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The challenge
• Fishing has variable and uncertain outcomes by nature. Meanwhile, the 

fishing businesses want to get stable or improve their incomes. 

• On top, climate change affects marine ecosystems and oceans. Then it 
changes ocean productivity, timing, spatial distributions, trophic 
interactions, and badly interacts with management (for example, the landing 
obligation and choke species)

• To face the problem: society (including 
fishers) needs to follow a precautionary 
approach: this translates into saving 
some fish as insurance against short-
term shocks and long-term productivity 
change, and uncertain science or 
compliance. In an EU context, we'd 
rather fish in the lower range of the 
FMSY range of MAPs, if any... 
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Decarbonisation win-wins
• Fishing less to earn more (this is a bio-economic fact along with stock recovery i.e. 
true even without the climate change issue)

• Fishing with larger meshes consumes less fuel

• Respecting sensitive species and habitats, then avoid sawing off the branch that 
we're sitting on (support an ecosystem approach to prevent passing tipping points)

• …but about time to also phase out the fishing techniques that are not the best 
available techniques (i.e. litre per kg fish landed). co-benefit: less effort, less fuel, 
because more and bigger fish, less fuel use intense fisheries

• There are existing technological solutions (i.e. less litre burnt per unit effort)…

• The elephant in the room: Suspicion that a release of carbon from the seabed 
sediments exacerbates climate change. We should urgently limit the effects of fishing 
on blue-carbon habitats

• Co-benefit of energy-efficiency on fishing opportunities and fisheries economy: save 
on operating costs, save for larger more priced fish, save the supporting biodiversity 
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What we did: searching for such a virtuous circle

Characterizing 'Win-Win' 
fishing strategies in which 
fishing effort deployed 
corresponds to MSY targets and 
CFP minimal effects objectives 
(e.g., higher catch is obtained, 
less fuel is spent to attain the 
catch, and the fishery has a 
higher resistance and resilience 
to shock factors to face 
climate-induced stresses)  

Bastardie et al. 2022
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Simulation studies of impact and resilience 

Resource 
Resilience

Ecosystem 
Resilience

Financial 
Resilience

Infrastructure 
Resilience

Alternative 
management 
measures

Bastardie et al. 2022
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Defining plausible, ecosystem-coherent shock scenarios

Three 

interlinked 

Research 

fields 

▪ Future climate projections in (North Sea, Baltic Sea, Black Sea, 
Celtic/Irish Sea, West Med, Aegean Sea, Atlantic Ocean areas) 
based on past oceanographic data and projections, accounting for 
possible alternative pathways (IPCC RCP 4.5W/m2 and RCP 
8.5W/m2)

Extracted from Saraiva et al., 2019 for Baltic SeaExtracted from CERES project for North Atlantic Ocean

▪ Environmental effects on biological features (growth, 

reproductive success, mortality, spatial distribution) 

▪ Socio-economics context including co-management procedures
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Ten 
lessons 
learnt 
along 
with 
case 
studies

Bastardie et al. 2022
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Lesson 1. Healthy and well-assessed stocks are 
highly resilient to short term stress

• Stocks currently well managed are highly resilient
Impact of shocks on Baltic Sea cod is large even if Reproductive Volume positively affected by climate 
change, vs Baltic sprat and herring are resilient even if negatively affected by future climate change

• BUT not resilient to long 
term climate change… 
need for a flexible fisheries 
management, that is:

• follow FMSY Lower

• revise the biological 
reference points 
regularly

European Commission, 2022

• Following scientific advice after a short-term shock also affects resilience
If the advice on North Sea cod is followed the stock recovers, despite the effect of the shocks and the 
negative long-term effect of climate

NEA mackerel is currently very large, but as it is poorly managed (catch >>>> TAC), it is quite 
sensitive to the effect of the shocks
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Lesson 9. A large panel of technologies to reduce 
fuel use in fisheries already exist

OUTCOME: Inventory of technical means of improving energy efficiency, within four 
overarching categories: 1) vessel structure and equipment, 2) strategies for optimizing 
vessel activity, 3) gear developments to reduce drag and increase catch efficiency, 4) 
regulatory and management measures => ca. 40 solutions

European Commission, 2022
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Lesson 9. A large panel of technologies to reduce fuel use 
in fisheries already exist: e.g. gear modifications

Flying doors in otter board 
trawls and midwater trawls

Example2

Modifying otter trawls with new netting 
designs, materials and net modifications, 
modifications for semi-pelagic doors, 
innovative doors and lighter materials, or 
efforts to raise the doors from the seabed 
(energy savings of up to 40% and 
increased catches are possible)

Example1

Gear modifications in beam trawl 
fisheries start to take off and result in 
actual changes following the fuel crisis.
Search for lowering fuel consumption 
(lower drag + lower fishing speed)

Tickler-chain beam trawls were 
replaced with beam trawls having 
sumwing, and in the NL with pulse 
trawls. Sumwing (without pulse) are 
still being used.
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Lesson 10. Management should anticipate and respond 
to changes with adaptive, flexible management

European Commission, 2022

Who benefits? A more 
flexible quota management 
system. Wherever TACs apply, there 

might be more accessibility to 
swapping quotas between countries

Redefining or swapping of stocks 
quotas had been the least-likely-to-
occur measure so far at the EU scale, 
but now, with the landing obligation, 
and other climate related issues, there 
might be a window of opportunity 
given MSs do not want to lose shares 
that will be important as choke species
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The road map in EU for climate-aware fisheries
• Think ahead: We need to lower the price of energy, we need to reach our 

commitment ("farm to fork" in the "fit for 55") ...30% less by 2030 than 
2005, and a carbon-neutral sector by 2050

• One striking outcome is the low uptake by the fishing industry so far. 
We found that there are many energy-efficient solutions (not affecting 
catch rate) but little knowledge transfer and implementation...           
regulation barriers, costs for transition, inertia, path dependency?

• We need to change the mindsets (currently, 
solutions exist but no change as long as profitable 
fisheries), but also give more incentives 
(”nudging”) and training for new practicing and 
reconversion/ retrofitting, etc. and avoid fuel tax 
exoneration which is easy fix to crises (covid-19, 
Ukraine) but not to long-term climate trends...
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The road map: urge for convergent paths

• Caution about the ”rebound” effect (saving fish, saving fuel might 
sometimes lead some vessels to spend more time at sea instead of 
less): reduce effort

• Knowledge is key: need to understand 
the amount of energy being used by now 
– Fuel-monitoring tools onboard 
vessels, monitoring programs, pilot 
studies and subsequent evaluation of 
fuel use.

Fuel

price 

rise

Food 

security

Climate 

trends

• Promote a bottom-up approach by informing 
consumers/retailers with a scoring of 
fisheries depending on criteria for 
sustainability that would also account for the 
relative carbon footprint

Facing the unavoidable plurality of objectives with win-wins
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