
Financial markets have a lot to learn from 
how ecosystems deal with crisis. The future 
lies in building resilience and going green. A 
“New Green Deal” is on its way.

Politicians and policy-makers all 
over the world struggle to stabilize 
the global ýnancial system. But 
perhaps regulations and command-
and-control wonôt do much good. 
Instead, governments should take a 
closer look at the research on resil-

ience – the capacity of an ecosystem to cope with 
shock and then rebuild and renew itself.

This was the message from Professor Crawford 
ñBuzzò Holling, a Canadian ecologist who re-
ceived the Volvo Environment Prize on November 
6 in Stockholm.

Crisis is inevitable
The analogy might seem far-fetched, but the fact 
is that the events on the ýnancial markets can be 
compared to life in a pond. Normally life in a pond 
ticks over just ýne. But the wrong set of circum-
stances such as a minimal change of chemicals, 
can all of a sudden trigger an explosion of algae, 
which then goes on to strangle all other life in the 
pond. In spite of human attempts to control eco-
systems, such as ýshing quotas or supervision to 
protect crops, ýsh populations suddenly disappear 
or crops are attacked by insect outbreaks. 

– This is because most systems – in nature but 
also human and social systems – are complex and 
interconnected. A small change can lead to rapid, 
large-scale changes, says Holling, who is widely 

regarded as the father of resilience thinking. 
ï Crisis is inevitable, he says. This is how eco-

systems work. 
Research on resilience has received more atten-

tion during recent years and has started to inþu-
ence the governance of natural systems. Creating 
resilience is not about avoiding crisis and rapid 
changes – that is simply not possible – but rather 
about making sure that the systems contain di-
versity so that they can recover and rebuild after 
chock. 

– This should be considered by the people try-
ing to stabilize global ýnance, says Johan Rock-
ström, executive director at the Stockholm Resil-
ience Centre.

As in any other complex system the instability 
can spread, and lead to a collapse of the whole ý-
nancial system. 

Financial crisis small compared to nature loss
But even though the losses on the ýnancial mar-
kets are inconceivable large, they are small com-
pared to the costs of the ongoing decline in natural 
capital, like ecosystems and species. The global 
economy is in fact losing more money each year 
from the disappearance of forests than through the 
current banking crisis, according to the EU-com-
missioned study called the Economics of Ecosys-
tems and Biodiversity (see interview this issue).

– Whereas Wall Street by various calculations 
has to date lost, within the ýnancial sector, $1-$1.5 
trillion, the reality is that at today’s rate we are 
losing natural capital, at least between $2-$5 
trillion every year, study leader Pavan Sukhdev 
told BBC News. 
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It has inspired art exhibitions (see right), been the 
central concept of a report issued by UNEP, UNDP, World 
Bank and World Resources Institute. And recently, the 
Volvo Environment Prize was given to the father of this 
theory. We thought it was about time to sort out this 
concept once and for all.

            Feature article, pages 3-4>>

THE QUOTE: 

ñ...if the world is to build the 
resilience of vulnerable com-
munities to cope with cli-
matic and other shocks, then 
income-generating projects 
that balance the needs of peo-
ple with the conservation of 
nature-based assets will be 
paramount. It is high time 
that the international com-
munity fast-tracked these into 
the center stage of develop-
ment policy. ò

Jonathan Lash (WRI) and 
Achim Steiner (UNEP) at: www.
hufýngtonpost.com/jonathan-
lash/growing-the-wealth-of-
the_b_133304html

Resilience: emerging buzzword of 
sustainable development

We asked Pushpam 
Kumar, one of the lead 
authors behind “The 
Economics of Ecosystems 
and Biodiversity” (TEEB).
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hen writing this the snow is falling outside my win-
dow and we have a temperature of minus three de-
grees Celsius here in Stockholm. The TV-meteorolo-

gist is talking about even more snow and already in November 
it feels like a real winter. Warnings about climate change appear 
distant at the moment. But the global emissions of greenhouse 
gases continue to increase steadily. And scientists now warn 
that some climate change effects seem to unfold much faster 
than all previous scenarios from the UN expert panel on climate 
change, IPCC,  have predicted. The rapid acceleration of ice 
melting in the Arctic, which has made the Arctic almost ice free 
in the summer at least ýve decades earlier than predicted, is one 
of many examples of what scientist call non-linear effects. 

Last night I ýnished reading a new book written by one 
of Swedenôs leading climate scientists, Christian Azar, who 
was one of the lead authors of the Third Assessment Report 
of IPCC. The thin book, so far only available in Swedish, is 
important reading for everybody interested in climate change 
and what can be done about it. The book is written in an easy-
to-read and jargon free style and explores what we know about 
climate change, the possible solutions, and – not the least – the 
political will to tackle one of the greatest challenges of human-
ity ever. Azar calls him self a ñpossibilistò. That is, he is neither 
pessimistic nor optimistic. He sees both many worrying and 
promising signs when it comes to the future of our planet’s 
climate. The future is uncertain, but we can be certain that it is 
shaped by our decisions. Our choices will decide whether emis-
sions will increase or decrease, whether it will be peace or war, 
hunger or well-being, solar energy or coal. ñIt is possible. If we 
really wantò, Azar writes. 

Inadvertently, I come to think about another recent mantra: 
ñYes we canò. In a few months the most powerful country in 

the world is going to have a new leadership. A leader who has 
promised to cut US carbon dioxide emissions 80 percent be-
low 1990 levels by 2050 and investing $150 bn over the next 
decade in renewable energy in order to create ýve million new 
green jobs that pay well. In his book named ñPower over the 
climateò (Makten ºver klimatet) Azar canôt of course avoid 
mentioning the US. After being skeptical of Obamaôs previous 
support for Coal-to-Liquid Fuel Technology, Azar summarises 
the power the US has had over the climate: “It is not only about 
the country’s huge emissions, but also about its role in the world as 
economic, military, political, technological and democratic super-
poweré When the US ýnally decides to reduce its emissions the 
global preconditions for solving the climate problem will be totally 
different compared to today’s situation… the US position, so far, 
has been shaped by the country’s natural resources and industrial 
structure. USA is a country with enormous coal supplies and oil 
companies. President Bush is an oilman, vice president Cheney 
too.”

Even though many now warn that Obama may not be able 
to fulýl all his promises in the harsh political reality, and with 
all the opposition of the powerful coal and oil industries, I feel 
more and more optimistic. 

The snow is falling outside. Azarôs book convincingly shows 
that the economic and technological solutions are already avail-
able and the US has elected as its president an Afro-American 
with the middle name ñHusseinò who talks about climate 
change and economic opportunities in the same sentence. 

Can we ýx it? Yes we can!
/Fredrik Moberg, Editor

editorial
fredrik@albaeco.com

W
Can we avoid dangerous climate change? 
Yes we can!

The “lazy eight” is a metaphor portraying how complex 
systems like societies, economies and ecosystems 
go through different phases of never ending cycles 
of growth, accumulation, collapse and renewal. 
Understanding these cycles is key to sustainability.

Over time virtually all complex systems tend to pass, 
repeatedly, through cycles known as adaptive cycles. The 
original metaphor of such a cycle (developed by Buzz Holling, 
see article on page 1) portrayed it as a ýgure of a ñlazy 8ò. 
Its four characteristic phases are: Growth or Exploitation 
(r); Conservation (K); Collapse or Release (omega); and 
Reorganization (alpha). During the slow and rather predictive 
sequence from r to K, connectedness and stability increase 
and a capital of nutrients and biomass (in ecosystems) is 
slowly accumulated. In an economic or social system, it is the 
skills, networks of human relationships and mutual trust that 
are developed and tested from r to K. 

In a forest, the r-phase consists of an area being colonised 
(e.g. after a forest ýre) by different organisms. This phase 
passes into the K-phase when the trees begin to grow and 
slowly form a thickening forest. The K-phase is often seen as 
fairly stable, but in reality the forest is becoming more and 
more prone to disturbance, e.g. due to a large amount of wood 
that could easily catch ýre. When this happens, the forest goes 
into phase 3, the release phase. After the disturbance, there is 
reorganisation in phase 4. At this point the nutrients, organic 
matter and areas liberated by the ýre are requisitioned by new 
species – meaning that the system goes into phase 1 again. 

Whereas most science and policy are based on the foreloop 
phases, the lazy eight focuses attention upon the óbackloopô 
(omega to alpha) with more chaotic processes of (creative) 
destruction and reorganization, which are often neglected in 
favor of growth and conservation. A growing realisation that 
coupled systems of humans and nature tend to alternate 

between longer periods of 
aggregation of resources 
and shorter periods with 
opportunity for innovation, is 
fundamental for understanding 
complex systems from cells to 
ecosystems to societies.

Key to sustainability
An example of failure resulting 
from a lack of understanding of the adaptive cycle is the forest 
ýre suppression in Yellowstone National Park in the USA (an 
attempt to keep the forest in the K-phase for ever). It resulted 
in an accumulation of burnable material and almost half of the 
Park burned down in one major ýre in 1988. 

Moreover, adaptive cycles are nested in hierarchies across 
multiple time and space scales, representing a “panarchy”.  
For example, a forest can be seen as a hierarchy of levels 
ranging from a grove of trees, to individual trees, to each 
leaf. Each level undergoes adaptive cycles of change, e.g. the 
turnover rate of a forest may be hundreds of years, while the 
turnover rate of a leaf is one year. The parts and the whole 
are tightly interconnected. If a leaf is infected by a virulent 
parasite, the tree and perhaps the whole forest may suffer. 
Migrating birds connect forests across the globe to each other. 
Problems that arise in a forest may be due to activities half a 
planet away or may be the result of slow changes accumulated 
over centuries. 

Hence, those managing and using forests or other 
ecosystems must understand cross-scale interactions and 
adaptive cycles. It is key to sustainable development.

/Fredrik Moberg
More at
http://www.resalliance.org

Sustainability School: 

“The lazy eight”: key to sustainable development

ñWhen the US ýnally decides to reduce its emissions 
the global preconditions for solving the climate 
problem will be totally differentò



Earlier this year UNEP, UNDP 
and the World Bank teamed up 
with World Resources Insti-
tute to publish a report focus-
ing on the concept of resilience 
“for cushioning the impacts of 
climate change and delivering 
continuing beneýts to the poorò. 
Recently, the Volvo Environment 
Prize was given to the “father of 
resilience theory”, C.S. Holling. 
But what is this resilience-thing 
really all about? We thought it 
was about time to try to sort this 
concept out once and for all.

Resilience has be-
come one of the 
new buzzwords 
of sustainability. 
This is not only 
due to the fact 
that the father of 
resilience theory, 
Canadian ecolo-
gist Crawford 
ñBuzzò Holling, 
recently won the 
Volvo Environ-

ment Prize, it all started much earlier. 
The concept of resilience was introduced 
by Holling already back in 1973 as: ña 
measure of the ability of systems to ab-
sorb changeé and still persistò. 

In an ecological context, resilience is 
generally described as the long-term ca-
pacity of an ecosystem to cope with and 
adapt to change and perturbation, such 
as storms, ýre and pollution. Hence, it is 
both the capacity of a system to withstand 
pressures and to rebuild and renew itself 
if degraded. 

ï Resilience is the answer to the ques-
tion: how can things change and persist at 
the same time, explains Steve Carpenter, 
Professor of Zoology at the University of 
Wisconsin-Madison.

Loss of resilience tends to lead to more 
vulnerable systems, and possible ecosys-
tem shifts to undesired states that provide 
fewer ecosystem goods (like ýsh and 
crops) and services (like þood control 
and water puriýcation). Clear lakes can 
suddenly turn into murky, oxygen-deplet-
ed pools, grasslands into shrub-deserts, 
and coral reefs into algae-covered rub-
ble. It is often caused by gradual loss 
of biodiversity making the ecosystem 
progressively more susceptible to distur-
bances like hurricanes or pollution.

International development cooperation
The report, World Resources 2008: Roots 
of Resilience: Growing the Wealth of the 
Poor, which we highlighted in SDU 4/08, 
is a clear sign that resilience thinking is 

becoming increasingly mainstreamed in 
the international development commu-
nity. It is a joint effort produced by the 
World Resources Institute, UNEP, UNDP 
and the World Bank, which argues that 
properly designed ecosystem-based en-
terprises can create economic, social, and 
environmental resilience that cushion the 
impacts of climate change, and deliver 
continuing beneýts to the poor. 

– Economic and social progress rests 
on a healthy environment, from local 
ecosystems to the biosphere as a whole. 
Maintaining the resilience of ecosystems 
is not only a question of saving the en-
vironment. It is about securing human 
development, explains Carl Folke of the 
Stockholm Resilience Centre.

A perspective – not a measure
In recent times, many resilience scholars 
have started to put much more emphasis 
on the social side of the resilience theory 
and also focused more on the adaptability 
and renewal of coupled systems of hu-
mans and nature – so-called social-eco-
logical systems (SES). 

Following this, the resilience concept 
has developed more into a perspective 
than a measure, a perspective recently 
deýned to encompass the three aspects: 
(1) Persistence: the capacity of a system 
to maintain structure and function when 
faced with shocks and change (e.g. for a 
forest to withstand a storm); (2) Adapt-
ability: the collective capacity of people 
in SES to adapt to changing conditions in 
order to stay within a desired state (e.g. 
the ability to safeguard current food pro-
duction systems under climate change); 
and (3) Transformability: the capacity 
of people in SES to learn, innovate and 
transform in periods of crisis in order to 
create a new system when ecological, 
social or economic conditions make the 

existing system untenable (e.g. turning 
the current ýnancial crisis into an oppor-
tunity to transform the global economy).

Learning from the old Greeks
In the Odyssey, the ancient Greek epic 
poem, the old and wise god of the sea 
Proteus can change his shape at will and 
so resist being caught. He combines a ca-
pacity to change with inner wisdom and 
persistence. Psychologists often refer to 
Proteus when discussing how modern hu-
mans can adapt to a constantly changing 
world. Likewise, sustainable development 
requires both change and persistence. It is 
about maintaining important structures in 
life-supporting ecosystems and societies 
while responding to and shaping change. 
Unfortunately, there is a tendency to do 
the opposite, according to Buzz Holling 
and other resilience experts. That is, we 

3Sustainable Development Update, Issue 5, 2008

SDU-Feature 

Resilience thinking: your guide to an increasingly 
complex, interconnected and turbulent world 

ñResilience is the answer to the 
question: how can things change 
and persist at the same time?ò

Building economic, social, and environmental resilience that cushions the impacts of 
climate change is becoming increasingly important. Photo by Annette Lºf/azote.se: 
thunderstorm approaching over Kuala Lumpur, Malaysia.

Resilience in agriculture

Agricultural resilience involves an abil-
ity to deal with everything from cli-
mate change and pest outbreaks to 
changes in policy and increased costs 
of inputs. 

A number of recent global reports 
claim that future agriculture must 
be based more on diversity and local 
inputs than monocultures and fossil 
fuels to become resilient. Such agri-
culture is about reducing energy con-
sumption and preserving a variety of 
farming systems and crop diversity in 
order to increase resistance to pests 
and disease, and help farmers adapt 
to climatic changes. By reduced nutri-
ent and water loss (through e.g. water 
harvesting, high organic matter con-
tent and soil covers) soils can become 
more resilient to þoods and droughts. 

Resilient farms never stop learning 
and adapting. They strive to ensure 
that the ecosystem services that un-
derpin agricultural production do not 
collapse, e.g. services that maintain 
pollination, erosion control and soil 
carbon and water holding capacity. 

Resilience is the ca-
pacity of a system to 
deal with change and 
continue to devel-
op. It is both about 
withstanding shocks 
or disturbances and 
regaining functions 
afterwards. In hu-
man systems, this is 
closely linked to the 
ability to adapt to 
changing conditions 
through learning and 
innovation or even 
transformation.




