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Froese et al. use examples of the status of fisheries in the western Baltic Sea to claim there is a
strong bias toward overfishing in the science advisory process and in the management process for
setting total allowable catch (TAC) levels for European fisheries. They propose an EBFM-compatible
MSY and harvest control rule (HCR) as a solution, combined with the creation of a new politically
independent institution mandated to provide single-stock advice aligned with EBFM principles.

The authors fail to acknowledge the independence of the science advisory process already in place in
the current management system. ICES is an independent science provider, committed to providing
robust scientific advice to inform sustainable fisheries management decisions. ICES advice is
developed in an open, inclusive and transparent framework following 10 principles. Safeguards are in
place to ensure the advice is free of political influence [1]. Principle 4 mandates the use of best
available science and data. Principle 7 involves an independent peer-review. Principle 8 ensures the
advice is comprehensive, unambiguous, and consistent with the synthesized knowledge and follows
existing advice frameworks. The advice development and approval processes, with the chairs and
members of benchmark and advice drafting groups from outside the ecoregion of concern and
approval by consensus of the whole ICES Advisory Committee (Principle 9), consisting of
representatives of 19 countries, specifically avoids the biases inferred in this paper.

The Baltic Sea is affected by many human pressures other than fishing, especially eutrophication,
pollution and climate change. As highlighted in existing ICES advice on this ecosystem [2], the
cumulative impacts of these pressures cascade through the ecosystem, often in unforeseen and
unpredictable ways, impacting on stocks and fisheries. Climate change is causing changes in water
temperature, salinity, and stratification in the abiotic environment. Eutrophication, hypoxia, shifting
plankton species composition, increasing cyanobacteria blooms and altered zooplankton
composition are all affecting the overall productivity of the system. The abundance and distribution
key of predators, prey, competitors and parasites of commercial fish species has also changed
significantly over the last three decades.

The Maximum Sustainable Yield (MSY) proposed by the authors is derived from a “preliminary” stock
assessment using a Bayesian implementation of the Schaefer production model. Some of the same
authors previously cautioned that this model will not work if there is changing carrying capacity
because of warming waters or due to predation [3]. There is strong evidence that carrying capacity is
changing in the Baltic Sea [2]. Thus, it is currently highly unlikely that the EBFM—compatible MSY of
97,548 tonnes shown in Figure 1 could be achieved. ICES assessments include the declines in
recruitment, growth, increases in natural mortality and changes in maturity. For example, for Eastern
Baltic cod there has been a rapid decline in growth and a sudden increase in natural mortality heavily
impacting on the carrying capacity for the stock. This has nullified the historical surplus production
which the fishery previously relied on [4].

Ecosystem changes have undoubtedly impacted the quality and accuracy of the age-based stock
assessments and forecasts used by ICES, because fishing mortality is just one driver of stock
development and status. Froese et al. state that the situation in the western Baltic Sea provides a



basis for better understanding EU fisheries (mis)management. But this a false premise given that
impacts of other human pressures and environmental change are far greater in the Baltic Sea than
other EU waters of the northeast Atlantic.

The paper refers to the overestimation of SSB for Western Baltic Cod. Retrospective patterns, where
the tendency of a stock assessment model to consistently over (but also under) estimate recent stock
size, can be informative diagnostics to identify and confront model misspecification [5]. Changing
ecosystem productivity can also cause retrospective patterns. Since 2020, ICES has adopted a
framework to deal with retrospective patterns in assessments [6]. This framework contains a flow
chart which specifies, depending on the magnitude of the retrospective pattern, how the advice
should be developed to account of the existence of a retrospective pattern in an assessment.

This framework led, for example, to applying a correction to the stock assessment of North Sea sole
(sole.27.4) to account for systematic stock overestimation, before calculating the catch advice for
2024 [7]. Such approaches are applicable if the scale of retrospective changes can be predicted,
which is not always the case. In the case of WBC the retrospective pattern emerged suddenly and
changed a lot over time linked to the fate of the 2016 year-class. An analysis of forecasts for 63 ICES
stocks carried out in 2025 shows that estimation of SSB in the forecast was on average only slightly
biased, with a 3% average difference in SSB at the beginning of the advice year compared to the
subsequent stock assessment estimate of SSB. This finding shows that there isn’t a systematic bias,
but there are issues with some stocks such as WBC, which are difficult to address.

Ultimately the best way to solve retrospective patterns is through the benchmark process [8]. To
make assessments and advice more robust, increasingly ICES has started to integrate structural
uncertainty, another potential cause of retrospective patterns. For example, the assessments for
Central Baltic herring and Northern shrimp now use ensemble models with different plausible
natural mortality assumptions as a basis for the advice [9,10].

Cadrin [11] also recommends that if retrospective patterns cannot be reduced with respecified
models, they should be communicated as measure of uncertainty for consideration in the context of
precautionary management. ICES also routinely communicates the most up-to-date understanding of
uncertainties in the advice provided. For example, in 2022 the ICES advice stated for WBC that “The
sources for the additional mortality are presently unclear but could involve e.g. increased natural
mortality (due to increased predation, hypoxia, decreased condition, increased water temperatures)
and unreported catches. However, the effects associated with these drivers are presently not possible
to identify and quantify and are therefore difficult to account for in the forecast” [12]. Managers can
and do use such information to set the TACs below the headline advice, for example, in 2019 the TAC
for Western Baltic cod was set at the Fusy ower level, based on an ICES suggestion in the advice sheet
[13].

A further criticism raised in the paper was that ICES does not report MSY or Buysy in the advice sheets,
so that stakeholders are unable to compare actual with maximum sustainable catches or actual
biomass with the biomass consistent with MSY (Bwsy). It is true that for most of the age-based stock
assessments these values are not shown. This is primarily because these values are not used in the
ICES advice rule, which is specifically designed and simulation tested to achieve MSY in the long term
[14]. ICES has already agreed to systematically report MSY or Busy in the future within the
assessment benchmark process (in many cases the values are already available). It is important to
note that Busy and Fusy are already routinely reported for ICES assessments that use surplus
production models (like those used by Froese et al.).



The ICES advice framework is specifically designed to integrate the precautionary approach with the
objective of achieving maximum sustainable yield (MSY) and is in line with existing laws and
regulations [15]. Furthermore, the Baltic advice is framed in the context of EU multiannual plan for
stocks in the Baltic Sea [16] and includes Fusy ranges for target stocks as specified in the plan.

The authors propose an EBFM-compatible HCR which implies fishing below Fusy (0.75 MSY) with a
biomass trigger at Bmsy. ICES is proactively and incrementally broadening the scope of its advice to
facilitate ecosystem-based management decision-making. Examples of this include the provision of
advice on conservation aspects for fish stocks since 2023, and continued developments and
operationalisation of ICES fisheries and ecosystem overviews. ICES has been exploring alternative
types of HCRs at the Workshop on ICES reference points (WKREF2) [16] although Froese et al. have
not cited this work. ICES also is often requested to evaluate the compatibility of long-term
management strategies with PA and MSY objectives. More recently Workshop on the calculation and
evaluation of new reference points for category 1-2 stocks (WKNEWREF) [17] also highlighted the
benefits of exploitation levels below Fusy.

ICES is in constant dialogue with advice requesters to improve future ICES advice framework and
ensure that it remains compatible with their legal frameworks and commitments in the context of
the CFP, MSFD and the basic principles of EBFM. ICES has articulated to advice requesters that
alternatively formulated harvest control rules could be more robust to an uncertain future. For
example, ICES has very recently shown that fishing at levels that are around 75% of Fusy or even
lower [9, 10, 18] will result in a minimal loss of long-term yields and produce a much larger SSB,
which is de facto compatible with EBFM and in line with current legislation given the large, often
unaccounted uncertainty in any assessment model.

Requesters and stakeholders expect that any changes to the current ICES advice rule would be
justified with data and evidence showing the short-term impacts, long-term benefits and various
trade-offs. The social and economic consequences of the EBFM-compatible HCR should be explored
in the context of competing objectives, changing environments and socioeconomic landscapes. ICES
is committed to continuously evolving and improving the advisory framework, learning from past
performance, and is open to alternative approaches and perspectives.

In conclusion, the evidence from ICES fisheries overviews covering EU waters and from the STECF CFP
performance review clearly shows that on average fishing mortality has been declining over the past
25 plus years and on average biomass has been increasing in most sea basins or ecoregions [19, 20,
21, 22]. This strongly suggests that current science-based management based on ICES advice is
systematically improving the status of fisheries resources in EU waters.

References

1. ICES. 2023a. Guide to ICES advisory framework and principles. In Report of the ICES Advisory
Committee, 2023. ICES Advice 2023, section 1.1.
https://doi.org/10.17895/ices.advice.22116890

2. ICES. 2024. Baltic Sea ecoregion — Ecosystem overview. In Report of the ICES Advisory
Committee, 2024. ICES Advice 2024, Section 7.1,
https://doi.org/10.17895/ices.advice.27256635

3. Froese R. et al. 2023. New developments in the analysis of catch time series as the basis for
fish stock assessments: The CMSY++ method. Acta Ichthyologica et Piscatoria 53: 173-

189. https://doi.org/10.3897/aiep.53.105910



https://doi.org/10.17895/ices.advice.22116890
https://doi.org/10.17895/ices.advice.27256635
https://doi.org/10.3897/aiep.53.105910

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ICES. 2025. Cod (Gadus morhua) in subdivisions 24—32, eastern Baltic stock (eastern Baltic
Sea). In Report of the ICES Advisory Committee, 2025. ICES Advice 2025, cod.27.24-32.
https://doi.org/10.17895/ices.advice.27202563

Kerr L, Barajas M, Wiedenmann J. 2022. Coherence and potential drivers of stock
assessment uncertainty in Northeast US groundfish stocks . ICES J Mar Sci 2022; 79:2217-
30. https://doi.org/10.1093/icesjms/fsac140

ICES. 2020. Workshop on Catch Forecast from Biased Assessments (WKFORBIAS; outputs
from 2019 meeting). ICES Scientific Reports. 2:28. 38 pp.
https://doi.org/10.17895/ices.pub.5997

ICES. 2023. Sole (Solea solea) in Subarea 4 (North Sea). Replacing advice provided in June
2023 In Report of the ICES Advisory Committee, 2023. ICES Advice 2023, sol.27.4.
https://doi.org/10.17895/ices.advice.24258793

ICES. 2023. ICES Guidelines for Benchmarks. Version 1. ICES Guidelines and Policies - Advice
Technical Guidelines. 26 pp. https://doi.org/10.17895/ices.pub.22316743

ICES. 2022. Benchmark workshop on Pandalus stocks (WKPRAWN). ICES Scientific Reports.
4:20. 249 pp. http://doi.org/10.17895/ices.pub.19714204.

ICES. 2023b. Benchmark Workshop on Baltic Pelagic stocks (WKBBALTPEL). ICES Scientific
Reports. 5:47. https://doi.org/10.17895/ices.pub.23216492.

Cadrin, S.X. 2025. Misinterpreting retrospective patterns in fishery stock assessment. ICES
Journal of Marine Science , 2025, Vol. 82, Issue 2, https://doi.org/10.1093/icesims/fsaf014
ICES. 2018. Cod (Gadus morhua) in subdivisions 22—-24, western Baltic stock (western Baltic
Sea). In Report of the ICES Advisory Committee, 2018. ICES Advice 2018, cod.27.22-24.
https://doi.org/10.17895/ices.pub.4377

ICES. 2022. Cod (Gadus morhua) in subdivisions 22—24, western Baltic stock (western Baltic
Sea). In Report of the ICES Advisory Committee, 2022. ICES Advice 2022, cod.27.22-24,
https://doi.org/10.17895/ices.advice.19447868

ICES. 2021. ICES fisheries management reference points for category 1 and 2 stocks.
Technical Guidelines. In Report of the ICES Advisory Committee, 2021. ICES Advice 2021,
Section 16.4.3.1. https://doi.org/10.17895/ices.advice.7891

ICES 2023. Advice on fishing opportunities. In Report of the ICES Advisory Committee, 2023.
ICES Advice 2023, section 1.1.1. https://doi.org/10.17895/ices.advice.22240624 EU. 2016.
Regulation (EU) 2016/1139 of the European Parliament and of the Council of 6 July 2016
establishing a multiannual plan for the stocks of cod, herring and sprat in the Baltic Sea and
the fisheries exploiting those stocks, amending Council Regulation (EC) No 2187/2005 and
repealing Council Regulation (EC) No 1098/2007. Official Journal of the European Union, L
191. 15 pp. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R1139.
ICES. 2022. Workshop on ICES reference points (WKREF2). ICES Scientific Reports. 4:68. 96
pp. http://doi.org/10.17895/ices.pub.20557008

ICES. 2024. Workshop on the calculation and evaluation of new reference points for category
1-2 stocks (WKNEWREF). ICES Scientific Reports. 6:100. 241 pp.
https://doi.org/10.17895/ices.pub.27905664

ICES. 2025. Benchmark workshop on application of Stock Synthesis (SS3) on selected stocks
(WKBSS3). ICES Scientific Reports. 7:25. 191 pp.

ICES. 2024 Bay of Biscay and the Iberian Coast ecoregion — fisheries Overview. In Report of
the ICES Advisory Committee, 2024. ICES Advice 2024, section 6.2.
https://doi.org/10.17895/ices.advice.27879951



https://doi.org/10.17895/ices.advice.27202563
https://doi.org/10.1093/icesjms/fsac140
https://doi.org/10.17895/ices.pub.5997
https://doi.org/10.17895/ices.advice.24258793
https://doi.org/10.17895/ices.pub.23216492
https://doi.org/10.1093/icesjms/fsaf014
https://doi.org/10.17895/ices.pub.4377
https://doi.org/10.17895/ices.advice.19447868
https://doi.org/10.17895/ices.advice.7891
https://doi.org/10.17895/ices.advice.22240624
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R1139
http://doi.org/10.17895/ices.pub.20557008
https://doi.org/10.17895/ices.pub.27905664
https://doi.org/10.17895/ices.advice.27879951

20.

21.

22.

ICES. 2024 Celtic Seas Ecosystem — fisheries Overview. In Report of the ICES Advisory
Committee, 2024. ICES Advice 2024, section 7.2.
https://doi.org/10.17895/ices.advice.27879936

ICES. 2024. Greater North Sea ecoregion — fisheries overview In Report of the ICES Advisory
Committee, 2024. ICES Advice 2024, section 9.2.
https://doi.org/10.17895/ices.advice.27879879

Scientific, Technical and Economic Committee for Fisheries (STECF) - Monitoring the
performance of the Common Fisheries Policy (STECF-Adhoc-25-01), Publications Office of the
European Union, Luxembourg, 2025, doi:XXXXXXXX, JRCXXXXXXX.
https://stecf.ec.europa.eu/document/download/8e2882e4-433¢c-4218-a0ed-

9254bd334d6d en (accessed on 30/05/2025)



https://doi.org/10.17895/ices.advice.27879936
https://doi.org/10.17895/ices.advice.27879879
https://stecf.ec.europa.eu/document/download/8e2882e4-433c-4218-a0ed-9254bd334d6d_en
https://stecf.ec.europa.eu/document/download/8e2882e4-433c-4218-a0ed-9254bd334d6d_en

