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Short Bio 

 JOHAN ROCKSTRÖM 
 
Johan Rockström is a Professor of Environmental Science with Emphasis on 
Water Resources and Global Sustainability at Stockholm University, and the 
Executive Director of the Stockholm Resilience Centre. 
 
He is an internationally recognised scientist on global sustainability issues and 
has led the recent development of the new Planetary Boundaries framework 
for human development in the current era of rapid global change. 
 
He is a leading scientist on global water resources, and strategies to build 
resilience in water scarce regions of the world, with more than 15 years 
experience from applied water research in tropical regions, and more than 100 
research publications in fields ranging from applied land and water 
management to global sustainability. 
 
He serves on several scientific committees and boards, e.g., as the vice-chair 
of the science advisory board of the Potsdam Institute for Climate Impact 
research (PIK) and he chairs the visioning process on global environmental 
change of ICSU, the International Council for Science. 
 
Professor Rockström was awarded the title "Swede of the Year" in 2009 for his 
work on bridging science on climate change to policy and society. He was 
ranked the most influential person on environmental issues in Sweden 2012. 
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PRESENTATION 
“The Science Case for a Global Transition 
to World Development within Planetary 
Boundaries.” 
 
 
Full transcript1 
 

Secretary-General, thank you 
very much for your invitation. It is 
an honour to be here and to see 
so many „brothers in arms‟ 
towards a transition to green 
growth in the world. What I will 
try to do is to give you the 
scientific update of why we are 
on a collision course not only 
with nature, but in fact we have 
scientific evidence that we are 
on a collision course with 
ourselves and with the world as 
we know it.  
 
Science today can be pushed to 
define science-based global 

sustainability criteria that can provide a safe operating space and therefore guide a transition 
towards prosperity in a sustainable future. We need to re-enforce our capacity to deal with 
shocks and disturbances as well as with surprise and uncertainty. These will be increasingly 
dominating centre stage, especially in a largely growing complexity of social and ecological 
interactions. I would like to present the latest science update, as it is very important for everyone 
to recognise how broad and deep and robust this science base is today. 
 
It all starts with the scientific translation of a dire message which states that we have today 
empirical observations showing that we have entered a new geological epoch, the Anthropocene. 
This means that 7 billion people multiplied by the industrial metabolism on earth constitutes a 
geological force of change on a planetary scale.  
 
To put it more simply, we are starting to hit the ceiling of hardwired biophysical processes at the 
planetary scale. The first time this was presented was in 2002 by Nobel Prize Laureate Paul 
Crutzen, one of the co-authors of the Planetary Boundary research. It was synthesised in 2004 

                                                      
1 The original transcript of Johan Rockström‟s presentation has undergone minor editing to ensure that the text published in this 

brochure is presented in a reader-friendly format. 
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with major contributions by Earth Systems Science Centre on what is referred to today as the 
hockey stick pattern. This data shows that until the 1950s we had very little impact at the earth 
system scale, but ten years after World War II we reached 3 billion people and embarked on 
what is now being baptised as the moment of the „great acceleration‟ of human enterprise. That 
is the point when the industrial metabolism kicked into high gear – taking us eventually to the 
Anthropocene. You may pick any parameter that matters for the economy or for human well-
being, be it climate change, deforestation, ocean acidification, biodiversity loss, land degradation, 
chemical pollution. They all look the same on the hockey-stick pattern, bending in 1955 and 
exponentially growing. This is the evidence behind the Anthropocene.  
 
When I lecture my students I say we simply now need to navigate a 3 – 6 – 9 world. We are in 
the mainstream of climate science heading towards a 3 degrees Celsius warming, which is way 
beyond the adaptable levels of 2 degrees Celsius. We are in the 6th mass extinction of species, 
the first one caused by humanity. And we are committed to 9 billion people. This is the world we 
simply need to deal with. We are living on a biosphere shaped by humanity, for good or for bad. It 
causes enormous environmental problems but it also means that we are in the driving seat. We 
are in a fully human dominated planet and we now need to simply recognise that we are the 
stewards at the planetary scale. We are at risk of a collision course with planet earth; we must 
recognise that we have growth trajectories of 300% GDP; and we must also be enormously 
respectful of the right to development among the rapidly emerging developing nations. We as 
scientists conclude that this is the largest challenge humanity faces.  
 

Climate science is 
showing something very 
dramatic. Table 1 
shows scenarios  by the 

Intergovernmental 
Panel on Climate 
Change (IPCC) 
depicting the A1 family 
(the red curve), which is 
the business as usual 
scenario. The B1 family 
(blue curve), is the 
sustainable 2 degrees 
Celsius scenario. You 
may remember that the 
IPCC was criticised for 
presenting A1 type 
scenarios which take us 
to a 4.2 or 5 degrees 

Celsius average temperature increase in this century. We often think the A1 scenarios are 
unrealistic, but the black dots, in the chart on the left, depict where we actually are today. We are, 
in fact, following the A1 worst case scenario which only five years ago was perceived to be totally 
unrealistic. We are truly heading in the wrong direction. This National Geographic chart (Table 2 
– Page 8) shows the synthesis of the data behind the Anthropocene case. The small box in the 
bottom represents 1900, the slightly larger one represents 1950 and the whole box shows where 
we are today. Evidently, we see exponential growth over the past 50 years, and the reason why 
the graph puts „stuff‟ in the box is because, interestingly, the driving force is not population, it is 
affluence. It is our consumption patterns, our exponential growth of material use and ecosystem 
space. This is now so well and robustly documented that we can truly talk of a new era.  

Table 1 
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This not only has environmental risks 
but also tremendous social 
implications. Half of the world‟s 
population today, approximately 
3.5bn, still suffer from water scarcity. 
We have made large efforts to solve 
this problem, but we are chasing our 
own tail. Despite the engineering 
success, water is the primary victim 
of climate change. So for the first 
time, we risk having to recognise that 
global sustainability is a prerequisite 
to be able to safeguard prosperity in 
the future.  
 
We also know that climate change is 
now occurring and having an impact 
earlier than we previously thought. 

NASA‟s annual weather graphs from 1955 to 2011, for example, prove that the world is 
increasingly experiencing 3-sigma type extreme weather events which should normally be 
experienced less than once in every one thousand years. In 1955, 1% on the surface of the earth 
experienced this type of event. In 2011 this figure rose to 15% - extreme heat waves, extreme 
droughts and extreme floods. What we can say today, for the first time, is that anthropogenic 
climate change is causing extreme weather. We just don‟t know where it will hit but the fact that it 
is hitting on a larger portion of the earth‟s surface is robust science evidence. 
 
Scientists are often accused of „shouting wolf‟ for 50 years. When Rachel Carson wrote her 
seminal book „Silent Spring‟ in 1958, she did not possess scientific evidence. But today we 
possess a new level of robust scientific synthesis of knowledge. The Economist has published a 

citation which, I 
believe, very well 
portrays how 
science feels today: 
“When reality is 
changing faster 
than theory 
suggests, a certain 
amount of 
nervousness is a 

reasonable 
response.” This is 
exactly what we are 
seeing today, the 
world is changing 
faster than theory 
stipulates it should; 
precaution is clearly 
a reasonable way 
of responding. 

 

Table 2 
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The trick is that it is not enough to understand only the 
pressures we exercise. So far I have only talked about 
the pressures on the planet and how the earth‟s 
system responds. We have built our economic 
governance and business models on the assumption 
that the earth‟s system responds linearly, incrementally 
and in a predictable and controllable way. That is what 
makes it possible to make a cross-benefit analysis and 
apply a discount rate. Because if you cannot predict 
incremental change and you have surprise along the 
way, then the economic model collapses. What we see 
however is that the universal behaviour of nature is 

surprise, and that is built on a tremendous amount of evidence. Systems have the capacity to 
buffer – what we call resilience. But, following long periods of incremental change, they can very 
abruptly, through a trigger when resilience is lost, tip over into undesired states. This has been 
documented for a large number of smaller systems for the past 30 years, for example in 
savannahs and in coral reefs. Today, however, for the first time, we begin seeing tipping points at 
the larger scale.  
 
We know that the Polar Regions are the earth‟s cooling system, but in 2012 we witnessed a shift 
in Greenland when it became an energy absorber instead of a reflector for the first time in 
observed history. Within a space of two weeks in 2012, the entire surface of Greenland was 
melting. This corresponded to a heat absorption of over 300 exajoules of energy – larger than the 
annual energy consumption of the United States. This means that Denmark bypassed the US 
and China as the world‟s largest climate force nation momentarily. 
 
This is an example of when the earth‟s system changes its feedback directions and it is science‟s 
biggest nightmare, that we as humans trigger this change. We know the earth‟s system has 
negative feedbacks; for example, when we emit greenhouse gases, the earth is able to absorb 
half of those emissions. Today however, we see for the first time that earth is changing its 
feedback direction at the large scale. 
 
A further example, which 
has been researched by 
Carlos Nobre, a co-author 
of the Planetary 
Boundaries research, 
analyses the rainforest 
system. His research 
shows that the rainforest 
may be much more 
sensitive to tipping points. 
When you cut down 
forests, you open up the 
system and get more air 
turbulence. This means 
that the feedback which 
keeps the rainforest stable, 
namely the vapour-flows 
generating rainfall, creates 

“We are on a collision 
course, not only with 

nature, but with 
ourselves and with the 
world as we know it.” 
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another feedback which results in 
a state of drying. This creates a 
savannah state much more 
abruptly than previously thought.  
 
Data showing a very surprising 
potential tipping point in the 
Arctic has been released by 
NASA. Satellite data shows 
temperature anomalies (Table 3), 
the dark red shows areas that are 
+4 degrees Celsius away from 
the 1950s average. The blue spot 
however is -4 degrees Celsius 
and this is where the Nordic 
countries were stuck in an 
exceptionally cold winter in 2010. 
I‟m a Swede and I can tell you 
that climate sceptics were up in 
arms asking “Where is global 
warming?” In fact, in 2010, the 

planet was at its hottest state in recorded history. What most likely happened was the collapse of 
the Arctic vortex in 2008 (the jet-streams that keep cold air in the Arctic). This resulted because 
of the accelerated warming in the Arctic and the loss of 30% sea ice in 2007. The collapse 
increased the amount of heat and pushed Arctic 
cold to southern latitudes, thereby explaining the 
surprising colder weather in the northern 
hemisphere. These are the kinds of „surprise 
elements‟ we need to factor in to our 
development paradigm. 
 
We are currently leading a resilience assessment 
showing that there are systems in the Arctic that 
could abruptly shift. One of them which concerns 
us is the Greenland ice sheet which could create 
a 7-meter sea level rise should it melt. The NEEM 
Project, led by Dorthe-Dahl Jensen at the Niels 
Bohr Institute, focuses on ice core data in 
Greenland over the past five years. The NEEM 
Project looks at the Eemian period, roughly 
120,000 year ago. That was the last time our 
planet was in a similar state to our current 
Holocene period. The Eemian period had 
approximately +2 degrees Celsius warmer 
temperatures which lasted 4,000 years. This is a 
perfect reference point for us to learn what 
happened during that specific time. Greenland 
during the Eemian period had a temperature of 
+4 degrees Celsius. The assumption has always 
been that Greenland melted and contributed to 
roughly a 7-meter sea level rise.  

Table 3 



The Coffees of the Secretary-General: Johan Rockström 
 

8 
 

 
The NEEM Project research however, dramatically 
shows that Greenland did not melt. It shows with very 
robust evidence that the ice thickness of Greenland was 
only 120 meters lower than it is today. This means that 
Greenland could only have contributed to a 2-meter sea 
level rise during the Eemian period; it also means that 
the ice sheet is much more resilient, it has a buffering 
capacity when put under a warming pressure. This, 
fortunately, points to the fact that Greenland is more 
robust than we previously thought. But since we know 
with certainty that during the Eemian period there was 
an 8-meter higher sea level than today; we must ask 
where the remaining 6 meters came from? The only 

source is Antarctica and this is making us nervous because the Arctic is an Archipelago of ice on 
the ocean. Antarctica however is a piece of ice on rock and if it starts shifting it could move 
abruptly into the sea.  
 
Our relationship with the planet is at a new juncture. We are beginning to see evidence by Tony 
Barnosky and biodiversity scientists that we cannot exclude a planetary scale tipping point for 
biodiversity. He projects that if we continue to lose genetic diversity at the current scale, we could 
see abrupt shifts at a planetary scale by mid-century. We have not proposed this in our Planetary 
Boundaries research, but new science shows that this could actually happen.  
 
We are also currently learning something that many of us have intuitively known; we are 
interconnected in the world on a very large scale, not only through nations and economies but 
also through large biomes. For example, the Borneo rainforest system is losing forest faster than 
any other system. Currently, 75% of the rainforest for palm oil plantations has disappeared. We 
have always viewed this as a great risk for biodiversity and for indigenous communities. But we 
are also learning from very robust science that if we lose those critical biomes we witness cooling 
effects in other places such as Europe and warming effects in Northern China, because weather 
systems are interconnected regionally. We also get domino effects and when one system 

collapses it affects 
others. Simply put, 
even a finance 
Minister in a northern 
country like Sweden 
or France is 
dependent on a 
stable rainforest in 
Indonesia, on a 
stable savannah in 
Africa, on a stable 
Arctic and Antarctic. 
We are all 
economically and 
also ecologically 
interconnected.  

“Simply put, even a 
Finance Minister in 

Sweden or France is 
dependent on a stable 
rainforest in Indonesia, 

or on a stable savannah 
in Africa.” 
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Another potential bombshell of ongoing research relates to rainfall. We have probably 
underestimated the role of biomes in this area. Some regions depend by more than 80% on 
forest evaporation from neighbouring countries for their rainfall, what we call moisture feedback – 
moisture from forests triggering rainfall on land. China is 80% dependent on how Russia, Ukraine 
and even the Baltic States manage their ecosystems. 
 
A further example of unexpected interconnections is the Arab Spring. We now see evidence that 
phosphorous prices rose by 150% and oil prices by 100%, while Russia and Australia shut down 
their export borders on cereals because of droughts triggered by climate change. We therefore 
witnessed an enormous merger of social pressures and an exponential rise in food prices and 
social instability which may explain why the Arab Spring occurred so quickly. This is an example 
of an unexpected social environmental interaction that we can expect in the Anthropocene.  
 
A further example which is very tightly coupled to climate change and agricultural systems in a 
rapidly urbanising world is the growth of emerging infectious diseases. The H7N9 Bird Flu virus 
risk today is also connected to the Anthropocene because of environmental pressures and 
growing urbanisation.  
 
So the scientific message is: Global sustainability has become a prerequisite for human 
development at all scales. For the first time, we have to consider the fact that it is not enough to 
act locally, we now have to both think and act globally. We have moved from a small world on a 
big planet to a big world on a small planet. This requires a new type of thinking. How can we 
address this? We need to move from a growth without limits to a growth within limits paradigm. 
We need to define our desired state as well as a unified framework. 
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To develop this framework, we have come to the 
conclusion in our Planetary Boundaries research that 
we need to ask ourselves: „What is the desired state 
of the planet to support our world?‟ We believe that 
we can answer this question through ice core data. In 
this respect, the Holocene period (the past 10,000 
years) is key to our answer. This is the time during 
which we invented agriculture, because nature settled 
in with a +/- 1 degree Celsius of average temperature 
variability and rainy seasons became predictable. It is 
also a well known period in terms of nitrogen, 

phosphorous and carbon cycles, and we have learnt the operations of the earth‟s system. So our 
conclusion is that if we take an ethical responsibility for the modern world, the Holocene is the 
only state we know that can support our world. The planet does not care where we push her, the 
question is: „What is the state that we need to safeguard to support our own well-being?‟ So we 
concluded that the Holocene is the only desired state for human development. And we have a lot 
of evidence that it is also an extraordinarily robust state. 
 
Our next logical question is: „If the Holocene is the desired state, what are the earth‟s system 
processes we need to protect in order to stay in Holocene-like conditions? And what are the 
indicators we now need to aim for to be able to create a stable basis for human development?‟  
 
That led to our Planetary Boundaries framework which draws upon an immense amount of earth 
system science. I want to emphasise that it is the Newtonian equivalent of standing on the 
shoulders of giants. It is the next incremental step in a scientific advancement that has been 
going on for 30 years. We finally identified 9 processes because our diagnostics tell us that if we 
can operate the big systems such as, climate change, the stratospheric ozone layer and the 
oceans; if we can manage the systems 
that regulate the resilience of the earth‟s 
system, land, water, nitrogen, phosphorus, 
biodiversity; and if we can recognise that 
the human generated environmental risks, 
air and chemical pollution are at a scale 
where they can actually influence both 
genetic diversity and regional weather 
systems. Then we have a package of 
processes upon which we can place safe 
boundary quantifications and therefore 
obtain a safe operating space.  
 
This work draws upon several strands of 
science and is based on profound 
theoretical methodology. It provides the 
ability to quantify boundaries and to give a 
signal to humanity of areas where we are 
already in the danger zone. We have 
concluded that we have already reached 
the danger zone on nitrogen, on 
biodiversity and on climate change. The 
work was criticised when it was first 
released in 2009 for underestimating the 

“We have moved from a 
small world on a big 

planet to a big world on 
a small planet.” 
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phosphorous challenge; research is now being updated and we will soon conclude that even on 
phosphorous we are on a slippery slope.  
 
We are also currently working with the World Business Council for Sustainable Development 
(WBSCD) to translate the Planetary Boundaries into operational targets for 2020. We are 
updating our work and drawing upon the impressive work that the OECD has been doing, 
particularly in the nitrogen area. We are looking closely at the phosphorous boundary taking into 
account the latest science which shows we have fresh water tipping points well before marine 
tipping points. We are also mapping the minimum amount of environmental water flows required 
in all the basins of the world as a way of downscaling the planetary fresh water boundary to river 
basin scale.  
 
This is our way of summarising that we can take the planetary scale quantification safe operating 
space and operationalise it in sectors, businesses, nations, and units. We are at the verge of 
publishing a 2.0 paper where we will be suggesting downscaled boundary definitions. For 
example, for land we stress that we cannot expand ourselves into feeding the world of tomorrow, 
we must preserve the remaining biomes on earth. We also state that our critical systems such as 
rainforests also need to be safeguarded in their entirety.  
 
Lastly, taking this science to policy. As you know, one of the few positive decisions at the Rio+20 
meeting was to translate the Millennium Development Goals (MDGs) to Sustainable 
Development Goals (SDGs). Regarding this process, we have just published in Nature Magazine 
a proposal for a unified framework in which the economy provides a method for well-being and 
for society that needs to operate within the life support systems on earth. We are identifying a set 
of SDGs which include food security, energy security, sustainable water, thriving livelihoods and 
good governance. We need to recognise that sustainability is a prerequisite for growth and not a 
contradiction to growth.  
 
So what does this mean in the policy discourse? I believe we can argue that today we do not 
have an attractive palette of options for a way forward. Science shows that the situation is critical. 
So one option is we could state that the rich nations have had a good run for 100 years and tell 
the poor nations that they came to the table too late. But this is the mentality causing the trench 
war in climate negotiations. Another option, which is the most mainstream discussion on 
contraction and convergence, outlines that the rich nations need to contract while the poor 
nations can grow at a level which is safe and sustainable. This option however leads to economic 
cost burdens and during an economic crisis it is very difficult to move in this direction. The final 
option is to continue acting as we do today, in other words, business as usual, and hope that 
somehow science got it wrong.  
 
We have come to the conclusion that neither of these options is particularly attractive. We need 
to articulate a narrative of a growth paradigm within planetary boundaries; one that shows we can 
have both prosperity and sustainability in the same unified framework. We must also show that 
the alternative will be too costly because the planet will start sending invoices. Our suggestion 
which will be delivered to the UN Secretary-General next week will propose a pro-poor, pro-
equity, pro-growth agenda that also recognises earth system boundaries. This could be the start 
of a new strategic discussion where these two fundamental elements of sustainability and growth 
are not seen as contradictions but seen as synergies. And this is exactly what the OECD 
represents. 
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QUESTION AND ANSWER SESSION: 

 
Question 1:  
What do you usually encounter when you put your arguments forward? From where we sit we 
see 34 different Member Countries who, in different ways, know the facts and have committed 
themselves to many different goals and treaties. However when it comes to oil, countries which 
possess it do their utmost to bring it to the market, as it is a major budgetary buffer. So there is a 
disconnect. Do you encounter this? Do you believe that the problem is too big to internalise? 
 
Johan Rockström: 

I do encounter this disconnect and often get frustrated with politics. I am however optimistic as 
we have managed one of the few breakthroughs at a very high level to try and at least articulate 
an opportunity of a unified framework. To further stress my optimism, science increasingly tries to 
interact outside the policy framework, particularly with big business. So I feel that there is at least 
a tendency towards recognising that there is something really disturbing happening. Of course 
the dichotomy exists and as soon as there is a quick fix opportunity, such as shale gas and oil 
sands, it is taken. The fact that Canada stepped out of the Kyoto Protocol did a lot of damage to 
trust. The rich nations, which should be at the forefront in demonstrating that we can decouple, 
should also be proud in showing that this is the trajectory for prosperity in the future. However, I 
do not see this happening fast enough. 
 
Question 2:  
Regarding the linkage between science and policy, in the OECD today we are looking at growth 
and specifically how we can restore growth in our problematic economies. We have used the 
green growth concept and the environment as a tool for growth. I was very intrigued by your last 
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sentence that we 
must view economic 
social goals within 
the Planetary 
Boundaries. So we 
must change the 
mindset in the way 
that we present and 
approach our 
policies. This would 
entail a major shift in 
the way we propose 
policies even in the 
OECD. 
 
My second remark 
is that sometimes 
politicians take 
decisions with 
knowledge gaps. 

For a very long time we did not have a critical mass of scientists speaking up about climate 
change as they lacked the necessary evidence. We therefore have two types of gaps to address: 
the lack of knowledge and not taking into account, during political decision-making, the 
knowledge that exists.  
 
Johan Rockström: 

The examples which today show that the environment can contribute towards growth, need to be 
highlighted much more clearly. It is simple to say growth within limits, but it has profound 
implications on our economic models. One example is if you respect growth within a planetary 
boundary approach then you are actually moving from the relative (the world of conventional 
economics) to the world of absolutes, for example we only have 500 giga-tonnes of carbon left to 
emit in the world. Somehow we need to share those among all the world‟s nations and somehow 
we need to recognise the right to development for the world‟s poor nations. So of course it does 
change the paradigm in a profound way.  
 
When it comes to decision-making with knowledge gaps, what I find frustrating is that in climate 
policy-makers state they need 100% accuracy before acting. However, in every other area they 
never have 100% certainty. Look at the financial crisis, there is uncertainty all the time and we 
are experimenting with new ideas constantly. We must therefore recognise that we need to 
manage decisions under uncertainty. What I and many of my colleagues stress is that if you put 
all the cards on the table, the picture looks quite certain in terms of us being on a very bad 
trajectory right now.  
 
Question 3:  
We recently organised a forum on well-being and sustainability in New Delhi and we heard from 
Jeffrey Sachs who stated that we needed to find a new energy mix. He particularly highlighted 
renewables and he was also very much in favour of the nuclear argument. What should we do 
regarding our energy policies to address and reduce CO2 emissions?  
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I am also concerned regarding your convergence proposal regarding the MDGs and the SDGs. A 
strong criticism regarding the MDGs was that they were developed by experts on the 
international level without proper consultation at country level. They are also not measurable and 
hence we cannot measure progress. If I was asked to propose indicators to measure progress 
towards all these goals, I would feel it would be very difficult. So how do you increase country 
participation (both in developed and developing nations)? And how do you achieve the 
measurability of those goals? 
 
Johan Rockström: 

Regarding nuclear power, we have reached a stage where we need to transition so fast to a 
fossil fuel free future that we need to keep a pace of 5-6% reduction of emissions per year over 
the next decades. That is a pace that goes beyond efficiency and beyond one blueprint solution. 
It will require pragmatism, a tremendous amount of effort, and reductions in terms of our 
behaviour. In that context, whether we like nuclear power or not, it simply needs to be part of the 
mix. We need to recognise that it is one avenue of dealing with that transition.  
 
Regarding the SDGs, they have been formulated through a very broad consultation, stretching 
beyond science and including all the high-level stakeholders. This is just the beginning. We are 
also starting to apply quantitative targets to them which is very hard; but you are right, without 
these targets, the Goals will simply not work.  
 
Question 4:  
You made an interesting point about the value of cross-benefit analysis in the context of 
situations in which you have multiple equilibria and tipping points. We have applied this in the 
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context of climate change, and you have extended it in other areas stating that we could be 
reaching situations where we have two fundamental attributes, uncertainty and irreversibility. I 
believe it is important to communicate this message not only to politicians but also to economists. 
We have a similar theory in the economics discipline called option values. These option values 
are beginning to dominate values associated with emissions or environmental change more 
generally. But those option values are often not considered when communicated to politicians, 
because they are difficult to fully understand. So we concentrate on use values or non-use values 
which are not associated with uncertainty and irreversibility. I believe it is therefore quite 
important as economists that we take your work and you take the work of economists and 
translate it into the natural science context in order to bring together something that speaks to 
politicians.  
 

Johan Rockström: 

I fully agree and I must add that the Stockholm 
Resilience Centre also comprises the Beijer Institute 
of Economics which focuses on the conventional 
macroeconomic theory perspective and how to deal 
with these kinds of irreversible abrupt changes. I fully 
agree with you, the economics of global change is 
something that we need to work on together much 
more profoundly. In my mind, one of the biggest 
challenges is to begin recognising that we are beyond 
the econometric method in domains where you need 
other types of tools and methods to steer development 
and merge it with economic theory. 
 
Question 5:  
On the policy side, we tend to take a utilitarian position 

on biodiversity conservation, there are a lot of tools such as government evaluations and viewing 
ecosystems as a service for our human welfare. This is efficient and makes a difference in raising 
awareness. But by adopting this position do we create distortions on the way we conserve 
biodiversity in the most optimal way? 
 
Secondly, how can we convince developing countries, which lack the ability to work and invest in 
technology innovation, in applying a short and mid-term green growth strategy. 
 
Johan Rockström: 

On the first question, at the Resilience Centre we are very actively involved and strongly 
supportive of the ecosystem service methodology. We actually lead this work in Sweden. There 
has also been a parliamentary decision to build methods for the economic evaluation of 
ecosystem services in the national accounting system, such as in the UK. We also recognise that 
there are intrinsic values of nature that simply cannot be monitored and it is not simple to put 
everything into an economic model. 
 
On the second question, it is actually the rich countries that may be left behind in green growth. 
We are beginning to see a very dynamic discourse on green growth in countries like South 
Korea, Taiwan, Thailand, China, and India. I believe that the insight that sustainable investment 
can be a growth model for developing countries is something that is increasingly recognised. 
 
 
 

“What I find frustrating is 
that when it comes to 
climate, policy-makers 
state they need 100% 

accuracy before acting. 
However, in every other 

area they never have 
100% certainty.” 
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Question 6:  
How can we sell the idea to citizens that major life changes will need to be made, without scaring 
them? How can we instil some kind of rhetoric which will put these changes in place? 
 
Johan Rockström: 

I really believe we need a new narrative. We must stop describing the current reality as a 
dichotomy - either sustainability or growth - that is an illusion. Our narrative should state that the 
environment is the very basis for growth and development. To put it simply, the 100 hundred 
years of unsustainable growth served us quite well. We had a lot of virgin space on our planet to 
pollute and to over-extract. But now we are coming to a point where we are saturating the system 
and we need to traject ourselves to a new Apollo challenge for the world.  
 
Another issue we need to begin focusing upon, as the OECD does extremely well, is to 
demonstrate the benefits of action. It has to be expensive to do wrong and cheaper to do right; in 
other words, a positive benefits of action story. We must focus on what makes us have a good 
life, and above a certain GDP point it simply becomes a messy picture. We cannot prove we get 
happier with more GDP growth and in this respect the OECD has a very responsible role to play. 
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