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INTRODUCTION 

This report describes the methodology used to derive the FishSource Aquaculture scores found in the 
Scores section of aquaculture profiles on FishSource.  

The FishSource aquaculture scores—and the FishSource aquaculture profiles more generally—provide a 
guide to how and where zonal management is being adopted by aquaculture industries. Zonal management 
of aquaculture is an approach that recognizes the interconnectedness of farms and their direct dependence 
on shared resources. It aims to ensure that industry growth is based on scientific evidence of carrying 
capacities and disease risk; and that appropriate planning, husbandry practices, industry organization, 
regulation, and enforcement are in place to minimize environmental impact and catastrophic disease 
outbreaks across the industry.  

Overall, the effectiveness of aquaculture management to protect shared natural resources and safeguard 
the industry should be determined by the interplay of three components: 1) the management systems that 
regulate industry growth and farm performance within scientifically determined limits; 2) the aquaculture 
industry’s degree of coordination across multiple farms; and 3) the existence of monitoring, enforcement, 
and public reporting.  

The FishSource scores currently cover five criteria; two of which assess the state of industry governance, 
while the other three communicate the status of management for key risk areas and natural resources that 
the industry is dependent on. None of the scores sets out specific limits to define acceptable levels of 
impact; rather, all of the scores focus on assessing the existence and efficacy of the system that is in place 
to manage key impacts of an aquaculture industry. As such, all of the scores are qualitative by nature.1  

FishSource scores provide readers with a snapshot of how effectively an aquaculture industry is being 
managed, according to the sub-set of qualitative criteria covered based on publicly available information. 
FishSource tracks the scores over time, giving readers an insight into how fast an aquaculture industry is 
improving and where persistent management issues exist that may impact supply from that industry.  

With the focus of the scoring being on the adoption of zonal management principles in aquaculture, the 
assessment methodology does not specifically address social issues in aquaculture. It is not the intention of 
the current version of this methodology to address all aspects of social sustainability in detail; however, we 
would like to recognize that consideration of social issues is inherent to many of the principles of zonal 
management. Score 2 – Organized Producers Following a Code of Good Practice – implicitly includes social 
considerations as it looks at the level of collaboration and organization between farmers, including the 
involvement of small-scale producers in those processes. More widely, zonal management is fundamentally 
an inclusive process aimed at ensuring small-scale producers can continue to play an actively role in 
developing aquaculture industries. When disease outbreaks occur or environments are compromised 
because of a lack of management it is often the smallest farmers who are most significantly impacted 
because they don’t have the economic ability to survive the harvest losses. Governments and industries 
who do not implement effective regulation and control of shared risks and resources are often increasing 
the livelihood risks of small-scale producers; even though they believe a system with more open access and 
reduced regulation would enable small-scale producers to enter the industry. Without that regulation and 
control the investments of all producers – but most especially small-scale producers – are at risk. 

	

 

 

                                                             

1 With the exception of the Outcome criteria, which is scored under certain circumstances outlined on p.2. 
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METHODOLOGY  

The FishSource Aquaculture Scores Methodology comprises 18 scores nested within five principles. 

The principles addressed by the FishSource aquaculture scores are: 

1. Regulatory Framework: The regulatory system addresses risks to and from aquaculture through a 
zonal approach to siting, licensing, and production management.   

2. Organized Producers Following a Code of Good Practice: The presence of an active producer 
organization representative of the whole industry and establishment of a Code of Good Practice. 

3. Water Quality Management: The impact of aquaculture on the quality of public water resources is 
managed. 

4. Disease Risk and Impact Reduction: Industry is protected from catastrophic losses through best 
practice disease management on farm and at the zone level.  

5. Marine Feed Ingredient Management: The fishmeal and oil in aquaculture feed is sourced from well 
managed or improving fisheries. 
 

To provide a consistent structure to the analysis of all principles, each of the five principles is assessed 
through the following three criteria:  

● Information: Is there sufficient, publicly available information to assess the principle? 
● Management Content: Are there management measures in place that address the principle under 

assessment? 
● Management Enforcement: Is there evidence that the management measures are being enforced? 

 
For these three criteria – Information, Management Content, and Management Enforcement – the scoring 
guideposts outlined in the following tables are additive from 0 to 10. This means that for any score 
assigned, it must meet the justification text for that specific score as well as each of the scoring guideposts 
below it.  

For Score 3 (Water Quality), Score 4 (Disease), and Score 5 (Feed), an additional criterion is assessed under 
certain circumstances. This fourth criterion – Outcome – is intended to provide a quantitative measure of 
how the industry is operating in relation to the principle being assessed. Because the Outcome criteria is 
quantitative in nature, it can only be effectively assessed if there is sufficient, high-quality information 
available about the industry being profiled. As such, the Outcome criteria is only assessed if the information 
criteria score is greater than, or equal to, six (≥6). 

Scope of Assessment 
Aquaculture profiles in FishSource are structured at the level of “Species Group – Province/State”, which is 
the basic unit of assessment.  
Examples of this are: Shrimp - Andhra Pradesh, India or Salmon – Scotland, United Kingdom 
 
The profiles are structured this way for now as this is the most common level at which aquaculture 
industries are managed and where information/data is made available. There is flexibility to also develop 
profiles for aquaculture management areas (AMAs) — the most basic unit within which aquaculture 
management practices are coordinated across a cluster of farms to mitigate against cumulative impacts and 
shared risks. However, AMAs are not yet commonly identified across all aquaculture industries. The nested 
structure allows us to showcase the core levels of aquaculture governance and how they may interact (or 
not) to address the shared risks and cumulative impacts of aquaculture industries.  
 
The FishSource Aquaculture Scoring Methodology can be applied at both geographic scales of assessment 
as needed. Further, because the methodology is exclusively focused on the management systems that are 
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in place for aquaculture, it can be applied to all production systems regardless of species, production 
method or production environment. There is one exception to this: In the case that a non-fed species is 
assessed under this methodology, Score 5 – Marine Feed Ingredient Management – would not be 
applicable.  
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Table 1: Overview of FishSource Aquaculture Scoring Methodology 

Principle Criteria 
Information (In) Management Content 

(M_Cont) 
Management 
Enforcement (M_Enf) 

Outcome (O) 

Regulatory 
Framework 

RF_In 
There is sufficient 
publicly available 
information to 
demonstrate that the 
regulatory system is 
based on a zonal 
management 
approach and 
principles. 

RF_M_Cont 
The regulatory system 
applies a zonal 
management 
approach for sitting 
and operations of the 
aquaculture industry 

RF_M_Enf 
There is evidence 
that regulations are 
effectively enforced. 

 
 

 

 

Organized 
Producers 
Following Code 
of Good 
Practice 

OP_In 
There is sufficient 
publicly available 
information to 
identify membership 
of the producer 
organization and 
requirements of 
membership 
including adherence 
to a CoGP 

OP_M_Cont 
There is an active, 
formalized producer 
organization 
representative of the 
whole industry and a 
published CoGP that 
includes zonal 
management criteria 

OP_M_Enf 
There is evidence 
that the CoGP is 
being enforced 

 

Water Quality 
Management 

WQ_In 
There is sufficient 
publicly available 
information to give 
confidence that the 
carrying capacity of 
public water bodies 
has been identified 
and production limits 
have been set. 

WQ_M_Cont 
There is a 
comprehensive 
carrying capacity 
assessment that 
accounts for all 
industries and sets 
total allowable 
aquaculture 
production within a 
zone accordingly and 
informs the licensing 
process. 

WQ_M_Enf 
There is evidence 
that management 
measures are being 
enforced. 

WQ_O 
The impact of 
aquaculture on the 
quality of public 
water resources is 
managed. 
 

Disease Risk 
and Impact 
Reduction 

DIS_In 
There is sufficient 
publicly available 
information to 
provide confidence 
that the industry is 
mitigating shared 
disease risks. 

DIS_M_Cont 
There is a multi-
stakeholder agreed 
and coordinated 
approach to disease 
risk mitigation. 

DIS_M_Enf 
There is evidence 
that disease 
management plans 
are being enforced 

DIS_O 
Industry is protected 
from catastrophic 
losses through best 
practice disease 
management on 
farm and at the zone 
level 

Marine Feed 
Ingredient 
Management 

FEED_In 
There is sufficient 
publicly available 
information to 
identify source 
fisheries for fishmeal 
and oil. 

FEED_M 
The aquaculture 
industry is actively 
demanding 
improvements to 
source fisheries and 
sustainable sources of 
fishmeal and oil. 

 FEED_O 
Fishmeal and oil in 
aquaculture feed is 
sourced from well 
managed fisheries 
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Score 1: Regulatory Framework 
Score 1 – Regulatory Framework – assesses what processes are in place to guide the development of the 
aquaculture industry. The Code of Conduct for Responsible Fisheries Article 9 and Article 10 outline the 
need for appropriate legal and administrative frameworks to support the responsible development of 
aquaculture (Food and Agriculture Organization of the United Nations (FAO), 1995). Follow-on guidance 
documents outline key strategies and approaches to implement effective governance approaches for the 
aquaculture industry (Brugere et al., 2010; FAO, 2010; FAO, 2017). At the core of all of these documents is 
the recognition that aquaculture uses a number of shared public resources (e.g., land, water, coastal area). 
Use of—and access to—these public resources must consider other resource users and balance the social, 
economic, environmental, and governance objectives of communities in order to ensure the sustainable 
development of the industry (Bostock et al., 2010; Aguilar-Manjarrez et al., 2017). 

Establishing a regulatory framework that requires planned development of an aquaculture industry—
including spatial planning, zoning, siting, licensing, and identification of aquaculture management areas 
(AMAs)—is fundamental to the sustainability of the industry.  
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Table 2: Overview of scoring guideposts for Regulatory Framework (Score 1) 

Regulatory Framework 

Criteria Guideposts 

0 2 4 6 8 10 

RF_IN* 
There is sufficient 
publicly available 
information to 
demonstrate that the 
regulatory system is 
based on a zonal 
management approach 
and principles. 

There is no evidence 
of a regulatory or 
management system 
relevant to 
aquaculture 

Aquaculture license 
application procedure 
published 

EIA procedure is 
published; AND 
Published aquaculture 
sector management 
plan  

Aquaculture licensing 
outcomes publicly 
available; AND  
Relevant EIAs are 
published 

Maps identifying 
aquaculture zones and 
farm locations are 
publicly available and 
demonstrably based on 
scientific evidence, and 
account for cumulative 
risks and impacts  

Evidence of multi-
stakeholder engagement in 
development and regular 
updating of aquaculture 
sector management plans 

RF_M_Cont* 
The regulatory system 
applies a  
zonal management 
approach for siting and 
operations of the 
aquaculture industry 

There are no 
licensing, siting or 
zoning requirements 
specific to 
aquaculture 

Some farms require a 
license to operate 
 
 
 
 
 
 

EIAs are required for 
some farms; AND 
Zoning is referenced in 
regulatory frameworks 
applicable to 
aquaculture planning 
 
 
 

All farms require a 
license to operate; 
AND 
[aquaculture zones are 
used to determine 
farm siting & licensing 

OR 

Aquaculture 
management areas 
(AMAs) have been 
established] 

EIAs are required for all 
farms; AND 
Aquaculture zones and 
AMAs are utilized for 
industry planning 
 
 
 

Aquaculture zoning is 
embedded within a broader 
spatial planning  
framework that accounts 
for all resource users; AND 
Participation in AMAs is a 
requirement of an 
aquaculture license 
 

RF_M_Enf* 
There is evidence that 
the regulations are 
effectively enforced 

No enforcement 
measures or 
responsible 
authority(ies) are 
identifiable 

Enforcement 
measures OR 
responsible 
authority(ies) are 
identifiable 

Enforcement measures 
AND responsible 
authority(ies) are 
identifiable 
 

Active enforcement of 
farm licensing and EIA 
compliance  
 
 

Farm siting is in 
compliance with 
aquaculture zones 
 
 

Identifiable zone managers 
actively enforce AMAs 

 

* For these criteria, the scoring guideposts are additive from 0 to 10. This means that for any score assigned, it must meet the justification text for that specific score as 
well as the text in each of the scoring guideposts below it.   
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Score 2: Organized Producers Following Code of Good Practice 
Score 2 – Organized Producers Following Code of Good Practice – assesses the degree to which the 

aquaculture industry has self-organized to establish a producer organization (PO), as well as the 

development and adoption of a Code of Good Practice.   

Self-organization and the establishment of producer organizations play an important role in governance of 

the industry, and they are key signals of maturity and stability within the industry. POs—particularly in 

sectors with many small-scale producers—can play an important role in facilitating producer engagement 

with modern, globalized markets. Commonly cited positive benefits of POs include, but are not limited to 

(Kassam et al., 2011; European Commission, 2017; Stutzman et al., 2017):  

● Benefit farmers through economies of scale related to bulk purchasing of inputs and services 

● Collective processing and marketing 

● Support communication, extension training, and technology dissemination 

● Improve management through implementation of better management practices 

● Reduce risks through collective management of shared resources and coordinated member 

activities 

● Stronger representation of the industry in policy development and government engagement. 
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Table 3: Overview of scoring guideposts for Organized Producers Following Code of Good Practice (Score 2) 

Organized producers following Code of Good Practice 

Criteria Guideposts 

0 2 4 6 8 10 

OP_In* 
There is sufficient publicly 

available information to identify 

membership of the producer 

organization and requirements 

of membership including 

adherence to a CoGP 

No evidence of a 

CoGP or a 

producer 

organization 

 

 

 

Evidence of a CoGP but 

there is no evidence of 

compliance 

OR 

Producer organization is 

identifiable, but no data 

available on membership  

Evidence of farms 

adhering to CoGP; AND 

Names of PO members 

are available 

 

 

 

 Annual public report 

of compliance to 

CoGP; AND 

Data on producer 

organization 

membership is 

available 

 

Annual public reporting 

against technical 

components of the CoGP, 

in aggregate  

 

 

Annual public reporting 

of third-party audits of 

members adhering to 

CoGP 

OP_M_Con* 

There is an active, formalized 

producer organization 

representative of the whole 

industry and a published CoGP 

that includes zonal management 

criteria 

No CoGP has 

been established; 

AND  

No producer 

organization has 

been formed 

 

 

CoGP exists with BMPs for 

farm-level management 

OR 

Producer organization 

formed but does not yet 

represent all sectors of 

the industry (e.g. both 

small and large-scale 

producers) 

CoGP exists with BMPs 

for farm-level 

management; AND 

Producer organization 

formed but does not 

represent all sectors of 

the industry (e.g. both 

small and large-scale 

producers) 

 

A CoGP has been 

developed that 

includes BMPs on 

farm and zonal 

management; AND 

Producer 

organization formed 

with membership 

from all sectors of 

the industry 

 

CoGP has been adopted 

by at least 50% of 

members; AND 

Producer organization 

actively educating 

producers in better 

management practices 

and has established 

working relationships with 

regulatory and scientific 

agencies 

CoGP has been adopted 

by all members; AND 

There is an evidence-

based process for 

updating the CoGP; AND 

90% of producers are 

members of PO 

OP_M_Enf* 

There is evidence the CoGP is 

being enforced by the producer 

organization [ to its members] 

 

There is no 

enforcement of 

the CoGP 

 

 

Members are encouraged 

to adhere to a CoGP 

 

There is a public, time-

bound commitment to 

have members adhere 

to the CoGP 

Producer 

organization makes 

it mandatory that all 

members adhere to 

the CoGP 

 

 

Members adhering to 

CoGP are third-party 

audited at least every 

three years 

 

 

There are no breaches of 

the CoGP, as 

demonstrated by annual 

third-party audits  

OR 

Evidence that breaches of 

CoGP result in corrective 

measures  

* For these criteria, the scoring guideposts are additive from 0 to 10. This means that for any score assigned, it must meet the justification text for that specific score as 

well as the text in each of the scoring guideposts below it.   
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Score 3: Water Quality Management 
Score 3 –Water Quality Management – assesses whether the impact of aquaculture on the quality of 
shared water resources is being effectively managed. Water is the most basic, common-property resource 
on which aquaculture is dependent. It is critical both for an aquaculture farm to maintain minimum levels 
of water quality for husbandry practices and for the industry as a whole to ensure cumulative impacts are 
not exceeding the carrying capacity of waterbodies. In general terms, carrying capacity can be defined as 
“the level of resource use both by humans or animals that can be sustained over the long term by the 
natural regenerative power of the environment” (Ross et al., 2013). There are, however, numerous 
dimensions that could be taken into account when assessing carrying capacity and a four-category 
approach is often applied to aquaculture that includes: physical, production, ecological, and social carrying 
capacity (Ross et al., 2013).  

Exactly how carrying capacity is (or should be) defined and assessed varies depending on the needs and 
resources of specific aquaculture industries (Aguilar-Manjarrez et al., 2017; Corner & Aguilar-Manjarrez, 
2017). Although seemingly more important to consider water quality in freshwater ecosystems due to its 
limited supply and importance for sustaining life, the concept of managing aquaculture and cumulative 
impacts within established carrying capacity limits should be applied to all ecosystems. Overall, managing 
for good water quality across entire waterbodies is critically important for protecting water resources and 
ensuring sustainability of the communities and industries that depend on them.  
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Table 4: Overview of scoring guideposts for Water Quality Management (Score 3) 

                                                             

2 Water user = any entity using the goods and services of the water 
3 Long-term = impact is not reversible within 2 years ; Medium-term = impact is reversible within 6 months - 2 years ; short-term =impact is reversible in < 6 months 

Water Quality Management 
Criteria Guideposts 

0 2 4 6 8 10 

WQ_IN* 
There is sufficient publicly 

available information to give 

confidence that the carrying 

capacity of public water bodies 

has been identified and 

production limits have been 

set. 

 

No water quality data 

is available for public 

water bodies used for 

aquaculture; AND 

Farm-level water 

quality data is not 

available 

 

Occasional data sets on 

water quality are available 

for some public water 

bodies used for 

aquaculture 

OR 
some evidence of farm-

level water quality 

monitoring and reporting 

Water quality data is 

available for most 

public water bodies 

used for aquaculture 

OR 
Farm-level water 

quality data is 

monitored and 

reported at least 

annually 

Water quality data is 

available for all public water 

bodies used for aquaculture. 

Summary data is publicly 

reported less than annually 

AND 

The results of carrying 

capacity model(s) used to 

manage aquaculture are 

publicly available 

Water quality data is 

available for all public water 

bodies used for aquaculture 

at least annually  AND 

 

Details of carrying capacity 

models are publicly available 

Farm - level water 

quality data is available 

at least annually for all 

farms 

WQ_M_Con* 
There is a comprehensive 

carrying capacity assessment 

that accounts for all industries 

and sets total allowable 

aquaculture production within 

a zone accordingly and informs 

the licensing process. 

No water quality 

standards are set  

Water quality standards 

for different types of 

public waterbodies are set 

Management system 

sets farm-specific 

effluent limits but 

they are not based on 

carrying capacity of 

receiving water body 

A carrying capacity-based 

management system for 

water quality is in place for 

aquaculture  

The licensing process for 

aquaculture farms is 

informed by carrying 

capacity limits 

 

Licensing process for any 

water user2 is informed 

by carrying capacity 

limits 

  

WQ_M_Enf* 
There is evidence that 

management measures are 

being enforced. 

No enforcement 

measures or 

responsible authority 

Enforcement measures 

are identified 

OR  

Responsible authority(ies) 

is/are determined 

Enforcement 

measures  

are identified; AND  

responsible 

authority(ies) is/are 

determined 

Enforcement is active at 

either the farm level or at the 

zonal level. 

 

 

Enforcement is active at 

both the farm level and at 

the zonal level.  

Enforcement procedures 

are actively informing 

the management system  

OR 
There are no breaches of 

set limits 

WQ_O 
There is evidence to show that 

the quality of public water 

resources is managed within 

carrying capacity limits 

Aquaculture industry 

impacts on water 

quality exceed 

carrying capacity and 

are irreversible or 

long-term3 

Aquaculture industry 

impacts on water quality 

exceed carrying capacity 

but impacts are reversible 

in medium-term 

Aquaculture industry 

impacts on water 

quality exceed 

carrying capacity but 

impacts are reversible 

in the short-term 

Aquaculture industry impacts 

on water quality do not 

exceed carrying capacity, but 

the effects of other water 

users on public water quality 

are not managed unknown 

Aquaculture industry 

impacts on water quality do 

not exceed carrying 

capacity, AND  the effects of 

other water users on public 

water quality are managed.  

carrying capacity limits 

There is evidence to 

show that all water 

users are operating 

within carrying capacity 

limits 
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* For these criteria, the scoring guideposts are additive from 0 to 10. This means that for any score assigned, it must meet the justification text for that specific score as 

well as each of the scoring guideposts below it.   
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Score 4. Disease Risk and Impact Reduction 
Score 4 – Disease Risk and Impact Reduction – assesses whether disease risks are minimized through best 
practices at farm and zone levels during normal operations and for emergency disease response. Disease is 
one of the top challenges facing today’s aquaculture industry and it is a primary constraint to continued 
growth. It has been estimated that disease outbreaks cost the global aquaculture industry approximately 
US$ 6billion per year (World Bank, 2014). There have been textbook examples in the past ten years of how 
acute disease outbreaks can decimate entire industries: the infectious salmon anemia (ISA) outbreak in the 
Chilean salmon farming industry in 2007, and the acute hepatopancreatic necrosis disease (AHPND) 
outbreak in Thailand in 2013 that has also affected much of the shrimp production in South East Asia. 
Chronic disease issues also continue to impact well established industries (e.g., sea lice outbreaks in 
Scottish and Norwegian salmon farming).  

Addressing fish disease issues is a necessary condition to improve stability in production, which, in turn, will 
reduce economic risks, reduce environmental impact of fish loss due to disease, and attract new 
investment to the aquaculture industry. It has been widely recognized that effective disease management 
is a shared responsibility of both industry and government (NACA & FAO, 2000; Kaboyashi & Brumett, 
2014; World Bank, 2014). Farm-level better management practices are important for animal husbandry and 
these are typically well understood. However, further development and adoption of coordinated 
management across an aquaculture industry is needed (Huchzermeyer & Bondad-Reantaso, 2017). 
Recognizing and characterizing the interconnectedness among aquaculture installations and between 
aquaculture and the external environment, as well as regulating industries to operate within scientifically-
established production limits and coordinated management procedures are critical steps to addressing 
disease risk across an industry (World Bank, 2014).  

Score 4 is one of the three scores that has a fourth criterion – Outcome – which is intended to provide a 
quantitative measure of how the industry is operating in relation to the principle being assessed. Because 
the Outcome criterion is quantitative in nature, it can only be effectively assessed if there is sufficient, high-
quality information available about the industry being profiled. As such, the Outcome criterion is only 
assessed if the information criteria score is greater than, or equal to, six (≥6). In the case of Score 4 the 
Outcome being assessed is whether the industry is protected from significant, ongoing, and repeated losses 
due to disease outbreaks during the grow-out phase of production. If best practices for coordinated disease 
management are established, implemented and enforced, then an aquaculture industry should be 
protected from significant, ongoing, and repeated losses due to disease outbreaks during the grow-out 
phase of production. The Outcome criterion of the disease principle serves as a measure of disease impact 
on the industry being profiled.  
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Table 5: Overview of scoring guideposts for Disease Risk and Impact Reduction (Score 4) 
Disease Risk and Impact Reduction 

Criteria Guideposts 
0 2 4 6 8 10 

DIS_IN* 
There is sufficient publicly 
available information to 
provide confidence that 
the industry is mitigating 
shared disease risks.  

No disease 
outbreak or control 
data is available 

Information on disease 
outbreaks only 
available at times of 
significant disease 
problems  

Occasional data sets on 
disease rates and survival 

Data of industry performance 
on key disease criteria are 
published, in aggregate, at the 
province/state level at least 
annually. 

Data of industry performance 
on key disease criteria are 
published, in aggregate, at the 
zonal level at least annually; 
AND 
Data available on actions taken 
to control disease outbreak 

Data of industry 
performance on key 
disease criteria are 
published at the farm-
level at least annually 

DIS_M_Con* 
There is a multi-
stakeholder agreed and 
coordinated approach to 
disease risk mitigation. 

There are no 
disease control 
measures 
 

Biosecurity protocols 
are implemented at 
national boundaries 

Biosecurity protocols are 
implemented at the farm-
level 

Disease control is coordinated 
across the industry for 
emergency disease situations 
(i.e. an emergency disease 
response plan is in place) 

There is a published, multi-
stakeholder agreed, 
coordinated approach to 
disease risk mitigation for 
regular production 

Disease management plan 
is updated regularly; AND  
Lessons are documented 
and taken into updates  

Dis_M_Enf* 
There is evidence that 
disease management 
plans are being enforced 

No evidence of 
enforcement of 
disease 
management plans 
 
 

Enforcement measures 
are determined 

OR 

responsible 
authority(ies) is/ are 
identified 

Enforcement measures 
 are determined: AND 
Responsible authority(ies) 
is/are identified 

Enforcement is active under 
normal operating procedures  

OR  

Enforcement is active 
during emergency response 
 

Enforcement is active under 
normal operating procedures; 
AND 
Enforcement is active during 
emergency response 

Corrective measures 
enforced in response to 
compliance failure 

OR 

There is evidence to show 
that there are no breaches 
of the disease 
management plans 

DIS_O 
Industry is protected from 
significant, ongoing, 
repeated losses during 
grow-out phase of 
production through best 
practice disease 
management on farm and 
at the zone level 

 
 
  
 

See following page for scoring guideposts of Disease Outcome criterion 

* For these criteria, the scoring guideposts are additive from 0 to 10. This means that for any score assigned, it must meet the justification text for that specific score as 
well as each of the scoring guideposts below it.   
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DIS_O 
Industry is protected from 
significant, ongoing, 
repeated losses during 
grow-out phase of 
production through best 
practice disease 
management on farm and 
at the zone level 

Frequency, 
Severity and 
Prevalence are 
high 
 
 
 

[Prevalence is high  
and 
Frequency or Severity 
are high] 
 
OR 
 
[Prevalence is high 
and 
Frequency and 
Severity are 
moderate] 
 

[Frequency is moderate, and Severity is 
low, and Prevalence is high] 

OR 

[Frequency is low, and Severity is 
moderate, and Prevalence is high] 

OR 

[Frequency and Severity are low, and 
Prevalence is high] 

OR 

[Frequency and Severity are high and 
Prevalence is low] 

OR 

[Frequency is high, and Severity is 
moderate, and Prevalence is low] 

OR 

[Frequency is moderate, and Severity is 
high, and Prevalence is low] 

[Frequency is moderate, 
and 
Severity is moderate, and 
Prevalence is low] 

OR 

[Frequency is high, and 
Severity and Prevalence 
are low] 

OR 

[Severity is high, and 
Frequency and Prevalence 
are low] 

[Frequency is moderate, and 
Severity and Prevalence are 
low] 

OR 

[Severity is moderate, and 
Frequency and Prevalence 
are low] 
 

Frequency, 
Severity, and 
Prevalence are 
low 
 

 
The diversity of diseases that may impact an aquaculture industry mean there is no single way to assess disease impact. For this criterion, three indicators of disease 
impact are considered: frequency, severity and prevalence. If an industry being profiled is affected by multiple diseases, then all diseases are considered and the most 
impactful (i.e. worst case scenario) is applied as the overall score of the criterion. For diseases where “outbreaks” are not a typical diagnosis (e.g. sea lice) and ‘outbreak’ 
is defined as an instance when the disease level exceeds the regulatory or industry thresholds.  
 
 Frequency (F) 

The rate of disease occurrence 

Severity (S) 

(The impact of disease outbreaks on production) 

Prevalence (P) 

(How widespread the disease outbreak spread 
across the industry) 

Loss  Mortality Rate 

High (H) Outbreaks occur every 1-2 
production cycles 

Loss >50% of production (by 
volume)  

Mortality rate is more than double the natural/typical 
mortality rate of the industry 

Disease is not contained within fish health 
management zones and impacts whole industry 

Moderate 
(M) 

Outbreak occur every 2-5 
production cycles 

Loss between 10-50% of 
production 

Mortality rate is double the natural/typical mortality 
rate 

N/A 

Low (L) Outbreaks occur every 5 + 
production cycles 

Loss is <10% of production Mortality rate is less than double the natural/typical 
mortality rate 

Disease is contained within a single fish health 
management zone 
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The logic for the Disease Outcome scoring guideposts is as follows: 

• High, Moderate and Low were given numerical weightings. High = 3, Moderate = 2, Low =1. 
• Prevalence was given double weight because the impact that a disease outbreak can have on an industry as a whole is largely dependent on efficacy of 

containment.  
• All possible combinations of High, Moderate and Low for the three disease indicators were considered as per the table below 

    

Frequency H (3) M (2) H (3) L (1) H (3) M (2) M (2) L (1) L (1) H (3) H (3) M (2) M (2) H (3) L (1) L (1) M (2) L (1) 

Severity H (3) H (3) M (2) H (3) L (1) M (2) L (1) M (2) L (1) H (3) M (2) H (3) M (2) L (1) H (3) M (2) L (1) L (1) 

Prevalence H (6) H (6) H (6) H (6) H (6) H (6) H (6) H (6) H (6) L (2) L (2) L (2) L (2) L (2) L (2) L (2) L (2) L (2) 

Total 12 11 11 10 10 10 9 9 8 8 7 7 6 6 6 5 5 4 

Resulting 
Scoring 
Guidepost 

0 2 4 6 8 10 
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Score 5. Marine Feed Ingredient Management 
Score 5 – Marine Feed Ingredient Management – assesses the sustainability of marine feed ingredients. 
Fishmeal and fish oil are limited natural resources. Fishmeal production has been in overall decline since 
1994, despite some inter-annual fluctuations (FAO, 2016). Global production of fishmeal and fish oil from 
whole fish (i.e., forage fisheries) is projected to remain relatively stable into 2030 (World Bank, 2013). 
Despite stagnating supply, demand for fishmeal and fish oil continue to grow primarily as a feed ingredient 
for agricultural and aquaculture production. Aquaculture is by far the largest consumer of fishmeal and oil; 
in 2010, the aquaculture industry accounted for over 70% of both fishmeal and fish oil use (Shepherd & 
Jackson, 2013). As a significant user of fishmeal and fish oil products, the aquaculture industry has an 
inherent interest and responsibility in the long-term sustainable management of the key source of this 
valuable input (FAO, 2011).    

By increasing transparency in their feed supply chains and making commitments to sustainable sourcing, 
aquaculture industries become more resilient as they can better identify and address environmental, 
economic, and social risks in those supply chains. Aquaculture industries should have broad engagement 
from all companies to identify source fisheries and actively support management improvements in those 
fisheries. 

Note:  Score 5 – Marine Feed Ingredient Management – does not attempt to assess the sustainable use of 
fishmeal or oil, but rather it is focused on the sustainable sourcing of fishmeal and oil. We recognize that 
there are important management practices, as well as ongoing research and advances, relating to the 
efficient use and/or replacement of fishmeal and fish oil in aquaculture. Despite notable improvements in 
efficient use of marine feed ingredients, at the time of writing all fed aquaculture is still dependent on 
fishmeal or fish oil inclusion to some degree. As such, responsible sourcing of marine feed ingredients 
remains an important principle to consider in aquaculture management.  

For Score 5, the Management Enforcement criteria is not applied. This is due to the reality that there is no 
identifiable entity that is (or would be) responsible for enforcing sustainability commitments of feed 
suppliers. These types of commitments are voluntary, however public self-reporting and disclosure are 
increasingly common components to these commitments which allows for monitoring of improvements 
over time.  

Score 5 is one of the three scores that has a fourth criterion – Outcome – which is intended to provide a 
quantitative measure of how the industry is operating in relation to the principle being assessed. Because 
the Outcome criteria is quantitative in nature, it can only be effectively assessed if there is sufficient, high-
quality information available about the industry being profiled. As such, the Outcome criteria is only 
assessed if the information criteria score is greater than, or equal to, six (≥6). In the case of Score 5, the 
Outcome that is being assessed is whether fishmeal and oil in aquafeeds is being sourced from well 
managed fisheries. The indicators of assessment applied herein are the FishSource scores for wild capture 
fisheries, certification by the Marine Stewardship Council (MSC), and fishery improvement projects (FIPs) 
with publicly reported progress ratings4.  

 
 

 

                                                             

4 FIP reporting and progress ratings found at https://fisheryprogress.org 
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Table 6: Overview of scoring guideposts for Marine Feed Ingredient Management (Score 5) 

Marine Feed Ingredient Management 
Criteria Guideposts 

0 2 4 6 8 10 
FEED_In* 
There is sufficient 
information available 
to identify source 
fisheries for fishmeal 
and oil 

No information 
about feed 
suppliers or source 
fisheries for 
fishmeal and oil 
 

Major feed 
companies 
supplying local 
producers are 
identifiable, but 
source fishery 
information is 
unknown 

Not all major feed 
companies supplying 
local producers have 
identified source fishery 
information   
 

Major feed companies 
supplying local 
producers publicly 
disclose source fisheries 
annually 
 

All feed companies 
supplying local producers 
publicly disclose source 
fisheries annually 
 

Feed companies publicly 
report on improvement 
processes for all source 
fisheries 

FEED_M_Cont* 
Feed suppliers to the 
aquaculture industry 
being profiled are 
actively sourcing 
fishmeal and oil from 
fisheries that are 
either sustainable or 
improving  

No commitments to 
improve sourcing of 
marine feed 
ingredients have 
been made 

There are some 
pubic 
commitments 
from feed 
suppliers in place 
to source from 
sustainable fish 
meal and oil 
fisheries  

Some public 
commitments from feed 
suppliers to improve 
sourcing of marine feed 
ingredient have been 
made  
 

Feed suppliers are 
working together to 
identify and address 
shared sustainability 
issues in source fisheries 
for fishmeal and oil 

Major feed suppliers are 
actively engaged in 
improvements of source 
fisheries for fishmeal and 
oil and are publicly 
reporting progress 
annually 
 

All feed suppliers have a 
published commitment to 
improve marine feed 
source ingredients, which 
they report against 
annually 

FEED_O 
The fishmeal and oil 
in aquaculture feed is 
sourced from well 
managed fisheries 

[No FS scores 
available 
 
OR No MSC]  
 
AND 
 
No FIP 
 

FS Score 1, FS 
Score 2 and FS 
Score 4 are all  < 6  
 
AND 
 
No FIP 

[Some FS scores are <6 
but 
* FS Score 1 or FS Score 
2 ≥ 6  
AND  
* all FS Score 4 ≥ 6] 

OR 

FIP with progress rating 
D – E 

All FS Scores ≥ 6  
OR 
MSC certified with 
conditions 
OR 
FIP with progress rating 
A – C  

[All FS Scores ≥ 6 AND FS 
Score 4 (biomass) is ≥ 8 
AND 
FIP with progress rating     
A – C] 
  
OR 
MSC certified with 
conditions closed on time 

All FS scores >=8 
 
OR 
 
MSC certified without 
conditions 

 
* For these criteria, the scoring guideposts are additive from 0 to 10. This means that for any score assigned, it must meet the justification text for that specific 
score as well as each of the scoring guideposts below it.    
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RULES AND COMBINATIONS 

For each of the principles, the three (or four) criteria are combined following a set of rules to generate an 
overall score for that principle, which can be one of the following: “< 6,” “≥6,” “≥8,” or “10.” In general, the 
overall score is calculated as a simple average of the criteria scores.  

 
There are two exceptions to the rule above: 

• If one or more criteria scores are <4, then the overall score is <6, irrespective of the other criteria 
scores and the calculated average. 

• If more than one criteria score is =4, then the overall score is <6, irrespective of the other criteria 
scores and the calculated average. 

It should be reiterated here that the fourth criterion, Outcome, is only scored if the information criterion 
score is ≥ 6 and is only applied to Score 3 (Water Quality Management), Score 4 (Disease Risk and Impact 
Reduction), and Score 5 (Marine Feed Ingredient Management). In cases where the Outcome criterion is 
assessed, the above rules and combination are still applied as written.  

Scoring scenarios range from highlighting critical issues in performance (< 6, with criteria scores detailing 
further the problems found and their severity) to moderate performance with room for improvement (6 or 
8) to exceptional performance (10). By providing scores at principle and criteria levels, we intend to 1) allow 
for standardized evaluations across all aquaculture units being scored rendering them comparable to one 
another, and 2) identify pathways for improvement where it is needed. 

Below are a few examples to demonstrate how the combination rules work: 

Criterion 1 
(_In) 

Criterion 2 
(_M_Cont) 

Criterion 3 
(_M_Enf) 

Criterion 4 
(_O) 

Average Exceptions? Overall Score for Principle 

2 4 4 N/A 3.3 No <6 

8 10 8 2 7 Yes – one 
criterion score is 
<6 

<6 

8 8 6 4 6.5 No ≥ 6 

10 8 4 4 6.5 Yes – two criteria 
scores =4 

< 6 

4 10 10 N/A 8 No ≥ 8 
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APPENDICES 

Appendix A – Glossary 

Aquaculture Management Areas: Defined geographical waterbody areas where all the operators in the 
management area agree (coordinate and cooperate) to certain management practices and/or codes of 

conduct in order to mitigate against shared risks and cumulative impacts (Aguilar-Manjarrez et al., 2017). 
Also referred to as Farm Management Area (FMA) 

Aquaculture zone: An aquaculture zone is an area dedicated to aquaculture, recognized by physical or 
spatial planning authorities, that would be considered as a priority for local aquaculture development 
(GESAMP, 2001; Sanchez-Jerez et al., 2016). 

Area Management: Farmers working together to manage a production area; in-line with Farm 
Management Area (FMA)/ Aquaculture Management Area (AMA). 

Better or Best Management Practices (BMP) - Management practices, often focussed on one aspect of 
improved aquaculture management (e.g.  improving the quantity, safety and quality of products, animal 
health and welfare, food safety, environmental and socio-economical sustainability). BMP implementation 
is generally voluntary. The term “better” is preferred rather than “best” because aquaculture practices are 
continuously improving (today’s ‘best’ is tomorrow’s ‘norm’).  BMPs should not be confused with a Code of 
Good Practice (CoGP) (see the definition below) as they usually focus on individual aspects of aquaculture 
management (particularly disease management) as opposed to multiple issues.  

Carrying Capacity - The maximum population/production that can be supported without leading to 
significant negative changes or exceeding maximum acceptable impacts to the environment, resource base 
and users or communities (Ecological carrying capacity). It represents the point of balance between 
production potential and environmental constraints. 

Code of Good Practice (CoGP) – A Code of Good Practice is a set of written rules which explains how people 
working in a particular profession should behave. In aquaculture, a CoGP sets out better management 
practices across multiple points of compliance (typically environmental and/or social). A CoGP may be 
created by a producer organization/association or by a government authority.  The term CoGP is sometimes 
used interchangeably with the terms Code of Conduct (CoC) or Good Aquaculture Practices (GAP).  

Ecosystem Approach to Aquaculture: a strategy for the integration of the activity within the wider 
ecosystem such that it promotes sustainable development, equity, and resilience of interlinked social-
ecological systems. 

Enforcement Measure:  A stated action or course of action(s) that is/are taken to ensure compliance with 
established laws, rules or regulations.  

Environmental Impact Assessment (EIA) – A set of activities designed to identify and predict the impacts of 
a proposed action on the bio-geophysical environment and on human health and wellbeing, and to 
interpret and communicate information about the impacts, including mitigation measures that are likely to 
eliminate the risks. In many countries, organizations planning new projects are required by law to conduct 
EIA. Usually it is carried out by three parties, the developer, the public authorities and the planning 
authorities. The term EIA is sometimes used interchangeably with Environmental Risk Assessment or even 
Environmental Clearance Assessment. Although these vary in their definitions, both of these terms can be 
considered as equivalent to an EIA in this case. 
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Emergency Disease Control (Emergency Response Plans) – Contingency plans, management strategies and 
actions for responding to an animal health emergency - such as a disease outbreaks (for example, 
quarantine, termination of stock, increased monitoring/reporting etc.)  

Farm Management Area (FMA) – See definition for Aquaculture Management Area 

Fisheries Improvement Project (FIP) - An alliance of buyers, suppliers, and producers work together to 
improve a fishery by influencing policies and management while voluntarily changing purchasing and 
fishing practices to reduce problems such as illegal fishing, bycatch, and habitat impacts. 

FS Scores - FishSource Version 3.0 scores - The Sustainable Fisheries Partnerships (SFP) FishSource scores 
(https://www.fishsource.org/) compile and summarize publicly available scientific and technical 
information about the status of fisheries and seafood stocks into an easily interpretable form. FS Scores 
aims to make information about the health of stocks, the quality of their management, and the impact of 
fisheries on the rest of the ecosystem more accessible to seafood buyers and help them take actions to 
improve the sustainability of the seafood they purchase. 

First Tier Admin Unit (FTAU)- The regulatory, administrative and/or geographic level below the national-
level (examples include, but are not exclusive to - counties, provinces, states). 

Key Disease Criteria – Measurements and indices concerned with disease outbreaks and impacts such as 
number of disease outbreaks, type, mortality or survival rates, stock or economic losses etc. 

Licensing: The process of providing a legal document giving official authorization to carry out aquaculture. 
This authorization may take different forms: an aquaculture permit, allowing the activity itself to take place; 
or an authorization or concession, allowing occupation and/or for aquaculture of an area in the public 
domain so long as the applicant of holder of the authorization complies with the environmental and 
aquaculture regulations and other conditions of the authorization (IUCN, 2009). 

Marine Stewardship Council (MSC) certified - Developed in consultation with scientists, the fishing industry 
and conservation groups, the MSC Fisheries standard assesses if a fishery is well-managed and sustainable 
and reflects the most up to date understanding of internationally accepted fisheries science and best 
practice management. Certification to the MSC Fisheries Standard is voluntary. 

Producer Organization/Producer Association (PO) -A legally-determined group of farmers/producers and 
associated industries who promote (and encourage their members to adopt) improved quality standards. 
POs also provide a forum to discuss key issues and formulate key improvement actions and provide a voice 
and promote the inclusion of small-scale producers - who are often overlooked by industry regulations. 

Publicly available – Information or data that is directly available for consultation in the public domain or 
through requests, both of which are without any limitation on citation and/or sharing,  

Province- state level – The First Tier Admin Unit (FTAU) level 

Spatial planning: Refers to the methods used by the public sector to influence the distribution of people 
and activities in spaces of various scales. Spatial planning takes place at local, regional, national and 
international levels and often results in the creation of a spatial plan. Spatial planning also entails a system 
that is not only spatial, but one that also engages processes and secures outcomes that are sustainable, 
integrated and inclusive (FAO, 2013). 

Significant Disease Problems – Outbreaks of disease (including outbreaks of notifiable and emerging 
diseases) causing significant losses to the industry and/or requiring the launch of emergency disease 
protocols (see emergency disease control definition) 

Siting: The process by which various factors indicated are considered to enable one to decide on the right 
site for a specific culture system, or alternatively, to decide on a culture system that suits the available site 
(Kutty, 1987; Ross et al., 2013). 
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Source Fisheries – The wild caught fishery that supplies fishmeal and fish oil for use in aquaculture feeds. 

Third Party - An independent entity employed to fulfil as task or endeavour (in this case 
assessments/audits) 

Water Quality Criteria –The primary indicators used in the assessment of water quality (include Dissolved 
Oxygen, Total Suspended Solids, pH, salinity, nutrients (both Nitrogenous and Phosphorus compounds), 
metals, hydrocarbons, and industrial chemicals. 

Zonal Management – An approach to aquaculture management that recognizes that farms are 
interconnected and aims to ensure industry growth is based on an assessment of disease risk and the 
ecosystem’s carrying capacity (see term above). The approach ensures that appropriate planning, 
husbandry practices, and regulation and enforcement support an environmentally and economically 
sustainable industry. Zonal management encompasses many of the elements of the Ecosystem Approach to 
Aquaculture, but in a simplified form and does not specifically include the social elements at present 

Zone–level – Aquaculture Management Areas (AMA) or Farm Management Areas (FMAs), a subdivision of 
the First Tier Admin Unit (FTAU) where aquaculture and biosecurity activities are planned and coordinated 
between multiple farmers. 

Zone Managers - Industry/regulatory bodies or authorities responsible for the management of the 
aquaculture zone.  

Zoning: Bringing together the criteria for locating aquaculture and other activities in order to define broad 
zones suitable for different activities or mixes of activities (GESAMP, 2001). 

 


