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Agenda

ÅHistory and context

ÅThe aquaculture industry in Nova Scotia

ÅResearch questions

o What are the barriers to the development of the 
aquaculture industry in Nova Scotia? Why are they there? 

o Can the barriers be overcome? 

o Should they be overcome?

ÅConclusions

Introduction What/Why? Can? Should?



Scope

Food Security trend :
Blue Revolution and the promise of a 
future of Floating Protein 

Our research focused on Intensive  
Aquaculture facilities 

Aquaculture is very important in developing 
countries (subsistence aquaculture)
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Land-based Farming 

10,000 ybp
Grain cultivation

9,000 ybp
Animal domestication

50 ybp
Green Revolution

7,000 ybp
Farming practices
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Sea-based Farming 

10,000 ybp
Grain cultivation

50 ybp
Green Revolution



Global Aquaculture Trends

Åconsumer increased 
demand for seafood 

Å75% of commercial fish 
ǎǘƻŎƪǎ ŀǊŜ άƻǾŜǊǳǎŜŘΣ 
collapsed or in a state 
ƻŦ ǊŜǇŀƛǊέ 

²ƻǊƭŘΩǎ ŦŀǎǘŜǎǘ-growing food production 
sector, driven by: 

(FAO,2008)
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Aquaculture Industry in Nova Scotia

ÅOver 7 million kg 
produced in 2008 

o > $36 million in value

o $35 million value-
added

Å700full-time and part 
time jobs

ÅHighly diversified

(DFO, 2006; NSDFA, 2008)



(Aquaculture Association of Nova Scotia, 2008)



Photo source: http://www.gov.ns.ca/fish/aquaculture/FullReport.pdf



Aquaculture Industry in Nova Scotia

ÅFluctuations and instability

ÅLarge number of business failures

ÅSlow growth compared to other provinces

(NSDAF, 2005; DFO, 2006)
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Research Questions

ÅWhat are the barriers to the development of 
the aquaculture industry in Nova Scotia? Why 
are they there? 

ÅCan they be overcome?

ÅShould they be overcome?

Introduction What/Why? Can? Should?
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What are the barriers to the development of 
aquaculture in Nova Scotia?

Why are they there?

Introduction What/Why? Can? Should?

We have identified 5 dimensionsof the 
aquaculture industry that affect 

development
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Challenges of the Market

ÅMarket is unsaturated

o Great potential

ÅProfitability

o Start-up costs

o Operating  costs
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Challenges of the Market

ÅDiversity of coastal users and coastal 
industries

o Conflict with existing industries

ÅOther coastal industries still viable
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Challenges of the Market

ÅEco-labelling and certification

o Consumer and buyer demand

o Industry and government slow to act

o Different programs and varying criteria

o Confusing for producer and consumer



LegislativeFramework

ÅAquaculture constitutes a private or public 
fishery?

o Morton v. BC 2009

ÅJurisdictional claims from federal and 
provincial authorities

o Constitution Act 1867 

s. 91(12), 92 (16) & 92(13)
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Legislative Framework

...or lack thereof

ÅJurisdictional overlap
o Department of Fisheries and Oceans, NS Fisheries and 

Aquaculture
ÅConflicting mandates

o Agency overlap:
ÅTransport Canada, CEAA, CFIA, Environment Canada, 

Navigable Waters Protection

ÅNS DNR, Community Liaison Committee, RADAC

o Memorandum of Understanding
ÅFish Habitat Management

(NS F&A, 2010)
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Legislative Framework

ÅSite licensing process

ÅRights to water resources 

ÅUncertainty and confusion

ÅPublic fishery or private 
agricultural practice?

Introduction What/Why? Can? Should?

(NS F&A, 2010; Murphy et al., 2006)
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Ways of Knowing

Broad scale 
knowledge

Media

Academia

Government

NGOs

Site 
Specific 

Knowledge

ÅValues

ÅPerspectives

ÅExperience

ÅTrust

ÅPower

ÅRisk

(Mazur & Curtis, 2008; 
Dwire, 1996; Pers. Comm. 2010)
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Ways of knowing

Communication

ÅConflicting information

o Sources 

o Validity

Trust

ÅPublic is supposed to 
inform policy

o Local v broad scale 
knowledge

&

"Both levels of government need 
to realize that [finfish] aquaculture 
doesn't uphold the public 
ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜȅ ƳƛƎƘǘ ǿƛǎƘΦέ
- Community Group Member



A

Cultural Dimensions 

What is Culture? 

Culture Ŏŀƴ ōŜ ǳƴŘŜǊǎǘƻƻŘ ŀǎ άŀ ŘȅƴŀƳƛŎ ƳƛȄ of

symbols, beliefs, languages and practices that people

create, not a fixed thing or Ŝƴǘƛǘȅ ƎƻǾŜǊƴƛƴƎ ƘǳƳŀƴǎΦέ 
(Head et al., 1997)

ÅSo culture can resist and adapt to change 

Introduction What/Why? Can? Should?
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Cultural Dimensions 

ÅAquaculture trying to fit into established resource-
based industries 

άLƴ bƻǾŀ {ŎƻǘƛŀΣ ǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ōŜŜƴ ǎƻƳŜǘƘƛƴƎ ŜƭǎŜέ
(Aquaculture business manager)

ÅThere is no homogenous  culture in Nova Scotia 
o Jigging to farming

o Multiple values, multiple worldviews

(Bavingtonand Slocombe, 2007; Marshall, 2001)
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Sustainability

ÅDilemmas

o Definition

o Best practices

ÅComplex System
o One size fits all?

ÅThree pillars (Economic, Social & Environmental)

o Tradeoffs

Introduction What/Why? Can? Should?
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Economic Sustainability

INPUTS OUTPUTS

Industry + Research  
developments

Investments

Jobs + Economic 
Development

Exports

TRADEOFFS

Introduction What/Why? Can? Should?
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SocialSustainability

INPUTS OUTPUTS

Values

Interests

Public 
Collaboration

Resolution

TRADEOFFS

Introduction What/Why? Can? Should?
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EnvironmentalSustainability

INPUTS OUTPUTS

Resources

Energy

Food benefits

Impacts

TRADEOFFS

Introduction What/Why? Can? Should?
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Sustainability

INPUTS OUTPUTS

Jobs + Economic Development
Exports

Public Collaboration
Changes

Food benefits
Impacts

TRADEOFFS

Industry + Research developments
Investments
Values
Interests
Resources
Energy

Introduction What/Why? Can? Should?
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Why do the barriers within these 
dimensions exist?

ÅInfancy of the industry

ÅParadigm shift

o Jigging to farming

Introduction What/Why? Can? Should?
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Can the barriers be overcome?

Un Nouveau Souffle

New Directions

Introduction What/Why? Can? Should?



A

Labelling & Certification

Introduction What/Why? Can? Should?
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Labelling & Certification

ÅEco-Labelling Programs

o SeaChoice

ÅCertification

o WWF & Aquaculture Stewardship Council



Aquaculture Act

ÅNational Aquaculture Act

o Streamline process

o Trade-offs 

ÅAmend the Fisheries Act

o May be a more realistic option



A

Integrated Coastal Planning

ÅUseful tool in aquaculture in NS

o Integration

o Collaboration

o Communication

o Active Participation
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Technological Innovations

ÅClosed system aquaculture (CSA)

ÅIntegrated multi-trophic aquaculture (IMTA)
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Should they be overcome?

Our previous research questions may imply that 
the aquaculture industry shouldgrow in Nova 

Scotia, however there are many caveats to that

Introduction What/Why? Can? Should?
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Should these Dimensions be 
Overcome? 

ÅThe dimensions surrounding aquaculture development are 
complex: 

ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ issues associated with fish farming transcend any
single analytical perspectiveand exhibit costs and benefits 
that are differentially spread across a broad range of temporal and

spatial scales with impacts on a diverse number of human 
and non-human individuals, as well as ecological, 
socio-economic and cultural-institutional processes. In 
order to address aquaculture sustainability, conceptual and 
methodological tools are needed that respect rather than 
reduce complexity.έ                                                                            

(Bavingtonet al., 2007)



ωJob creation

ωEfficiency

ωProfit

ωEnvironmental 
protection

Industry

ωEnvironmental 
Protection

ωAesthetic values

ωMaintenance of 
ΨǘǊŀŘƛǘƛƻƴŀƭΩ Ƨƻōǎ

ωJob creation

Community

Groups

ωJob creation

ωIncrease export

ωExpansion of new industry

ωEconomic stability

ωConserve wild populations

Government

ωEnvironmental protection

ωJob creation

ωMaintenance of cultural 
traditions

ωSpiritual/cultural integrity

ωAboriginal Title and Rights

First Nations

ωEnvironmental 
Protection

ωConserve wild 
populations

ωEducating the public

Environment

Groups

ωAesthetic values

ωRecreational use of the 
Coast

ωEnvironmental 
protection

Recreational

Coastal Users
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Should these barriers be overcome? 

ÅFrom positions to interests

Å¢ƘŜǊŜ ŀǊŜ ƴƻ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭ ŀǇǇƭƛŎŀǘƛƻƴǎΩ 

ά¢ǊȅƛƴƎ ǘƻ ŀŘŘǊŜǎǎ Ǌƛǎƪ ŎƻƴǘǊƻǾŜǊǎƛŜǎ ǇǊƛƳŀǊƛƭȅ ǿƛǘƘ 
ƳƻǊŜ ǎŎƛŜƴŎŜ ƛǎΣ ƛƴ ŦŀŎǘΣ ƭƛƪŜƭȅ ǘƻ ŜȄŀŎŜǊōŀǘŜ ŎƻƴŦƭƛŎǘΦέ 

(Slovic, 1999) 

Introduction What/Why? Can? Should?



A

Conclusions

Barriers

ÅMarket challenges

ÅLegislative framework

ÅWays of knowing

ÅCultural dimensions

ÅSustainable development

New directions

ÅEco-Labelling

ÅAquaculture Act

ÅIntegrated Coastal 

Planning

ÅTechnology innovations
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Conclusions

ÅThird Research Question

o Our team as resource managers

ÅTradeoffs

o Conflict resolution



A

Conclusions

Environmental

Social

Economic
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Thank you!

ÅSRES (professors, 
students and admin)

ÅDalhousie professors

ÅProfessors from other 
Universities

ÅConsultants

ÅNGOs

ÅDepartment of Fisheries 
and Aquaculture

ÅDepartment of Fisheries 
and Oceans

ÅMembers of the 
Aquaculture Industry

ÅCommunity Groups
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Questions



A
Photo source: http://www.gov.ns.ca/fish/aquaculture/FullReport.pdf
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The B.C. Case

Morton v. British 
Columbia 

Feb. 2009

ωProvince ultra 
viresin 
licensing 
aquaculture

Morton v. Marine 
Harvest Canada 
Inc.

Nov. 2009

ωAppeal by MHC

ωAquaculture = 
private fishery

ωDismissed

Morton v. British 
Columbia

Jan. 2010

ωSupplementary 
reasons for 
judgement

ωExtension of 
moratorium
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Drugs, Disease, and Parasites

ÅDisease and Parasites can 
proliferate in aquaculture facilities

ÅWell documented in Atlantic 
salmon aquaculture

o Ex: Sea Lice and Infectious Salmon 
Anaemia (ISA)

o Threat to wild populations in the 
area

ÅDrugs used to treat infections can 
also cause environmental harm

(Fernandes et al., 2001; Krkosek et al., 2005; Ford and Myers, 2008)
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Escapes

ÅFarmed Atlantic salmon 
ÅThreat to endangered wild 

populations
o Reduce recruitment and 

productivity of wild 
populations

o Alter genetic make-up

ÅRecent study found farmed 
salmon in 54 of 62 rivers 
sampled, including 11 rivers 
that contained endangered 
wild populations

(Hindar et al., 2006; Le Curieux-Belfond, 2008; Morris et al. 2008)



A

Waste management

ÅWaste management practices do vary from land-based to 
open net-pen aquaculture, and from species to species 

ÅParticulate waste from waste food and faeces creates shifts in 
the benthic community  

ÅDissolved waste like nitrogen and phosphorous can lead to 
eutrophicationand Algal Blooms 

ÅTraces of chemicals and antibiotics can change the chemical 
nature of water 
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Resource Intensity

Finfish
(Carnivorous)

Finfish
(Omnivorous)

Shellfish

Diet Type Wild fisheries Plants Filter Feeders

Feed Type Fish meal/Oil Feed None

Impact of 
feed

Habitat Lost & 
Destruction 

Little Impact
Ecological 
Services



Economic Social Environmental

FOR -Employment

- Regional /rural 
economic growth

- Resilience 

-Increased capacity 
through 
employment

-Require unskilled or 
semi-skilled labour

-Can draw from 
fisheries tradition

-Can provide a 
sustainable source of 
seafood

-Reduce pressure on 
wild fisheries

AGAINST -Effect on 
tourism

-Investment risk 

-Loss of capture 
fisheries

-Displacement of 
traditional roles

-Recreational/ 
aesthetic

-Noise disturbance

-Food health

-Unsustainable feed

-Habitat modification 
and/or loss

-Decrease water 
quality

-Disease proliferation 
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Socio-political Insights

Conflict
ÅActivity

Current Knowledge
Å4ÈÅÒÅ ÁÒÅ ÍÁÎÙ Ȭ×ÁÙÓ ÏÆ ËÎÏ×ÉÎÇȭ

Impacts
ÅMedia plays a big role in how we frame the issue

ÅPower dynamics

Resolution 
ÅIntegrating socio-political dimensions

ÅNew, innovative models
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Do we support the development of the 
aquaculture industry in NS?

V YES
As resource managers, we 

support aquaculture

BUT

Issues pertaining to 
aquaculture cannot be 
simplified as black and 
white

NO

We have presented numerous 
reasons why aquaculture 
can be socially and 
environmentally negligent

HOWEVER

We believe that there is 
opportunity to meaningfully 
address these important 
issues
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Thank You!


