
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/281747278

The	role	of	traceability	in	transforming	seafood
governance	in	the	global	South

Article		in		Current	Opinion	in	Environmental	Sustainability	·	February	2016

DOI:	10.1016/j.cosust.2015.06.004

CITATIONS

8

READS

259

4	authors,	including:

Some	of	the	authors	of	this	publication	are	also	working	on	these	related	projects:

Benefiting	from	Sustainable	and	Equitable	Tuna	Management	in	the	Coral	Triangle	and	Western

Pacific	View	project

Legal	Responses	to	Challenges	from	Private	Regulation	View	project

Megan	Bailey

Dalhousie	University

34	PUBLICATIONS			274	CITATIONS			

SEE	PROFILE

Simon	R.	Bush

Wageningen	University	&	Research

106	PUBLICATIONS			1,092	CITATIONS			

SEE	PROFILE

Alex	Miller

Trace	Register

15	PUBLICATIONS			41	CITATIONS			

SEE	PROFILE

All	content	following	this	page	was	uploaded	by	Megan	Bailey	on	14	September	2015.

The	user	has	requested	enhancement	of	the	downloaded	file.	All	in-text	references	underlined	in	blue	are	added	to	the	original	document

and	are	linked	to	publications	on	ResearchGate,	letting	you	access	and	read	them	immediately.

https://www.researchgate.net/publication/281747278_The_role_of_traceability_in_transforming_seafood_governance_in_the_global_South?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/281747278_The_role_of_traceability_in_transforming_seafood_governance_in_the_global_South?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Benefiting-from-Sustainable-and-Equitable-Tuna-Management-in-the-Coral-Triangle-and-Western-Pacific?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Legal-Responses-to-Challenges-from-Private-Regulation?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Megan_Bailey2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Megan_Bailey2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Dalhousie_University?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Megan_Bailey2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon_Bush?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon_Bush?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Wageningen_University_Research?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon_Bush?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex_Miller2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex_Miller2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex_Miller2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Megan_Bailey2?enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


The role of traceability in transforming seafood
governance in the global South
Megan Bailey1, Simon R Bush1, Alex Miller2 and Momo Kochen3

Available online at www.sciencedirect.com

ScienceDirect
Business-to-business traceability has historically played an

important role in coordinating value chain activities and

helping businesses to manage reputational risk. Its use and

value, however, have recently extended beyond industry

value chain actors alone, and traceability information may

now contribute to improving government regulation, and

via consumer-facing traceability (CFT) systems to

sustainable seafood governance. Implementing traceability

can be costly and requires coordination, consequently

most systems utilized till date have been in the global

North. Yet seafood value chains remain incredibly

complex, and the majority of seafood is sourced from the

South. This paper synthesizes the traceability literature

through an informational governance perspective,

analyzing if and how information can transform production

practices while at the same time empowering producing

nations. Traceability has gone beyond simply facilitating

improved recall coordination, but the future value of

traceability lies in how to design and organize systems in

such a way that information flows can be harnessed to

improve global seafood governance.
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Introduction
A highly complex and global seafood industry means

informational demands on various value chain actors

can be high. Concerns over food provenance, quality

and safety, fraud, sustainability and illegal, unregulated

and unreported (IUU) fishing [1,2,3,4,5,6��] have led to an
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increase in the number of traceability systems aimed at

providing information about the identity and source of

seafood products [7–9]. Current traceability can be po-

sitioned along a spectrum, ranging from simple business-

to-business (BTB) systems, with the global guidelines

on food safety specifying that the product needs only to

be traced one step forward and one step back, to full-

chain consumer facing traceability (CFT) systems,

transparently communicating provenance, production

methods and/or other ‘credence’ qualities such as sus-

tainability [9–13].

Seafood traceability initially emerged to satisfy the

need of business to recall products, but is now driven

by government regulation on seafood imports and

commitments by the retail sector, the latter of which

are highly sensitive to reputational risk [14–16]. As the

role of traceability has expanded beyond food safety to

cover sustainability, concerns have been voiced over

the perceived burden of disclosing both public and

private information. In the seafood sector, where

60% of internationally traded seafood products origi-

nates from developing countries, further concerns have

been voiced over the inequity of demands for disclo-

sure by the global North on those in the global South

[18��,19]. Co-mingling of raw material and re-export

also increases uncertainty in upstream value chain

practices. As information surrounding the complexity

of seafood value chains grows exponentially, the ability

to access, manage, and share such information is critical

to mitigating ecological, economic, political, or health-

related risks for regulators, suppliers, buyers and con-

sumers [20–22].

Through the lens of informational governance [23,24],

this paper reviews the role of traceability systems in the

seafood sector, tracking their evolution from food and

safety standards, to their ability to confer sustainability

characteristics about a given product. Does the emer-

gence of new traceability systems only offer improved

economic efficiency to industry, or do they also provide a

mechanism for governing complex issues such as sustain-

ability through disclosure? We speculate on the extent to

which these platforms can be tools for sustainable seafood

governance by improving production practices and
empowering producing nations. In doing so, we address

the wider question of whether traceability, as a new form

of informational governance, can offer a socio-technical

governance approach to adequately deal with the chal-

lenges faced by the global seafood sector.
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26 Sustainability governance and transformation
Informational governance and sustainable
value chains
How decisions are made for the design of traceability

systems, how they are implemented, and what conse-

quences they have for environmental decision making,

fall under what Mol [23] and others have labelled infor-

mational governance. A central focus of informational

governance is how conventional modes of state-centred

environmental decision making are being transformed by

informational processes, technologies, and institutions,

leading to multi-actor, and often transnational forms of

environmental governance [24]. In this way, decisions

over who demands what information from whom becomes

an act of governing, opening up questions of how infor-

mational requirements are imposed on different actors.

These disclosure requirements are set by the state and

also through the neo-liberal logic of linking regulatory

control through market mechanisms, where greater trans-

parency is set as a condition for market access [25]. The

presumed notion, however, that transparency is better for

the environment, better for democracy and leads to

empowerment is no longer uniformly accepted

[18��,26]. Rather, there can be multiple rationales for

transparency that may oppose one another, and that

may strengthen or weaken the role of states and of

individuals [27].

The structured transfer of information in value chains is

most often framed as traceability [28]. Traceability is not

the information itself, but rather the system or tool that

makes the flow of this information possible and allows for

records of production and product movement to be ac-

cessible at a future date and at distant places [29�].
Whereas once traceability focused on product attributes

alone, the demand for information about the production

process, especially by consumers and buyers, has placed

further new demands on these systems and indeed on

users of these systems [30]. As posed by Donnelly and

Olsen [29�], how these systems are structured, who can

access them, for what purposes and in what time frames

become important questions.

The development of traceability as a form of informa-

tional governance has been looked at in two distinct ways.

In the first approach, the scope and goals of traceability are

key (Figure 1). Coff et al. [28] provide a description of the

different stages of development in which traceability

schemes in the food sector can be characterized by five

functions, organized into three main categories: business

management, (government) regulation, and communica-

tion [28]. Management-derived traceability refers to non-

competitive goals such as supply chain efficiency and

usually to BTB systems. Regulatory-derived traceability

exists for product verification and to prevent fraud; it is

also considered pre-competitive [28]. Traceability sys-

tems under the communication function are considered

competitive and market differentiation commonly exists.
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Here, information can be related to the demands of civil

society actors such as NGOs. This category also charac-

terizes systems that provide production information spe-

cifically to consumers, thereby potentially influencing

their purchasing decisions. These CFT systems assume

that consumer demand drives the technological and or-

ganizational innovations necessary to extend information

beyond producers, retailers and food authorities.

The second way of understanding the governance poten-

tial of traceability is through Mol’s typology of informa-
tional flows (or transparencies) in value chains (Figure 1)

[18��]. First, management transparency is related to the

provision of information between supply chain actors to

increase logistical efficiencies and does not involve wider

societal actors. Second, regulatory transparency involves

demand for information by public authorities about com-

pliance to regulatory goals. It involves private actors self-

reporting to public regulatory bodies, hence information

flows from supply chains to outside actors. The third and

fourth transparency types, consumer and public, are both

related to communication. Consumer transparency refers

to demands for production and product information relat-

ed to claims of sustainability (i.e., certified seafood),

origin (i.e., local), and health (i.e., wild). In these cases,

information flows from value chain actors to consumers.

Finally, in public transparency, more general demands are

placed by civil societal actors, including NGOs, as part of

broader claims for the right-to-know about the nature of

production practices.

Together Coff et al.’s [28] three categories and Mol’s

[18��] four information flow typologies offer a framework

for understanding if and how emerging forms of trace-

ability can create an information-based seafood gover-

nance approach (Figure 1). These categories and flows as

they presently exist in the seafood industry are reviewed

in the next section. We then turn to a discussion on the

potential and challenges for traceability to govern sus-

tainability under conditions of global production and

consumption.

Traceability review: from BTB to CFT
Business management: BTB

Handling and shelf life (time/temperature) are extremely

important for both seafood safety and product quality, and

strong connectedness between value chain actors is a

necessity [22,31]. BTB traceability can proactively pro-

vide a means for food safety and quality assurances by

reducing the size and scope of recall and allowing deter-

mination of liability [14,17,30]. Additionally, minimum

BTB traceability requirements are in place from the EU

and the USA as importing countries to ensure safe sea-

food. Here, seafood traceability is for business manage-

ment purposes [28], where information flows between

value chain actors [18��] in an effort to benefit from a

favourable reputation, longer shelf life for their products,
www.sciencedirect.com

https://www.researchgate.net/publication/267193085_Traceability_in_agriculture_and_food_supply_chain_A_review_of_basic_concepts_technological_implications_and_future_prospects?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/267193085_Traceability_in_agriculture_and_food_supply_chain_A_review_of_basic_concepts_technological_implications_and_future_prospects?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/264938218_Comparison_of_Global_Food_Traceability_Regulations_and_Requirements?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/222694728_Traceability_of_Food_Products_General_Framework_and_Experimental_Evidence?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/48184984_Special_Issue_Transparency_in_global_environmental_governance_a_coming_of_age?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/43043853_Valuing_the_Benefits_and_Costs_of_Improved_Food_Safety_and_Nutrition?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/37791641_Ethical_Traceability_and_Communicating_Food?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/23542514_Environmental_governance_in_the_Information_Age_The_emergence_of_informational_governance?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==
https://www.researchgate.net/publication/6745756_Changes_in_seafood_consumer_preference_patterns_and_associated_changes_in_risk_exposure?el=1_x_8&enrichId=rgreq-8f2b899a3430777c3ab8254e452a73f3-XXX&enrichSource=Y292ZXJQYWdlOzI4MTc0NzI3ODtBUzoyNzM2NDQ1MTMzOTQ2OTlAMTQ0MjI1MzM0NDgxMQ==


Informational governance through traceability Bailey et al. 27

Figure 1

Management 

Regulation 

Communication 

IUU 

Credence 

Category  Information flow  
Seafood
examples  

Quality
and food
safety   

Producer Trader Retailer Consumer Civil society 

Current Opinion in Environmental Sustainability

Traceability category (adapted from Coff et al. [28]), information flows, shown by arrows (adapted from Mol [18��]) and examples from the seafood

sector. All figures from http://thenounproject.com.
and higher prices for higher quality products [14,22,32].

As summarized by Regattieri et al. [17], ‘An efficient and

effective system transmitting accurate, timely, complete,

and consistent information about products through the

supply chain can significantly reduce operating costs and

increase productivity’ (page 348). Additionally, traceabil-

ity serves as an important component of Enterprise Re-

source Planning (ERP) systems, and in fact business

information systems in general.

BBT is now using the power of electronic data systems to

improve operational efficiencies throughout the supply

chain and to organize information flows in an effort to

drive business; for example, through the use of radio

frequency identification, alpha-numerical codes and bar

code labels [17,33]. Additionally, the use of data analytics

in developing rules and algorithms to improve data quali-

ty is becoming more common. Advances in information

technologies are seen as a key transformative step in

revolutionizing traceability [17,34]. Adoption of these

types of technologies has largely been voluntary, often

initiated by business pioneers, and often through initia-

tives that are all but disconnected in the global seafood

production network [17,35]. And while BTB for food
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safety and quality offers incentives for businesses, these

incentives do not necessarily relate to environmental or

social sustainability.

Government regulation

The global nature of seafood value chains, the necessity

of international trade, and the varying capacities of dif-

ferent nations to enact and enforce systems of information

collection and provision all make tracing seafood products

difficult. Nations that provide ‘flags of convenience’, have

lax import and/or export regulations, and fish in foreign

waters using methods that would be illegal in their own

country all benefit when value chain information is opa-

que [1,2,5,36]. These forms of so called IUU fishing are a

major factor contributing to overfishing [5,36], and comin-

gling of raw material and re-exporting under a new

country of origin exacerbates the problem.

In the absence of regulatory traceability, the source and

type of the seafood product can remain unknown, leading

to opportunities for mislabelling and fraud [6��,9,28]. A

study of UK retailers found that just over 5% of sampled

whitefish products were mislabelled [6��], and several

NGOs, for example Oceana, have performed their own
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analyses to highlight the prevalence of seafood mislabel-

ling in American retailers and restaurants [3]. The US

Government Accountability Office has also identified

seafood fraud as a problem in need of an intervention

with both health and economic consequences [37]. While

mislabelling can be unintentional, arising from confusion

around species names for example, fraud and mislabelling

can also be intentional, with inferior species substituted

or commingled with higher-value species, leading to

economic advantages for the fraudulent party [1,38].

Regulatory traceability then becomes a means of validat-

ing product origin and species for exporting and importing

countries, countering all three forms of IUU fishing —

illegal, unregulated and unreported — with information

flowing from value chain actors to governments (regula-

tors).

Full supply chain traceability is a powerful tool to support

fisheries monitoring enforcement, but if often relies on

catch certificates and other accompanying documents,

which can be subject to falsification [9]. In this way,

moving towards electronic monitoring and documenta-

tion with the use of actionable data analytics can be

beneficial, as can forensic testing through molecular

and genetic techniques [9]. These types of measures,

however, can be costly and require certain skill levels to

be implemented properly. Additionally, institutional in-

ertia in many centralized states can lead to rigid govern-

ments that are unable to respond rapidly to legal

requirements placed on them by developed country

legislators, which in turn limits their use across global

value chains that originate in the global South [4].

Communication and CFT

The third traceability category involves the flow of infor-

mation to consumers or civil society [18��,28]. Determin-

ing seafood product characteristics like quality, origin and

sustainability, can be almost impossible for buyers with-

out some help [39]. These characteristics refer to cre-

dence attributes [39] with eco-labels and to a lesser-

extent traceability emerging largely in response to

NGO-driven information demands related to these intan-

gible product characteristics and qualities. Furthermore,

the rise of ‘third party’ verification of certification systems

has become a fundamental step in building consumer and

civil society trust in certification [40,41]. Traceability,

often referred to as ‘chain of custody’ in these certification

systems, has become essential for reinforcing the validity

of these private standards, and allows retailers to prove

they procure seafood from credible sources [42].

As the scope of sustainability claims around seafood has

increased, so too has the number of standards. With

estimates of the number of seafood related schemes

ranging between 50 and 200+ [44,46,47], the debate

has moved to whether consumers (and producers) are

being overwhelmed with information. Chain of custody
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then becomes essential to differentiate and validate

claims and some key trends are emerging. In capture

fisheries, the FAO Based Responsible Fisheries Manage-

ment Certification has emerged as an industry bench-

mark, providing a basis for Icelandic and Alaskan fisheries

certification models, and for the Marine Stewardship

Council (MSC) production and chain of custody standard

[38,48]. Schemes covering other issues, such as the re-

cently certified Fair Trade tuna handline fishery in

Indonesia, demonstrate demand for social credence qual-

ities that fundamentally require traceability to ensure fair

prices are being paid.

In recent years, CFT systems have also emerged in the

seafood industry independently of certification schemes.

The term CFT is presently all-encompassing, and while

most are web based systems providing information

through a coded product, the degree of ‘faceability’ varies

greatly.4 Many systems developed by vertically integrat-

ed companies, such as those by John West and Woods

Fisheries, display only unchanging (static) information,

and are based on proprietary databases. These systems do

not communicate any real-time chain of custody informa-

tion. Systems outsourced to traceability providers are

simultaneously being developed and used by retailers

and processors to organize seafood traceability [50].

These are again often static and proprietary, going against

the notion of democratization of information. A third

group, typified by systems such as ThisFish and Gulf

Seafood Trace, provide dynamic non-proprietary infor-

mation and allow for direct two-way communication

between fishers and consumers (Figure 2). Despite falling

under the same heading of ‘consumer facing’, the detail of

and access to information differs, and as such, so does the

degree of transparency they offer to consumers. Whether

this has any relevance for seafood governance, however,

has yet to be determined.

Civil society actors appear to have achieved their goal of

creating more transparency through labelling and trace-

ability, but the question remains whether consumers are

actively responding to these systems. Instead of greater

consumer engagement, some research points to the grow-

ing role of retailers in consolidating their control as choice

editors for consumers, both for products and information

[51]. In this way, retailers decide what constitutes sus-

tainability and choose what products and information will

or will not be available to consumers: in fact a move away

from democracy of information. Consolidation by retailers

appears to be ongoing, through greater concentration and

control over product traceability and the benchmarking of

standards through the nascent Global Sustainable Sea-

food Initiative (GSSI).5 So while retailers, as lead firms in
www.sciencedirect.com
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Figure 2

Current Opinion in Environmental Sustainability

ThisFish (left) offers real-time consumer facing traceability information. Consumers are able to trace their fish product back to its source by

inputting a code placed on product packaging (top left), and where necessary, whole species may be tagged individually, for example for the live

lobster trade (bottom left). In other less transparent forms of labelling, seafood may be indicated as sustainably certified (right), but traceability

information is not provided with the product.
global value chains, are facilitating greater transparency

around seafood, they appear intent on doing so on their

own terms and to meet their own ends. Retailers seem

increasingly interested in primarily managing reputation-

al risk by being able to provide traceability information if

asked, but controlling that information through a need-to-

know basis.

What does traceability offer for seafood
governance?
As we have demonstrated, seafood traceability systems

are a form of informational governance, where value chain

information flows between industry, regulatory and/or

consuming actors [18��] depending on various underlying

drivers [28]. These drivers include supply chain manage-

ment, regulatory requirements to deter IUU fishing

through import laws like those stipulated by the EU

and the Food and Drug Administration in the US, and

a growing demand to communicate credence attributes

to consumers and civil society actors. The benefits of
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traceability are more likely to accrue to businesses closer

to consumers [13], so while traceability makes good

business sense for downstream actors, does the same hold

for upstream actors, especially those in the global South?

And what do traceability systems offer in terms of their

potential to govern sustainability?

Traceability, as envisioned by Coff et al. [28] and Mol

[18��] does appear to provide a mechanism through which

information can be channelled between producers, con-

sumers, and regulators. As consumers and retailers exer-

cise their ‘right to know’ [52], informational demands on

producers will continue to increase. In this way, trace-

ability will continue to move to the centre of the sustain-

able seafood movement as it shapes and reshapes who

places what demands on who, with the expectation of

improving environmental and social performance [25].

The collection and communication of information

through seafood traceability therefore has the potential

to empower upstream seafood producers in the global

South, and in doing so offer the same efficiencies and
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market access enjoyed by downstream businesses in the

global North. However, the demand for these traceability

systems, as well as control over their design, remains

firmly under the supervision of those downstream actors

in the global North [31�]. As noted in other sectors

[4,53��,54,55], benefits of traceability as a form of sus-

tainability-oriented informational governance may exist,

but its current design may perpetuate the perception that

it is in actuality an elite form of arms-length monitoring,

control and surveillance, where subtle continued control

over developing countries, rather than empowerment, is

the outcome. Its legitimacy may be particularly contro-

versial when led by private actors [40], such as when

traceability is used to communicate intangible credence

qualities of seafood such as sustainability. But it is exactly

its use in communicating sustainability information that

makes traceability a potentially innovative governance

tool.

Putting systems in place can be initially costly, but there

are also benefits to be realized from supply chain effi-

ciencies, market access in an increasingly regulated global

environment, and through increased market share due to

product differentiation based on credence claims

[7,14,17,39,56,57]. For those in the global South, engag-

ing with traceability, and in doing so communicating

credence qualities associated with fish production,

requires careful negotiation. Reflecting on Coff et al.
[28] and Mol [18��] this degree of negotiation is likely

to be closely related to the type of informational flow a

traceability system is facilitating (Table 1).

Across the three drivers of traceability, managerial infor-

mation flows between value chain actors likely requires

the least negotiation and contains promise of improving

economic benefits for all value chain actors. Here, the

business case can be made that in the interest of improv-

ing economic efficiency and ensuring safe product, BTB

traceability makes sense. The impact on sustainability

governance, however, is probably low as such systems in

and of themselves are not driven by any need or desire to

communicate sustainability information (Table 1). Infor-

mation used to comply with regulatory demands likely

requires some negotiation because regulatory information

flows, for example for entering a market like the EU or

US, are likely to result in a net cost — but one that may

currently be unavoidable given the importance of these
Table 1

Potential impact of traceability on sustainability governance and lev

drivers [28] and information flows [18��]

Category and stage Information flow 

Management Between value chain actors 

Regulation From value chain actors to regulators 

Communication From value chain actors to consumers 

Current Opinion in Environmental Sustainability 2016, 18:25–32 
markets to global seafood trade. The returns on sustain-

ability governance, however, could be quite high, if trace-

ability serves as a real deterrent to IUU fishing, and

improves accurate species identification. That being said,

as other economies such as China and the Middle East

demand more fish and seafood products, producers in the

South will have to decide whether investing in traceability

of their own accord is warranted. Thus, in the absence of

global traceability requirements, the growing South–
South trade offers its own set of issues for the governance

power of value chain information and traceability [58].

CFT platforms developed largely in a developed country

context, remain complicated by high short term costs and

the lack of attention till date in linking to local norms and

cultures of producing nations [4]. These points, along

with the issues raised here regarding North–South asym-

metries, may hinder the implementation of CFT systems,

and thus the power of this third traceability category to

govern sustainability. Engaging in these systems and

facilitating information flows to society may, however,

have the potential to ferment change in consumer mar-

kets and consolidate the market position of engaged

producers. If negotiation goes as far as allowing input

to the design of these systems, then the wider issue of

exclusion and disempowerment may be partly overcome.

Where does traceability go from here?
While traceability has yet to be adequately tackled in the

informational governance literature, its impact on sustain-

ability governance is worth investigating further. Addi-

tionally, whether these different traceability types should

be thought of in isolation, as conceptualized by Coff et al.
[28] and Mol [18] can be questioned. The business case

makes sense for the managerial drivers of traceability, but

the sustainability impacts are more likely to be seen

through the governing power of regulatory and commu-

nication demands. So rather than seeing these systems as

positioned at different stages of a linear development

pathway (as alluded to by Coff et al. [28]), a more

integrated approach to traceability, and better under-

standing of traceability drivers and benefits, could help

to improve the prospects for sustainability governance.

Furthermore, initiating some traceability standards, rath-

er than paralleled ad-hoc approaches [31], could system-

atize information disclosure and support more effective

sustainability governance.
el of required negotiation for different categories of traceability

Level of negotiation Impact on sustainability

governance

Low Low

Medium High

High Unknown
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It is hard to speculate what the shelf life is for CFT.

Consumers may still develop their agency as a governing

actor where they can indicate quality and their experience

with the product and be able to provide feedback to

upstream actors. However, if consolidation of labels

occurs, a possibility under the auspices of GSSI, then

the consumer might be left with fewer information

options to choose from. It may then be that CFT has

reached its peak, and the industry will continue to devel-

op in the direction of enhanced BTB traceability where

business efficiency is the driver, but perhaps sustainabili-

ty is a by-product.

In global industries such as seafood, where North–South

dynamics are so strongly engrained, a shift towards trace-

ability as a real sustainable governance tool will only occur

if such systems are widely accepted as a form of informa-

tional governance, complete with all the critical reflection

that entails. In doing so, the wider discussion of who

should design and fund the systems that facilitate infor-

mation flows within and beyond global value chains will

need to be addressed. If this can be achieved, traceability

may be able to more equitably and effectively govern

sustainability.
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