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Abstract 

 

Article 4 of EU Regulation 1380/2013 on the Common Fisheries Policy (CFP) define 

'technical measure' as “a measure that regulates the composition of catches by species 

and size and the impacts on components of the ecosystems resulting from fishing 

activities by establishing conditions for the use and structure of fishing gear and 

restrictions on access to fishing areas.” Thus, these are a set of rules that govern where, 

when and how fishing can take place. Most of the fisheries management systems in 

place worldwide employ technical measures based on control of inputs and outputs. For 

Europe, the European Commission is reforming the CFP legislative framework and has 

updated and amended the rules for technical measures (EU Regulation 2019/1241). This 

is particularly important for management systems in the European parts of the 

Mediterranean, where input measures play a major role, in contrast to management 

systems in the North East Atlantic, which uses mainly output measures (catch quota). 

 

We discuss here the main advantages and disadvantages of these instruments with a 

particular focus on the European part of the Mediterranean Sea, our main aim being to 

foster a debate on the best measures for fisheries management. 

 

Keywords: fishing effort, quota, technical measures, fishery policy, enforcement. 

 

 

What are technical measures? 

 

Technical measures are restrictive by nature. They establish a standardization in fishing 

practices with the goal of ensuring sustainability and usually adding extra costs to 

fishing operations (Suuronen and Sarda, 2007). Thus, fishers’ economic gains are not 

ensured in all cases. However, technical measures, which may generate losses in the 

short and medium term, tend to generate gains in the long term (Sumaila 2004; Sumaila 
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et al., 2012). Implementing technical measures becomes very complicated when fish 

stocks are overexploited, particularly where fisheries are heavily subsidized (Milazzo, 

1998; Sumaila et al., 2016, 2019; Sala et al., 2018). In this case, managers must choose 

what to protect: fish or fishers? In the short term, what is good for fishers is bad for fish 

populations. This, however, if continued over the long-term, will end up being bad for 

fishers as well. This implies that the usually expressed choice between fish and fishers 

is misleading, except in the short term – for fishers to thrive over time, the sustainability 

of fish stocks is crucial, i.e., no fish = no fishers! 

 

The use of technical measures is not always successful. Every new technical measure 

(particularly those not readily accepted by fishers) prompts a reaction to circumvent the 

rule, or at least to limit its effect. Technical measures are supposed to be efficient and 

dynamic, such as to be able to regulate a continually evolving sector. However, they can 

become obsolete when new technical development occurs. 

 

Technical measures can help mitigate the ecosystem impact of fisheries, which are often 

associated with fishing efficiency, i.e., technology creep and fishing gear improvements 

(Palomares and Pauly, 2019) or limit the access of given areas to fisheries (i.e., marine 

fisheries and fishing agreements). Bellido et al., (2015) suggests a classification which 

should reasonably account for both the required clarity in terminology and the 

underlying high complexity (see Bellido et al., 2015 for a detailed explanation on each 

group of technical measures): 

 

 Regulations of fleet characteristics and technical characteristics of the gears. 

These technical measures are instruments of input control addressing the 

question “How to catch the fish?” These measures can be split into two groups 

based on: 

 Technical characteristics, length and engine power of fishing vessels; 

 Technical and operational characteristics of fishing gears. 

 Regulations of fleet access to fishing grounds. These technical measures are 

instruments of input control addressing the question “When and where to catch 

the fish?” They can be split into two groups: 

 Control of fishing time by day and by week among others; 

 Spatial and/or seasonal restrictions to fishing in specific areas or seasons 

of the year.  

 Regulations of what can be caught and what can be retained onboard. These 

technical measures are instruments of output control addressing the question 

“What and how much to catch?” They can be split into the following three 

groups: 

 Catch composition: allowed, vulnerable and prohibited species; 

 Commercial minimum sizes (Minimum Landing Size, MLS; renamed as 

Minimum Conservation Reference Size, MCRS); 

 Quotas and catch limits. 

 

Input versus Output control 

 

Technical measures are often referred to as instruments of input and/or output controls. 

Input controls are the mechanisms that regulate the fishing effort going into the fishery, 
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i.e., capacity, areas, seasons and time of fishing. Output controls govern the outcomes of 

the fishery, i.e., catch that results from fishing effort, among them catch composition, 

allowed sizes and species and quotas or catch limits. 

 

Input controls are key measures for fishing management. They are easy to measure as 

they are quantifiable (fishing capacity, dimension of gears, mesh, hooks, fishing times, 

access to fishing grounds, etc.). Another advantage of input controls is that they occur 

prior to a fishing activity, so both fishers and managers can plan their respective 

activities according to known rules. As a disadvantage, input controls have to be clearly 

defined for all fishing processes and enforcement rules should be well-known and 

fulfilled (Johnsen and Eliasen, 2011). Input controls need clear definitions and 

determinations on fishing capacity and effort applied to every fishing ground and their 

changes with time. Fishing is a very dynamic activity which evolves continuously, 

searching for maximum efficiency. This includes improvements in the detection of fish, 

engines, accessing previously inaccessible areas, better selectivity of fishing gear, new 

materials, new electronics, etc. As a result, technical measures must be linked to the 

reality of fishing operations, and thus, they incur the risk of rapid obsolescence, 

becoming useless in some cases or even harmful in the worst cases. Innovation and 

technology is pervasive in our lives and progress is also present in fishing technology. 

To compensate for unavoidable catchability increases with time (Palomares and Pauly, 

2019), input controls must be periodically revised. This may be done by the introduction 

of the concept of yearly Total Allowable Effort (TAE) on the basis of scientific advice 

that has been recently established for the Mediterranean demersal fisheries (EU, 2019b) 

and it will be enforced on January 1
st
 2020. 

 
Output controls are also useful technical measures for fisheries management. They 

establish a clear framework for fishing, creating production limits for fish exploitation. 

These may also provide incentives to the fishing industry to develop technology to 

achieve agreed aims (STECF, 2013). However, by their nature, they occur after fishing 

has taken place. Fishers must comply with output measures (allowed size, allowed 

catch, etc.), otherwise they will be fined. If fishers’ compliance is not ensured, output 

controls do not work, and the fishery becomes difficult to control, monitor and assess. 

This applies especially in cases of Illegal, Unreported and Unregulated (IUU) fishing, 

when black markets or species substitution occur and juveniles are caught illegally 

(Bellido et al, 2017; Jacquet and Pauly, 2008). In multispecies fisheries, output controls 

may choke the multispecies TAC fishery once a TAC of one of the target species is 

achieved, favouring discards of target species or even prompting the closure of that 

multispecies fishery (Hatcher, 2014). 

 

Traditional fisheries management focuses on individual fish stocks with the main 

objective of ensuring the sustainable exploitation of that stock. Thus, it is important to 

ensure that the catch is limited in some way so that sufficient fish biomass is left to 

allow the stock to grow and reproduce. In principle, this can be achieved directly by 

either specifying a limit on the total amount of fish that can be caught or by limiting the 

number of boats and/or the amount of time spent fishing. 

 

However, those sustainable levels should be scientifically set. Reference points, such as 

minimum biomass levels and target fishing mortality, are important indicators to 

achieve Maximum Sustainable Yield (MSY) by proper harvest strategies (EU, 2013; 



Bellido JM, Sumaila UR, Sanchez-Lizaso JL, Palomares ML, Pauly D (2020). Input versus output controls 
as instruments for fisheries management with a focus on Mediterranean fisheries. Marine Policy, 
https://doi.org/10.1016/j.marpol.2019.103786  

 
 

4 
 

EU, 2019a; EU, 2019b). This is a major topic in EU CFP objectives as “the current 

policy stipulates that between 2015 and 2020 catch limits should be set that are 

sustainable and maintain fish stocks in the long term” (EU, 2013). However it remains 

still unclear if this objective can be fulfilled, particularly within that time framework. 

 

Additionally, current management is not aimed only at sustainable catches. Rather, the 

Ecosystem Approach to Fisheries Management (EAFM) is gaining more importance; it 

is currently implied in European fisheries management regulations. There is an 

increasing commitment to environmental concerns, such as protection of marine 

habitats and ecosystems and vulnerable species. Some examples include the 

implementation of the EU Marine Strategy Directive and other international 

commitments (Bonn Convention on Biological Diversity, CBD) or ‘soft law’, such as, 

the FAO International Plan of Action for Reducing Incidental Catch of Seabirds in 

Longline Fisheries (IPOA-Seabirds). It is in this context that technical measures have a 

greater role to play. 

 

 A compromise of a common framework with geographical peculiarities. 

 

Regionalisation should be a major concern on any fishery policy regulation that takes 

into account each region’s characteristics and peculiarities (Uhlmann et al., 2013). 

European waters and the EU Common Fishery Policy is a good example. The vast 

extension of European fisheries produces different management systems which indeed 

are needed for a strong regional cooperation to succeed. This requirement is now 

included in the EU regulation, encouraging Member States (MS) to submit joint 

recommendations when they have a direct management interest (EU, 2019b). Many of 

these MS joint recommendations become formal law via EU Delegated Acts. 

 

Thus, a balance between regionalisation and integrative European management should 

be found. In some cases, solutions that are useful and effective in the Atlantic, or Baltic 

or Mediterranean may not fit other fisheries in the European Union. However, it will be 

worth taking into account experience from the different maritime regions and then 

tuning the management systems according to the needs of each fishing area (Johnsen 

and Eliasen, 2011). 

 

The EU has a great diversity among its different regional seas, which range from polar 

to subtropical waters, notably of fish species, which increases from cold to warmer 

waters. European ecosystem diversity is also apparent in European fisheries and is best 

exemplified by comparing the Baltic with the Mediterranean. 

 

The structure of the fisheries in the Baltic is relatively simple, with three main species 

(herring, sprat and cod) accounting for 95% of the catch (ICES, 2017). Minimum sizes 

(MCRS) are established for only 8 species and the Multi Annual Plan (MAP) for the 

stocks of cod, herring and sprat in the Baltic Sea applies to seven species, comprising 

both target and by-catch species in the whole basin (EU, 2016). The fleet is relatively 

small, with approximately 4900 active fishing boats in the nine EU countries in the 

Baltic Sea (ICES 2018, EUROSTAT European Statistics https://ec.europa.eu/eurostat). 

The fleet also uses similar gears throughout the basin (Stepputtis et al., 2015). These 

characteristics make the Baltic Sea ideal for output control management approaches, 

where quotas can be reasonably enforced. 

https://ec.europa.eu/eurostat
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In contrast, the Mediterranean shows a high diversity both in species and fishing 

patterns, with a vast geographical dispersion of landing sites and islands, many of which 

have small-scale fleets. In contrast to the Baltic MAP, the Mediterranean demersal 

MAP applies to 6 major target species and by-catch of up to 120 species (EU, 2019b; 

Bellido et al., 2014). MCRS are setup for 27 species and the fleet is comprised of over 

38000 active fishing boats, accounting for 46% of total EU fishing vessels (Bellido et 

al., 2014; Eurostat, 2019). Additionally, Mediterranean weather conditions allow more 

effective fishing days along the year, in contrast to the Baltic Sea where weather is more 

unstable and with ice covering a large part of the northern areas in winter. Therefore, 

considering all these peculiarities, a management system more focussed on input control 

is likely to be more implementable and enforceable in the Mediterranean (Pauly, 1996). 

However, scarcity of available infrastructure for control and surveillance are likely to 

influence the level of compliance of regulations, both for input and output controls. In 

many cases, inspectors are few and lack the support needed to cover and control the vast 

areas in their purview, e.g., in the Aegean Sea with hundreds of islands and landing 

sites. Remote sensing monitoring, real time control, camera devices, vessel control 

navigation and positioning systems should be explored with regard to their potential for 

ensuring adequate compliance of technical measures and fishing operations. 

 

Stock abundance levels change with time and fishing possibilities have to adapt to these 

changes. Since not all the technical measures have the same flexibility, it is often 

necessary to combine longer-term measures (i.e., closed areas to protect sensitive 

ecosystems, gear selectivity regulation, fishing power control) with others that may 

change according to stock condition (i.e., TAC, fishing time). This is of particular 

concern for the Mediterranean, notably because the last report on Mediterranean stocks 

status of the Scientific, Technical and Economic Committee for Fisheries (STECF) 

report that only 6 of 47 stocks are healthy, while the majority are overfished (STECF, 

2018). 
 

Transferability of fishing rights could be also an intelligent instrument to manage 

fishing effort within sustainable limits. The number of fishing boats is continuously 

decreasing in the Mediterranean in the last decades (Eurostat, 2019) and it is quite 

evident that neither the ecosystem nor the production system can afford more active 

operators. Additionally as aforementioned, a maximum fishing effort system is to be set 

as of January 2020, mainly based on number of boats and fishing days allowed. 

However, the issuing of new fishing licences is a national administration prerogative 

and can produce distortions in the total management effort system, particularly since 

January 2020 when the yearly maximum TAE will be applied. On the other hand, 

fishing rights transferability may also produce other adverse effects; probably the most 

perverse is the concentration of fishing rights in the hands of a few powerful and bigger 

and bigger ship-owners.    

 

Hence, Mediterranean fisheries face a crucial challenge: where accurate fishing 

management is essential to reverse their currently dismal situation. In our opinion, a 

more adaptive and regionalized fisheries management could lead to a significant 

reduction in the need for technical measures (Stepputtis et al., 2015). We believe that it 

is better to rely on a reduced number of realistic and pragmatic regulations with a good 

degree of compliance than to develop an extensive framework that will lead to a high 
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level of non-compliance. Bellido et al (2015) detailed specific recommendations for 

technical measures in the Mediterranean, we summarize some of them here: 

 

 Strengthen control on vessels’ capacity and power, e.g., when vessels power 

(HPs) are over dimensioned. 

 Technology is needed in all agents, from fishers to inspectors for a sustainable 

fishing. Increasing effort due to technology creep is an important risk. Some 

gear modifications and devices for discard mitigation should be applied, such as 

separator panels or sorting grids. 

 Regulation of fishing time is one of the most important technical measure, 

although sometimes producing conflicts. Some studies estimated that a reduction 

of 1 day per week is more positive, and also easier to enforce, than a reduction 

of daily fishing hours (Samy-Kamal et al, 2015; Sanchez Lizaso et al., 2018). 

 Spawners should be protected with good planning of temporal (seasonal) 

closures. These temporal closures should be for all fisheries at the same time. 

More marine reserves are needed in the Mediterranean, particularly in offshore 

waters where additional knowledge of deep marine habitats is needed. 

 Protection of waters shallower than 50 m and deeper than 1000 m is essential 

and should be guaranteed. Depth is the most important factor for fisheries spatial 

planning (Bellido et al, 2019).   

 Better spatial marine planning is needed. Fishery management has to be also 

mobile and dynamic in some extend. Of course, this new framework should 

ensure that the principles of conservation and sustainability are met. 
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