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Coping with Change

• Prediction: Processes of 
Change, Vulnerability, 
Hierarchy of Impacts

• Adaptation: Adaptive 
Capacity, Resilience, 
Nature of Governance

• Fisheries Management & 
Governance Implications

http://husky1.smu.ca/~charles



Predicting Change Processes
• Climate Change 
• Demand Shifts 
• Globalization of Markets

• Technological Change
• Urbanization

• Evolving Governance

http://husky1.smu.ca/~charles



Predicting Vulnerability

(E.H. Allison et al. 2009)



Predicting Socioeconomic Impacts

• Economic Structure and Adaptability
• Benefits, Costs and Net Benefits
• Distributional Impacts by sector & by location
• Impacts on Markets
• Impacts by spatial scale (local to international)
• Impacts by time scale (short-term to long-term)



BIOPHYSICAL/FISH IMPACT  

 

SOCIOECONOMIC IMPACT

PACIFIC. Some salmon 
stocks in southern rivers may 
decline. In north, salmon 
productivity may increase.

Distributional impacts: southern 
communities may suffer vs. north 
ones, capital-intensive fishers 
may also do relatively well.

PACIFIC. Cod abundance 
likely lower. Exotic species 
will be introduced into the 
Pacific area from the south.

Lower profits, new opportunities. 
Fishers and communities that are 
adaptable will do well. Multi- 
species licensing policy crucial.

ATLANTIC. Changes to 
salinity in Bras d’Or lakes 
may negatively impact Cape 
Breton oyster culture industry.

Highly local impacts on fisheries, 
aquaculture imply the need to 
avoid ‘one-size-fits-all’ policies & 
to encourage local management.

ATLANTIC. Environmental 
change could increase the 
catchability of lobster, scallop, 
and other invertebrates. 

Higher profits. Management 
changes (e.g., decreased trap 
limits, capacity limits) needed to 
avoid over-exploitation.



BIOPHYSICAL/FISH IMPACT    

 

SOCIOECONOMIC IMPACT

ARCTIC. Some species could 
redistribute into new territories. 

Distributional impacts: some 
fishers lose, some gain, unless 
licensing alters fishing zones.

ARCTIC. Cumberland Sound 
turbot fishery prosecuted from 
ice surface, and so is 
vulnerable to changes in ice 
thickness and distribution.

Investment in new fishing 
methods may be needed or 
markets may be lost; some 
fishers may need to shift to 
other fisheries.

GENERAL. Increased storm 
surges and coastal erosion will 
have effects on wetlands (and 
thus fish habitat).

Loss of habitat on coast could 
have relatively negative impact 
on coastal small-boat fishers.



Making Adaptation Work: 
Key Ingredients of Governance

• Systems thinking
– across scales, integrating disciplines

• Robust management
– making policy adaptive

• Participation in stewardship
– with adaptive co-management

• Integrated indicator frameworks
– to measure what we value

http://husky1.smu.ca/~charles



1(a) Systems Thinking
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1(b) Systems Thinking: EAF and IM

http://husky1.smu.ca/~charles

The Ecosystem Approach to 
Fisheries “strives to balance 
diverse societal objectives, 
by taking account of the 
knowledge and uncertainties 
of biotic, abiotic and human 
components of ecosystems 
and their interactions and 
applying an integrated 
approach to fisheries within 
ecologically meaningful 
boundaries” - FAO



2(a) Robust Management
• Learning to live with uncertainty
• Mutually-reinforcing management ‘portfolio’
• Management measures robust to uncertainty
• Mechanisms to facilitate adaptation/learning
• Aim to achieve ‘reasonable’ performance even if:

– we have a faulty understanding of the resource 
system, its environment and processes of change,

– we can only imperfectly limit exploitation. 

http://husky1.smu.ca/~charles



2(b) Robust Management               
in the Face of Climate Change

• Incorporate a precautionary approach within policy
• Avoid ‘Illusion of Certainty’, ‘Fallacy of Controllability’
• Use all sources of knowledge
• Institutionalize adaptive learning 
• Promote local management and stewardship
• Self-regulatory institutions, appropriate use rights
• Multi-species fisheries, multiple sources of income
• Diversify the economy (livelihood diversification)



3(a) Participation in Stewardship

Barriers to community participation:
• government and community on 

different temporal scales
• different geographic scales (large 

admin space vs. local place-based)
• different purpose (intra/government, 

versus local ecological/social issues)
• troubles in ‘scaling up’ to government 

and ‘scaling down’ to community.  

http://husky1.smu.ca/~charles



3(b) Participation in Stewardship

Key factors to support                 
community involvement                     
in marine governance:

• Community participation
• Community values
• Legal space, local necessities               

for effective institutions
• Allow for multiple scales

Community-based management                                                
…a form of co-management

http://husky1.smu.ca/~charles



3(c) Values and Outcomes

Values: Intergenerational respect; Building 
consensus; Informed by indigenous perspective; 
Place based; Community as advocates not clients; 
Respect for human rights; Food security. 

Outcomes: Healthy and safe ecosystems and 
communities; Ecological sustainability; Less 
conflict; Resilience/complexity/diversity; 
Economies for people; Transformative change.

http://husky1.smu.ca/~charles



3(d) Adaptive Co-Management

• Merges co-management and adaptive management, with 
an emphasis on trust building, institutional development, 
and social learning. 

• Explicitly links learning and collaboration to facilitate 
effective governance of social-ecological systems. 

• Innovative institutional                                        
arrangements & incentives. 

• Uncertainty is addressed                                        
through collaborative                                           
processes, recognizing that                                     
multiple sources and types                                      
of knowledge are relevant                                       
to problem solving. 

http://husky1.smu.ca/~charles





Coastal Communities Saving the SeasCoastal Communities Saving the Seas

The challenges facing the world’s oceans are mostly close to 
shore – land-based pollution, marine habitat damage, fishing 
pressure and the like. Coastal communities are truly on the 
front lines, with most at stake in protecting coast and oceans. 

Oceans are so vast, the Oceans are so vast, the 
problems so immenseproblems so immense…… can one can one 

coastal community make a coastal community make a 
difference? YES!difference? YES!

After the devastating collapse of the Atlantic cod fishery, the fishers of the 
community of Eastport, in Newfoundland on the Atlantic coast of Canada, 
organized themselves to take action to protect their lobster-fishing 
livelihoods. The fishers worked with scientists and involved the children in 
local schools, to create a real conservation success… both improving their 
lobster stocks and protecting the ocean ecosystem for the benefit of all... 

Coastal Community Example #1Coastal Community Example #1

In Eastport (Newfoundland, Canada), local In Eastport (Newfoundland, Canada), local 
fishermen partnered with government and fishermen partnered with government and 

universities to improve ocean habitat and lobster universities to improve ocean habitat and lobster 
stocks. This led to an official marine protected area stocks. This led to an official marine protected area 

that now protects their fishing livelihoods.that now protects their fishing livelihoods.

The aboriginal Mi’kmaq people in Canada have lived off local natural 
resources for many thousands of years. One community, Bear River, in the 
Bay of Fundy, has seen neighboring lands deforested and local ocean areas 
polluted. They see the land and the sea as fundamentally connected, notably 
by the streams that run through their land. They have worked hard to 
restore these streams, based on traditional aboriginal practices of living in 
harmony with Nature. 

Coastal Community Example #3Coastal Community Example #3

Native and nonNative and non--Native communities on  Vancouver Native communities on  Vancouver 
Island (Pacific coast of Canada) came together to Island (Pacific coast of Canada) came together to 

create ancreate an Aquatic Management BoardAquatic Management Board, which , which 
supports a common vision of sustainability and supports a common vision of sustainability and 
respect for the people and nature in the region.respect for the people and nature in the region.

On Canada’s Pacific coast, fishing families, conservationists and aboriginal 
communities living on the west coast of Vancouver Island all share a common 
concern over the fate of the marine environment they love. The communities 
came together to form the West Coast Vancouver Island Aquatic Management 
Board… a vehicle to plan coastal activities that are in keeping with  
sustainability and with “respect” for people and nature in the region.  

Anthony Charles
Pew Fellow in Marine Conservation

Saint Mary’s University 
Halifax, Nova Scotia Canada 

tony.charles@smu.ca

Around the world, coastal communities are taking action, to solve major 
marine conservation problems and protect livelihoods. These community 
success stories reflect the inspiration of community action. 

A key message is that while the world’s seas are vast, ocean conservation can 
and is successful “one brick at a time”; real support from governments and 
international bodies can help multiply these success stories many times.

One Brick at a Time! One Brick at a Time! 
LocalLocal--level communitylevel community--based based 
conservation is making a real conservation is making a real 

difference for ocean ecosystems!difference for ocean ecosystems!

Combining ecosystem-based management and community-based 
management can improve marine conservation in three key ways…



 

Adding traditional ecological knowledge and ‘local knowledge’.



 

Drawing on strong human institutions and community support. 



 

Using participatory research involving local people and scientists. 

Connecting Communities to EcosystemsConnecting Communities to Ecosystems……

Coastal Community Example #2Coastal Community Example #2

Youth in the native community of Bear River (Nova Youth in the native community of Bear River (Nova 
Scotia, Canada) have worked together to restore Scotia, Canada) have worked together to restore 

local streams, following their traditional aboriginal local streams, following their traditional aboriginal 
practices in harmony with Nature. The fish are now practices in harmony with Nature. The fish are now 

returning to reproduce againreturning to reproduce again……

Save Money!
Governments and NGOs: in your 

marine conservation plans, be sure 
to support plenty of small-scale 

community-based initiatives. They  
work well and can save us money…



4(a) Integrated Indicator Frameworks

• “Measure what we value”
• Cod collapse ‘hidden’ by partial 

and faulty fishery indicators 
• Oil spills help the economy
• Sustainability Assessment, with 

all components of sustainability: 
i.e. ecological, socioeconomic, 
community and institutional. 

• Place value on natural, human, 
and social capital, not only the 
dominant ‘produced capital’.

http://husky1.smu.ca/~charles



Mean trophic level 
in fishery, 1972–2007 

(weighted by landed weight) 
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4(b) Integrated Indicator Frameworks



Conclusion

• Prediction and adaptation

• Systems thinking
• Robust management
• Participation in stewardship
• Integrated indicator systems 
• What is the adaptive capacity 

of governance? For ‘policy 
adaptation’, need to change 
management & governance

http://husky1.smu.ca/~charles
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