emissions
are diffuse and the effects are large-scale. This makes finding ways
of resolving the deadlocks caused by these dilemmas all the more
urgent.

Graphs are presented in Chapter 2 showing how fast develop-
ment has occurred over the last 50 years (Figures 2.2 and 2.3). This
has led to the period sometimes being referred to as “the great ac-
celeration”. The current pace of economic development is even
more dramatic. (A prominent businessman has said that one year
today corresponds to seven years of development during the previ-
ous period.) We can therefore add another dilemma to those al-
ready presented above, namely the difference in pace between eco-
nomic development and the development of somewhat sluggish
societal institutions that have been built up to limit the external effects
of market development and to ensure stable social development.

An important starting-point is to try to understand the dynamic
world in which we live, where social, economic and ecological sys-
tems are interlinked and develop dynamically on different spatial
and time scales. The systems are complex and cannot be dealt with
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on the assumption that the relationships are linear. There is inter-
action between the scales, linking “local” to “global” and “short-
term” to “long-term”. This leads to major uncertainty and makes
surprises increasingly likely — a new reality for politicians to tackle.

3.2.5 Resolving deadlocks
Actors’ responsibilities

Lessons learned from earlier breakthroughs indicate that it is im-
portant for different actors to have a common understanding of
the problem. More research and research syntheses are therefore
needed that can be conveyed to decision-makers and the general
public. Arenas for contact between research and politics, research
and business and politics and business are also required. Education
at schools and universities is needed in order to provide people
with a basic understanding that can then pave the way for them to
be able to absorb new knowledge and information and for future
decision-makers to understand the relationships between eco-
nomic, ecological and social factors.

The business sector is a key actor as regards the development of
sustainable production and consumption patterns. However, busi-
nesses have another main task in providing profitability and yield
for their owners. Their moral responsibility will always be re-
stricted by this but it is also influenced by the market risks associ-
ated with not taking responsibility for the environment and social
conditions (CSR - corporate social responsibility). A well-in-
formed general public increases these market risks. Companies can
make considerable profits by helping to satisfy the requirements of
the general public, especially as these requirements are likely to in-
crease as people gain more insight.

Politicians must however take the main responsibility for de-
signing frameworks and incentives that can guide market actors in
the right direction. They cannot do this, however, unless there is
acceptance among voters and in the business sector. Experience
also shows that judicial and technical solutions are needed to gain
acceptance among the relevant actors. Investments in innovation
and development are therefore also needed. Good leadership is re-
quired to get all these interdependencies to revolve in a positive
spiral.
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Proposals from an international seminar

In September 2006, the Environmental Advisory Council arranged
an international seminar on global growth and the environment
with the focus on the potential for international agreements and
action. Participants reiterated time and again during the seminar
that human civilisation is in a critical period with the risk of severe
crises and that reaching agreement on solutions was a matter of the
utmost urgency. The leaders of large companies know that current
trends are unsustainable but are divided among themselves into
winners and losers as regards development and do not see how the
necessary market innovations can be developed.

Reforms of international environmental regimes, dialogues and
new partnerships were called for. The climate negotiations were
seen as crucial not just for future development of the environment
but also for people’s confidence in the international community’s
ability to tackle difficult issues at all. New approaches to the sus-
tainable management of natural resources and a review of the Con-
vention on Biological Diversity (CBD) and international agree-
ments in the chemicals field were also seen as very urgent as was a
review of all conventions relating to the Arctic to ensure we are
prepared for a situation where the icecaps melt. The importance of
monitoring and the ability to measure development using indi-
cators, natural resource reports and thorough follow-up of com-
mitments down to each individual emission source was also empha-
sised. The seminar also identified a need to understand environ-
mental impact at different stages along production and consump-
tion chains.

The seminar stressed that ill-directed subsidies must be abol-
ished, that the Polluter Pays Principle (PPP) must have a greater
effect and that measures to enforce liability need to be developed.
More education and training in sustainable development issues and
ways of involving younger generations were also called for. The
seminar also emphasised the need for new thinking - both new
functional thinking to develop sustainable consumption and pro-
duction patterns (e.g. energy-efficient mobility instead of particle
filters) and new mental images. Several participants felt that coun-
tries such as China and India are looking for new solutions and
models.

Visionary and creative leadership was called for to drive devel-
opment out of the current crisis; leadership that can develop new
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mental models and help to navigate through the forthcoming pe-
riod of rapid economic development and major environmental
strain.

3.3 Strategies for ecological conversion

The Environmental Advisory Council’s working group agrees with
the conclusions of other analyses, e.g. the Millennium Ecosystem
Assessment and the Stern Report, that “business as usual” is not a
viable course of action. Powerful measures are required and time
for implementing them is running out. Many actors need to re-
think, and political decisions to drive such a transition forward are
needed.

As stated in the opening chapter, the emphasis of the commis-
sion announced in the 2005 Environmental Objectives Bill should
be on proposals that can break the connection between economic
growth and degradation of the environment, a concept known as
“decoupling”. As is stated in Section 3.1.2, it is important to pin-
point which types of decoupling are needed for different types of
resources and environmental problems. The concept can be decep-
tive. If we calculate relative decoupling alone, i.e. degradation of
the environment per unit of GDP in relation to what it was earlier,
it may look like the environment has improved despite the fact that
it has actually got worse, since total GDP has increased more than
improvements per unit.

It is a question of total emissions having to be reduced to below
critical impact levels for most environmental problems. Emissions
of greenhouse gases must be brought down to about a quarter of
the level they are at today. What this means in reduction per unit of
GDP depends entirely on how large the total increase in GDP will
be. The greater the GDP increase, the greater the requirement for
decoupling per unit of GDP.

It is also important to consider that in a decoupling context, we
often talk about emissions or material consumption in relation to
GDP and we seldom talk of effects that can be more difficult to
measure such as reduced resilience in ecosystems or the loss of
ecosystem services. We could express this as a lack of “bottom-
line” decoupling. Measuring decoupling using current indicators is,
in other words, insufficient. Analyses are therefore needed of the
total effects and of the total impact on the resilience of ecosystems
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and their capacity to continue to produce the ecosystem services
vital to mankind.

At the same time as we decouple from one type of environ-
mental impact, negative effects in other environmental variables
can occur. A case in point is the conversion from fossil fuels to
biofuels leading to fewer carbon dioxide emissions but at the same
time potentially harming global long-term interests in ensuring
food production on valuable agricultural land or stabilisation of the
climate by preserving forest ecosystems. It is also important that
decoupling does not bring about efficiency improvements by sub-
stituting a large number of relatively harmless substances or re-
sources with a smaller number of more hazardous ones.

We normally talk about different decoupling strategies. Specific
environmental impact can be reduced by controlling emissions and
choosing different materials, e.g. by substituting materials that
contain hazardous chemicals. Another strategy is to make resource
use more efficient, e.g. via increased material recovery and greater
energy efficiency. A balance between these two strategies can help
analyse the question; Are the volumes themselves or the degree of
hazardousness in the volumes the biggest problem? A third strat-
egy concerns structural changes in consumption and production or
in the way society is constructed.

Environmental policy has mainly focused on the first of these
strategies (emission control) but the second strategy (efficiency
improvement) has come more into focus over the last ten years.
The third strategy (structural changes) has not yet been used ac-
tively to the same extent.

There is further potential to reduce emissions of hazardous sub-
stances using all of these strategies. A new generation of emission
control technology, known as “clean-tech”, with closed systems
and the aim of zero emissions, can have a major effect chiefly on
industrial emissions. Many studies indicate considerable potential
in more efficient energy use in particular, a potential that some-
times requires structural changes, e.g. in building patterns and in-
frastructure, in order for it to be fully realised. When we calculate
the potentials for efficiency improvements, we must also consider
the rebound effect. Greater efficiency generally leads to reduced
costs. How the decoupled consumption potential is utilised will
determine how great the environmental benefits will be. More de-
tails on the potential for efficiency improvements are given in
Chapter 4.
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Efficiency improvements in transport and energy use have led to
environmental benefits and savings, but better production effi-
ciency in biological systems has not had the same clear-cut positive
effects. Efficiency improvements and substitution in land-based
industries have helped to increase the production of certain ser-
vices, but have simultaneously led to a number of negative envi-
ronmental effects and the loss of valuable ecosystem services. The
impoverishment of fish resources is for example mostly a result of
exactly these kinds of efficiency improvements in the fishing in-
dustry.

Existing decoupling strategies cannot therefore be immediately
applied to the use of biological resources or as strategies to pre-
serve the resilience of ecosystems. Special strategies for the sus-
tainable use of biological resources in land-based industries and to
maintain the production of ecosystem services are therefore
needed. This is developed further in Chapter 5.

3.4 What role can Sweden play?
3.4.1  Proposals from an international seminar

At the Environmental Advisory Council’s international seminar in
September 2006, it was asserted that there is much scope for
Sweden to play a role in order to drive development in a more sus-
tainable direction. The Swedish EU Presidency in 2009 was identi-
fied as a particularly important window in which to influence in-
ternational development. The climate issue was discussed in this
context and for development within the EU, it was proposed that
Sweden should take an initiative for sustainable transportation. It
was also asserted that Sweden could propose a “climate equity ini-
tiative” that could act as a bridge for dialogue with the transition
countries. Another proposal was to initiate a review of all conventions
relating to the Arctic. The Presidency of the Arctic Council was
identified as yet another opportunity to drive this issue forward.

Under Article 6 of the Treaty on the European Union, environ-
mental consideration shall be integrated into all sectors. This article
needs to be implemented and Sweden should ally itself with other
interested EU countries to achieve this.
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