
BACKGROUND BRIEF

Trade, People and Ecosystems

Human economies, societies and ecosystems are now globally interconnected. In a world where 
international trade occurs at unprecedented scales, supply chain transparency and traceability 
lie at the heart of seafood governance, from both the private/public sector and consumer 
perspective.

Overview
Globalisation has increased the volume and speed 
at which people, information, and commodities flow 
across space. As a result, marine fisheries, aquaculture 
products and aquafeeds are more and more connected 
to international markets1. Ecosystems and fishing 
communities, historically driven by primarily local 
market forces, are now increasingly affected by 
demand and drivers at multiple (often global) scales2. 
This changing context in which humans make use 

of, and affect, oceans means that new activities and 
interlinkages have become central to our understanding 
and governance of oceans worldwide3.

Linking people and ecosystems
Trade is perhaps the most obvious way in which local 
ecosystems become connected to geographically 
distant societies and economies. Trade can improve 
food security, increase wealth, provide livelihood 
opportunities and buffer against local supply shocks. 

Changes in marine ecosystem dynamics are influenced by socioeconomic activities and human-induced biophysical changes across multiple scales. Adapted from Österblom 
et al. 2016 [3].



On the other hand, if well-functioning institutions 
are not in place to protect worker’s rights and govern 
resources extraction, trade risks degrading the 
environment and undermining livelihoods or food 
security. Trade can also leave countries heavily reliant 
on imports increasingly vulnerable to external supply 
shocks.

The growing recognition that trade is a major 
mechanism for governance in the world food system has 
led to increasing calls for both voluntary and mandatory 
disclosure of information to improve transparency, and 
subsequently sustainability, of product quality and 
production processes4. 

Seafood trade now and in the future
Seafood is among the most highly traded commodities 
in the worlds, representing ca 10% of all traded food 
(by value) and exceeding the value of international 
trade in all other animal derived foods combined. 
Almost 40% of landed seafood volumes are estimated 
to be internationally traded and seafood exports nearly 
doubled in value since 2004, reaching over US$140 
billion in 2014. Approximately half of these exports 
(by value) originate from low and middle income 
countries (and 60% by volume). As such, seafood trade 

is important for economies and food security in many 
developing countries5.

China’s role in the global transformation of seafood 
markets cannot be overstated6. China is the world’s 
leading seafood exporter but also its largest fish 
consumer. Even though Chinese seafood exports have 
increased faster than seafood imports, China could 
become a net seafood importer in the 2020s. 

Missing feedback signals
International trade embodies a key challenge for 
transparency and sustainability – namely that its 
very nature of supplying distant consumers with 
commodities, through a chain of intermediaries, risks 
weakening feedbacks between production (eco)
systems and consumers7. At the production end, 
collateral ecological impacts of fishing are external to 
the operating cost and as such any negative effects 
of fishing on the ability of the ecosystem to produce 
seafood in the future are masked from the consumer. 
Changes in fishing practices (e.g. increased effort, 
technological advances and fishing deeper or further 
from shore) to compensate for declining catches is 
another way that declining ecosystem capacity to 
produce seafood can be masked. 

Signals from marine ecosystems can be weakened by mechanisms that mask, dilute and drown out price signals. The large downward arrow illustrates how demand and 
subsequent exploitation exert pressure on stocks, while the upward arrow symbolizes the direction and potential flow of a price signal to consumers. Panels a–e illustrate 
the generic idea of signals moving from (a) target species biomass, (b) target species local landings, (c) target species regional/global supply, (d) (substitutable) species pool 
supply, (e) retail price reaching consumers. Modified from Crona et al. 2015 [7].



Further up in the supply chain, 
signals from production systems 
to consumers can also be diluted 
as international trade allows 
market actors to substitute 
declining commodities (species) 
with products from different 
stocks, species or ecosystems. This 
means that supply to consumers 
remains unaffected by changes in 
any one ecosystem. Aquaculture 
increasingly contributes to this 
dilution by providing products 
that substitute for capture 
fishery catches. However, the 
capacity for substitution is 
ultimately constrained as global 
production limits will eventually 
be reached.

Finally, price signals indicating 
declining supply can naturally also 
be "drowned out" by a range of 
other market factors influencing 
the price of fish, such as changes 
in consumer spending patterns 
and the price of alternative food 
proteins. Subsidies and regulations also affect supply 
dynamics by altering cost structures, while mislabeling 
of seafood can confound the species–price relationship 
completely.

Therefore, while price signals could indicate changes 
in underlying marine ecosystems they are often either 
masked, diluted or drowned out by the time they reach 
consumers. Without knowledge about ecosystem 
status and performance, consumers are unable to 
make informed choices. Similarly, without signals of 
declining supply, they are unlikely to perceive a problem 
nor the need for responsible purchasing behaviour. 
Addressing this missing feedback is therefore a key step 
in increasing the sustainability of the global seafood 
industry.

Closing the feedback loop
One way to enhance feedback signals within the 
market system is through catch-traceability schemes 
that link end consumers directly with information 
about specific source fisheries. The volume of seafood 
produced under a voluntary sustainability standard 
has increased substantially during the last decades 
and presently 14% of global seafood production is 
eco-certified by any of the larger schemes (e.g. MSC, 
GlobalG.A.P., ChinaG.A.P., ASC, FOS and GAA BAP)8. 
However, certification currently suffers from subjective 
and underspecified scoring systems and lack of data for 
some environmental criteria. In addition, many schemes 
are not well suited for small-scale seafood producers9.

Illustration of how publicity campaigns, market-based approaches and central market actors provide three 
complementary ways of addressing the goal of sustainable seafood. Adapted from Crona et al. 2015 [7].

Another pathway is to exploit existing market structures 
for the benefit of sustainability. Horizontal consolidation 
can increase the capacity to observe aggregate patterns 
of decline in supply and respond accordingly. Vertical 
integration offers opportunities to support and define 
sustainable practices within both the capture sector and 
processing.
 
Finally, targeting public and political actors directly 
with environmental concerns for seafood production can 
complement market-based approaches and promote 
awareness that can stimulate changed purchasing 
behaviour and regulatory responses. However, targeted 
campaigns can be undermined by the fact that markets, 
like species, can be substituted. Thus, nationally targeted 
consumer campaigns may have limited impact in the 
context of globalised trade. Declining demand for seafood 
in one area may be easily substituted by developing 
markets in another, with less stringent sourcing criteria.  

Strategies for promoting ocean stewardship will need 
to recognize both the limitations and opportunities 
of the new order in global sustainable seafood 
production. Actors in structurally powerful positions 
in seafood value chains have the opportunity to rise 
to the stewardship challenge and develop approaches 
that transition sourcing, production and consumer 
behaviour towards sustainable trajectories by reaching 
beyond the market system and drawing on the 
complementary strengths of regulatory and public 
actors.



References
1. Deutsch, L., Troell, M., Limburg, K. and Huitric, M. 2011. Trade of Fisheries Products-implications for marine ecosystems and their services, in T. 

Köllner (ed.), Ecosystem Services and Global Trade of Natural Resources Ecology, Economics and Policies, 304 p, Routledge, London, UK. 304 pp.

2. Crona, B., Van Holt, T., Petersson, M., Daw, T., and Buchary, E., 2015. Using social–ecological syndromes to understand impacts of international 
seafood trade on small-scale fisheries. Global Environmental Change, 35, 162-175. 

3. Österblom, H., Crona, B. I., Folke, C., Nyström, M. and Troell, M., 2016. Marine Ecosystem Science on an Intertwined Planet. Ecosystems 20(1): 54–61.

4. Mol, A.P.J., 2015. Transparency and value chain sustainability. Journal of Cleaner Production 107, 154e161

5. FAO. 2016. The State of World Fisheries and Aquaculture 2016. Contributing to food security and nutrition for all. Rome. 200 pp. 

6. Cao, L., Naylor, R., Henriksson, P., Leadbitter, D., Metian, M., Troell, M. and Zhang, W., 2015. China’s aquaculture and the world’s wild sheries. Science, 
347(6218), pp.133-135. 

7. Crona, B., Daw, T., Swartz, W., Norström, A., Nyström, M., Thyresson. M., Folke, C., Hentati-Sundberg, J., Österblom, H., Deutsch, L. and Troell, M., 
2015. Masked, diluted and drowned out: how global seafood trade weakens signals from marine ecosystems. (Ghoti paper online in Fish and 
Fisheries).

8. Potts, J. 2016. The State of Sustainability Initiatives: Standards and the Blue Economy. Winnipeg: IISD/IIED/FAST.

9. Jonell, M., Phillips, M., Rönnbäck, P. and Troell, M. 2013. Eco-certification of farmed seafood: Will it make a difference? AMBIO, 42: 659-674.

Authors: Beatrice Cronaa,b and Max Troella,c with support from Malin Jonella  and Jean-Baptiste Jouffraya,b

Affiliations:  a Stockholm Resilience Centre,b Global Economic Dynamics and the Biosphere Program, c Beijer Institute of Ecological Economics 

Acknowledgements: The authors acknowledge long-term support from the Global Economic Dynamics and the Biosphere Program, funded 
by the Erling Persson Family Foundation, The Beijer Foundation and Mistra, providing a core grant to the Stockholm Resilience Centre.

Graphics and layout: Jerker Lokrantz/Azote

Printed on 100% recycled, FSC certified paper

A Stockholm Resilience Centre event, in collaboration with the Beijer Institute and 
the Global Economic Dynamics and the Biosphere Program, of the Royal Swedish Academy of Sciences. 

The event is funded by the Walton Family Foundation, the David and Lucile Packard Foundation and 
the Gordon and Betty Moore Foundation.


