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Presenter
Presentation Notes
From The Washington Post  on Friday:
Democratic state Sen. Ron Kouchi. Kouchi said in an interview that he could back the expansion as long as it would be the last one.“One of the questions the fishermen are asking is, ‘When will it stop?’ ” he said.
Federal officials estimate that five percent of current commercial fishing efforts will be displaced. Longline operators already catch about half their fish in international waters, and they reached their annual catch limit for big-eye tuna in early August.
However, Sean Martin, president of the Hawaii Longline Association, said the industry’s fleet of 145 boats could not match the lobbying power of well-financed environmental groups such as Pew.“We’re obviously going up against environmental organizations that have billions of dollars,” Martin said. “For somebody to feel good, we’re going to force U.S. fishermen out of waters.”



Beginning Caveat #1

• The “End of Sustainability” project is most 
directly a response to continued 
dependence on ecological stationarity in 
U.S. natural resources law despite climate 
change.

• Most U.S. federal natural resources & 
environmental statutes came into existence 
in the 1970s and incorporated the steady-
state “Balance of Nature” view prominent in 
biology at the time.



Beginning Caveats #2 and #3

• We are not using “resilience” in a general 
sense but rather are focusing on the specific 
concept of ecological resilience within the 
specific discipline of resilience theory.

• Part of how you react to the presentation will 
depend on how much change you believe 
climate change will bring, but we are convinced 
that humans are already encountering the 
limits of continued growth and consumption 
and that things will get worse.



The Basic Issue The Trickster
by Kinpouju

Presenter
Presentation Notes
Multi-disciplinary project expanding on a law review article and a science article we’ve already written
My co-author, Melinda Harm Benson, is a legal geographer.
As both of us give presentations, it’s becoming very clear that responses to our argument vary considerably depending on how serious a problem people believe climate change is.
We take the position, backed by science, that the Earth is already committed to AT LEAST 2-3 centuries of continuing and worsening change in the natural environment, EVEN IF ALL EMISSIONS OF CARBON DIOXIDE STOP TOMORROW (which they won’t).
     -- Much of the carbon dioxide in the atmosphere takes centuries to cycle out, back into rocks, and roughly 25% will remain in the atmosphere essentially forever
     -- Excess carbon dioxide dissolved into seawater, which causes ocean acidification, takes about 1000 years to cycle out.
     -- In March 2015, global average atmospheric CO2 concentration hit  400 ppm, higher than they’ve been in 3 million years – i.e., higher than they’ve been for the ENTIRETY of human existence. Most climate activists didn’t want them to exceed 350 ppm.
     -- Ocean acidification levels now match conditions of 55.8 million years ago, during the last mass extinction event known as the Paleocene-Eocene Thermal Maximum. Earth has not experienced ocean acidification at current levels for 300 million years.
     -- Everything is happening faster and more extensively than originally expected. For example, scientists announced a couple of years ago that the collapse of the West Antarctic ice sheet is “inevitable,” and scientists announced last week that global average sea level rise will be at least one meter by the end of the century, about double the previous predictions.



THE EXAMPLE OF 
FISHERIES MANAGEMENT



Magnuson-Stevens Fishery 
Conservation & Management Act

• Section 301(a)(1): “Conservation and management measures shall 
prevent overfishing while achieving, on a continuing basis, the optimum 
yield from each fishery for the United States fishing industry.”

• Section 3(33): (33) “The term ‘optimum’, with respect to the yield from a 
fishery, means the amount of fish which—

– “(A) will provide the greatest overall benefit to the Nation, particularly with 
respect to food production and recreational opportunities, and taking into 
account the protection of marine ecosystems;

– “(B) is prescribed as such on the basis of the maximum sustainable yield 
from the fishery, as reduced by any relevant economic, social, or 
ecological factor; and

– “(C) in the case of an overfished fishery, provides for rebuilding to a level 
consistent with producing the maximum sustainable yield in such fishery.”

• Section 3(34): “The terms ‘overfishing’ and ‘overfished’ mean a rate or 
level of fishing mortality that jeopardizes the capacity of a fishery to 
produce the maximum sustainable yield on a continuing basis.”





Two Big Problems with MSY-
Based Fisheries Management
• Assumes fish not needed 

for reproducing the 
replacement stock are 
“surplus”—although those 
fish are in fact probably 
doing something 
important in food webs 
and ecosystems.

• Assumes that long-term 
ecological conditions in 
the ocean are stable—
and they’re NOT.



Pre-
Climate 
Change 

Impacts: 
Overfishing

Graphic courtesy of the World Wildlife Foundation



Pre-Existing Impacts:
Habitat Destruction



Climate Change and Fisheries: 
Increasing Temperatures

Graphic courtesy
of NOAA

Graphic courtesy of the U.S. EPA
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Plus, Ocean Acidification

Graphic courtesy of the U.K. Ocean Acidification Programme



Ocean Acidifications Effects:
Pteropods (Sea Butterflies)

Graphic 
courtesy of
David
Littschwager,
National
Geographic
Society



What Ocean Acidification 
Does Over Time

Graphic
courtesy of the
Monterey Bay

Aquarium
Research 

Institute



Ecosystems on the Brink:
Coral Reefs

U.S. Coral
Reef Losses

under
Unmitigated

Climate 
Graphic

courtesy of the
U.S. EPA

Presenter
Presentation Notes
We are treating “sustainability” and “sustainable development” independently, although we think both are problematic.
“Sustainability” in natural resources management is legally enshrined in management goals. For example, the Magnuson-Stevens Fishery Conservation and Management Act here in the U.S. legally pursues “maximum sustainable yield” in fisheries management.
LOTS of problems with that before climate change:
     -- Marine commercial fish stocks will probably be commercially extinct by mid-century
     -- The World Bank’s fishing and aquaculture reports deem wild caught fisheries unresponsive to price signals – i.e., it doesn’t matter how high the prices go, there are no more fish to be caught.
     -- Fish all over the world are contaminated with mercury, DDT, Fukushima radioactivity, and other POPs (persistent organic pollutants)
NOW ADD CLIMATE CHANGE:
     -- Ocean acidification and its effects on shelled organisms and food change
     -- Warming seas and shifting fish stocks, PLUS opening Arctic Ocean – new mixes of species
     -- Global shifts in catch potential (probably optimistic)
     -- Double whammy on coral reefs
WE HAVE NO IDEA WHAT SUSTAINABLE FISHING IS, AND WHAT IT MIGHT BE WILL BE CONTINUALLY CHANGING




Implications for Sustainable
Development: Coral Reefs

Graphic courtesy of NOAA



Implications for Sustainable 
Development: Fisheries

Enslavement of Children into Fisheries,
West Africa

Image courtesy
of the IPCC

Fifth Assessment
Report Summary
for Policymakers

(2014)

Graphic courtesy of
The New York Times.

ARTICLE: Boris Worm et al.,
“Impacts of Biodiversity Loss

on Ocean Ecosystem Services,”
Science 314: 787-90

(3 Nov. 2006)

Presenter
Presentation Notes
So, back to those declining ocean fisheries: The increasing difficulty of fishing in many parts of the world (especially in countries without factory fleets) has directly caused a documented increase in both child and adult slavery in the fishing industry. Some portion of the fish you buy in American markets was caught by child slaves.
GHANA: Children are sold into fishing slavery by poor parents, then work 19 hours a day for one meal
THAILAND: Third largest exporter of seafood in the world--$7.3 billion—and about 1/5th of it ends up in the U.S., particularly tuna, sardines, shrimp, squid. A lot of it is caught by Burmese slaves trying to escape poverty in their own country. Overfishing has been identified as a big driver, as dropping profits drive Thai fishing boat owners to look for cheaper labor.



CURRENT NARRATIVES OF  
OUR RELATIONSHIP TO 
ECOSYSTEMS



“Humans As Controlling 
Engineers”: WWII & After



Humans as Controlling Engineers 
in Environmental Law

Newtown Creek Wastewater Treatment Facility
Photograph courtesy of the City of New York

Orange County, CA Wastewater Treatment & 
Reclamation Facility



Technological Regulation of 
Power Plants



Sustainable Development and 
Its Current U.S. Narratives

Presenter
Presentation Notes
The same problem carries over into sustainable development.
As both a linguistic and theoretical construct, sustainable development seeks to sustain development—albeit in a far more equitable and environmentally friendly way.
What it had at the beginning but has tended to lose sight of is the fact that environmental conditions are the LIMIT of development.
OVERLAPPING CIRCLES MODEL: Inner overlap is the sweet spot, but other (presumably viable) options exist.
THREE PILLARS MODEL: Environment usually goes in the middle, but notice that you can knock it out and still have the other two (and some form of development
MORE ACCURATE WAS THE ORIGINAL PICTURE OF SUSTAINABLE DEVELOPMENT, where the environment actually limits what you can do socially and economically.
There are some pretty strong indications that we are exceeding planetary capacity, which means that SURVIVAL, not development, should be our primary concern.
     -- 2009 research on 10 planetary limitations
     -- Global biocapacity footprint





NARRATIVE #1: Climate 
Change Isn’t Happening



NARRATIVE #2: It isn’t us.



NARRATIVE #3: Technology 
Will Save Us



NARRATIVE #4: It’s the End 
of the World as We Know It



Blending Narrative #4 with 
Apocalypse Narratives



#4 Variation: Carpe Diem/ 
Party Like It’s 1999

Image courtesy of NASA



BETTER CULTURAL AND 
LEGAL NARRATIVES FOR 
THE ANTHROPOCENE



#1: The Trickster

Presenter
Presentation Notes
Mythologically, tricksters are a source of change – sometimes good, sometimes bad – in their cultures. They are both culture heroes (Prometheus bringing fire, Maui creating islands, Raven capturing sunlight) and taboo breakers.
They range from the mostly comical, like Coyote, to the seriously creepy and dangerous, like Loki.
Tricksters represent the random forces of chaos in social orders, threatening (and sometimes bringing) disruption but also demonstrating which of our set social standards and norms are still valuable and which have outlived their usefulness or become stifling.
And what anthropologists repeatedly comment on is that very few cultures lack a trickster figure—but one that does is European-derived United States culture. Our closest analog is Murphy of Murphy’s Law. What that suggests is that the dominant contemporary U.S. culture has no embedded cultural narrative to deal with random, uncontrollable, and unavoidable injections of chaos.
MICHAEL BURGER – vacillation between the technological pastoral comedy and the apocalypse.



Climate Change as the 
Trickster: One Example



#2: The Global Footprint 
ConceptImage courtesy of Global Footprint Network

Earth Overshoot Day = The 
calendar day on which humanity
has used up the resources 
that it takes a whole year to 
regenerate.

2000:
Early October

2015: August 13



#3: The Planetary 
Boundaries Studies

Image credit:
2009 Azote 

Images/Stockholm
Resilience Center.

Publication:
Johan Rockström

et al., “A safe
operating space
for humanity,”

Nature 461: 472-5
(24 Sept. 2009).

Image Credit:
2015 F. Pharand-

Deschenes/
Globaia

Article:
Will Steffen et al.,

“Planetary
boundaries:

Guiding human
development on a
changing planet,”
Science 347: 736

(13 Feb. 2015)
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Presentation Notes
2015: Two core boundaries—climate change and biosphere integrity—have been identified, each of which has the potential on its own to drive the Earth system into a new state should they be substantially and persistently transgressed.



#4: A Better Framework for 
Law: RESILIENCE THEORY

Resilience
Thinking

Presenter
Presentation Notes
Based on ECOLOGICAL RESILIENCE, not engineering resilience
It’s an entire disciplinary description of how complex ecological systems work and interact with each other and with complex social systems.



Acknowledging Different 
Outcomes from Changes



Acknowledging that 
Transformations are Possible



Why We Think Resilience 
Thinking Is an Improvement
• Like the trickster, resilience thinking acknowledges that 

sudden and unpredictable change is a reality of life 
(ecosystems and socio-ecological systems).

• Unlike sustainability and sustainable development 
goals as legally implemented in the U.S., resilience 
thinking provides a system that acknowledges that 
what is possible today in terms of pursuing human 
goals may not be possible tomorrow.

• HOWEVER, resilience itself is a property, not a 
normative goal. Thus, law and policy still have to 
supply the normative goals we seek to achieve in a 
constantly changing world with the constant threat of 
diminishing resources and ecosystem services.





More Specifically:
• Panarchy counsels that some of the anthropogenic impacts on fish and 

marine ecosystems are operating at scales beyond effective immediate 
human intervention, even though control of greenhouse gas emissions is 
critical:

– Climate Change: Carbon dioxide concentrations are governed by processes that 
operate on a century-long scale

– Ocean Acidification: Operates within planetary carbon cycles on a millennium scale

• Technological and political realities make other stressors equally difficult 
to address:

– Ocean plastic pollution
– Legacy toxic pollution
– Existing coastal development, with sea-level rise complications

• The two stressors for which regulation for shorter-term improvements is 
possible:

– Land-based marine pollution
– FISHERIES



The 
Papahanaumokuakea

Marine National 
Monument

Protect the Last, Best Places

Presenter
Presentation Notes
The PMNM is an example of MARINE SPATIAL PLANNING
    -- First, it is a MARINE PROTECTED AREA: That is, an area of the ocean set aside by law to protect certain human uses or natural features
    -- Second, it is a MARINE RESERVE:
          The northernmost part has been an ecological reserve from the beginning
          Commercial fishing has been phased out everywhere else
          Midway is a special management area

SO, WHAT CAN THE PMNM DO WITH RESPECT TO CLIMATE CHANGE?



More Generally, Protect the 
Emerging Ocean “Sweet Spots”

Presenter
Presentation Notes
Rising sea temperatures are pushing species poleward, where ocean acidification is worst.
Ocean acidification pushes species to the equator, where temperature warming is bad.
The places where both temperatures and pH remain tolerable should be protected.



Seriously Consider Phasing 
Out Industrial Marine 

Fisheries
• As with the Paphanamokuakea Marine National 

Monument, the choice is often framed as 
fisheries vs. ecosystems.

• In contrast, a resilience theory view of the 
trickster Anthropocene suggests that we should 
be viewing our choice in terms of the 
uncertainty of the ocean’s future, where fishing 
as usual poses a substantial risk of collapsing 
marine ecosystems for the future (and hence 
eliminating or severely reducing fishing 
regardless).

• We can empower ourselves to give changing 
marine ecosystems their best chance for the 
future by phasing out commercial ocean 
fisheries now and transitioning to the more 
benign forms of marine aquaculture.



Implications for Sustainable
Development

• The “sustainable” development 
narrative also has to come to 
grips with a changing planet and 
ecological limits.

• The planetary boundaries 
concept could re-frame 
sustainable development into a 
viable Anthropocene narrative.

• However, the environment must 
become the hard limit of 
development, not an asset that 
can be traded for economic 
growth or social improvement.



The Empowerment
• Resilience theory warns us that 

undesirable transformations are 
possible, and in some cases, maybe, 
inevitable.

• HOWEVER, resilience theory also 
teaches us that we can work to avoid 
the social-ecological transformations 
we REALLY don’t want.

• MOVEOVER, resilience theory also 
counsels that we can work to guide the 
transformations we cannot avoid to end 
up with productive—if different—
ecosystems and SESs.

• In other words, we can, in fact, cope 
with the trickster.



And One Last Point . . .
Resilience theory also 
counsels us that if we 
don’t get serious 
about mitigation, the 
climate change 
trickster will play a 
bigger and bigger role 
in our lives, in ways 
that will make us 
increasingly 
uncomfortable.

Trickster Print by Bill Lewis



THANK
YOU!
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