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Overview / Executive Summary  

Objectives     .                                                                                                                                            

This Deliverable 1.4 reports on the following goals of Work Package 1: 

- To design a baseline scenario as reference in order to later formulate alternative scenarios 
in Work Package 5. 

- To identify the future opportunities and threats for growth, jobs and innovation in the 
European fisheries and aquaculture sectors under a baseline scenario. 

Executive summary 

WP1 provides the conceptual, analytical and modelling support for the empirical work required to 

assess and analyse the competitiveness of EU fisheries and fish farming sectors that is part of the 

overall objective of the SUCCESS project. Deliverable 1.3 already reported on the development of 

the SUCCESS toolbox, which consists of three approaches capable of assessing the competitiveness 

of the seafood value chain in respectively case study regions, European countries and key fish world 

regions. The toolbox contains 1) a micro oriented Marginal Costs (MC-) approach; and 2) two macro 

oriented equilibrium market models, i.e. MAGNET and AGMEMOD (Figure S1).  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S1 The SUCCESS toolbox 
 

First, the MC approach is used for static analyses of e.g. the viability of existing or new production 

systems in the SUCCESS case studies on mussel production, shrimp fisheries, whitefish, flatfish, and 

traditional or new pond aquaculture production. Second, MAGNET and AGMEMOD are used for 

dynamic analyses and to provide insights into the mid-term future of the European seafood sector 

projections in terms of jobs, economic growth, trade and market outcomes.  

An objective of the SUCCESS project is to assess the impact of alternative scenarios on the economic 

competitiveness of the European fishery and aquaculture sector, in terms of growth, jobs and 

innovation in a business-as-usual or baseline situation. This Deliverable 1.4 describes the important 

first step in setting the scope for making such impact assessments, i.e. it designs a baseline scenario 
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as a starting point (counterfactual) for calculating the effects of alternative scenario option (WP5). 

The baseline scenario in the SUCCESS project takes account of current policies and market trends 

that form a conceivable framework of the future international and domestic seafood sector (Table 

S1).  

 
Table S1 Assumptions on key drivers for SUCCESS baseline scenario  
Drivers Assumptions for 2030  
Demographic 
and GDP 
trends 

For EU member states, Iceland, Norway and other regions:  
-exogenous patterns taken from Shared Socioeconomic Pathway (SSP2 – middle of 
the road scenario) of IPCC (O’Neill, Kriegler et al., 2015);  
-moderate GDP development and population growth. 

Exchange 
rates 

USD/Euro rate and euro/non-euro rates (UK, Iceland, and Norway) needed; based 
on International Monetary Fund/OECD/Global insights/DG-Budget sources (DG-
budget gives rates for Iceland).  

World 
market 

Crude oil price is increasing to 80 dollars per barrel in 2030 (OECD/FAO). 

CFP - 
Management 

Continuation of 2014-2020 up to 2030:  
-catch limits (TACs), individual harvesting quotas; landing obligations/discard ban; 
fishing days; fishing production systems.  
- UK remains member of the EU.  

CFP - 
International 
Policy 

Continuation of 2014-2020 up to 2030:  
- import quotas;   
-tariff-trade restriction regimes: implicit tariffs are taken, which in principle follow 
the PSE approach for market price support by measuring the difference between 
world market and domestic market, due to limitations in data; 
- signed agreements of EU and third countries (e.g. NAFTA - North American Free 
trade Agreements; CETA between EU and Canada);  
-Russian ban is expected to be faced out by the end of 2017 (follow EC time line); 
- negotiated trade agreements are not incorporated 

CFP - COM Ecolabel schemes are implicitly captured in the baseline scenario, as their effects are 
implicitly captured by obtained operation costs (the MC model can provide most 
detail in operational costs) 
 

NTMs Non-Tariff Measures (NTMs) are implicitly captured in the baseline in the sense that 
their effects are included in the obtained trade volumes and values.  
 
Note: As far as known, NTMs have only been treated in a qualitative way. In the 
SUCCESS project efforts are undertaken to estimate the impacts of NTMs on trade 
volumes and values in a quantitative way. The trade effects of implementation of 
more/less NTMs might then be integrated in the models as part of alternative 
scenarios in WP5. 
   

FSE Continuation of the Fish Support Estimate as published by the OECD (under 
construction), continuation of 2015 level up to 2030. 

Technology 
development 

Technology developments related to respectively fisheries, fish farming, processing 
and distribution follow historical trends. 

Consumer 
preferences 

Increasing trend towards consumption of sustainable fish. 

Source: Defined on internal workshop that was organised in The Hague (April 2016). 

The baseline scenario provides insights on the impacts of a continuation of respectively current policies, 

macro-economic development, fishery and trade regulations, and supply and demand market 

trends in Europe and the world on the future situation of  

- fisheries and aquaculture production;  
- usage of products for food, feed and other non-food purposes, or total use for fish categories;  
- trade of the EU with the rest of the world; and  
- GDP and employment of the European fishery and aquaculture sectors.  
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This Deliverable 1.4 addresses the baseline outcomes that will serve as reference points for 

quantifying the impacts of alternative scenario options in WP5 that are sorted out from findings of 

other WPs and Case Studies. The used SUCCESS toolbox provides multiple indicators that can 

measure different aspects of the EU seafood sector competitiveness, at different sectoral and 

geographic levels (Table S2).   

 
Table S2 Indicators measuring competitiveness of EU seafood sector in SUCCESS toolkit 
SUCCESS tool Indicators measuring competitiveness Scope (regions, period)  
Micro-approach  Costs, returns and profits of fishery and fishing 

industry sectors in real cases (e.g. for specific 
regions, for specific production techniques, for 
specific species)  

Case Studies  
 
  

MAGNET model Expected growth of fisheries and aquaculture in 
Europe; in terms of value added, turnover, 
employment, trade balance 
 
Expected development of prices for 
aquaculture/fisheries 
 
GDP and welfare impact of aquaculture and 
fisheries 

EU27, UK, rest of Europe, 
China, Vietnam, Russia, 
Indonesia, USA and 
Canada (and 13 other 
regions in world) 
 
Historical period and 
projections up to 2030 
 

AGMEMOD 
model 

Self-sufficiency rates (that is the supply-use 
ratio) for fisheries categories 
Production volumes, use volumes, trade 
volumes for fishery and aquaculture categories 
(market outlooks)  
Prices for fishery and aquaculture categories 

EU member states, 
EU27, Turkey, Iceland 
and Norway 
 
Historical period and 
projections up to 2030 

 

Key highlights 

The SUCCESS toolbox covers existing approaches that have been enhanced in order to commit to the 

objectives of this SUCCESS project: the MC approach for micro analyses, the AGMEMOD and MAGNET 

models for macro analyses. These tools enable the project  

1) to generate medium term projections on the competitiveness of the European fisheries and 

aquaculture sectors up to 2030 under a baseline scenario; and  

2) to address impacts of changes in respectively supply drivers (like innovations in production 

systems), demand drivers (like labelling) and policy instruments (like NTMs, trade regulations) on 

economic competitiveness.  

Table S3 highlights the capture fish and aquaculture fish production up to 2030 as generated by the 

macro-economic models in the SUCCESS toolkit (MAGNET and AGMEMOD) and makes a comparison 

with similar outcomes of the OECD Fish outlook to 2025 and the IMPACT World Bank study ‘Fish to 

2030’ (2013). The inclusion of individual EU member states, Iceland, Norway and Turkey in 

AGMEMOD, and the specification of a EU28 region (with UK) and EU27 region (without UK) in MAGNET 

are important advantages above the more geographic aggregation levels that OECD and IMPACT 

used. In addition, the compiled fish category information in AGMEMOD is a clear  advantage above 

the categories captured in the OECD outlook.  

Note that the four baseline outlooks are not entirely comparable due to differences in respectively 

metrics used (USD/values in Magnet study versus tons/volumes in AGMEMOD, OECD and World Bank 
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studies) and the start and end year of the projection period. Nevertheless, the all four studies show 

a stabilisation of capture production and a huge increase of aquaculture production at the global level 

in the various projection period. At the European and EU levels, similar patterns have been projected 

but they are less extreme. Table S.4 compares the baseline outlooks for fish consumption per capita 

(excluding processed fish) of the same set of studies. In general, an outcome of all studies is that 

the fish consumption per capita is projected to grow, which is conform the assumed trends in 

consumer preferences and income that lie beyond the different models. 
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Table S.3 Comparison of baseline outlooks for fish production 

MAGNET (billion USD) AGMEMOD (mio tons) OECD-FAO (mio tons) World Bank (mio tons) 

 
2015 2030 % 

change 
 2011 2030 % 

change 
 2013-

15 
2025 % 

change 
 2010 2030 % change 

World World World World 
Capture (% in 
world) 

255 
(64%) 

248 
(55%) 

-3% Capture (% in 
world) 

93.2 
(64%) 

94.1 
(55%) 

1% Capture (% in 
world) 

92.7 
(56%) 

93.2 
(48%) 

1% Capture (% in 
world) 

96.2 
(62%) 

92.4 
(50%) 

-4% 

- Aquaculture (% 
in world) 
 

145 
(36%) 

200 
(45%) 

38% - Aquaculture 
(% in world) 
 

61.1 
(36%) 

77.3 
(45%) 

27% - Aquaculture 
(% in world) 
 

73.3  
(44%) 

101.8 
(52%) 

39% - Aquaculture (% in 
world) 
 

57.8  
(38%) 

93.6 
(50%) 

62% 

Europe EU28 Europe Europe and Central Asia 
- Capture (% in 
world)  

17 
(4%) 

19   
(4%) 

12% - Capture (% 
in world)  

5.3  
(3%) 

5.8 
(3%) 

9% - Capture (% 
in world)  

   - Capture (% in 
world)  

12.2 
(82%) 

15.7 
(76%) 

-1% 

- Aquaculture (% 
in world) 
 
 

7   
(2%) 

12 
(3%) 

71% - Aquaculture 
(% in world) 
 
 

1.3  
(1%) 

1.4 
(1%) 

13% - Aquaculture 
(% in world) 
 
 

2.9  4.1  39% - Aquaculture (% in 
world) 
 
 

2.7  
(18%) 

3.8 
(24%) 

38% 

Asia Iceland & Norway China China 
- Capture (% in 
world)  

170 
(43%) 

158   
(35%) 

-7% - Capture (% 
in world)  

3.4  
(2%) 

4.0 
(3%) 

17% - Capture (% 
in world)  

16 
(26%) 

15 
(74%) 

-7% - Capture (% in 
world)  

15.9  
(30%) 

15.7 
(23%) 

-1% 

- Aquaculture (% 
in world) 
 

118 
(30%) 

150 
(33%) 

27% - Aquaculture 
(% in world) 
 

1.1  
(1%) 

1.4 
(1%) 

7% - Aquaculture 
(% in world) 
 

45.4  
(19%) 

63.1 
(18%) 

39% - Aquaculture (% in 
world) 
 

36.6  
(70%) 

53.3 
(77%) 

46% 

Africa    
- Capture (% in 
world)  

22 
(92%) 

30   
(88%) 

36% 
 

   
 

   
 

   

- Aquaculture (% 
in world) 
 

2 
(8%) 

4 
(12%) 

100% 
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Table S.4 Comparison of baseline outlooks for fish consumption per capita (excluding processed fish) 

MAGNET (kg/cap) AGMEMOD (kg/cap*) OECD-FAO (kg/cap) World Bank (kg/cap) 

 
2015 2030 % 

change 
 2011 2030 % 

change 
 2013

-15 
2025 % 

change 
 2010 2030 % 

change 

 
   

 
   World 

 
20.2 21.8 8% World 

 
17.2 18.2 6% 

Europe EU28 Europe Europe and Central Asia 
-Northern 15.4 16.5 7% -Pelagic  9.5 11.2 19%         
-Western 13.9 14.2 2% -Demersal marine 8 8.1 1%         
-Eastern 2.6 2.7 4% -Freshwater fish 2.9 3 3%         
-Southern 
 

59.6 60.2 1% -Molluscs & cephalopods 
 

4.3 5 16% 
 

   
 

   

Total fish/cap 
 

19.7 20.4 4% Total fish/cap 
 

24.7 27.3 11% Total fish/cap 
 

20.8 22.2 7% Total fish/cap 
 

17.4 18.2 5% 

    

  

        
Asia (incl China) 
 

27.3 29.9 10% Asia (excl China) 
 

16.7 17.9 7% 
 

   

            
    China 39.5 47.2 19% China 32.6 41.0 26% 
        

 

Africa 14.7 18.4 25% Africa 9.8 10.1 3% 
        
Latin America 16.5 18.3 11%     
        
North America 
 

10.7 11.6 8% North America 
 

23.6 24.3 3% 

* Consumption/capital covers total domestic use (human food, fish feed, other use)
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1. Introduction 
The overall objective of the SUCCESS project is to consolidate the economic sustainability of European 

fisheries and aquaculture sectors by boosting the competitiveness of EU seafood products. This will 

be achieved through innovative approaches to: 

- analyse the present and expected future bottlenecks for competiveness of European 

fisheries and aquaculture sectors; 

- identify innovations to improve efficiency and reduce productions cost; 

- investigate the potential for new markets and marketing tools to increase revenue. 

Work package 1 (WP1) contributes to the overall objective of SUCCESS by providing the conceptual, 

analytical and modelling support for the empirical work required to assess the competitiveness of EU 

fisheries and fish farming sectors. As first step in this process, a set of existing approaches and 

models, referred to as the SUCCESS toolbox, has been enhanced and made capable of assessing the 

competitiveness of seafood companies and industries in regions, countries and the EU as a whole 

(see Deliverable 1.3). While designed for EU's fishing and fish farming sectors, this toolbox can, with 

relatively small modifications, be used for the impact assessment of the competitiveness of fish (farm) 

related industrial sector under a baseline scenario (as part of WP1) and under alternative scenarios 

(as part of WP5).  

The SUCCESS toolbox consists of (1) a micro oriented Marginal Costs (MC) approach that enables the 

measuring of competitiveness of specific fishery cases, and (2) two macro oriented equilibrium 

market models, i.e. the AGMEMOD model (Chantreuill, Hanrahan and Van Leeuwen 2012, Salamon 

et al 2008) and MAGNET model (Woltjer et al 2014). Together, the 3 tools can cover a broad scope 

of competitiveness issues at different industry or sector levels and at different regional levels of the 

fishery and aquaculture sectors. The range of possibilities of course depends on the availability and 

quality of empirical data. 

By employing AGMEMOD and MAGNET, the toolbox can be used to simulate the dynamic evolution of 

competitiveness under a variety of conditions including those influenced by government and trade 

policies. Thus, it enables to assess the impact of e.g. changes in EU or national public policies on the 

competitiveness of the EU fishing and fish farming sectors. Deliverable 1.3 already presented in detail 

the conceptual framework of the SUCCESS toolbox that serve as basis for the scenario approach used 

in the SUCCESS project to assess the impact of innovative and policy options on the economic 

competitiveness of the European fishery and aquaculture sector.  

The outline of this Deliverable 1.4 is as follows. Section 2 addresses the importance of using scenarios as 

conceptual framework, especially to understand the influence of threats and opportunities on the European 

seafood sector. It also shows the baseline scenario development as an essential first step in this scenario 

approach. Section 3 describes the main uncertainties (or opportunities and threats) that drive the 

development of the European seafood sector under the baseline scenario, as well as their assumed 
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development directions used as start point of the calculations with the SUCCESS toolkit. Finally, Section 4 

presents the model baseline outcomes up to 2030 at different industrial and regional levels of the European 

seafood sector.  

2. Scenario approach in SUCCESS   
The European fishery and aquaculture sector is facing various uncertainties – envisaged by threats 

and opportunities - that directly or indirectly influence its economic competitiveness. Examples of 

such uncertainty factors are: 

- geopolitics and trade issues, like the Brexit and the tendency in world towards protectionism; 

- the global macroeconomic development, like world demand for fish and future energy price; 

- policy and regulations, like NTMs and the recently introduced discard ban.  

The SUCCESS project applies the scenario approach to deal with these uncertainties and to 

understand how possible strategic solutions could influence the economic competitiveness of the 

European seafood sector. Section 2.1 describes what scenarios are and why they are useful. Section 

2.2 addresses the conceptual framework used in SUCCESS to build scenarios and to compare the 

outcomes of different scenarios. Section 2.3 explains why it is important to build a baseline scenario.  

2.1 Role of scenarios 

Scenarios portray possible pictures of the future and help to understand the mechanisms underlying 

changes that drive e.g. the supply and demand of a specific commodity market. They consist of a set 

of qualities, structures and processes and in this way contribute to exploring the impact of existing 

or new strategic actions on the future development of that commodity market (Ringland, 20101; 

OECD Knowledge bank2). The use of scenarios is therefore seen as an acknowledged and powerful 

analytical tool in private and public strategic decision making. Also, the scenario approach is helpful 

to deal with uncertainties that jeopardize the specific market, and to identify, qualify and quantify 

the impacts of factors like policy and trade relations, new technologies and innovative products on 

the market’s performance.  

Scenarios help to unravel the quite complex context that directly or indirectly influences the market 

and to gather backing for possible solutions to the challenges that are at stake. They don’t provide a 

prediction or forecast, but they forecast a plausible development pattern based on a most likely set 

of assumptions (Agricultural outlook, 2016; OECD outlook, 2016; various AGMEMOD and MAGNET 

studies). As a consequence, they help to explore and decide on strategic (policy) options with the 

purpose to (re)shape the possible development path of a market. 

Scenarios should contain enough detail on factors that drive the markets, like on technology, cost-

efficiency, environmental and policy drivers, in order to be meaningful and supportive to strategic 

                                                 
1Gill Ringland (2010), The role of scenarios in strategic foresight. In Technological Forecasting and Social Change.  Volume 77, 

Issue 9, November 2010, Pages 1493–1498. 
2https://www.oecd.org/site/schoolingfortomorrowknowledgebase/futuresthinking/scenarios/whatarescenarios.htm 

http://www.sciencedirect.com/science/journal/00401625/77/9
http://www.sciencedirect.com/science/journal/00401625/77/9
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decision making. In this respect analytical tools, like socio-economic models, can be helpful to 

demonstrate the relation across drivers of interest, producer and consumer behaviour on the future 

performance of the market.  

Scenarios can be set up as a rather simple perspective of the future, but could also portray a more 

complex picture of the field of interest. The degree of complexity depends on the research issue at 

stake. Incorporating both expert knowledge and demographic, macroeconomic and cultural trends 

make scenarios more challenging and useful for exploring the outcomes of strategic choices.  

The SUCCESS project uses the scenario approach as tool to identify, qualify and quantify the effect 

of future opportunities and threats on the economic performance of the European seafood sector. 

2.2 Scenarios building framework 

General concept 

A conceptual framework helps to define and analyse the drivers and mechanisms underneath the fish 

and aquaculture markets, and to understand how strategic solutions for uncertainties will influence 

the competitiveness of the market. The European Environment Agency (EEA, 20073) has adopted the 

DPSIR (Driver-Pressure-State-Impact-Response) framework (Figure 2.1) for guiding the process of 

scenario building. This causal framework describes the interactions between society and the 

environment and refers to respectively driving forces, pressures, states, impacts, and policy 

responses. The EEA uses DPSIR extensively for its environmental analyses, and has developed a suite 

of environmental indicators based on this framework. The DPSIR can support decision-making, by 

pointing to clear steps and correlations in the causal chain where policy actions are required to ensure 

that policy objectives are met.  

 

 

 

 

 

 

Figure 2.1  Driving force-Pressure-State-Impact-Response (DPSIR) model4 

The DPSIR model represents a systems analysis view: social and economic developments exert 

pressure on the environment and, as a consequence, the state of the environment changes. This 

leads to impacts on e.g. human health, ecosystems and materials that may elicit a societal or policy 

response that feeds back on respectively the driving forces, the pressures or the state or impacts 

directly, through adaptation or curative action. Its five elements are defined as follows (Jesinghaus 

1999): 

                                                 
3 http://root-devel.ew.eea.europa.eu/ia2dec/knowledge_base/Frameworks/doc101182 
4 Source: http://ia2dec.ew.eea.europa.eu/knowledge_base/Frameworks/doc101182/ 

 

http://root-devel.ew.eea.europa.eu/ia2dec/knowledge_base/Frameworks/doc101182
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Driving forces (D) are underlying factors that directly or indirectly cause a change of relevant 

variables. A direct driver is a driver that unequivocally influences processes and can therefore be 

identified and measured to differing degrees of accuracy. An indirect driver is a driver that operates 

by altering the level or rate of change of one or more direct drivers. Direct and indirect drivers cannot 

always be differentiated. Examples: GDP development, population growth, climate change, dietary 

changes and other consumer preferences etc. 

Pressure indicators (P) describe variables which may directly cause economic, environmental or 

human health or societal problems. Examples: CO2 emissions, food consumption, energy price etc. 

State indicators (S) show the current condition of the economic, environment and human society. 

Examples: CO2 concentrations, global mean temperature, employment rate, food prices etc. 

Impact indicators (I) describe the ultimate effects of changes of state. Examples: the percentage 

of people suffering from malnutrition, the mortality due to bad food quality etc. 

Response indicators (R) demonstrate the efforts of society (i.e. politicians, decision-makers) to 

solve the problems. Examples: CO2 price, fuel tax percentage, revenue from pollution levies etc. 

 

Concept in SUCCESS 

The scope of interest in the SUCCESS project covers the sectors belonging to the European fishery 

and aquaculture value chain, i.e. primary fishery and fish farming, fish oil and meal industries, and 

retailers. To structure its scenarios building process the project follows a simplified version of the 

DPSIR framework, which just consists of Drivers, Impacts and Responses (of policy and strategy 

issues). It is therefore mentioned as the Driver-Impact-Response (DIR) framework (Figure 2.2). 

 

  

 

 

 

 

 

Figure 2.2 Driver-Impact-Response (DIR) scenario building concept in SUCCESS project 
 

The DIR framework resembles the complex web of interacting factors in form of the various feedback 

mechanisms, correlations and linkages between the sectors within the seafood (capture fishery, farm 

fishery) and with the rest of the economy (like agriculture). The elements of the DIR framework are: 

Drivers (D) underlying the European seafood sector: GDP development, inflation rate, population 

growth, consumer preferences, innovation and technical change, available stocks and resource.   

Impacts (I) on challenges of the seafood sector are measured by (policy) relevant socio-economic 

indicators, e.g. job growth, GDP growth, market shares of European fisheries and aquaculture.  
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Responses (R) of corrective and supporting policies and strategies aimed to maximise the economic 

and social challenges of the seafood sector and to minimize the negative effects. An integrated view 

is needed to avoid conflicting policies.  

 

To conclude, the DIR framework in the SUCCESS project respectively reflects the drivers underlying 

the European seafood sector, the resulting impacts on the challenges of the sector, and the policy 

and business management response options to move the impacts in the right and desired direction. 

The strength of this conceptual framework is that it mirrors the socio-economic analytical model 

framework used in SUCCESS. The AGMEMOD and MAGNET models in principle cover the same 

elements and mechanisms as the conceptual DIR framework, but they have been empirical based 

and operationalized through indicators – like supply and demand elasticities and other causality 

parameters. Therefore, the SUCCESS toolkit is a strong instrument to conduct scenario based impact 

assessments over a mid-term projection period (up to 2030). The scenarios can be set up in form of 

‘what-if’ exercises, but could also be built-up by a more complex context. 

2.3 Baseline scenario 

The scenario approach starts with building a baseline or ‘business-as-usual’ scenario for the 

European seafood sector, which must serve as reference for measuring the impacts of alternative 

scenario options. Those alternatives include different assumed pathways of the main uncertainties 

that can hamper the economic competitiveness of the seafood sector in comparison to the assumed 

trajectory under the baseline. This aspect of the scenario analysis will take place in WP5.  

The SUCCESS project follows the principles of the DIR framework to guide the baseline scenario 

building process by: 

- determining the key drivers that are underneath the economic competitiveness process; 
- addressing the main uncertainties facing the sector in terms of Threats and Opportunities 

related to those drivers (Problems and Rooms For Improvement); 
- determining the main Challenges/Goals that the sector wants to meet in order to improve 

its economic competitiveness; and  
- investigating possible public and private policies and strategies that are supportive in 

meeting the challenges of the European seafood sector. 

Though it is not always obvious what a driver is and what not, the SUCCESS project distinguishes 

three type of drivers5: Systems drivers relate to human processes (population growth, consumer 

preferences) and biophysical processes (climate change, El Niño); Policy drivers relate to instruments 

and targets; and Constraints relate to the availability of production factors (fish stocks, land, water, 

human capital/labour). Further, drivers can be separated into supply side systems drivers that affect 

the supply of biomass (e.g. technological progress) and demand side systems drivers that affect the 

demand for biomass (e.g. demographic factors).  

                                                 
5 SAT-BBE consortium (eds M. van Leeuwen, H. van Meijl, E. Smeets) (2015) Design of a systems analysis tools framework for a 

EU bioeconomy strategy. Final deliverable of the Systems Analysis Framework for the Bioeconomy (SAT-BBE) project 
(http://www3.lei.wur.nl/satbbe/default.aspx) 

http://www3.lei.wur.nl/satbbe/default.aspx
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Figure 2.3 shows this spectrum of systems drivers, constraints and policy drivers that together 

influence the development and challenges of the European seafood sector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.3 Conceptual analysis framework of Baseline scenario in SUCCESS project 

The narratives of the baseline scenario are retrieved from several activities in the SUCCESS project: 

- key drivers are obtained from workshops with 1) stakeholders in fishery sector (The Hague; 
April, 2016); 2) experts from the SUCCESS consortium (The Hague; April, 2016); 3) all 
members of SUCCESS consortium (Helsinki; September 2016); 

- main uncertainties facing the sector are investigated from stakeholder workshops, Case 
Studies conducted in SUCCESS project, and literature reviews; 

- the main challenge of the seafood sector is defined by the main objective of the SUCCESS 
project, i.e. to strengthen the economic competitiveness of the European seafood sector in 
terms of jobs and income creation. The environmental challenges are beyond the scope of 
the project; 

- policy measures and regulations have been investigated in WP3 (CFP, national measures) 
and WP1 (NTMs, trade measures); 

- alternative strategic options (existing and new suggestions) are obtained from respectively 
WP2 (consumer preferences), WP3 (production systems), WP4 (value chains) and Case 
Studies.   

2.4 SUCCESS toolkit 

WP1 has been developing an analytical framework, i.e. the SUCCESS toolkit (Figure 4), which is 

applied to project the medium term economic competitiveness of the European fisheries and 

aquaculture sector. Moreover, the toolkit is prepared to address the impacts of changes in 

respectively supply drivers (e.g. innovations in production systems), demand drivers (e.g. labelling), 

policy instruments (e.g. CFP, NTMs, and trade regulations) and resources (fish stocks, energy) on 

the degree of competitiveness. To realize these purposes, the micro-economic Marginal Costs (MC) 
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approach and the macro-economic AGMEMOD and MAGNET models have been brought together in 

the SUCCESS toolkit. Deliverable 1.3 gives a detailed description of methodologies, data 

requirements and the list of indicators that the models can provide for measuring the competitiveness 

of the European seafood sector.  

 
 

 

 

 

 

 
 

 
 
 
 

Figure 2.4 SUCCESS toolbox 

The SUCCESS toolbox brings together the comparative advantages of the 3 models, each providing 

specific sets of indicators measuring different aspects of competitiveness of the European seafood 

sector (see grey boxes in Figure 2.4): 

- MC approach provides supply and demand associated to using different production and 
demand systems in Case Studies; 

- AGMEMOD gives detail on product, trade and processing activities of fisheries and aquaculture 
groups in EU Member States; 

- MAGNET gives the complexity of interaction between the fishery and aquaculture sectors and 
the rest of the economy in the factor markets and in international trade with various world 
regions. 

Data on the fish markets (production, consumption, trade, prices) are mostly retrieved from public 

statistics (Faostat, Eurostat) and harmonized with data on the development of global drivers (e.g. 

population, exchange rates, GDP/capita, trade and fish policy measures). Further, the models include 

expected production and consumptions trends taken from findings of the SUCCESS project in order 

to construct both a baseline scenario (WP1) and alternative scenarios (WP5) (Figure 2.5). WP2 

provides information on developments in new consumer preference trends, e.g. an expected higher 

demand for innovative, sustainable products in 2030 (e.g. from willingness-to-pay study that has 

been undertaken). WP4 delivers information on developments in innovative production system, e.g. 

the use of cost-saving gear or fuel-saving vessels in 2030.  
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Figure 2.5 Role of Baseline scenario and alternative scenarios in SUCCESS project 

3. Design of Baseline scenario 
This Deliverable 1.4 presents the outlook for the major European fishery and aquaculture markets up 

to 2030, based on a set of coherent assumptions. The SUCCESS baseline scenario reflects a 

“business-as-usual” situation that demonstrates the impacts of a continuation of current policies, 

regulations and market trends on the future situation of fisheries and aquaculture production, usage, 

and trade of the EU, Norway and Iceland. Further, the baseline assumes normal biophysical and 

climatic conditions, steady demand and yield trends, and no market disruption (like fish disease 

outbreaks, food safety issues, etc.). Consequently, all assumptions imply relatively smooth market 

developments although markets tend to be much more volatile in reality often reflecting short-term 

variations in all types of variables. Therefore, the baseline scenario cannot be considered as a 

forecast, but must be regarded as a possible pathway that the fishery market is expected to follow 

given the macroeconomic environment and unchanged policies. Moreover, the baseline assumes a 

steady development of demand and technological progress, and a continuation of normal geopolitical, 

macroeconomic and weather conditions. This section identifies the key drivers that influence the 

competitiveness of the European seafood sector under a baseline scenario. First, section 3.1 shows 

the complexity of factors that positively or negatively influence the European seafood supply and 

demand. Section 3.2 lists the main uncertainties that suffer the sector and their assumed considered 

development paths up to 2030 under the baseline scenario. Finally, section 3.3 explains how these 

assumptions play a role in the SUCCESS toolkit in order to quantify their impact on the 

competitiveness of the European seafood sector. 

3.1 Context of European seafood sector  

The SUCCESS project intends to analyse the present and future economic competitiveness of the 

European fisheries and aquaculture sectors by analysing the impact of e.g. innovative production 

systems to reduce costs, potential new markets to increase revenues, and changes in fish policy and 
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trade agreements. Figure 3.1 shows the complexity of factors that positively or negatively influence 

the European seafood supply and demand. The overview is retrieved from information of 

stakeholders’ involvement, findings from WP1, WP2, WP3 and WP4, and a literature review.  

 

 

  

 

 

 

 

 

 

 

 

 
 
 
 

Figure 3.1 Drivers underlying the European fisheries and aquaculture market 

All factors play a role in driving the future economic performance of the European seafood market in 

terms of e.g. income and job creation, market share development. Drivers are considered as 

exogenous variables in the SUCCESS models, i.e. they are given/exogenous factors and theirs 

foresights (up to the year 2030) are taken from outstanding sources such as EC, OECD, FAO, IHS 

Global Insight6. However, there often exists a degree of uncertainty as to the foresights of the drivers. 

For example: Will the energy price rise to 120 dollar/barrel in 2030 (as projected by IHS Global 

Insight) or will it stay around the 80 dollar level (as projected by OECD/FAO)? In general, different 

sources apply different views and models, and thus provide different projections of the drivers and 

consequently will lead to different ex-ante outcomes for the competitiveness of the European seafood 

sector as quantified by the SUCCESS models .  

The variability of the main results stemming from these uncertainties will be addressed in WP5 of the 

SUCCESS project. Focus of WP5 is to specify and analyse a number of scenarios with alternative story 

lines or narratives compared to the baseline – or business-as-usual – story. Story lines could be 

characterized by putting forward options for the main uncertainties that influence the European 

seafood sector such as a stronger technology progress by using new fish production systems, a faster 

global economic growth and demand for new sustainable fish products, and/or making production 

and trade less dependent on rules and regulations.  

                                                 
6 IHS Global insight is a global leader in information, analytics and solutions for the major industries and markets 

that drive economies worldwide. 
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Section 3.2 explains in more detail the assumed development patterns of the main drivers in the 

SUCCESS baseline scenario.    

3.2 Main uncertainties  

The SUCCESS project has investigated the main uncertainties that influence the economic 

performance of the European seafood sector. Uncertainties could bring threats and opportunities for 

the seafood sector, where the challenge is to turn a threat into an opportunity. Examples of current 

uncertainties regard the geopolitics situation and trade environment (e.g. Brexit; the recent tendency 

towards global protectionism), the macroeconomic development in the world (e.g. Chinese demand 

for fish; future energy price), and policy measures and regulations (e.g. NTMs; discard ban); see also 

Deliverable 7.1. The following subsections address these factors in more detail and their assumed 

development patterns for the baseline scenario in the SUCCESS project. 

3.2.1 Macroeconomic conditions  

A first key set of assumptions for the SUCCESS baseline scenario covers the macroeconomic 

environment reflected by indicators such as development of respectively GDP, inflation rate, 

exchange rate, population and world prices. As this type of drivers is difficult to project, our baseline 

scenario relies on assumptions made by macroeconomic specialists (IHS Global Insight, OECD, IMF, 

World Bank, EC). Assumptions for the world market environment stem from the most recent global 

macroeconomic projections of 2016 and are deemed most plausible at the time of the analysis.  

GDP development 

Economic development (GDP growth) is a key factor that drives the demand for fish and aquaculture 

products. Economic development directly influences the budgets available for buying food and non-

food products. If income levels per capita are low a large part of income is spent on food consumption 

whereas richer people spend relatively less on food. After a period of zero real gross domestic product 

(GDP) growth in 2013, the EU’s GDP growth level has gradually recovered to about 2%. GDP growth 

at EU28 level reflects different GDP growth rates in various member states. Figure 3.2 presents the 

projected average annual growth rates for respectively the economies of the old EU15 members, the 

new EU13 members, Iceland and Norway.  

Figure 3.2 Average annual GDP growth rates (%) for the period 2005-2030 
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The forecasted GDP growth rates for Iceland (nearly 3% per year) and Norway (nearly 2% per year) 

are higher than the average EU growth of around 1.6% per year. Although a stable EU economic 

growth rate over 2016-2030 is expected, there are some uncertainties that could affect the rate of 

the future GDP growth. For example: What is the impact on the EU GDP growth of the lower economic 

growth that hits the BRICs at the moment? Especially, negative economic growth rates are observed 

and expected in Brazil and Russia, while the relative growth speed in China hasn’t been that low since 

the last decades. What will be the impact on EU GDP development of the current crises in areas like 

Ukraine and the Near East? These uncertainties will also mirror and affect the future performance of 

the European seafood market. 

World fish prices 

EU’s fishery and aquaculture sector is assumed to be a small open economy, which allows it to be a 

price taker with regard to the world market developments. Therefore, world market prices (OECD-

FAO, 20167) are exogenous in the SUCCESS baseline; they are expected to increase slightly due to 

the world population growth in conjunction with the increasing demand for food. Figure 3.3 shows 

the world price development for respectively capture fish, aquaculture and traded products to 2030. 

 

 

 

 

 

 

 

 

 
Figure 3.3 Fish world prices (USD/100 kg) for period 2012-2030 

 

World oil price 

Due to a lower demand caused by slower global economic growth and an over-supply of oil, the world 

oil price dramatically dropped in the period 2014-2016. Although the oil price is expected to increase 

again, e.g. following the production cuts decided to by OPEC, diverging projection trajectories are 

envisaged. IHS Global Insight expects a rise to 120 USD per barrel by 2030, the International Energy 

Agency expects a value around 100 USD per barrel in that year, while OECD/FAO reflects holds a bit 

conservative view with 80 USD per barrel. The oil price level influences the performance of the EU 

seafood in the baseline, e.g. by affecting production and fuel costs. The SUCCESS baseline scenario 

adopts the oil price development as assumed by the IEA 2015 outlook (Figure 3.4). 

Stakeholders mention raising energy prices as a threat for the long term economic competitiveness 

of the seafood sector. Options to anticipate on expected higher oil prices range from concluding 

                                                 
7 OECD/FAO (2016), OECD-FAO Agricultural Outlook 2016-2025, OECD Publishing, Paris. DOI: 
http://dx.doi.org/10.1787/agr_outlook-2016-en 
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contracts in fisheries at fixed low energy prices with energy agency to innovating in energy saving 

production methods. Information is retrieved from interviews with stakeholders from the primary 

fishery sector, the conducted case studies and Deliverable 7.1. Different strategic options to 

anticipate on oil price changes can be explored in WP5. 

 

 

 

 

 
 
 
 
 
 
 

Figure 3.4 Crude oil price (USD) for period 2011-2030 

Exchange rate 

Global fish trade is highly influenced by exchange rates. Following the depreciation of euro against 

dollar in the period 2015-2017, a recovery of the euro is expected from 2018 onwards. However, 

there are different views on the speed and level that the recovery will follow: they range from a euro 

appreciation to 1.2 USD/euro up to 2030 (according to the EC/OECD) to a recovery up to 1.35 by 

IHS Global insights. The SUCCESS baseline scenario adopts the USD/euro exchange rate development 

as assumed by EC/OECD (Figure 3.5). Alternative recovery patterns of euro against the dollar can be 

explored under WP5. 

 

 

 

 

 

 

 

 

Figure 3.5 Exchange rate (USD/euro) for period 2005-2030 

Population growth 

Population growth drives the demand for fish and aquaculture products and has an increasing effect 

on the world and EU fish prices. The population growth, however, is slowing down in Europe, North 

America, Russia and China. While at aggregate EU level the population is roughly stable, for individual 

member states populations can grow (notably in Ireland and also in The Netherlands), or stagnate 

and decline (e.g. Germany and Poland). Further, especially in Russia a depopulation (-0.2%/year 

until 2030) is expected. Thirdly, the average growth rate per year in China is expected to decrease 
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from 0.5%/year over 1990-2016, to 0.2%/year over 2017-2025, to even 0.1% over 2026-20308. As 

China is the biggest demander for fish in the world, the uncertainty impact of a bit higher or lower 

population growth rate in this country will have significant effects on the world fish demand. 

Consequently, population growth could affect world fish prices and European fish prices. The assumed 

development of the population in respectively EU, Iceland, Norway and China in the baseline scenario 

stem from ERS/USDA (figure 3.6). Alternative population growth rate options can be explored and 

analysed in WP5.  

Figure 3.6 Population growth (%/year) in world regions for period 2010-2030 

 

3.2.2 Consumer preferences 

Consumer preferences (taste, behaviour) are another factor that drives the demand for fish and 

aquaculture products. At the moment, the consumer preferences are changing towards protein rich 

diets due to increasing incomes in the world. However, consumer preferences also deal with 

awareness about depletion of resources (fish biomass stocks; land) and environmental and societal 

problems (water and land quality; child labour) as well, which might move preferences towards 

sustainable aquatic products. Apart from factors such as own fish product price, the prices of 

substitute products (e.g. meat) and the income level, consumer trends or preferences is determining 

the fish food consumption per capita. Figure 3.7 presents the trends in per capita consumption for 

fish and meat in Europe, Asia and the world over the period 1965-2013 (FAOSTAT). World aquatic 

food consumption per capita has more than doubled in last 60 years, while meat consumption per 

capita has grown by 70%. The figure shows that especially the Asian demand for fish products has 

significantly increased.   

                                                 

8 Source: U.S. Census Bureau, International Data Base (http://www.census.gov/ipc/www/idb/); ERS/USDA 
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Figure 3.7 Trends in consumption of aquatic and meat products (kg per capita) 

One of the objectives of the SUCCESS project is to investigate methods and opportunities to influence 

consumer preferences. WP2 has conducted a willingness-to-pay study to mimic possible changes in 

preferences. Consumers have been asked for the extra expenditures they are willing to pay for new, 

sustainable fish products compared to the payments for lower priced conventional fish in the baseline 

situation. Alternative future consumer preferences will become available during the project and will 

serve as base for making alternative scenario stories under WP5 and  then investigating its effects 

on the economic performance of the European seafood sector compared to the baseline situation. 

3.2.3 Technical progress and innovation  

Technical progress and innovation are important drivers affecting the supply of the European seafood 

sector. New technologies can generate efficiencies gains, increased competitiveness of fishery and 

aquaculture products and knowledge driven jobs, but can also lead to changing needs for fish 

resources and/or land use across world regions. Further, innovations and technological developments 

depend - to a certain extent - on the societal acceptance; e.g. genetic engineering is expected to 

play a role in food and non-food applications, although their use is subject of intense debate. Also 

innovative fish processing chains are considered as an efficient manner of valorising fish biomass into 

a spectrum of fish products.  

Apart from aspects such as input prices (fuel; ice) labour costs (wages; skills), capital costs (vessels; 

machines), natural resources (fish stock; land) and regulations (subsidies; taxes), the state of 

technique and innovation is significantly determining the potential of the European seafood 

production. Figure 3.8 presents the trends in fish and aquaculture production in Europe, Asia and rest 

of the world over the period 1950-2015 (FAOSTAT9). Asia is the big player in capture fish and 

aquaculture production, while the role of Europe is decreasing. 

 

                                                 
9 FAO. 2017. Fishery and Aquaculture Statistics. Global aquaculture production 1950-2015 (FishstatJ). In: FAO Fisheries and 

Aquaculture Department [online]. Rome. Updated 2017. www.fao.org/fishery/statistics/software/fishstatj/en  
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Figure 3.8 Trends in fisheries and aquaculture production (mio tonne) 

Technical progress is embedded by e.g. the introduction of new, innovative production systems based 

on assuming a change in costs or returns compared to the business-as-usual situation. The lately 

introduced pulse production system in the Netherlands is an example of such an innovation; the 

production system saves fuel/energy costs on the one hand while its returns are increasing (more 

volumes per catch) on the other hand. Examples of product innovations are being investigated in 

WP3 and the Case Studies, which will serve for making alternative scenario stories under WP5 and  

then investigating its effects on the economic performance of the European seafood sector compared 

to the baseline situation. 

3.2.4 Fish stocks and water resources 

A last key determinant that determines the supply side of the European seafood sector is the 

availability of resources, i.e. the state of the fish stocks. Aquaculture production is driven by 

accessibility and availability of sites and water resources, whereas the baseline for capture fisheries 

will highly depend on the natural productivity of fish stocks (MSY situation), which is uncertain, as 

well as on variable weather patterns. In principle, the larger the fish stocks are the better the 

economic performance of fishery can be ceteris paribus (Arnason, SUCCESS working paper no 1.8). 

The profitability of the downstream activities, processing, distribution and retailing is also very 

dependent on the state of the fish stocks although the relationship here is somewhat less determined. 

Resource efficiency of the EU fishery systems is seen as one of EU’s flagship initiatives in the ‘Europe 

2020’ strategy. In line with this, the CFP reform argues for a multi-species management plan including 

interactions between fish stocks. Here, the maximum sustainable yield MSY remains the target 

reference of the stocks, together with a zero discard policy and the achievement of a good 

environmental status of marine waters by 2020 (see Section 3.2.3). 

Fish stocks are determined by respectively the growth of the fish stock, the fish stock size, fishing 

and natural mortality at species levels, and fishing area levels, and causalities are being estimated 

at the moment. Estimation of fish stock equations in the SUCCESS project is still under development 

and will therefore be incorporated by a scenario option. The baseline scenario, however, assumes 

exogenous determined fish stock based on ICES/FAO data. Unfortunately, this ICES information is 

not usable for the macro model as the attempts with plaice show. The advantage of this approach is 

to examine if the fish stock estimation method works, if it can improve the results, and how its results 
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defer from the simplistic approach in the baseline scenario. More details and findings from the fish 

stocks estimations will follow in Deliverable 5.2 of Work Package 5.  

.... Spatial claims/displacement 

The increased spatial claims in the North Sea can be regarded as a threat for production opportunities. 

Due to new spatial claims from offshore wind parks and marine protected areas (MPAs) fishing areas 

become smaller and impacts of these changes on production are unclear. More details are available 

in Deliverable 3.1 

3.2.5 Policy measures and regulations  

Policy responses (drivers) are identified policies (e.g. fish policies, trade policies, climate change 

policies, environmental policies, and science and innovation policies) and pathways that stimulate the 

sustainable development of the economy of fishery and aquaculture. Policy drivers address responses 

from policy makers to realise the objectives of the fishery and aquaculture sector. In fact, most 

system drivers are linked to a specific policy incentive or policy target. To get to a more desirable 

outcome, policy makers adjust policies to influence the supply and demand drivers and thereby the 

outcomes or impacts (people, planet, profit) on the performance of the fishery and aquaculture 

sector. Deliverable 3.1 of the SUCCESS project had provided an extensive, basic description of 

regulation systems. Firstly, it gives a broad overview of the European legislation framework relevant 

for fisheries and aquaculture sectors, in which the Common Fisheries Policy (CFP) plays a major role. 

Secondly, management systems for fisheries with special focus on case studies of the SUCCESS 

project have been analysed. Thirdly, regulation systems in aquaculture, including shellfish farming, 

marine fish farming and freshwater fish farming have been described. Apart from the main features 

and evolution of the European legislations and policies affecting the aquaculture primary sectors, 

emphasis is on issues related to the systems of authorisations which are applicable for marine and 

inland aquaculture.  

Common Fisheries Policy 

The SUCCESS baseline scenario adopts the 2014 CFP reform and trade policies. The CFP covers 4 

main policy areas (based on information in Deliverable 3.1): 

- Fisheries management aims to ensure high long-term fishing yields for all stocks by 2015 
where possible, and at the latest by 2020. The 2014 CFP has adopted another regulation, 
landing obligation or discard ban, which must reduce unwanted catches and wasteful 
practices. 

- International policy mainly consists of the definition of fishing agreements with countries 
outside the EU or involvement in regional fisheries management organisations (RFMO) in 
order to regulate EU fishing boat catches outside EU waters (around 25% of the total EU 
fishing boat catches). As the largest single market for fisheries and aquaculture products in 
the world, the EU cooperates with international bodies (FAO, OECD) in order to promote 
better governance in fisheries management all over the world. It also establishes Autonomous 
Tariff Quotas (ATQ) (i.e. reduced tariff rates) for certain fish and commodities imported by 
the EU processing industry because of insufficient EU supply. 

- Common Organisation of Markets (COM) aims to ensure the environmental sustainability 
and economic viability of the market for fishery and aquaculture products, through: 1) 
Strengthening the role of Producer Organisations (POs) in fisheries and aquaculture; 2) 
Defining Common Marketing Standards for fisheries and aquaculture products sold in the EU 
no matter their origin; 3) Defining rules on consumer (or mass cater) information on fisheries 
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and aquaculture products including ecolabel schemes; 4) Adjusting competition rules for 
some  products; and 5) Improving market transparency and efficiency by setting up the 
European Market Observatory for Fishery and Aquaculture Products (EUMOFA).  

- Between 2014 and 2020, the Funding of the CFP is secured by the EMFF (European Maritime 
and Fisheries Fund) in place of the European Fisheries Fund EFF (2007-2013). The objectives 
of the EMFF are 1) to help fishermen in the transition to sustainable fishing; 2) to support 
coastal communities in diversifying their economies; 3) to finance projects that create new 
jobs and improve quality of life along European coasts; and 4) to make it easier for applicants 
to access financing.  

.... Quota (catch limits) 

Quotas are established for specific fish species (expressed in tonnes with some exceptions such as 

salmon, which is expressed in number of individual fish). Quotas are only applied in EU member 

states and other European countries such as Iceland, Greenland and Norway. The availability of quota 

for some flatfish species (like sole) is limited for some countries and fishing areas. It appears 

challenging not to overfishing quota and trade quota between and within countries. More quota 

related material is available in Deliverable 7.1 

.... Landing obligation or discard ban 

Since the introduction of the CFP in 1970, more and more fish stocks have been overfished. Due to 

that development, the objective of the sustainable exploitation of marine living resources has 

importantly emphasized with each revised basic regulation of the CFP. An example was the closure 

of the North Sea herring fishery 1977 after a breakdown of the stock. Also, a precautionary approach 

had been introduced in the basic regulation of 1992 in order to preserve the reproductive capacity of 

the stocks. As stocks were not really preserved from overfishing, and the increasing awareness that 

the protection of the marine environment need to be controlled, a number of environmental 

instruments has been launched (or strengthened) in the CFP since the last decennium. First, after 

2008 the EU is stepwise introducing the Maximum Sustainable Yield (MSY), which was decided in the 

Johannesburg declaration (2002), as new international fisheries management objective. The 2014 

CFP reform mentions 2020 as the latest date on which MSY must be achieved for all stocks in 

European waters (more details are in Deliverable 3.1). This policy is in accordance with the Marine 

Strategy Framework Directive (MSFD), which was adopted in 2008 and is aimed to achieve a Good 

Environmental Status (GES) of EU marine waters by 2020.  

Second, Article 15 of the 2014 CFP regulation introduced the landing obligation or discard ban as 

environmental instrument, which came into force on 1 January 2016. Until this date fishers were not 

allowed to land catches of species for which they didn’t have or already fully utilized the quota. The 

measure however means that fishers have to land all catches of species and have to count all catches 

against the quotas (unless they are covered by exemptions such as de Minimis and high availability). 

In order to avoid that they have to stop fishing when their quota is exhausted, the landing obligation 

will need production capacity and system changes for the companies to avoid by-catch of regulated 

species. As the landing obligation CFP reform is a recent measure, its implementation at national or 

regional level is not well described so far (see Deliverable 3.1). For example, the CFP reform 2014 

concluded on the regionalisation of decisions (Art. 18), meaning that for the regional seas the member 
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states can agree on certain regulations, which so far especially regards discards plans to implement 

the landing obligation.  

Despite the current uncertainty how the discard ban will be brought into practice, it has been 

implemented in the baseline scenario by assuming that the produced bycatch will increase production 

and labour costs by 15% (Buisman et al, 2013), and choke species could limit the flatfish fisheries 

(Mardle and Metz, 2017). The rationale behind this measure is to stimulate the fisheries sector to 

work towards innovations resulting in more selective fishing methods. Better insights in the impacts 

of the discard ban on the economic competitiveness of the European seafood sector can be explored 

by an alternative scenario under WP5. 

 
.... Brexit 

In general, there is much uncertainty how the Brexit will become a fact with the ratification of Article 

50 over the next 2 years. Consequently, the consequences of the impact of the Brexit on the EU 

fishery sector are uncertain yet. The main uncertainties deal with: 

- access to UK fish areas (EEZ) by EU27 members. Will there be Unlimited access? Restricted 
access? No access? 

- distribution of the (UK) fish quota over the remaining EU member states. What are e.g. 
consequences for non-UK vessels that are now registered and fishing under UK flag? 

- trade agreements of UK with respectively EU and non-EU countries. Type of agreement will 
depend on (net-importer or net-exporter) trade position of respectively UK, EU27 and non-
EU. Possible options: 1) free trade agreement (FTA) between UK and EU27 countries (no 
import tariffs for fish products); 2) UK concludes on WTO tariffs with EU and non-EU 
countries; 3) UK concludes on WTO tariffs with EU, but concludes on FTAS (lower tariffs) with 
non-EU countries.  

For each topic there will be different options possible, which each could have a different impact on 

the demand and supply of the EU seafood sector. The scenario approach is a helpful method to 

analyse combinations of fish catch options and trade agreement options, and to quantify the impacts 

for the EU seafood sector. 

The SUCCESS baseline assumes the UK as full EU member over the whole projection period up to 

2030. Alternative Brexit options might be explored and analysed in WP5 and its effects will be 

measured by comparing with the baseline scenario.  

 
.... Protectionist trends 

There is a tendency towards bilateral trade interactions between regions instead of multilateral trade 

interactions. Examples of moving from liberalization to protectionism appear from e.g. the changing 

geopolitical climate in the US and the current negotiations about the UK leaving EU Brexit. This 

developments in regional trade relations might influence the net-trade position of the European 

seafood sector. 

.... Non-tariff Measures (NTMs) 

Non-tariff measures (NTMs) can only be captured implicitly in the baseline scenario as no observed 

data on e.g. their trade costs and size effects are available in statistics. This means that NTM effects 

are actually part of other operational costs that relate to the production or trade of fish products 
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(source AER). Work in WP1 is under development to estimate the effects of implementing NTMs on 

trade costs and trade size of fishery production. Findings from that analysis will become available by 

the end of 2017. Introducing higher or lower intensity of NTMs can be explored under alternative 

scenario story lines in WP5, while its effects will be compared with outcomes under the baseline 

situation.  

 

.... Summary of policy assumptions in baseline 

Table 3.1 gives an overview of the CFP aspects that are adopted in the SUCCESS baseline scenario. 

The influence of uncertainties like the discard ban/landings obligation and the Brexit on the economic 

sustainability of the European seafood sector will be analysed by alternative scenarios applied in WP5. 

Table 3.1 CFP related assumptions in the baseline scenario  
Policy Policy assumptions in baseline scenario up to 2030  
CFP - 
Management 

Continuation of 2014-2020 policies  up to 2030:  
- catch limits (TACs) 
- individual harvesting quotas 
- fishing days 
- fishing production systems 
- landing obligation/discard ban by assuming 15% higher labour and services costs 
 
Note: due to current uncertainty about its implementation, further impact 
assessments of the landing obligation/discard ban might be explored as alternative 
scenarios  
 

CFP - 
International 
Policy 

Continuation of 2014-2020 up to 2030:  
- import quotas;   
-tariff-trade restriction regimes: implicit tariffs are taken, which in principle follow 
the PSE approach for market price support by measuring the difference between 
world market and domestic market, due to limitations in data; 
- signed agreements of EU and third countries (e.g. NAFTA - North American Free 
trade Agreements, CETA betweem EU and Canada);  
-Russian ban is expected to be faced out by the end of 2017 (follow EC time line); 
- negotiated trade agreements are not incorporated 
 
Note: due to uncertainty about its implementation (hard Brexit or soft Brexit?), 
alternative options might be formulated in WP5, which impacts on European fishery 
and aquaculture might be investigated with help of the SUCCESS toolkit 

CFP - COM Ecolabel schemes are implicitly captured in the baseline scenario, as their effects 
are implicitly captured by obtained operation costs (the MC model can provide 
most detail in operational costs) 
 

NTMs Non-Tariff Measures (NTMs) are implicitly captured in the baseline in the sense that 
their effects are included in the obtained trade volumes and values.  
 
Note: As far as known, NTMs have only been treated in a qualitative way. In the 
SUCCESS project efforts are undertaken to estimate the impacts of NTMs on trade 
volumes and values in a quantitative way. The trade effects of implementation of 
more/less NTMs might then be integrated in the models as part of alternative 
scenarios in WP5. 
   

FSE Continuation of the Fish Support Estimate as published by the OECD (under 
construction), continuation of 2015 level up to 2030 
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3.3 Baseline assumptions in SUCCESS toolkit 

Section 3.2 has discussed the set of driving factors that influence the economic performance of the 

European fishery and aquaculture market as well as their assumed development patterns in the 

baseline – business as usual - scenario. In line with this, the SUCCESS toolkit has been prepared to 

quantify the impacts of (changes in) respectively supply drivers (technical progress and innovations), 

demand drivers (economic development, population growth, consumer preferences), policy 

instruments (CFP, NTMs, trade regulations) and resources (fish stocks, energy use) on the degree of 

competitiveness of the European seafood sector up to 2030.  

The set of assumed (or exogenous) values for the driving factors makes up the set of key data 

requirements of the SUCCESS toolkit. They are the base for the SUCCESS baseline scenario and need 

to be harmonized across the models used in the SUCCESS toolkit. E.g. the use of exogenous variables 

in MAGNET and AGMEMOD is identical, such as for GDP and population development. There is no 

need to include exogenous values, which are only present in one model, in the other models. Common 

exogenous drivers which have to be harmonized have been listed in section 3.2. Additionally, further 

assumptions having an impact on the model outcomes have to be harmonized. For example, assumed 

exogenous changes in consumer preferences or technical progress over time have to be included in 

all models. For example, reduced meat consumption per capita and increased fish consumption per 

capita because of a new attitude based on environmental or health concerns. A baseline scenario for 

the three model types has been developed under the harmonized data and set of assumptions, like 

population growth, GDP growth, consumption/capita development, CFP policies, if present. The better 

these inputs are harmonized, the more likely the results across the models will converge. Section 4 

shows the results of the baseline scenario based on the SUCCESS toolkit. 

4. Results of Baseline scenario 
This Section shows the baseline scenario output of the three models in the SUCCESS toolkit. The 

SUCCESS toolkit provides multiple indicators that can measure different aspects of competitiveness 

of the EU seafood sector, under both a baseline scenario and under alternative scenarios. Columns 2 

and 3 of Table 4.1 show the competitiveness indicators for each model type and the regional and 

temporal scope for which the indicators provide values in the baseline scenario.   
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Table 4.1 Indicators measuring competitiveness of EU seafood sector in SUCCESS toolkit 
SUCCESS tool Indicators measuring competitiveness Scope (regions, period)  
Micro-approach  costs, returns and profits of fishery and fishing 

industry sectors in real cases (e.g. for specific 
regions, for specific production techniques, for 
specific species) 
  

Case Studies  
 
  

MAGNET model expected growth of fisheries and aquaculture in 
Europe; in terms of value added, turnover, 
employment, trade balance 
 
expected development of prices for 
aquaculture/fisheries 
 
GDP and welfare impact of aquaculture and 
fisheries 
 

EU27, rest of Europe, 
China, Vietnam, Russia, 
Indonesia, USA and 
Canada (and 13 other 
regions in world) 
 
Historical period and ex-
ante projections up to 
2030  
 

AGMEMOD 
model 

self-sufficiency rates (that is the supply-use 
ratio) for fisheries categories 
production volumes, food and feed volumes, 
trade volumes for fishery and aquaculture 
categories (market outlooks)  
prices for fishery and aquaculture categories 
 

EU member states, 
EU27, Iceland, Norway 
 
Historical period and ex-
ante projections up to 
2030 

 

4.1 Baseline results at case level  

This section presents the estimation of competitiveness for different European fisheries which 

provides a baseline for the case studies in the SUCCCESS project. It provides a starting point for The 

SUCCESS study encompasses a wide range of different cases, and estimates for the UK whitefish 

case have already been presented. In this report we present the main findings for a wider range of 

cases, i.e. different cases in the EU, according to different species, areas and gear types in the 

baseline scenario. 

4.1.1 Data description 

The data covers different countries, fishing technologies, vessel lengths and fishing areas. Table 4.2 

presents information on the countries, technologies and the vessel lengths, where available. The data 

spans the years 2008 – 2014, although in some cases data is only available for a subset of that 

period. This baseline analysis covers a wide range of different fisheries, using data derived from 1) 

the Annual Economic Reports from the European Commission10, and 2) various case studies from the 

SUCCESS Project. The vessel length categories may differ between different fishing technologies. 

Table 4.2 Countries, technologies, vessel lengths and fishing regions in baseline analysis  

Countries  Fishing technologies  Vessel 
length 
(meters) 

 Fishing regions 

Belgium (BEL)  Beam trawlers  12 - 18  North – East Atlantic 
Bulgaria (BGR)  Demersal trawlers and/or demersal seiners  18 - 24  Mediterranean and 

Black Sea 
Croatia (HRV)  Dredgers  00 - 10  Other fishing regions 
Cyprus (CYP)  Pelagic trawlers  24 - 40   
Denmark (DNK)  Purse seiners  40 +   

                                                 
10 https://stecf.jrc.ec.europa.eu/data-reports 
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Estonia (EST)  Vessel using other active gears  06 - 12   
Finland (FIN)  Vessels using polyvalent active gears only  10 - 12   
France (FRA)    00 - 06   
Germany (DEU)       
Greece (GRC)       
Ireland (IRL)       
Italy (ITA)       
Latvia (LVA)       
Lithuania (LTU)       
Malta (MLT)       
Netherlands (NLD)       
Poland (POL)       
Portugal (PRT)       
Romania (ROU)       
Slovenia (SVN)       
Spain (ESP)       
Sweden (SWE)       
United Kingdom 
(GBR) 

      

 

The main variables of interest are cost and operating income, which are plotted in Figure 4.1. The 

fitted line, describing the operational profit line, bends upwards which means that operational profits 

increase as a proportion of income with increased production. All the red dots represent fisheries 

operating at a loss in 2015. However, no conclusions can be made without careful modelling. 

Figure 4.1 Relationship between operational costs and income 

4.1.2 Costs, profits and competitiveness 

The model consists of two estimated equations and three additional equations derived from the 

estimated ones. The estimated equations represent relationships between: 

- cost and effort (cost function); 
- landings and effort (landings function). 
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With these estimations in hand we can derive respectively income functions, profit functions and 

competitiveness functions. 

The analysis of both profit and competitiveness functions is the main topic of interest as it allows us 

to investigate how different policy options affect profits and competiveness for different fisheries. The 

income function is nevertheless important as it is necessary for estimating the other two. 

Relationship between cost and effort 

For the data analysis, a type of panel data analysis was conducted. Each fishery was allowed to have 

a different slope, being implemented with an interaction between the effort variable and a dummy 

for each fishery. Furthermore, dummy variables where included for respectively year, country and 

fishing region as defined above. This allows a consistent estimate for the other variables even if there 

are unobserved or missing variables, such as biomass. This assumes that the fluctuation of biomass 

can be different between countries, and fishing regions but that they are the same for a given fishing 

technology within each country and fishing region.11  Using these dummy variables helps to get better 

statistical estimates for our functions, keeping in mind that not all the required data are available. 

The model of interest, for fisheries i, at time t, is 

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑡𝑡𝑐𝑐𝑡𝑡𝑖𝑖 =  𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡𝑒𝑒𝑡𝑡𝑖𝑖𝑖𝑖
𝛽𝛽𝑖𝑖 + 𝑦𝑦𝑒𝑒𝑡𝑡𝑒𝑒𝑖𝑖 + 𝑐𝑐𝑡𝑡𝑐𝑐𝑐𝑐𝑡𝑡𝑒𝑒𝑦𝑦𝑖𝑖 + 𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑡𝑡𝑐𝑐𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  

where energy consumption in litres is used as a proxy variable for effort. Static gear fisheries are 

currently excluded from the analysis as there are no reasonable proxy variable for effort in those 

cases. Here, the total cost is considered by the total operational cost, and is measured in euros. 

Hence, depreciation and the cost of fishing rights are excluded from the definition.12  The above 

equation simply says that the total cost in each fishery is determined by effort and a series of other 

variables (year, country, region) that are not specified, but indirectly controlled for with dummies.  

For this function we measure the beta (𝛽𝛽𝑖𝑖), which links costs with effort. Almost all the coefficients of 

interest are statistically different from zero at the 99% significance level. The distribution of the betas 

is fairly  spread, meaning that the marginal cost of effort, as a proportion of total cost, varies quite 

a bit between countries, fishing gear and vessel lengths. They are, however, almost all below one, 

meaning that the marginal cost decreases with effort (Table 4.3).  

Table 4.3 Statistics on relation between energy consumption and total costs (bèta) 

Statistics Bèta 
15th  percentile  0.49      
50th  percentile   0.63      
85th  percentile  0.90      
Mean  0.61      
Standard deviation  0.33      

Labour costs are not explicitly included as an explanatory variable in the estimations. The reason is 

that in many fisheries labour costs are highly correlated with other effort variables, and that it is 

                                                 
11 One could also include the effects of fish stock in the model, but this method allows for unbiased estimates of 

the betas without having to choose a functional form or a metric for the total biomass. The method used here 
also allows for unobserved effects, under the same conditions, without causing biased estimates. 

12 This consists of energy cost, repair and maintenance cost, wages and salaries of the crew, other variable costs 
and other non-variable costs. 



 

Deliverable Report 1.4    

 33 

problematic, for statistical reasons, to use more than one measure of effort simultaneously. Using 

many measures of effort makes it also very difficult to interpret the results. 

The estimates for the fixed cost are in accordance with economic theory. However, the bètas are all 

less than one, meaning that the marginal cost is decreasing. This means that, the cost per unit of 

effort (proxied with litres of fuel) decreases with bigger fisheries which is one indication of economies 

of scale. The estimates are robust against the model specification.  

Relationship between effort and landings 

To estimate the relationship between effort and income from landings, a similar model has been 

used: 

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑐𝑐𝑙𝑙𝑟𝑟𝑐𝑐𝑟𝑟𝑐𝑐𝑖𝑖 =  𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡𝑒𝑒𝑡𝑡𝑖𝑖𝑖𝑖
𝛿𝛿𝑖𝑖 + 𝑦𝑦𝑒𝑒𝑡𝑡𝑒𝑒𝑖𝑖 + 𝑐𝑐𝑡𝑡𝑐𝑐𝑐𝑐𝑡𝑡𝑒𝑒𝑦𝑦𝑖𝑖 + 𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑡𝑡𝑐𝑐𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  

Again, most of the coefficients for the parameter for effort (deltas, 𝛿𝛿𝑖𝑖) are also between zero and one 

(Table 4.4). Economically speaking, a negative value does not make sense, as that would imply that 

more effort hampers landings. But a few estimates were negative. That is probably due to inherent 

randomness, rather than an accurate value, which is normal when having so few data points for each 

fishery. 

Table 4.4 Statistics on relation between energy consumption and landings (delta)  
Statistics Delta 
15th  percentile 0.05386203 
50th  percentile  0.43636021 
85th  percentile 1.04705801 
Mean 0.47808072 
Standard deviation 0.42203124 

 

4.1.3 Analysis 

Previous work within the SUCCESS project has included a thorough discussion on the MC-approach 

to measuring competitiveness. That discussion will not be reiterated here, but the main results is 

that, broadly speaking, competitiveness can be measured by profits as a share of turnover, which is 

itself a function of effort. 

The following analysis uses the median from both estimation equations to examine a typical case (it 

also median estimates for each of the dummy variable category, except for the year, in which case 

the last year, 2014, was used). The price was also determined by the median price of all the fisheries, 

and is here assumed constant. However, it bears to keep in mind that the specifics of these 

relationship can differ widely between fisheries, although the functional forms are in most cases the 

same. This is illustrated in Figure 4.3, which shows how the relationships between effort and landings 

can vary between fishing technologies. This also applies to different vessel lengths and different 
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countries, and the same is true about the other relationships. Thus, although the general lessons are 

true in most cases, the specific values do not necessarily apply to any of them.  

 

Figure 4.3 The relationship between effort and landings13 

 

The MC model consists of three estimated functions, and three functions derived from the estimated 

ones. The results for the median estimation are shown in table 4.5. 

 
Table 4.5 Estimated MC model (median)  
Variable  Function 
cost  = exp(7.315544 + log(effort) * 0.6080851) 
landing  = exp(9.061046 + log(effort) * 0.4780807) 
income  = landing * 3.193186 
profit = income - cost 
competitiveness effort = profit / landing 

 

Various relationships between different variables in the model can be calculated from these 

estimations. Figure 4.4 shows how the cost and income (dependent on landings) change with effort, 

measured as litres of fuel used. 

                                                 
13 The lines show a fitted values estimated with the so-called LOWESS method (LOcally WEighted Scatter-plot 

Smoother), and not the MC models.  
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Figure 4.4 Relationship between effort and landings 

According to the model there is a non-linear relationship between cost and landings volumes. As 

effort increases, both operational cost and landings increase, but the increase diminishes with as the 

effort increases. From those functions the relationship between cost and landings can be derived, 

which has similar properties. That indicates that economies of scale are present, i.e. even though 

more cost is associated with increased landings, the cost per kilo decreases as the landings increase. 
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The functions on  functions also allow the investigation of the profit function, i.e. the relationship 

between profits (measured in monetary terms) and effort (measured as energy use). Figure 4.5 

shows this relationship for the median of all models. 

Figure 4.5 Relationship between effort and profits. 

The figure also depicts the optimal effort, i.e. the level of effort that maximizes profits. Profits increase 

with energy use up to a certain point, but after that point the profits will decline with increased effort. 

Profits even become negative after a certain point of effort. This is in accordance with economic 

theory and demonstrates the effect of diminishing marginal returns of inputs in production. 

It is, however, worth noting that for most of the fisheries, the effort is well below what is needed for 

maximum profit. It would therefore be profitable in each of those cases to increase effort, ceteris 

paribus, i.e. if others do not alter their effort, regardless of whether it is beneficial for the fisheries 

collectively or not. This is in accordance to the common open access theory of fisheries (Tragedy of 

the Commons).14 The individual behaviour is perfectly rational but the collective impact is socially 

not the best outcome. 

                                                 
14 Hardin, G. (1968). The Tragedy of the Commons. Science, Vol. 162, Issue 3859. 
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This result underlines the need for regulation as the individual behaviour is sub-optimal from a global 

perspective as different economic agents do not fully incorporate the combined effect of everyone’s 

behaviour on the overall profitability. Without regulation, which restricts total catches, too much 

effort will be exerted in each fishery, resulting in overfishing, given plausible assumptions with 

regards to the relationship between stocks and fishing effort (i.e. when values in the same range as 

most fisheries). 

Our main objective is with using the MC-approach to estimate competitiveness functions for different 

fisheries. Figure 4.6 shows the competitiveness function for all the different fisheries combined, using 

the median outcome for each and every fishery. 

Figure 4.6 Relationship between competitiveness and effort 

Competitiveness is measured as profits divided by income. As both variables are a function of effort, 

the competitiveness score is also a function of effort. The competitiveness score is depicted on the 

y-axe of Figure 4.6; the competitiveness decreases with effort. Note that the competitiveness score 

is positive where the profit is positive. As graphs 4.5 and graph 4.6 show, the maximum 

competitiveness is not always the best goal. The profit is highest when the effort is around 0.5 – 1 

billion litres (in this example), but a higher level of competitiveness can be reached at smaller scale. 

Point estimates  
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As discussed in the MC manual (Working Paper no. 6), competitiveness is a function of quantity or 

effort. But it can be helpful to summarize it to a single number at the current level of effort. Here we 

use operational profit as a share of operational income (see formula (2) in Working Paper no. 6) to 

examine the competitiveness score (θ2) of different fisheries (as before fisheries are separated here 

by country, fishing region, fishing tech and vessel length) as they stood in 2014.  

Such estimates provide a basis for comparison, not only between similar fisheries in different 

countries, but also for measuring effects of different policies on competitiveness scores. Such policy 

changes can be: 

- Direct measures that affect revenue and/or costs; or  
- Indirect measures, e.g. changes in institutions (rules and regulations) that again affect 

revenues and/or costs. 

First, we show the distribution of current scores for different fisheries in the AER database. As would 

be expected, in cases where the profit is negative, the competitiveness score is also negative. Figure 

4.7 only shows values between -1 and 1, which contain most of the values (see Annex B).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 Distribution of competitiveness scores 

Looking at the distribution of competitiveness scores, the majority of them lie between -0.2 and 0.6. 

Although this baseline case is first and foremost designed to provide a starting point for comparison 

and projections it is useful to demonstrate how the different fisheries are with regards to 

competitiveness scores. This is shown in figure 4.8. 
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Figure 4.8 Density of competitiveness scores by country 

 

When comparing countries, most have a small range, with mostly positives scores, but few, such as 

Estonia, Slovenia and Malta have a wide range of scores.  

It is also possible to see the different competitiveness scores, not only by country but also by different 

fishing gears (Figure 4.9). 
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Figure 4.9 Density of competitiveness scores by different fishing technologies15 

 

4.1.4 Future threats and opportunities 

These results provide a baseline for studies of different policy options for different fisheries. Although 

this is work in progress, the outcome of the baseline scenario already points out to some future 

threats and opportunities. 

Fish stocks 

One apparent threat is the apparent economic increasing returns to scale in production at current 

production levels. This does not have to be perceived as a threat in itself, as increasing returns to 

scale should provide scope for increased efficiency in production but in that respect two issues have 

                                                 
15 See table 2 for acronyms for different fishing technologies. 
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to be kept in mind. First, in order to achieve increased efficiency through this channel, a consolidation 

of the industry is necessary, as not all fisheries can expand their production probably above 

sustainable harvest levels in some cases, at least in the capture fisheries sector, without negative 

effects on the fish stock. The second issue is related to the first one, and that is that in those cases 

where the fish stocks are limited or being harvested near their sustainable levels, increased efficiency 

due to economy of scales at the firm level can only be attained through further consolidation of firms 

in the respective industries.  

Consolidation of industries 

In some instances (cases and fisheries) consolidation of industries may not pose a problem, while in 

other they may be politically and socially unacceptable. This also illustrates the double-faceted nature 

of many of the challenges of increasing efficiency in the fishing industry. Measures that increase 

efficiency often require measures that are politically and socially difficult. Consequently, efficiency 

gains made by some can be partly offset by economic loss for others. 

Landings 

Furthermore, policy decisions that affect landings can be analysed for each case study, including 

landing obligations. Landing obligations affect both the level of landings and the cost of harvesting, 

as fishers will be obliged to store and even in some cases do at least some basic processing before 

landing all the catches. Increased landings and changes in the species composition of landings can 

also have an effect on average prices. Such changes can also be analysed using this methodology 

and the baseline case. Such issues should not only be regarded as posing threats, they may also 

provide opportunities in some cases. 

These are among the many issues that will be analysed further at case study, sector and firm levels 

in the project. 

4.2 Baseline results at European country level  

At first instance, the initial Fish Module in AGMEMOD (see Deliverable 1.3) considered the seven 

Fish categories as stablished by FAO, which was taken as main source for building the fish balances 

of member states. After consultations with the market knowledge from experts involved in the 

SUCCESS project, Plaice has been included within the Fish module as a show case. Experts justify 

the split-off of Plaice from Demersal marine fish, due to its relevance for the European market. In 

2014, 86% of the global catches of European plaice came from the EU MS (EUMOFA). Plaice in Europe 

only originates from captured production and not from aquaculture system. With an average price in 

Europe of 1 euro per kg it is considered as a low-price fish. Furthermore, plaice presents the highest 

TAC (2015) among other flatfish species; the TAC more than doubled between 2008 and 2015. As is 

not fully used there is further room to extend and develop plaice production. The case study ‘Plaice’ 

is important for Germany; it is the third main importer after Netherlands and Italy, and the second 

main consumer after Italy. With this extension, the AGMEMOD baseline projection has been 

conducted for 8 fish categories up to the year 2030: 

- pelagic marine fish, demersal marine fish, other marine fish, freshwater and diadromous fish, 
plaice, crustaceans, molluscs and cephalopods.  
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It should be noted that the inclusion of carp, whitefish and flatfish is under development.  

Further, AGMEMOD considers the following 28 geographic regions: 

- 25 EU member states: Germany, France, Netherlands, Slovenia, Spain, France, United 
Kingdom, Italy, Ireland, Denmark, Poland, Portugal, Greece, Czech Republic, Austria, 
Belgium-Luxemburg (aggregated in one region), Bulgaria, Estonia, Finland, Croatia, Hungary, 
Latvia, Lithuania, Romania, Slovak Republic and Sweden;  

- 2 Northern European countries: Iceland and Norway; 
- the rest of the countries are aggregated in one geographic region, named the Rest of the 

World (RoW).  

This section captures figures on the preliminary baseline projection for each region and each fish 

category on: 

- aquaculture and capture fisheries production and consumption16 (in thousand tonne); and  
- the import unit value (in US$/100 kg). The implementation of fish stocks is under 

development and not captured yet in this baseline version. Therefore, the difference between 
production and consumption is considered as the net trade17.  

4.2.1 Global market  

The global fishery production for the eight categories implemented in AGMEMOD is projected to 

increase up 171.3 million tonne (11%) over the period 2011 to 2030 (see Table 4.6), stimulated by 

technology improvement and demand trends. However, the major increase is observed for 

aquaculture production, which is expected to grow by 27% in 2030. The share of aquaculture in total 

seafood production will slightly rise from 40% in 2011 to 45% in 2030. Capture fishery production 

will still represent more than half of the global seafood production by 2030. Nevertheless its share is 

expected to decline from 60% in 2011 to 55% in 2030, as result of its minimal growth projected by 

1% in 2030.    

Within the European Member States the expansion of fish production is expected to be similar for 

aquaculture and capture fishery. Resulting from technical progress and innovation in fishery 

production, aquaculture and capture fishery are forecasted to increase with respectively 13% and 

11% by 2030. On the other hand, the share of EU MS in global aquaculture production will slightly 

decrease from 2% in 2011 to 1.8% in 2030, while its share in global capture production will grow 

from 5.6% in 2011 to 6.2% in 2030 due to the stock recovery of certain fish categories, mainly 

demersal marine fish and freshwater fish.  It should be noted that although biomass stock is not yet 

integrated within the model, stock recovery expectations is implicitly considered in the baseline 

projection. In AGMEMOD, this expectation of stock recovery influences the capture production 

through a reduction of the fishing effort and lower operational costs. 

 

                                                 
16 Consumption refers to total use, which encompasses respectively food use, feed use, seed use and other uses. 
17 So far, biomass (fish stock) is not yet implemented in the model. Therefore the net trade by country and fish 
category is calculated as the difference between production and consumption: Net Tradec,i= Supplyc,i-Demandc,i . 
On the contrary, global net trade should be 0 per definition, as global supply should be equal to global demand. 
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Table 4.6 Projected fish production by region and by production system 

 Wild fish production  
(000 tons) 

% 
Change 

Aquaculture production  
(000 tons) 

% 
Change 

 2011 2020 2030 2011-
2030 2011 2020 2030 2011-

2030 
Global 93,253 93,441 94,054 1% 61,055 68,253 77,255 27% 
EU MS 5,227 5,483 5,793 11% 1,250 1,322 1,409 13% 
Spain 1,009 1,056 1,110 10% 272 284 300 10% 

Denmark 737 781 832 13% 35 38 41 17% 
UK 618 631 645 4% 199 205 212 7% 

France 483 533 599 24% 207 219 234 13% 
The 

Netherlands 399 409 421 5% 44 49 55 25% 

Germany 234 248 265 13% 39 41 43 10% 
Portugal 216 229 245 13% 9 10 11 24% 

Italy 217 222 227 5% 164 170 177 8% 
Greece 64 66 68 7% 111 125 143 30% 
Iceland 1,141 1,306 1,528 34% 5 7 9 60% 
Norway 2,284 2,355 2,437 7% 1,144 1,235 1,344 18% 

RoW 84,601 84,297 84,295 -0.4% 58,655 65,690 74,493 27% 

*Include fishmeal fisheries, which are not human consumption. 

Source: FAO fishstat – Fishery statistics. Data show nominal catches which refer to landings on live weight basis, 
without any distinction for further processes (http://www.fao.org/fishery/cwp/handbook/B/en). 

 

Spain, Denmark, the United Kingdom and France remain the main capture fishery producers in the 

European Union by 2030, and together they represent 55% of the EU MS total capture production18. 

Spain reaches 1.1 mio tonne in 2030, which means a 10% increase after 2011. However, the highest 

growth is observed in France (24%). Similarly, 76% of the EU MS total aquaculture production in 

2030 is provided by Spain, France, United Kingdom, Italy and Greece. Again, Spain appears as the 

biggest aquaculture producer with a grow expectation of 10%. Though the Greek aquaculture share 

in EU MS aquaculture production is only 10%, with 30% it shows the highest growth by 2030 as 

respond to the expansion on aquaculture production mainly in marine fish and molluscs.   

Norway and Iceland together represent 4% of global capture production by 2030, while the latter is 

projected to increase 34% by 2030. Norway stands out among the European countries due to 

aquaculture production; this country is not only expected to provide almost the same level of 

aquaculture production as the EU MS together, but it also shows a higher increase (18%) over the 

                                                 
18 Statistics Source for production is FAO Fishstat, which refers to FAO major fishing areas:  

Inland areas: 01 Africa Inland water, America, 02 North  -Inland waters, 03 America, South – Inland waters, 04 
Asia – Inlands waters, 05 Europe – Inland waters, 06 Oceania – Inland waters, 07 Former USSR  area – Inland 
waters, 08 Antarctica – Inland waters. 

Marine areas: 18 Artic Sea, 21 Atlantic - Northwest,  27 Atlantic – Northeast,  31 Atlantic, Western Central, 34 
Atlantic - Eastern Central, 88 Pacific, Antarctic, 87 Pacific, Southeast, 81 Pacific, Southwest, 77Pacific, Eastern 
Central, 71 Pacific, Western Central, 67 Pacific, Northeast, 61 Pacific, Northwest, 58 Indian Ocean, Antarctic and 
Southern, 57 Indian Ocean, Eastern, 51 Indian Ocean, Western, 48 Atlantic, Antarctic, 47 Atlantic, Southeast, 41 
Atlantic, Southwest. (http://www.fao.org/fishery/cwp/handbook/h/en) 

 
 

http://www.fao.org/fi/website/FIRetrieveAction.do?dom=area&xml=Area88.xml
http://www.fao.org/fishery/cwp/handbook/h/en
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period 2011-2030. Results show a minimally decrease in capture production for the Rest of the World 

(RoW), while aquaculture production is projected to increase 27% by 2030, reaching 74.5 mio tonne. 

The production evolution of fish categories differs according to the production systems (see figure 

4.10). Pelagic marine fish is the most requested fish category of the capture production system. It 

represented 38% of global fish capture production in 2011 and is expected to decrease by 8% in 

2030. It is followed by demersal marine fish, which represented 21% of global capture fish in 2011 

and showing a short 2% increase by 2030. Other marine fish is projected to decline by 1% up to 

2030. As aquaculture production for these three categories is rather small, neither is extending 

worldwide (i.e. considering the EU MS, Norway and Iceland production, aquaculture demersal is 7% 

of total demersal production; aquaculture pelagic is 0.1% of total pelagic production; aquaculture 

other marine fish is 0.03% of total other marine fish)19, these capture fish categories are not expected 

to be directly substituted by their cultivated counterparts. Therefore capture fishery of these species 

is intensive and it is directly threatening the biomass stocks. On the contrary, aquaculture production 

system of freshwater and diadromous fish is worldwide developed and is the main production source 

of this fish category. Thus, it promotes a fast recovery of its biomass stocks. As a result, capture 

freshwater fish (wild trout) and diadromous fish are expected to increase by 21% in 2030. Cultivated 

freshwater and diadromous fish represent 63% of global cultivated fish by 2030 and it is projected 

to increase 26%. Cultivated molluscs represent 24% of global aquaculture fish production, and 

crustaceans 10%. Both categories are projected to increase respectively 28% and 27% by 2030. 

Aquaculture production of cephalopods is still incipient by its 2.9 tonnes in 2011 and its projected 

increase to 2030 by 1%.  

 

 
Note: Pe: pelagic marine fish; Dem: demersal marine fish; Fre: freshwater and diadromous fish; Oma: other 
marine fish; Cru: crustaceans; Ce: cephalopods; Mo: molluscs; Pl: plaice. Aquaculture production of Cephalopods 
is still incipient, and less than 3 tonnes in 2011. Note that Plaice production is still less than 1 million tonne; it is 
just one specie group, while the other fish groups comprise several fish species. 

Figure 4.10 Projected global fish production by category and production system 

 

                                                 
19 The relationship is: (Aquaculture production in EU MS+Norway+Iceland ) / (Total aquaculture and capture 
production in EU MS+Norway+ Iceland) 

 

 -
 5
 10
 15
 20
 25
 30
 35
 40
 45
 50

Pe De Fre Oma Ce Cru Mo Pl

M
il

li
on

 t
on

n
e

Capture Production

Fre Mo Cru De Oma Pe Ce

Aquaculture Production

2011
2020
2030



 

Deliverable Report 1.4    

 45 

In contrast, plaice is still not cultivated and only obtained through capture fishery. Though only 0.1% 

of global catches relates to plaice, it is an important fish product for the EU MS; this one specie 

represents 6% of the demersal marine fish category in 2030 Capture fishery of plaice in the EU MS 

is projected to increase by 10% during the period 2011-2030.  

Global fish domestic use will steadily grow by 11% up to 2030. At that time, about 10% of the global 

fish consumption will originate from the EU MS. The EU MS share in global fish consumption varies 

between 4% and 21% depending on the fish categories, with the exception of plaice. In that case, 

the EU MS is projected to be responsible for 75% of global plaice consumption in 2030 (see figure 

4.11). This is followed by demersal and pelagic marine fish, where EU MS consumption will represent 

21% and 16% respectively.  

Note: Pe: pelagic marine fish; Dem: demersal marine fish; Fre: freshwater and diadromous fish; Oma: other 

marine fish; Cru: crustaceans; Ce: cephalopods; Mo: molluscs; Pl: plaice 

Figure 4.11 Projected global fish consumption by category 

 

 

Note: Pe: pelagic marine fish; Dem: demersal marine fish; Fre: freshwater and diadromous fish; Oma: other 
marine fish; Cru: crustaceans; Ce: cephalopods; Mo: molluscs; Pl: plaice 
 

Figure 4.12 Projected global fish consumption in 2030 by category and region 
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4.2.2 European market  

Total fish use20 in EU MS is projected to grow by 2.5 mio tonnes to reach 16.6 mio tonnes in 2030. 

Although the global consumption of pelagic marine fish is expected to decrease by 8%, it is the most 

demanded fish category of the EU MS; EU consumption will increase by 22% in the projected period. 

This is followed by the demand for these two categories: demersal marine fish and freshwater and 

diadromous fish, which is resulting in higher consumption levels of 13% and 16% respectively. Figure 

4.13 presents the projected per capita consumption of fish within the EU MS. Per capita consumption 

of pelagic marine fish will increase from 9.45 kg in 2011 to 11.17 in 203021. Though its per capita 

consumption is expected to stay below 3 kg/capita in 2030, with 22% Crustaceans is showing the 

highest increase across the analysed fish categories.  

 

Note: Pe: pelagic marine fish; Dem: demersal marine fish; Fre: freshwater and diadromous fish; Oma: other 
marine fish; Cru: crustaceans; Ce: cephalopods; Mo: molluscs; Pl: plaice 

Figure 4.13 Projected per capita fish consumption in the EU MS by categories in kg 

Comparing the per capita fish consumption number across the EU MS, Portugal presents the highest 

consumption levels, namely 62 kg/capita in 2030 (Figure 4.14). This number is followed by Spain 

and Finland, with 51 kg/capita and 36 kg/capita respectively. 

                                                 
20 This includes food use, feed use, seed use and other uses. 
21 Unfortunately, domestic use data is provided only per fish categories and not independently per species. 
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Note: PT: Portugal, ES: Spain, FI: Finland, FR: France, IT: Italy, NL: Netherlands, DK: Denmark, GR: Greece,  
UK: United Kingdom, DE: Germany, PL: Poland, R-EUMS: Rest of the EU MS 

Figure 4.14 Projected per capita fish consumption by countries from EU MS in kg 

Table 4.7 shows the main regions across EU MS, Iceland and Norway for aquaculture and capture 

production in 2030 by categories. It is observed that especially the aquaculture fish market will be 

mostly dominated by a few regions in 2030. Likewise, growth rates are on average higher for 

aquaculture systems than under capture production due to technological improvements.      

Table 4.7 Projected top three fish producing regions from EU28, Norway and Iceland by fish 
category and production system  

 2030 (000 tonnes)  
2030 (% share in 

aggregate of EU28 + 
Norway + Iceland) 

% Change (2010-2030) 

Capture production 

Pe EU MS NO IS ES EU MS NO IS ES EU MS NO IS ES 
 3,198 1,306 1,021 564 58% 24% 18% 10% 13% 6% 51% 12% 

De EU MS NO ES IS EU MS NO ES IS EU MS NO ES IS 
 1686 997 564 489 53% 31% 18% 15% 11% 10% 10% 11% 

Mo 
EU MS UK FR DK EU MS UK FR DK EU MS UK FR DK 

241 80 61 37 99% 33% 25% 15% 4% 3% 6% 3% 

Cru 
EU MS NO UK IT EU MS NO UK IT EU MS NO UK IT 

228 129 69 24 62% 35% 19% 6% 3% -4% 2% 1% 

Fre 
EU MS FI PL DE EU MS FI PL DE EU MS FI PL DE 

140 41 23 19 99% 29% 17% 13% 11% 7% 8% 10% 

Ce 
EU MS ES FR IT EU MS ES FR IT EU MS ES FR IT 

123 49 23 22 100% 40% 18% 18% 6% 5% 4% 7% 

Pl 
EU MS NL DK UK EU MS NL DK UK EU MS NL DK UK 

91 30 25 18 92% 30% 25% 18% 10% 3% 20% 3% 

Oma 
EU MS ES IT GR EU MS ES IT GR EU MS ES IT GR 

87 56 10 6 100% 64% 12% 7% -2% -2% -2% -2% 

Aquaculture 

Mo 
EU MS ES FR IT EU MS ES FR IT EU MS ES FR IT 

679 224 179 118 100% 33% 26% 17% 8% 5% 11% 5% 

Fre 
EU MS NO UK FR EU MS NO UK FR EU MS NO UK FR 

511 1318 183 49 28% 72% 10% 3% 12% 17% 7% 21% 
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De 
EU MS GR ES NO EU MS GR ES NO EU MS GR ES NO 

214 122 55 24 90% 51% 23% 10% 34% 35% 32% 31% 

Pe 
EU MS HR ES IT EU MS HR ES IT EU MS HR ES IT 

3 2 0.69 0.48 100% 61% 21% 15% 20% 24% 20% 10% 

Oma 
EU MS FR NO GR EU MS FR NO GR EU MS FR NO GR 

1 0.80 0.30 0.22 79% 55% 21% 15% 24% 23% 27% 27% 

Cru 
EU MS ES IT FR EU MS ES IT FR EU MS ES IT FR 

0.3 0.14 0.07 0.06 96% 47% 22% 19% 7% 0.3% 0.2% 49% 

Note: DK: Denmark, ES: Spain, FI: Finland, FR: France, GR: Greece, HR: Croatia, IS: Iceland, IT: Italy, NL. 
Netherlands, NO: Norway, PL: Poland, UK: United Kingdom. Pe: pelagic marine fish; Dem: demersal marine fish; 
Fre: freshwater and diadromous fish; Oma: other marine fish; Cru: crustaceans; Ce: cephalopods; Mo: Molluscs; 
Pla: Plaice 

Freshwater and diadromous fish 

By 2030 93% of freshwater and diadromous fish in the EU MS, Ireland and Norway would come 

from aquaculture production, and 84% of it would be supplied by three regions: Norway, United 

Kingdom, and France. Capture freshwater and diadromous fish would be mainly (59%) provided by 

Finland, Poland and Germany together. In Finland, a considerable share of the freshwater fish catches 

comes from recreational fishery. Although this trend is expected to decline, fish catches will grow 

softly by 7% from 2011 to 2030 (figure 4.15). Aquaculture freshwater and diadromous fish will follow 

a similar growth rate, 8%. Salmonids are a major family species within the freshwater and 

diadromous fish category due to its importance in terms of value and volume in world fish trade. New 

regulations with regard to water quality standards and the national planning process are fostering 

the aquaculture systems for salmonids production. Consequently, this rapid production incline is 

boosting the overall growth of Finnish freshwater fish.   

Figure 4.15 Historical development (2006-2011) and baseline projection (2012-2030) for 
freshwater fish production and consumption (thousand tonnes) in Finland 

Consumption is expected to increase by 11%, where almost half of it would be supplied by imports. 

Implicitly, Finland would face a noticeable increase of 38% in domestic price, reaching 

US$785/100 kg (Figure 4.16). Note that the net trade in the figure is measured as exports minus 

imports; i.e. negative values refer to a net import position, while positive values refer to a net export 

position of freshwater fish in Finland. 
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Figure 4.16 Historical development (2006-2011) and baseline projection (2012-2030) for 
freshwater fish net trade (thousand tonnes) and import unit value (US$/100 kg) in Finland 

Molluscs 

Molluscs is projected to represent only 7% of total fish produced in Europe in 2030. 79% will be 

provided by four countries: Spain, France, Italy and UK. France is one of the main producers for both 

aquaculture and capture fishery. Capture fisheries of molluscs in France is expected to slightly 

increase by 6% (figure 4.17). As scallops play a key role in capture molluscs in France, the high 

competition on stocks, and threat of overexploitation will slow down the capture fisheries. On the 

contrary, supportive regulation and technological innovations linked to the farming counterpart, 

added to the potential for diversification in molluscs farming is projected to stimulate the expansion 

on molluscs’ aquaculture production (11%). However, this is still discreet as they face environmental 

factors such as mussel’s competitors and predators, and a slow recovery process for the oyster 

farming sector after the mortality crisis that started in 2008.    

Figure 4.17 Historical development (2006-2011) and baseline projection (2012-2030) for 
mollusc production and consumption (thousand tonnes) in France 

Consumption in France is projected to gently increase by 10%, though it is limited by the high prices 

during the whole period (Figure 4.18).  
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Note: Net Trade is defined as exports minus imports. Negative values refer to net import countries. Positive values 
refer to net export countries. 

Figure 4.18 Historical development (2006-2011) and baseline projection (2012-2030) for 
molluscs net trade (thousand tonnes) and import unit value (US$/100 kg) in France 

Pelagic and demersal marine fish 

Pelagic and demersal marine fish are the two largest fish categories produced in Europe in volume 

terms. By 2030, both fish categories will represent 8.9 mio tonnes of total fish produced within the 

EU MS, Norway and Iceland, which means a 71% contribution:97% originates from capture fisheries. 

In that year, Norway, Iceland and Spain together will represent 52% of capture pelagic fishery (see 

Table 4.2). Iceland will follow the same steeply upward trend after 2008, and it is projected to 

increase 51%, the highest increase across the countries within the region (see figure 4.19).  

Figure 4.19 Historical development (2006-2011) and baseline projection (2012-2030) for 
pelagic marine fish production and consumption (thousand tonnes) in Iceland 

Iceland is one of the countries with the smallest share (0.5%) in total consumption of pelagic marine 

fish within the study group (EU MS, Norway and Iceland). Nevertheless, it is projected to have the 

highest consumption per capita (57 kg) in 2030. Although the domestic price is expected to increase 

by 38% in the period 2006-2030, the price will still be at a relatively low level (179.5 US/100 kg) in 

comparison with other countries in the group. This will promote the increase in consumption. 
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However, pelagic marine fish production in Iceland is mainly focused to export. In this case, net 

exports will follow the same trend as the projected capture production (see figure 4.20). 

Note: Net Trade: Exports – Imports. Negative values refer to net import countries. Positive values refer to net 
export countries 

Figure 4.20 Historical development (2006-2011) and baseline projection (2012-2030) for 
pelagic marine fish net trade (thousand tonnes) and import unit value (US$/100 kg) in 

Iceland 

Demersal marine fish 

Similarly to pelagic marine fish, demersal marine fish evolution is closely related to quota 

availability and recovery of fish stocks. Again, Norway, Iceland and Spain contribute most to the 

production of this fish category. Although around 90% will originate from capture fisheries by 2030, 

the model outcomes depict a considerable growth (33%) for demersal marine fish farming. Spain is 

an important supplier across EU MS. Demersal marine fish capture production in Spain will increase 

by 11% up to 2030. Albeit farming production is still under development, it is expected to increase 

by 32% to 54 thousand tonnes in the projected period. Consumption of demersal marine fish in Spain 

overpasses 600 thousand tonnes (23%), despite the 58% price increase in the projected period 

(figure 4.21 and figure 4.22). Therefore, net import is expected to increase by 32% from 2011 to 

2030.  
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Figure 4.21 Historical development (2006-2011) and baseline projection (2012-2030) for 
demersal fish production and consumption (thousand tonnes) in Spain 

 

 
Note: Net Trade: Exports – Imports. Negative values refer to net import countries. Positive values refer to net 
export countries 

Figure 4.22 Historical development (2006-2011) and baseline projection (2012-2030) for 
demersal marine fish net trade (thousand tonnes) and import unit value (US$/100 kg) in 

Spain 

Plaice 

Plaice consumption has the smallest share in total fish consumption of the EU MS22. Italy presents 

the highest total consumption of plaice within the EU MS, with a per capita consumption reaching to 

0.43 kg in 2030. However, with 1.6 kg the highest level of per capita consumption of plaice is 

observed in Denmark. At the same time, Denmark is one of the major producers of plaice, after the 

Netherlands and before the United Kingdom. The three countries together provide 80% of plaice 

production within the EU MS in 2030 (Figure 4.23).   

                                                 
22 Within the here selected species and categories of species, however there exist species with a smaller share 
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Figure 4.23 Plaice consumption and production in EU MS in 2011 and 2030 (thousand tonnes) 

 

4.3 Baseline results at global regional level  

The assumed GDP and population growth were based on the Shared Socioeconomic Pathway 2 (SSP2; 

Global insight) scenario of the IPCC (O’Neill, Kriegler et al., 2015). The SSP scenarios define five 

possible paths that human societies could follow over the next century. The pathways are part of a 

cooperative research framework that is expected to improve the interdisciplinary analysis and 

assessment of climate change, its impacts, and the options societies have for mitigation and 

adaptation (Arnell, Kram et al., 2011). The SSP2 is sometimes referred to as the Middle of the Road 

(or Dynamics as Usual, or Current Trends Continue, or Continuation, or Muddling Through) scenario 

(Arnell, Kram et al., 2011; Kram, 2012). It is based on moderate GDP and population growth and is 

therefore considered a suitable baseline.  

Conforming to stylized facts of long-term economic growth, capital is assumed to grow at the same 

rate as GDP and long term employment growth is assumed equal to population growth. The baseline 

assumes no policy changes and no new policies in the simulation period.  

The exogenous yield improvements are derived from the study by Bruinsma (2003) and land 

availability is based on IMAGE 2.4 data (Bouwman et al. 2006). Increases in crop and livestock 

productivity are based on projections of the FAO (Bruinsma, 2003). Fossil energy prices are included 

based on projections of the International Energy Agency (IEA, 2015).  

Figure 4.24 shows the expected growth in both GDP and population. The biggest GDP and population 

growth is expected in Asia and Africa. In Europe the population growth is expected to be slight or 

even negative in the case of Eastern Europe. GDP growth will be moderate to average for most 

European countries. 

For this baseline, we assume that the availability of fish stocks remains constant over the period 

2015-2030. While this assumption may be simplistic it does fit well with FAO projection which show 

that landings are expected to remain fairly constant over the period 2015-2030. Based on aquaculture 

growth projections of the FAO (2013), we assume a moderate technological development in 

aquaculture production worldwide in the period 2015-2025 for the feed efficiency parameter. 
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Figure 4.24 GDP and population growth between 2015 and 2030 

We further assumed that a discard ban is implemented in the period 2015-2020. Based on Buisman 

et al (2013) we assumed that the discard ban will result in higher operational cost of fishing, i.e. both 

the cost of labour and the cost of services will increase by 15%.  

Finally, it is assumed that the UK remains as EU member during the whole period analysed in the 

baseline scenario. In principle it is possible to investigate with MANET different Brexit options with 

regard to new trade relations and agreements of the UK with the EU27 and the Rest of the World. It 

will depend on which alternative scenarios will be selected for analysis in WP5. 

Region aggregation in MAGNET is flexible and depend on the research question. For the SUCCESS 

project, we have divided Europe in 4 regions: Northern Europe, Western Europe, Eastern Europe and 

Southern Europe. Table 4.8 shows which countries are attributed to which region. 

Table 4.8 Regional aggregation Europe 

Groups Countries in group 

Eastern 
Europe 

Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia, Ukraine, 
Rest of Eastern Europe 

Northern 
Europe 

Denmark, Estonia, Finland, Ireland, Latvia, Lithuania, Norway, Sweden, 
UK, Rest of EFTA 

Southern 
Europe 

Albania, Croatia, Cyprus, Greece, Italy, Malta, Portugal, Slovenia, Spain, 
Rest of Europe 

Western 
Europe 

 Belgium, Austria, France, Germany, Luxembourg, Netherlands, 
Switzerland 

 The following new fish sectors have been implemented in MAGNET:  

- aquaculture sector which consists of 5 types: diadromous fish, fresh fish, crustaceans and marine 
fish aquaculture sectors;  

- wild capture fisheries which is an aggregated sector that can capture Diadromous fish; fresh fish; 
Crustaceans; marine fish but delivers 1 aggregated product wild fish;  

- fish processing which is an aggregated sector that produces both processed fish (all species) and 
fishmeal.  

More information about how these new sectors are created have been described in Deliverable 1.3. 
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4.3.1 Regional production  

Worldwide the production of fish related products is projected to increase as Figure 4.15 shows. 

Global fish production is projected to rise above 700 billion dollars, an increase of over 12% in the 

period 2015-2030. The production increase is different for the various fish producing sectors: wild 

capture, aquaculture, processed fish and fishmeal. 

Wild capture fish is expected to decrease slightly in the period 2015-2030. However aquaculture and 

processed fish are both expected to increase rapidly. In 2030 the value of aquaculture fish has 

increased by about 40% compared to 2015. The value of processed fish has increased by over 10% 

in the same period. 

While aquaculture is growing rapidly it is not expected to outpace wild captures by 2030. It is 

important to keep in mind that results are presented in value terms. As aquaculture fish on average 

has a lower price than wild capture fish, the production in quantities would be fairly similar, however 

MAGNET only calculates results in values and not in tonnes. 

   

 

 

 

 

 

 

 

 

 

 

Figure 4.25 Production value (billion dollars) fish related products between 2015 and 2030 

Figure 4.25 clearly shows the growing importance of aquaculture as a fish product. However, the 

growth of fish related products in general and aquaculture in particular is expected to decelerate as 

Figure 4.26 shows. Worldwide the growth of aquaculture decreases by about 40% in 2030 compared 

to 2015. The increase of about 2% per year in 2030 is quite modest compared to historical data of 

12% per year in 1980-1990 and 10% per year in 1990-2000 (FAO, 2013). Worldwide wild capture 

fisheries declines at a rate of about 0.5% per year. 
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Figure 4.26 Production value (% change) fish related products between 2015 and 2030 

Geographically, fish production is concentrated mainly in Asia. Figure 4.27 shows the expected value 

of fish producing sectors per region. Aquaculture is expected to outpace the growth of fisheries due 

to limited fish stocks and expected technical change in the aquaculture sector. Aquaculture production 

is growing fast in most countries. Overall Asia remains by far the highest producer of all fish related 

products. Not shown here but China accounts for more than a third of the global production. India 

and Japan plus Korea come in second and third with about 7% of the world production. 

 

 

 

 

 

 

 

 

 

Figure 4.27 Production value per region between 2015 and 2030 

Europe produces about 10% of the world production of fish related products. The production of fish 

related products is quite diverse as Figure 4.28 shows. The northern European countries which include 

Scandinavia, the UK and Ireland produce the most fish related products. Northern European countries 

produce relatively much aquaculture products. It is expected that aquaculture will grow almost as 

large as wild capture by 2030.  

The production of fish related products is the lowest in Eastern European countries. Both aquaculture 

and wild capture fisheries is low in Eastern Europe. Fish processing out shadows both wild capture 

and aquaculture in this region. This is not expected to change in 2030 compared to 2015. 
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In Southern Europe wild capture fisheries far outstrips aquaculture. While aquaculture is expected to 

increase the average increase in Southern Europe is far lower than the world average. Wild capture 

fisheries are even expected to increase slightly in southern Europe. In western European countries, 

wild capture is also much more important than aquaculture. While aquaculture does increase wild 

capture stays by far more important in 2030. 

 

 

 

 

 

 

 

 

Figure 4.28 Production value in Europe between 2015 and 2030 

Competition Aquaculture for fish and feed 

Like said before, results show that the growth of aquaculture is decelerating. One reason for this is 

the limiting amount of feed available. Aquaculture is directly competing with the conventional cattle 

sectors for feed. Figure 4.29 shows the development of value added of both the livestock sector and 

the aquaculture sector. In almost all regions the livestock sector is increasing rapidly. Much faster 

than the aquaculture sector. Only in Africa the aquaculture sector is developing more rapidly than 

the livestock sector.  

  

 

  

 

 

 

 

 

 

 

Figure 4.29 Value added livestock and aquaculture sectors between 2015 and 2030 

The increase of the livestock sector will lead to a higher demand for feed and fishmeal. Thus increasing 

the demand for fishmeal far more than just would have been done by the growth of the aquaculture 
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sector. Geographically the demand for fishmeal differs quite a bit. In Africa and North America the 

growth in the demand for fishmeal from the aquaculture sector far outstrips the growth in the demand 

for fishmeal from the livestock sectors. In Asia it is the other way around. While in absolute numbers 

a lot of fishmeal is used in aquaculture, livestock is growing so much that more and more fishmeal is 

projected to enter the livestock sectors instead of the aquaculture sectors. This may damp the growth 

of aquaculture (Figure 4.30). 

 

 

 

 

 

 

 

 

 

 

Figure 4.30 Demand for fishmeal from the livestock and aquaculture sector (percentage 

change between 2015 and 2030) 

Fish processing 

As seen in Figure 4.21 the production of processed fish is increasing in most regions. The model 

results show that as people become richer the demand for processed fish is increasing. Processed 

fish can either use aquaculture fish or wild fish. It is expected that as aquaculture fish becomes more 

available and cheaper that the processing industry will start to use more and more aquaculture fish. 

In almost all regions aquaculture fish becomes the main source used in the processing sector by 2030 

as Figure 4.31 shows. 
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Figure 4.31 Use of capture fish and aquaculture fish in the processing sector between 2015 

and 2030 

4.3.2 Regional consumption  

Consumption in the model is driven by the assumption about GDP and population growth. Figure 4.32 

showed the baseline assumptions about GDP and population development. In Asia and Africa GDP is 

more than double. Population also grows fast, in Africa even about 40% between 2015 and 2030. 

Most of the fish produced globally is used as food, about 80%. While population grows fast, production 

of fish products is expected to grow still faster, which results in an increase in the fish consumption 

per capita. This is shown in Figure 4.32. In all regions there is a small increase in the consumption 

of fish per capita. Compared to the rest of the world, the increase of the consumption per capita in 

Europe is quite modest. In Africa and Asia the increase of fish per capita is quite a bit higher than in 

Europe.23 

 

 

 

 

 

 

 

 

 

Figure 4.32 Consumption of fish per capita between 2015 and 2030 

                                                 
23 The per capita consumption is calculated with constant prices. Price effect is reported in next section 
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It is noticeable that the demand for fish is quite different in the different regions in Europe. In the 

northern European countries, most of the fish consumed is processed fish. In Southern countries 

most fish consumed is wild unprocessed fish. These consumption patterns stay fairly constant in the 

time period 2015-2030. 

4.3.3 Regional trade and prices 

The expected development of fish prices is shown in Figure 4.33. For most regions, wild capture fish 

prices will remain fairly stable whereas aquaculture prices will decline due to technical development. 

The price of processed fish is expected to decline in most regions due to the availability of relatively 

cheap aquaculture fish. 

Prices of wild fisheries will go up dramatically in regions of Africa and part of Asia (India, Rest Asia) 

as Figure 4.33 shows. This price change mainly starts after 2020 and is due to the increase of 

population in these areas which on its turn will increase the demand for fish substantially. The 

population growth combined with the assumption that fish stocks stay constant leads to a sharp 

increase of capture fish prices.  

Figure 4.33 Average yearly price change fish products between 2015 and 2030 

Figure 4.34 shows the expected net export of the different regions. Asia, Latin America and Oceania 

are net exporters of fish products. Africa and North America are net importers. It is expected that 

the imports in Africa will increase substantially due to an increased demand for food due to population 

growth. This implies an increased dependency for Africa on imports and thus makes the continent 

food security much more vulnerable for world price chances. Asia and especially China and India are 

strong net exporters of fish products. However due to population growth it is expected that the 

exports decline quite a bit over the period 2015-2030. Net exports drop with nearly 50% as Figure 

4.24 shows. Europe is expected to switch from being a net importer to being a net exporter of fish 

products by 2030. 
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Figure 4.34 Net export total fish products between 2015 and 2030 

Figure 4.35 shows the net exports for the 3 different fish products. There is especially a lot of trade 

in processed fish. Far Asia is mainly a net exporter of processed fish. Aquaculture and capture fish 

are imported. Europe is expected to export capture fish mainly, especially to Africa.  

 

 

 

 

 

 

 

 

 

 

Figure 4.35 Net export by fish product between 2015 and 2030 

Figure 4.36 shows the trade balance for fish products in Europe in terms of net exports. Overall the 

northern European countries are net fish exporters and the rest of Europe are net fish importers. For 

the most part the trade balance hardly changes between 2015 and 2030, apart from trade with Africa. 

Trade balance of EU regions with Africa will change significantly. Europe starts exporting far more 

processed fish to Africa, the region with the largest increase in consumption of fish due to population 

growth.  
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Figure 4.36 Trade balance fish products 2015 and 2030 

4.4 Comparison of fish baseline outlooks 

Table 4.9 highlights the capture fish and aquaculture fish production up to 2030 as generated by the 

macro-economic models in the SUCCESS toolkit (MAGNET and AGMEMOD) and makes a comparison 

with similar outcomes of the OECD Fish outlook to 2025 and the IMPACT World Bank study ‘Fish to 

2030’ (2013). Note that the four baseline outlooks are not entirely comparable due to differences in 

respectively metrics used (USD/values in Magnet study versus tons/volumes in AGMEMOD, OECD 

and World Bank studies) and the start and end year of the projection period. Nevertheless, the 

common trend of the four studies shows a stabilisation of capture production and a huge increase of 

aquaculture production at the global level in the various projection period. At the European and EU 

levels, similar patterns have been projected but they are less extreme. Table 4.10 compares the 

baseline outlooks for fish consumption per capita (excluding processed fish) of the same set of 

studies. In general, the fish consumption per capita is growing in all studies, which is conform the 

assumed trends in consumer preferences and income development that lie behind the different 

models. 
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Table 4.9 Comparison of baseline outlooks for fish production 

MAGNET (billion USD) AGMEMOD (mio tons) OECD-FAO (mio tons) World Bank (mio tons) 

 
2015 2030 % 

change 
 2011 2030 % 

change 
 2013-

15 
2025 % 

change 
 2010 2030 % change 

World World World World 
Capture (% in 
world) 

255 
(64%) 

248 
(55%) 

-3% Capture (% in 
world) 

93.2 
(64%) 

94.1 
(55%) 

1% Capture (% in 
world) 

92.7 
(56%) 

93.2 
(48%) 

1% Capture (% in 
world) 

96.2 
(62%) 

92.4 
(50%) 

-4% 

- Aquaculture (% 
in world) 
 

145 
(36%) 

200 
(45%) 

38% - Aquaculture 
(% in world) 
 

61.1 
(36%) 

77.3 
(45%) 

27% - Aquaculture 
(% in world) 
 

73.3  
(44%) 

101.8 
(52%) 

39% - Aquaculture (% in 
world) 
 

57.8  
(38%) 

93.6 
(50%) 

62% 

Europe EU28 Europe Europe and Central Asia 
- Capture (% in 
world)  

17 
(4%) 

19   
(4%) 

12% - Capture (% 
in world)  

5.3  
(3%) 

5.8 
(3%) 

9% - Capture (% 
in world)  

   - Capture (% in 
world)  

12.2 
(82%) 

15.7 
(76%) 

-1% 

- Aquaculture (% 
in world) 
 
 

7   
(2%) 

12 
(3%) 

71% - Aquaculture 
(% in world) 
 
 

1.3  
(1%) 

1.4 
(1%) 

13% - Aquaculture 
(% in world) 
 
 

2.9  4.1  39% - Aquaculture (% in 
world) 
 
 

2.7  
(18%) 

3.8 
(24%) 

38% 

Asia Iceland & Norway China China 
- Capture (% in 
world)  

170 
(43%) 

158   
(35%) 

-7% - Capture (% 
in world)  

3.4  
(2%) 

4.0 
(3%) 

17% - Capture (% 
in world)  

16 
(26%) 

15 
(74%) 

-7% - Capture (% in 
world)  

15.9  
(30%) 

15.7 
(23%) 

-1% 

- Aquaculture (% 
in world) 
 

118 
(30%) 

150 
(33%) 

27% - Aquaculture 
(% in world) 
 

1.1  
(1%) 

1.4 
(1%) 

7% - Aquaculture 
(% in world) 
 

45.4  
(19%) 

63.1 
(18%) 

39% - Aquaculture (% in 
world) 
 

36.6  
(70%) 

53.3 
(77%) 

46% 

Africa    
- Capture (% in 
world)  

22 
(92%) 

30   
(88%) 

36% 
 

   
 

   
 

   

- Aquaculture (% 
in world) 
 

2 
(8%) 

4 
(12%) 

100% 
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Table 4.10 Comparison of baseline outlooks for fish consumption per capita (excluding processed) 

MAGNET (kg/cap) AGMEMOD (kg/cap) OECD-FAO (kg/cap) World Bank (kg/cap) 

 
2015 2030 % 

change 
 2011 2030 % 

change 
 2013

-15 
2025 % 

change 
 2010 2030 % 

change 

 
   

 
   World 

 
20.2 21.8 8% World 

 
17.2 18.2 6% 

Europe EU28 Europe Europe and Central Asia 
-Northern 15.4 16.5 7% -Pelagic  9.5 11.2 19%         
-Western 13.9 14.2 2% -Demersal marine 8 8.1 1%         
-Eastern 2.6 2.7 4% -Freshwater fish 2.9 3 3%         
-Southern 
 

59.6 60.2 1% -Molluscs & cephalopods 
 

4.3 5 16% 
 

   
 

   

Total fish/cap 
 

19.7 20.4 4% Total fish/cap 
 

24.7 27.3 11% Total fish/cap 
 

20.8 22.2 7% Total fish/cap 
 

17.4 18.2 5% 

                
Asia (incl China) 
 

27.3 29.9 10%     Asia (excl China) 
 

16.7 17.9 7% 
 

   

                
        China 39.5 47.2 19% China 32.6 41.0 26% 
                
Africa 14.7 18.4 25%     Africa 9.8 10.1 3%     
                
Latin America 16.5 18.3 11%             
                
North America 
 

10.7 11.6 8%     North America 
 

23.6 24.3 3% 
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Annex A. Technical description of SUCCESS toolkit 
One of the objectives in Work Package 1 is to develop the SUCCESS toolkit for analysing baseline and 

alternative scenarios. Deliverable 1.3 has already reported on this development. The SUCCESS 

toolbox consists of three complementary models capable of assessing the competitiveness of the 

seafood value chain in respectively case study regions, European countries and key fish world regions. 

The toolbox contains 1) a micro oriented Marginal Costs (MC) approach; and 2) two macro oriented 

equilibrium market models, i.e. MAGNET and AGMEMOD (Figure A1).  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1 The SUCCESS toolbox 
 

The three models in the SUCCESS toolbox have been equipped to analyse the fishery and aquaculture 

sector but from different points of view and with different approaches: 

- The MC model is used for static analyses of e.g. the viability of existing or new production 
systems in the SUCCESS case studies on mussel production, shrimp fisheries, whitefish, flatfish, 
and traditional or new pond aquaculture production. 

- The MAGNET model and AGMEMOD model are used for dynamic analyses and to provide 
insight in the mid-term future of the European seafood sector projections in terms of jobs and 
economic growth.  

Table A1 summarizes the technical characteristics of the models in the SUCCESS toolkit.  

Table A2 addresses the output of the models. 

Table A3 addresses the assumptions of the models. 
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Table A1 Technical characteristics of models in SUCCESS toolkit  
 

AGMEMOD MAGNET Marginal Costs approach 

Model type Partial equilibrium (PE) market model General equilibrium (GE) market model 
 

Production and consumption functions 
 

Economic theory  Microeconomic theory and technological 
relations 

Microeconomic theory Microeconomic theory and technological 
relations 

Dynamics Recursive dynamic Recursive dynamic  Comparative static 
 

Solving method 
 

Simultaneous (countries and products) Simultaneous (regions and sectors) Stand-alone cases; no interaction between 
cases 
 

Parameterization Econometrical estimation of equations; 
calibration on expert knowledge and 
other market outlook studies  

Calibration on base year, expert 
knowledge and other market outlook 
studies; elasticities from literature 

Econometrical estimation of equations; 
calibration based on expert knowledge and 
literature 

 
Base year 

 
2004 - 2012 (depending on country) 

 
2008 

 
Depends on the case 

 
Approach 

 
Bottom-up: the national PE models 
together form a combined AGMEMOD 
model; heterogeneity of fish commodity 
markets across countries captured  
 

 
Bottom-up: the national GE models form 
the combined MAGNET model; 
heterogeneity of overall sector markets 
across countries captured 

 
Stand-alone cases 

Scenario option Baseline and alternative scenarios Baseline and alternative scenarios Baseline and alternative scenarios 

Time frame Yearly up to 2030 (mid-term): based 
on econometric time series and with 
focus on market policies and cost-
returns analysis 
 

Yearly up to 2100 (mid and long term): 
relationships expressed through 
elasticities (CET production structure, 
CES and CDE elasticities, Armington 
elasticities) and with focus on trade 
policies and welfare analysis 
 

Comparative static: based on econometric 
estimation of panel data with focus on cost, 
returns and profit analysis 
 

User-friendly 
software 

GAMS  
Input and output in EXCEL; a tools 
migrates it automatically in GAMS 
Graphical user interface 
Eviews/R/other statistical package 

GEMPACK 
User-friendly windows interface (DSS) 

R 
EXCEL 
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Table A2 Output of models in SUCCESS toolkit  
 

AGMEMOD MAGNET Marginal Costs approach 

 
Regional coverage 

 
EU Member States -Austria, Belgium 
(incl. Luxembourg), Denmark, Finland, 
France, Germany, Greece (incl Cyprus), 
Ireland, Italy, the Netherlands, 
Portugal, Spain, Sweden, United 
Kingdom, Czech Republic, Bulgaria, 
Estonia, Hungary, Latvia, Lithuania, 
Poland, Romania, Slovak Republic and 
Slovenia; EU28 as a whole; Norway and 
Iceland; Rest of the World 

 
135 global regions - including EU 
member states, Iceland, Norway, 
Vietnam and Indonesia 
 
Regions used in SUCCESS - EU27 as a 
whole (excluding UK), UK, Iceland, 
Norway, Asia, Africa and Oceania 
 

 
SUCCESS regional cases studies -  mussel 
production, whitefish (UK), flatfish 
(Netherlands), seabream & seabass, carp, 
salmonids 

 
Sectoral coverage 

 
Capture fishery and aquaculture 
production systems- pelagic marine 
fish, demersal marine fish, other 
marine fish, freshwater fish, plaice, 
crustaceans, molluscs and cephalopods  
 

 
Capture fishery – diadromous fish, fresh 
fish, crustaceans, marine fish; 
Aquaculture production system -
diadromous fish, fresh fish, crustaceans, 
marine fish, and molluscs; Fish oil and 
fish meal processing 

 
Regional cases - mussel production, 
whitefish (UK), flatfish (Netherlands), 
seabream & seabass, carp, salmonids 

 
Main variables  

 
Market balance variables - production, 
consumption, trade; prices 
Fish stocks (under development) 
For each fish category and country 
For each scenario 

 
Sector account variables - Input uses 
from other sectors; sales/returns to 
other sectors; bilateral trade; value 
added; total production; total 
consumption; prices 
Fish stocks (under development) 

 
Costs, returns and profit  
For each case 
For each scenario 

 
 
 
Units 

 
 
 
Production, consumption and trade in 
tonnes; prices in euro/ton  

For each sector and region 
For each scenario 
 
All variables in percentage changes; 
values in US$ 

 
 
 
Costs, returns and profit in euros  

 
Time frame 

 
Mid-term projections 
Yearly up to 2030 

 
Mid and long term projections 
Yearly up to 2100 

 
Comparative static 
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Table A3 Assumptions of models in SUCCESS toolkit  
 

AGMEMOD MAGNET Marginal Costs approach 

Macro economics Developments of GDP, inflation, 
population, exchange rates 
World prices development (fish, 
aquaculture, oil) 

Developments of GDP, inflation, 
population, exchange rates 
World prices development (fish, 
aquaculture, oil) 

 

    
Trends Development of technological change, 

consumer preferences 
Development of technological change, 
consumer preferences 

 

 
Main CFP policies 
 
 
 
 
Trade policies 

 
Continuation of CFP 2014-2020 up to 
2030 - fish quota, budget support, 
landing obligation 
 
 
Russian ban is expected to be faced out 
by the end of 2017 
 
 
No Brexit in baseline scenario (EU28); 
Brexit options in alternative scenario 
(EU27 and UK) 

 
Continuation of CFP 2014-2020 up to 
2030 - fish quota, budget support, 
landing obligation  
 
 
Import tariffs, export subsidies, bans.  
Russian ban is expected to be faced out 
by the end of 2017 
 
No Brexit in baseline scenario (EU28); 
Brexit options in alternative scenario 
(EU27 and UK) 

 
 

 
Time frame of 
assumptions 

 
Mid-term projections 
Yearly up to 2030 

 
Mid and long term projections 
Yearly up to 2100 
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Annex B. Competitiveness score by country, area, 
technology and vessel length 

 

Country Area Technogy Vessel 

length 

Competitivness 

score 

Belgium A27 DTS 2440 -0,17134 

Belgium A27 PMP 1824 0,081142 

Belgium A27 TBB 1824 -0,0138 

Belgium A27 TBB 2440 0,137399 

Bulgaria A37 DFN 6 -0,72783 

Bulgaria A37 DFN 612 -1,05098 

Bulgaria A37 DFN 1218 -0,15197 

Bulgaria A37 FPO 6 -0,70308 

Bulgaria A37 FPO 612 -0,24898 

Bulgaria A37 HOK 6 -0,26232 

Bulgaria A37 HOK 612 -1,49983 

Bulgaria A37 PGP 612 0,060454 

Bulgaria A37 PMP 6 -0,92842 

Bulgaria A37 PMP 612 -0,89621 

Bulgaria A37 PMP 1218 0,111435 

Bulgaria A37 PMP 1824 -0,34612 

Bulgaria A37 PS0 6 -0,69472 

Bulgaria A37 TM1 218 -0,07815 

Bulgaria A37 TM1 824 0,040874 

Bulgaria A37 TM2 440 0,053276 

Cyprus A37 DTS 2440 0,062732 

Cyprus A37 PG0 6 0,408621 
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Cyprus A37 PG0 612 0,089182 

Cyprus A37 PGO 6 -1,78172 

Cyprus A37 PGO 612 -2,41308 

Cyprus A37 PGP 1218 0,289338 

Germany A27 DFN 1218 0,378361 

Germany A27 DFN 2440 -0,18271 

Germany A27 DTS 1012 -0,21246 

Germany A27 DTS 1218 0,176272 

Germany A27 DTS 1824 0,313105 

Germany A27 DTS 2440 0,172333 

Germany A27 DTS 40XX 0,109952 

Germany A27 PG0 10 0,349398 

Germany A27 PG1 12 -0,05617 

Germany A27 TBB 1012 0,262575 

Germany A27 TBB 1218 0,40289 

Germany A27 TBB 1824 0,349633 

Germany A27 TBB 2440 0,236558 

Denmark A27 DRB 1012 0,584008 

Denmark A27 DRB 1218 0,518257 

Denmark A27 DTS 10 0,381256 

Denmark A27 DTS 1012 0,331756 

Denmark A27 DTS 1218 0,324208 

Denmark A27 DTS 1824 0,331718 

Denmark A27 DTS 2440 0,32611 

Denmark A27 DTS 40XX 0,399037 

Denmark A27 PGP 10 0,317566 

Denmark A27 PGP 1012 0,331478 
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Denmark A27 PGP 1218 0,295499 

Denmark A27 PMP 10 0,327417 

Denmark A27 PMP 1012 0,383866 

Denmark A27 PMP 1218 0,279162 

Denmark A27 PMP 1824 0,31193 

Denmark A27 TBB 1218 0,303537 

Denmark A27 TBB 1824 0,318339 

Denmark A27 TM1 218 0,410723 

Denmark A27 TM4 0XX 0,57813 

Spain A27 DFN 1012 0,006089 

Spain A27 DFN 1218 0,164619 

Spain A27 DFN 1824 0,179046 

Spain A27 DRB 10 0,473175 

Spain A27 DRB 1012 0,296389 

Spain A27 DRB 1218 0,28164 

Spain A27 DTS 1218 0,075598 

Spain A27 DTS 1824 0,125469 

Spain A27 DTS 2440 0,104068 

Spain A27 DTS 40XX 0,263427 

Spain A27 FPO 1012 0,450671 

Spain A27 FPO 1218 0,223559 

Spain A27 HOK 1012 0,277802 

Spain A27 HOK 1218 0,169072 

Spain A27 HOK 1824 0,094943 

Spain A27 HOK 2440 0,252372 

Spain A27 PGO 1824 0,175325 

Spain A27 PGO 2440 0,120084 
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Spain A27 PGP 2440 0,20484 

Spain A27 PMP 10 0,390079 

Spain A27 PMP 1012 0,541997 

Spain A27 PMP 1218 0,281499 

Spain A27 PS1 12 0,2808 

Spain A27 PS1 218 0,272458 

Spain A27 PS1 824 0,085181 

Spain A27 PS2 440 0,23646 

Spain A37 DFN 612 0,103937 

Spain A37 DFN 1218 -0,0122 

Spain A37 DRB 612 0,499375 

Spain A37 DRB 1218 0,494016 

Spain A37 DTS 612 0,373473 

Spain A37 DTS 1218 0,116715 

Spain A37 DTS 1824 0,141543 

Spain A37 DTS 2440 0,123441 

Spain A37 FPO 1218 0,251012 

Spain A37 HOK 612 0,372955 

Spain A37 HOK 1218 0,082868 

Spain A37 PGO 1218 0,197048 

Spain A37 PGO 1824 0,15184 

Spain A37 PMP 6 0,738484 

Spain A37 PMP 612 0,41412 

Spain A37 PMP 1218 0,077564 

Spain A37 PS0 612 0,121512 

Spain A37 PS1 218 0,232206 

Spain A37 PS1 824 0,233893 
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Spain A37 PS2 440 0,138913 

Spain OFR DTS 2440 0,684303 

Spain OFR DTS 40XX 0,280549 

Spain OFR FPO 1218 -0,0635 

Spain OFR HOK 1012 0,307304 

Spain OFR HOK 1218 0,06028 

Spain OFR HOK 2440 0,054488 

Spain OFR PGO 2440 0,089716 

Spain OFR PGO 40XX 0,163533 

Spain OFR PMP 10 0,277931 

Spain OFR PMP 1012 0,478263 

Spain OFR PMP 1218 0,329427 

Spain OFR PMP 2440 -0,16067 

Spain OFR PS1 218 0,223602 

Spain OFR PS4 0XX 0,23458 

Estonia A27 PG0 10 0,40983 

Estonia A27 PG1 12 0,300307 

Estonia A27 TM1 218 -0,17864 

Estonia A27 TM2 440 0,302088 

Finland A27 PG0 10 0,353051 

Finland A27 PG1 12 0,373738 

Finland A27 TM1 218 0,322148 

Finland A27 TM1 824 0,373879 

Finland A27 TM2 440 0,110088 

France A27 DFN 10 0,146813 

France A27 DFN 1012 0,132351 

France A27 DFN 1218 0,144894 
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France A27 DFN 1824 0,012547 

France A27 DFN 2440 0,139769 

France A27 DRB 10 0,289493 

France A27 DRB 1012 0,173426 

France A27 DRB 1218 0,115186 

France A27 DTS 10 0,131991 

France A27 DTS 1012 0,11811 

France A27 DTS 1218 0,100584 

France A27 DTS 1824 0,067634 

France A27 DTS 40XX 0,111399 

France A27 FPO 10 0,163402 

France A27 FPO 1012 0,153355 

France A27 FPO 1824 0,084272 

France A27 HOK 10 0,165176 

France A27 HOK 1012 0,218663 

France A27 HOK 2440 0,201089 

France A27 MGO 10 0,235355 

France A27 MGP 10 0,18077 

France A27 MGP 1012 0,136958 

France A27 MGP 1218 0,144059 

France A27 PGO 10 0,246885 

France A27 PGP 10 0,141284 

France A27 PGP 1012 0,117146 

France A27 PMP 10 0,14859 

France A27 PMP 1012 0,118021 

France A27 PS1 218 0,138653 

France A27 TM1 218 0,097666 
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France A27 TM1 824 0,017477 

France A27 TM4 0XX 0,242117 

France A37 DFN 6 0,214345 

France A37 DFN 612 0,206445 

France A37 DFN 1218 -0,05504 

France A37 DRB 612 0,018335 

France A37 DTS 1824 0,103271 

France A37 DTS 2440 0,040998 

France A37 FPO 6 0,111797 

France A37 FPO 612 0,125966 

France A37 HOK 6 0,167131 

France A37 HOK 612 0,169277 

France A37 MGO 612 0,319673 

France A37 PGO 6 0,243487 

France A37 PGO 612 0,039771 

France A37 PGP 6 0,183011 

France A37 PGP 612 0,195598 

France A37 PMP 612 0,09112 

France A37 PS0 612 0,303416 

France A37 PS1 218 0,215138 

France A37 PS2 440 0,215329 

France OFR HOK 1218 0,094373 

France OFR HOK 1824 -0,17614 

France OFR PS4 0XX 0,089224 

Kingdom" A27 DFN 10 0,249831 

Kingdom" A27 DFN 1012 0,267844 

Kingdom" A27 DFN 1218 0,289979 
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Kingdom" A27 DFN 2440 0,283161 

Kingdom" A27 DRB 10 0,151099 

Kingdom" A27 DRB 1012 0,219227 

Kingdom" A27 DRB 1218 0,196748 

Kingdom" A27 DRB 1824 0,146789 

Kingdom" A27 DRB 2440 0,170962 

Kingdom" A27 DTS 10 0,133654 

Kingdom" A27 DTS 1012 0,216372 

Kingdom" A27 DTS 1218 0,165035 

Kingdom" A27 DTS 1824 0,177949 

Kingdom" A27 DTS 2440 0,223201 

Kingdom" A27 DTS 40XX 0,238957 

Kingdom" A27 FPO 10 0,151069 

Kingdom" A27 FPO 1012 0,264799 

Kingdom" A27 FPO 1218 0,136759 

Kingdom" A27 FPO 1824 0,190203 

Kingdom" A27 HOK 10 0,21561 

Kingdom" A27 HOK 1012 -0,45684 

Kingdom" A27 HOK 2440 -0,08107 

Kingdom" A27 MGP 10 0,109936 

Kingdom" A27 MGP 1218 0,176504 

Kingdom" A27 PGP 10 0,141882 

Kingdom" A27 TBB 10 -0,17791 

Kingdom" A27 TBB 1218 -0,25445 

Kingdom" A27 TBB 1824 0,107512 

Kingdom" A27 TBB 2440 0,015364 

Kingdom" A27 TM4 0XX 0,37826 
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Greece A37 DFN 6 -0,91619 

Greece A37 DFN 612 -0,4736 

Greece A37 DFN 1218 -4,02081 

Greece A37 DTS 1824 -0,75298 

Greece A37 DTS 2440 -0,60345 

Greece A37 FPO 6 -2,24709 

Greece A37 FPO 612 -0,26921 

Greece A37 FPO 1218 -0,54241 

Greece A37 HOK 6 -0,57703 

Greece A37 HOK 612 -2,93455 

Greece A37 HOK 1218 -11,1995 

Greece A37 PS1 218 -4,12062 

Greece A37 PS1 824 -0,86366 

Greece A37 PS2 440 -0,85694 

Croatia A37 DFN 6 -0,05873 

Croatia A37 DFN 612 -0,30383 

Croatia A37 DFN 1218 -0,47051 

Croatia A37 DRB 612 0,348105 

Croatia A37 DRB 1218 0,235739 

Croatia A37 DTS 612 0,010946 

Croatia A37 DTS 1218 -0,07178 

Croatia A37 DTS 1824 -0,0904 

Croatia A37 DTS 2440 -0,0454 

Croatia A37 FPO 6 -0,1352 

Croatia A37 FPO 612 -0,21488 

Croatia A37 HOK 6 -0,25893 

Croatia A37 HOK 612 -0,90307 
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Croatia A37 MGO 6 0,151677 

Croatia A37 MGO 612 -0,42121 

Croatia A37 PGP 6 -0,70045 

Croatia A37 PGP 612 0,084871 

Croatia A37 PMP 6 -0,30136 

Croatia A37 PMP 612 -0,02218 

Croatia A37 PS0 612 0,212036 

Croatia A37 PS1 218 0,194723 

Croatia A37 PS1 824 0,15395 

Croatia A37 PS2 440 0,060678 

Ireland A27 DFN 10 0,404755 

Ireland A27 DFN 1012 0,020948 

Ireland A27 DFN 1824 0,83017 

Ireland A27 DRB 10 0,261781 

Ireland A27 DRB 1012 -0,63694 

Ireland A27 DRB 2440 -0,14838 

Ireland A27 DTS 1012 -0,00787 

Ireland A27 DTS 1218 0,012722 

Ireland A27 DTS 1824 0,203684 

Ireland A27 DTS 2440 0,213809 

Ireland A27 FPO 10 0,512364 

Ireland A27 FPO 1012 0,249943 

Ireland A27 FPO 1218 0,556791 

Ireland A27 HOK 10 0,316817 

Ireland A27 PMP 1218 0,661832 

Ireland A27 TBB 2440 0,508485 

Ireland A27 TM0 10 0,451596 
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Ireland A27 TM1 218 0,011033 

Ireland A27 TM2 440 0,014089 

Ireland A27 TM4 0XX 0,28734 

Italy A37 DRB 1218 0,340215 

Italy A37 DTS 612 0,382968 

Italy A37 DTS 1218 0,256584 

Italy A37 DTS 1824 0,214896 

Italy A37 DTS 2440 0,160483 

Italy A37 HOK 1218 0,29381 

Italy A37 HOK 1824 0,25745 

Italy A37 PGP 6 0,627653 

Italy A37 PGP 612 0,518262 

Italy A37 PGP 1218 0,313801 

Italy A37 PMP 612 0,537448 

Italy A37 PMP 1218 0,326273 

Italy A37 PS0 612 0,401395 

Italy A37 PS1 218 0,277116 

Italy A37 PS1 824 0,323198 

Italy A37 PS2 440 0,33464 

Italy A37 PS4 0XX 0,659405 

Italy A37 TBB 1218 0,13695 

Italy A37 TBB 1824 0,136476 

Italy A37 TBB 2440 0,153812 

Italy A37 TM1 218 0,364486 

Italy A37 TM1 824 0,197138 

Italy A37 TM2 440 0,178889 

Lithuania A27 DFN 1012 0,299141 
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Lithuania A27 DTS 2440 -0,52335 

Lithuania A27 PG0 10 -0,09425 

Lithuania A27 TM2 440 0,046719 

Lithuania OFR TM4 0XX 0,056749 

Latvia A27 PGP 10 0,925889 

Latvia A27 TM1 218 -0,47851 

Latvia A27 TM2 440 0,188409 

Malta A37 DFN 6 -0,19082 

Malta A37 DFN 612 0,28917 

Malta A37 DTS 1824 0,068122 

Malta A37 DTS 2440 -1,68573 

Malta A37 FPO 6 0,505886 

Malta A37 FPO 612 0,530376 

Malta A37 HOK 6 -0,02006 

Malta A37 HOK 612 0,198601 

Malta A37 HOK 1218 0,426501 

Malta A37 HOK 1824 0,313697 

Malta A37 MGO 612 0,257383 

Malta A37 MGO 1218 -0,00844 

Malta A37 MGO 1824 -2,75457 

Malta A37 PGP 6 0,310867 

Malta A37 PGP 612 0,263336 

Malta A37 PMP 6 0,381779 

Malta A37 PMP 612 0,134843 

Malta A37 PS1 218 0,480695 

Malta A37 PS1 824 0,663625 

Malta A37 PS2 440 0,470979 



 

Deliverable Report 1.4    

 83 

Netherlands A27 DFN 1218 0,405836 

Netherlands A27 DFN 1824 0,344411 

Netherlands A27 DRB 2440 0,507569 

Netherlands A27 DTS 10 0,518849 

Netherlands A27 DTS 1824 0,194372 

Netherlands A27 DTS 2440 0,162687 

Netherlands A27 PG0 10 0,405836 

Netherlands A27 PG1 12 0,405836 

Netherlands A27 TBB 10 0,057459 

Netherlands A27 TBB 1218 0,092588 

Netherlands A27 TBB 1824 0,279723 

Netherlands A27 TBB 2440 0,222661 

Netherlands A27 TBB 40XX 0,246976 

Netherlands A27 TM4 0XX 0,119187 

Poland A27 DFN 1218 -0,12029 

Poland A27 DTS 1218 0,234466 

Poland A27 DTS 1824 0,179291 

Poland A27 PG0 10 0,333673 

Poland A27 PG1 12 0,098902 

Poland A27 TM1 824 0,346802 

Poland A27 TM2 440 0,213658 

Romania A37 PG0 6 0,265034 

Romania A37 PG0 612 0,286535 

Romania A37 PMP 1218 0,28 

Romania A37 PMP 2440 0,234998 

Slovenia A37 DFN 6 -0,00188 

Slovenia A37 DFN 612 0,079048 
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Slovenia A37 DTS 1218 -0,05161 

Slovenia A37 PS1 218 0,416368 

Sweden A27 DFN 10 0,2346 

Sweden A27 DFN 1012 0,309688 

Sweden A27 DFN 1218 0,29489 

Sweden A27 DTS 1012 0,299771 

Sweden A27 DTS 1218 0,258651 

Sweden A27 DTS 1824 0,189938 

Sweden A27 DTS 2440 0,340755 
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