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A B S T R A C T   

Rule compliance is a ubiquitous problem. However, in the case of institutions for managing fisheries, the sus-
tainability of the resource and means of subsistence for around 60 million people worldwide [1] is at stake. In the 
EU, a substantial part of the commercial stocks are outside their biological limits. The rules that have been 
enacted may go in the right direction, but they suffer from enforcement deficiencies. This paper addresses the 
issue of compliance with the catch-reporting obligation in the EU, using as an indicator the proportion of landing 
catches that have been reported (versus unreported) to authorities. The results show that, besides purely eco-
nomic and fishing-specific drivers, there is a relevant effect of institutional and sociocultural factors on the 
likelihood of rule compliance. Specifically, they revealed the important effects of regional governance quality 
and social capital on compliance, which are robust in the presence of fishing-specific (gear type and commercial 
group fixed effects, market value and overcapacity) and socioeconomic controls (regional GDP per capita, level of 
education, unemployment, inequality or poverty).   

1. Introduction 

The sustainable management of natural resources, such as fisheries, 
has always been a challenge to scientists, policymakers and local com-
munities. This problem has become even more complicated due to the 
continuous growth of human populations and consumption needs and 
the (yet) unknown total effects of climate change on ecosystems [1]. 
Despite global efforts to reduce fishing pressure on fish stocks, overf-
ishing in the European Union (EU) still presents unsustainable levels [2]. 

In this scenario, managerial institutions are fundamental to avoid the 
so-called “tragedy of the commons” and ensure resources’ sustainability, 
as well as fair access and appropriation. However, a good formal design 
of institutions may not be enough: institutional rules need to be 
enforced. Illegal, unreported and unregulated (IUU) fishing represents 
an important concern in this respect. 

Generally, noncompliant conduct in fisheries is associated with 
purely economic factors, such as individual benefits of engaging in IUU, 
poor socioeconomic conditions, overcapacity, etc. [3,4]. In addition, 
institutions may determinately affect incentives to engage in IUU 

fishing; by establishing sanctions and devoting resources to monitoring, 
control and surveillance (MCS), decision-makers increase the probabil-
ity of capturing and punishing offenders. There also exist informal 
mechanisms related to social sanctioning or the self-enforcement of rules 
by potential violators. Informal elements of the community, such as 
ethics, social capital and legitimacy, can act as enablers or deterrents of 
IUU-related behavior. 

EU reports have comprehensively addressed the issue of IUU and the 
diverse compliance problems of the Common Fisheries Policy (CFP) 
regulations, attesting to a substantial heterogeneity across fisheries 
[5–7]. 

This article addresses compliance-related factors outside the purely 
economic or fishing-specific, exploring the role of governance and social 
capital in compliance with a specific CFP rule within the EU regions’ 
Exclusive Economic Zones (EEZs): the catch-reporting obligation. Fish-
ing vessels of more than 10 m’ length overall or more are obliged to keep 
a logbook with their catches and submit the information to the au-
thorities. The database Sea Around Us contains reconstructions of fishing 
data at subnational level, providing figures of what part of the landed 
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catches has been reported. The compliance level of the industrial fishing 
sector with the reporting obligation is assessed through the estimated 
proportion of catches that has been reported. EU small-scale fisheries are 
not subject to this obligation, so they are not covered in this 
investigation. 

2. Compliance, institutions and social capital 

2.1. Common pool resources, institutions and social capital 

Fishing grounds are common pool resources (CPR) in which fishers 
jointly exploit a stock that has a limited reproduction capacity. This 
scenario presents an organizational challenge that may derive from the 
so-called tragedy of the commons [8]. Under the risk that the resource 
may be depleted by other users, individuals may decide to accelerate 
their appropriation pace, leading to the overexploitation of the stock and 
its eventual exhaustion. However, the tragedy of the commons is not 
necessarily an inevitable outcome of CPRs. There exist organizational 
schemes capable of maintaining the resource’s sustainability, granting 
fair access thereto and permitting a reasonable economic yield for users. 
These schemes could involve the distribution of property rights, the 
participation of the State and self-management mechanisms by local 
communities. These are institutional solutions with distinct advantages 
and inconveniences and may operate in a functional or dysfunctional 
manner depending on the particular conditions of the scenario. 

Institutions are the rules of the game in a society [9] and can be 
classified as formal (e.g. constitutions or laws) and informal (e.g. social 
norms or customs). By penalizing (prohibitions, sanctions, fines, taxes, 
etc.) or rewarding (subsidies, tax exemptions, prizes, etc.) certain ac-
tions, institutions affect individuals’ decisions. Therefore, the institu-
tional framework affects the system of incentives for individuals or 
organizations and their subsequent decisions. 

Enforcement mechanisms are fundamental elements of the institu-
tional system. The enforcement of rules consists of efforts made by 
agents to ensure their compliance. Rules can be self-enforced (e.g. by the 
ethics of the individual), enforced by some other agent engaged in the 
activity (e.g. another party in an agreement with enough de jure or de 
facto power) or enforced by a third party (e.g. a State). There is a wide 
range of enforcement mechanisms, from private monitoring resources to 
police and the judiciary power at a State level. 

The legitimacy of institutions also plays a crucial role in compliance. 
The legitimacy of the rules refers to the level of acceptance among the 
generality of individuals concerned by them. The overall level of an 
institution’s legitimacy depends on the very content of the rule, but also 
on the acceptance of the governing body/authority that issues the rule, 
the acceptance of the decision-making process and the implementation 
procedure.1 

Informal institutions are often neglected in institutional analysis, but 
they are relevant to understand individual conduct. In the last decades, 
the term “social capital” has gained great popularity. This concept refers 
to informal features of the community: its informal institutions, the 
social network and associative fabric and the level of morality and 
trustworthiness in the relationships among its members [10]. It com-
prises both topological characteristics of the social structure and prev-
alent cultural aspects in a society, and leads to a certain level of 
generalized trust and capacity and will for cooperation. This improves, 
among other things, the decision-making process in local bodies, 
recognition of the interests and wellbeing of the rest of the members, 
horizontal cooperation and compliance with rules. At an aggregate level, 
this makes for a less conflictive and more harmonious social environ-
ment and economic activities. Societies with high levels of social capital 
show better institutional and economic performance than those with low 

levels [11–13]. 
Common pool resources need institutions for conservation and 

management, and institutions need to be complied with. However, 
institutional compliance is not that straightforward; as we have seen, 
certain conditions need to be met. Next section deals with the main 
compliance problems related to fisheries, IUU fishing, and their drivers. 

2.2. Compliance of rules and illegal, unreported and unregulated fishing 

As noted above, one of the biggest challenges for institutional prac-
tice in general or fisheries management in particular is failure in 
compliance. In fisheries management, this is partially represented by the 
problem of IUU fishing. IUU practices have undermined the long-term 
sustainability of fishing stocks worldwide. Estimations show that 
illegal and unreported fishing comprise 10–19% of the worldwide re-
ported value of catches, between US$10-23.5 billion losses every year 
[14]. Besides this economic burden, IUU fishing also interferes with 
adequate ecosystem assessment of fisheries [15]. 

IUU drivers and deterring strategies are some of the main topics in 
research of fisheries economics. The formal models that attempt to 
address the fishers’ decisions to engage in IUU are usually built on the 
models of criminal behavior first elaborated by Gary Becker [16]—e.g. 
Sutinen and Andersen [17]; Furlong [18] or Charles, Mazany and Cross 
[19]. The basic model suggests that fishers engage in IUU when they 
expect that the benefits of IUU exceed the costs or risks of being 
apprehended. However, that is only one part of the story; the role of 
other factors has been widely acknowledged [20–23]. The following 
paragraphs deal with some purely economic factors, but also with 
institutional elements and sociocultural features that affect compliance 
decisions. 

Regarding purely economic drivers, the basic incentive corresponds 
to the expected direct benefits from engaging in IUU fishing: stocks of 
high valued species are an obvious attraction. On the other hand, one of 
the most important social factors is economic vulnerability [24]. Poverty 
and the lack of livelihood alternatives are incentives for non-observance 
of rules and engagement in illegal activities [6,25]. 

The overcapacity of fishing fleets is often mentioned as a cause of 
IUU fishing [6,24]. Overcapacity increases the costs of fishing at the 
vessel level, which can be alleviated through illegal activities. 

Beyond the role of purely economic and basic socioeconomic factors 
on rule compliance, the literature also points to other determinants 
related to governance and social capital. The quality of governance2 has 
a decisive role in the intensity of IUU. Governance may affect the 
rational decisions of individuals by transforming institutions and, 
thereby, their system of incentives. In this way, policymakers may 
develop an institutional system that discourages IUU by imposing 
sanctions (increasing the costs of being apprehended) and investing in 
monitoring tools (increasing the likelihood of being apprehended) [3, 
22,24,26,27]. Additionally, governance needs to meet other important 
requirements. 

� When rules are to be designed or implemented, concerned stake-
holders are involved in the decision-making process and manage-
ment [27,28].  
� Rules are aligned with social norms and respectful with beneficial or 

innocuous patterns of conduct [50].  
� Rules are aligned with the stakeholders’ common objectives, or they 

accept the justification for introducing the rules (e.g. the sustain-
ability of the resource) [29]. 
� Rules are properly enforced. Policymakers dedicate sufficient re-

sources and efforts to MCS and sanctioning [5,22]. 

1 For a more extensive explanation about the importance of legitimacy for 
rule compliance, see North (1981, Chapter 5). 

2 See section 3.2 about quality of governance and how it can be measured. 
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Deficiencies in these and similar aspects,3 besides generating im-
mediate problems derived from poor technical design and enforcement, 
affect the legitimacy of the system and subsequent willingness to comply 
with the rules. Regulation frameworks, even if excellently designed, do 
not determine success in fisheries management by themselves. The rules, 
authority, process of design, implementation procedure and enforce-
ment mechanisms also need to be legitimate [22,27,30,31]. For 
instance, corrupt authority [32] or impunity of infringers [5] erode 
legitimacy and may lead non-offenders to engage in IUU fishing. 

As fishing restrictions become greater (quotas, regulations of effort, 
seasonal closures, etc.) the participation of fishers in illegal activities 
might also increase, since a greater number of users will not be “sharing 
the cake” [22]. When enforcement mechanisms fail, legitimacy and 
other factors, such as social norms or moral conduct, can be crucial to 
prevent fishers from engaging in IUU fishing. 

Social capital elements, such as the level of trustworthiness and 
ethics, the density of social networks and the kind of social norms, have 
an enormous influence when it comes to deciding whether to engage in 
IUU fishing. In communities with high levels of social capital, civil so-
ciety may informally enforce formal rules relying on moral standards 
and social norms [22,29,33,34] or organizing itself to make decisions, 
execute community-based monitoring or punish offenders [28,35]. 

IUU fishing thus takes several forms and responds to diverse causes. 
Next subsection presents the EU regulation concerning fisheries man-
agement, with a special focus on the reporting obligation. The empirical 
investigation in following sections will evaluate the level of compliance 
with this specific rule across EU regions and its causes. 

2.3. Common Fisheries Policy, IUU management and catch reporting 
obligation 

The fishing regulation of the EU corresponds to the Common Fish-
eries Policy (CFP). The CFP framework was originally introduced in the 
70s and has since been updated on several occasions. The objective of 
the CFP, as set out in Regulation (EC) Nº 1380/203, is to “ensure that 
fishing and aquaculture activities are environmentally sustainable in the 
long-term and are managed in a way that is consistent with the objec-
tives of achieving economic, social and employment benefits, and of 
contributing to the availability of food supplies.” Nevertheless, neither 
the biological nor socio-economic main objectives of the CFP seem to 
have been accomplished: 80% of EU fish stocks are MSY-overfished,4 

fisheries subsidies are still producing a vicious circle of overfishing and 
the inefficient management of output/input rights is resulting in 
excessive fishing mortality. 

The CFP (assuming EU’s structure) is a multilevel governance sys-
tem. Its main regulations are formulated and enacted at the EU supra-
national level, but Member States (MS) are the ones in charge of 
enforcing them within their national boundaries, controlling both the 
management of MCS activities and the establishment of sanctions. 
Beyond this, regional governments also play a crucial role, providing 
information, connecting stakeholders and EU decision-makers, medi-
ating in conflicts or even monitoring and enforcing CFP regulations.5 

However, the EU does contribute to enforcement at the supranational 
level through the European Fishing Control Agency (EFCA), which is a 
key agent in the control system of EU fishing activities, centralizing ef-
forts and resources and coordinating actions by the MS towards 
compliance with the CFP regulations. For instance, it provides training 
to national inspectors, which homogenizes control activities and helps to 

create a more level playing field of inspections [7]. 
The EU’s fisheries control system is founded on three main Council 

Regulations.  

1. In 2008, by means of the Council Regulation (EC) Nº 1005/2008 
(also known as “IUU Regulation”), the CFP adopted a specific 
framework “to prevent, deter and eliminate illegal, unreported and 
unregulated fishing.” It establishes a system of rules that only per-
mits marine fisheries products validated as legal to access EU mar-
kets and be exported from the EU. The EU provides an in-depth IUU 
vessel list and can ban products from countries that do not fight IUU.  

2. Council Regulation (EC) No 1006/2008 (also known as “External 
Fleet Regulation”), which concerns authorization for fishing activ-
ities for Community fishing vessels outside EU waters and the access 
of third-country vessels to Community waters.  

3. In 2009, the regulation (EC) Nº 1224/2009 (also known as “Control 
Regulation”) established a Community control system aiming to 
ensure compliance with the CFP rules. 

These regulations aim, among other things, to ensure full traceability 
“from the fishing net to the plate” of all marine fishery products traded 
in EU territory. The traceability of fishery products plays an important 
role not only in food safety, but also in rule compliance and IUU 
deterrence [36]. The Control Regulation imposes from the 1st of January 
2010 the obligation of reporting fishing catches. MS are obliged to track 
fishing activity and must require their vessels (of 10 m length overall or 
more) to keep a logbook and submit landing and transshipment decla-
rations regarding nominal catches (belonging or not to stocks subject to 
multiannual plans). Fishing vessels are thus obliged to report their 
catches and MS are required to collect that information and send it to the 
European Commission or the body designated by it. This submission of 
nominal catches helps the EU bodies to better manage fishing stocks and 
also works as an essential tool to incentivize stakeholders to comply with 
the CFP rules. 

When catch reporting is mandatory, unreported catches not only 
constitute infractions in themselves, but also may be hiding other forms 
of IUU, such as illegal fishing or the violation of other CFP rules. As we 
will see in next section, this work will use the proportion of reported (vs 
unreported) catches in EU fisheries as a reference indicator to quanti-
tatively proxy the heterogeneity in compliance levels with this CFP 
obligation. 

3. Data 

The following subsections explain how the variables of interest are 
built and the sources used.6 

3.1. Landings reporting level 

We have created an indicator that accounts for the proportion of 
landed tons of fish reported by fishers in the industrial sector. Since the 
industrial sector is obligated to report all its landed catches, whatever is 
landed without being reported constitutes a failure of compliance. 

We use the Sea Around Us (SAU hereafter) database maintained by 
the Institute for the Ocean and Fisheries of the University of British 
Columbia. This database contains, among other things, reconstructions 
of fishing data at EEZs worldwide, broken down at the sub-national 
level. Besides this data, the most interesting thing for our purpose is 
reconstructing the actual quantity in these regions beyond the data 
provided by the States. SAU, along with local experts, formulated an 
estimation of the unreported catches. From this, we take the proportion 
of landed catches (in tons) that have been reported and obtain the 

3 See, for instance, Ostrom’s principles for managing the commons.  
4 The acronym MSY stands for Maximum Sustainable Yield.  
5 In some countries, the regions have competences to make the inspections 

(as in the case of Belgium or the UK), but in general, they depend on central 
state bodies. Fisheries control usually depends on the Ministries of Agriculture 
[6]. 

6 All sources and descriptive statistics of these variables are presented in 
Appendix I. 
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following indicator: 

Reporting level¼
Reported landed catches

Reported landed catchesþ Unreported landed catches 

Therefore, this measure attempts to capture the interregional dif-
ferences in the level of catch reporting and will serve as a proxy of 
compliance with the reporting obligation across the European Union 
EEZs. 

The Council Regulation (EC) No 1224/2009 (Control Regulation) 
establishes the reporting obligation for fishing vessels. According to 
Article 14, vessels 10 m in length or more overall must keep “a logbook 
of their operations, indicating specifically all quantities of each species 
caught” and submit the logbook information within 48 h after landing. 
Those vessels with less size do not have that obligation, and whether 
they must submit this information or not will depend on national laws. 

The SAU database divides the data into four sectors: subsistence, 
recreational, artisanal and industrial. The “industrial” fishing sector in 
the SAU database generally corresponds to relatively large vessels using 
gears that are dragged or towed using engine power. We only take into 
consideration the industrial sector, as these vessels are over 10 m long 
overall and hence are subject to the EU’s reporting obligation. Recrea-
tional, subsistence and artisanal users are not required to report their 
catches by the EU regulation. 

This measure can be considered an adequate indicator of compliance 
assuming that: a) the estimation of the regional reported and unreported 
landings for the industrial sector by SAU experts is comprehensive, and 
b) governments are reporting sincerely all the information they have on 
catches. 

In building our indicator, we can only use those countries for which 
SAU experts have done an estimation of unreported landings by the 
industrial fishing sector. Coastal EU nations, such as Greece or Malta, 
had to be kept aside for this reason. Whether a reconstruction of the 
unreported landings for this sector has been made or not can be seen in 
various ways: the fact that data do not show any unreported landings for 
the industrial sector since the beginning of the time series in 1950, the 
methodology documentation explicitly declines to address that issue (e. 
g. Canary Islands) or this information is absent (e.g. Greece). Also, the 
Portuguese and French overseas territories that are part of the EU 
(Mayotte, Martinique, Azores, Madeira, etc.) have been removed from 
the sample because we could not find data for them in some of our 
variables of interest. This measure is available for the EEZ of 29 EU 
subnational regions, within 20 nations, as shown in Fig. 1.7,8 The map 
shows in blue the 29 SAU subnational regions considered in this work, 
and in grey, the same regions under the official NUTS-19 statistical di-
vision that fall within the SAU regions. In this way, we can integrate SAU 
data with EU official data that are broken down into the NUTS-1 level of 
aggregation. 

Finally, regarding the temporal dimension, our indicator is expressed 
as the average reporting level during the 5-year period 2010–2014. We 
take this period as reference, since this Control Regulation enters into 
force the 1st of January 2010 and, at the moment, the most recent 
available data from SAU is as of 2014. We use the average of those five 
years instead of exploiting its time variation because the estimation of 
unreported landings generally consists of a multiplier applied to the 
reported landings; it is not yearly revised unless a relevant shock is 
detected. Therefore, adding the temporal dimension does not contribute 
much to explain the reporting level and further complicates the analysis. 

3.2. Quality of regional institutions, social capital and confidence in 
political bodies 

3.2.1. Quality of regional governance 
This refers to the EU Quality of Government Index database main-

tained by Charron et al. [37,38]. This index considers information on 
corruption, impartiality and quality and is provided at the NUTS-1 level 
of aggregation. Our measure takes the average of the 2010 and 2013 
waves (the only available waves within the period considered). Every 
SAU subnational region is imputed with the average of the values in the 
NUTS-1 regions it encompasses. 

3.2.2. Social capital 
An indicator for the level of Social capital is made from data of the 

World Value Survey (WVS). It is a composite measure that contains in-
formation on generalized trust10 and membership in voluntary associ-
ations.11,12 These two indicators have been widely used as measures of 
social capital [11,12,39]. 

The WVS sample is designed in such a way that microdata can be 
aggregated at the national and regional (subnational) levels. For Euro-
pean countries, the NUTS-1 division is followed. To get our measure for 
social capital, microdata have been initially aggregated at NUTS-1, and 
then the average of the NUTS-1 regions that belong to a SAU region is 
imputed to it. For every region, this measure takes the data of the last 
available wave. 

3.2.3. Confidence in the European Union and confidence in the national 
government 

Also from the WVS database, we build a variable named Confidence 
in the European Union, accounting for the level of confidence in the EU 
institutions, and another one named Confidence in the government, 
expressing the level of individual confidence in the national govern-
ment. They come from the same question: “I am going to name a number 
of organizations. For each one, could you tell me how much confidence 
you have in them: is it a great deal of confidence, quite a lot of confi-
dence, not very much confidence or none at all?” with “The govern-
ment” and “The European Union” two of the organizations listed. 
Valuing these options from 1 to 4, the indicators refer to the average 
score they achieve in every region. Again, NUTS-1 region values are 
imputed to SAU regions. 

4. Empirical analysis 

4.1. Preliminary approach 

The map in Fig. 2 shows at a glance the geographical distribution of 
this reporting level indicator. There are some clear regional patterns. For 
example, the Atlantic Ocean shows a higher reporting level than the 
inner seas; the Mediterranean Sea seems especially problematic. 

The graphs in Fig. 3 suggest the existence of significant differences in 
reporting levels across commercial groups and gear types. There are 
species and gear types that are associated with a higher level of 

7 The shapefile of this map was kindly provided by Sea Around Us.  
8 Though Croatia entered the UE in 2013, it was included in the sample 

because their law was adapted to the CFP beforehand. In fact, in 2009 report- 
related rules were even more restrictive.  

9 NUTS is the acronym (in French) for the Nomenclature of Territorial Units 
for Statistics. NUTS-1 is the largest statistical division under the nation. 

10 From the question “Generally speaking, would you say that most people can 
be trusted or that you need to be very careful in dealing with people?” an in-
dicator is created from the percentage of people who answers “Most people can 
be trusted.” 
11 From the question “Now, I am going to read off a list of voluntary organi-

zations. For each organization, could you tell me whether you are an active 
member, an inactive member or not a member of that type of organization?” an 
indicator is built from the percentage of people who declare that they are at 
least an inactive member of one voluntary organization.  
12 The proxy for the level of social capital in the region is built from the 

principal component of the two previous measures (trust and membership in 
voluntary organizations) after being normalized. 
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reporting than others; for this reason, our empirical strategy will 
consider fixed effects based on these factors. As we will see below, other 
factors – such as overcapacity of the regions’ fishing fleets, institutional 
issues and social capital – will help us to understand better the map in 
Fig. 2. 

4.2. The model 

We find a supranational regulation that is homogeneous across na-
tions. However, it has to be complied with in diverse jurisdictions in 
which regionally distinctive institutional, social and cultural factors are 

operating. This permits us to study the performance of same rules under 
different sets of national and regional factors and disentangle the effects 
that each of them has on it. The analysis strategy tests the following 
model: 

reporting levelagc¼ ϕg þ τc þ βXa þ γPagc þ δFa þ ρSa þ εagc [1]  

where: 

Fig. 1. Map of the NUTS-1 regions and SAU subnational EEZ used in the sample.  

Fig. 2. Estimated reporting level in the European EEZ.  
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reporting levelagc  ¼ reporting level of the area a with the gear type g 
for the commercial group c from the industrial fishing sector as an 
average between 2010 and 2014. 
ϕg  ¼ gear type (bottom trawl, longline, etc.) fixed effects 
τc  ¼ commercial group (anchovies, tuna, etc.) fixed effects 
Xa  ¼ vector of variables of interest: Social capital, Regional in-
stitutions, Confidence in the EU, Confidence in the government. They 
are introduced separately or combined depending on the 
specification. 
Pagc  ¼ average landed price of the commercial groups 
Fa  ¼ subsidies to fishers: fuel concessions in the country divided by 
the total gross tonnage of the vessels 
Sa ¼ vector of socioeconomic controls: GDP per capita, education 
level, unemployment rate, income inequality and poverty rate. 
εagc  ¼ error term 
β, γ; δ, and ρ are parameters and vectors of parameters accompanying 
G, C, X, F, P and S, respectively. 

Through an OLS (ordinary least squares) regression methodology, 
the model attempts to evaluate the role of institutional factors and social 
capital in the level of compliance with the catch-reporting obligation in 
the EU’s EEZs by the industrial sector. Gear type and commercial group 
fixed effects work as controls for the unobserved effects of these features 
on compliance, e.g. their specific economic costs and benefits. Addi-
tionally, the model controls for other fishing-specific factors associated 
with compliance (price of the commercial group and fuel subsidies to 

fishing activities) and socioeconomic variables.13 

4.3. Regression analysis 

As noted above, some available UE regions in the SAU database have 
not estimated the amount of unreported landed catches, so they were 
removed from the analysis. Additionally, the WVS does not provide data 
for some SAU overseas regions (e.g. Mayotte, Guyana, Guadeloupe, Isl. 
Azores), so they had to be removed as well. As a result, the analysis has 
been conducted over a sample that comprises data along 29 regions of 
the EU EEZs, 8 gear types and 12 commercial groups. 

Table 1 shows the results of 8 OLS regressions of the reporting level 
on the variable of interest, individually or combined, controlling for gear 
type and commercial group fixed effects. When introduced individually, 
Social capital in column (1), Quality of regional institutions in column 
(2) and Confidence in government in column (3) show a positive and 
significant effect on the Reporting level; nevertheless, Confidence in the 
EU in column (4) is not significant. This may mean that the legitimacy of 
the EU governing bodies plays no role in the compliance with reporting 
obligations or that the role of the EU is not clear among the citizens. 
When each of the remaining three variables of interest is used in com-
bination with other, Confidence in government loses its significance – 
column (6) and (7) – Social capital loses its significance to Quality of 
regional institutions – column (8) – and Quality of regional institutions 
remains significant in column (7) and (8). The three variables are highly 
correlated in the sample and theoretically are clearly related in an 
interwoven, circular relationship: social capital promotes better gover-
nance and better institutions; better institutions and governance im-
proves social cohesion, trust, trustworthiness and, of course, confidence 
in government. Under these conditions, the fact that these coefficients 
lose their significance does not mean that they play no role; it simply can 
be revealing that they do not have a distinctive effect apart from that 
contained in the variable that remains significant. The rest of the anal-
ysis focuses on Social capital and Quality of regional institutions. 

Table 2 tests the results in the presence of some controls related to 
the fishing sector that are supposed to play a role in compliance. Column 
(1) and (2) introduce the Average landed price of the commercial group, 
whose information is provided in the SAU database and corresponds 
with the average landed price of the fish’s commercial group in that 
region between 2010 and 2014. Other things being equal, a high-valued 
stock (high market price) would be associated with a higher payoff of 
engaging in IUU fishing. The resulting OLS coefficients of both Social 
capital and Quality of regional institutions remain highly significant 
and barely change their size. 

Column (3) and (4) in Table 2 take into consideration the size of the 
Fuel tax concessions to fishers in relation to the total gross tonnage of 
the fishing vessels in the country. This information comes from a report 
made by Borrello et al. [40] on fuel subsidies in the EU fishing sector. 
These kind of subsidies are widely recognized as contributing to over-
capacity and, subsequently, to overfishing and IUU [4,41,42]. In the 
presence of this indicator, the coefficients of our variables of interest 
Social capital—column (3)—and Quality of regional institu-
tions—column (4)—remain significant and quite stable in size. 

It is noteworthy that both the landing price of the fish and the 
amount of fuel subsidies have, as expected, a highly significant negative 
effect on the reporting level. 

Table 3 introduces socioeconomic controls. Again, as in Table 1, 
right-hand variables are not orthogonal, since socioeconomic conditions 
depend on institutional quality and social capital, and these are, in turn, 
affected by the socioeconomic conditions. Therefore, the interpretation 
of the results has to be careful. Column (1) and (2) test the robustness of 
the variables of interest against the inclusion of regional GDP per capita 

Fig. 3. Average reporting level 2010–2014 by gear type and commercial group. 
Note: Average reporting level for the period 2010–2014. Stars denote the sig-
nificance level of the difference in reporting level between the category and the 
category of reference (“Bottom trawl” for gear type and “Anchovies” for com-
mercial group): *significant at 10%, **significant at 5%, ***significant at 1%. 

13 All the variables’ description, sources and descriptive statistics are detailed 
in Appendix I. 
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in the specification. Both remain significant, but the coefficient of 
Quality of regional institutions was substantially altered. 

Low levels of education has been associated to more noncompliant 
behavior and crime [43,44]. Column (3) and (4) introduce the propor-
tion of people in the region who completed Secondary education and 
the proportion of those who completed Tertiary education. The co-
efficients of the variables of interest remain highly significant, but the 
size of the coefficient of Quality of regional institutions suffered a 
substantial alteration again. It is noteworthy that an increase in the 
proportion of people with Tertiary education shows a significant posi-
tive effect on the reporting level. 

Precarious socioeconomic conditions may push small-scale fishers to 
engage in IUU fishing (violating TACs or fishing bans, fishing without a 
license, engaging in poaching, etc.) [6,25]. The rest of the controls 
introduced try to account for vulnerable socioeconomic conditions. 
Column (5) and (6) introduce Unemployment rate, which shows no 
significance, while the coefficients of Social capital and Quality of 
regional institutions remain highly significant and barely suffer alter-
ation. Column (7) and (8) control for the Gini coefficient in the 
regions—found in Elia et al. [45]—to account for Income inequality, 
with the coefficient of the variables of interest resulting significant but 
with substantial alteration. Column (9) and (10) incorporate the 
Regional Human Poverty Index (RHPI), elaborated by 
Weziak-Bialowolska and Dijkstra [46]; in which the variables of interest 

remain significant as well. 

5. Discussion and concluding remarks 

The problem of rule compliance is ubiquitous. However, in the case 
of institutions for fishery management, the sustainability of the resource 
and the means of subsistence of around 60 million people worldwide [1] 
is at stake. As stated above, in the EU, a substantial part of the com-
mercial stocks are outside their safe biological limits. The rules that have 
been enacted go, in principle, in the right direction, but they suffer 
enforcement deficiencies. 

The paper takes the issue of the compliance with the reporting 
obligation in the EU, using as an indicator the proportion of caught 
tonnes that has been reported to authorities. The results seen in last 
section show that aside from purely economic and fishing-specific 
drivers, there is a relevant effect of institutional and sociocultural fac-
tors on the likelihood of rule compliance. The results revealed important 
effects of the quality of regional governance and social capital on 
compliance that are robust in the presence of fishing-specific (gear type 
and commercial group fixed effects, market value and level of over-
capacity) and socioeconomic controls (regional GDP per capita, level of 
education, unemployment, inequality or poverty). This effect, along 
with purely economic, fishing-specific and socioeconomic factors, ended 
up configuring the compliance heterogeneity that we have seen in this 
article and in previous EU reports. However, the models presented here 
only explained a maximum of one fourth of the variation of the reporting 
level (R2 was at most 0.27). Still, there is a long way to go in accounting 
for the drivers of IUU and noncompliant behavior. 

Surprisingly, the overall regional confidence in the EU seems not to 
have a role in the observance of these rules. This may be due to the fact 
that the inhabitants do not link the enactment of the CFP rules to the EU 
but to other national or regional governing bodies or that, in this specific 
case, the legitimacy of the governing body has no effect on the likelihood 
of following rules. 

Unfortunately, small-scale fisheries remained out of the scope of this 
paper. This information would be revealing, since small-scale fishing has 
its own specificities and follows different logic than industrial fishing 
[47]. 

Beyond this, the reporting level indicator may contain measurement 
errors, since the computation of unreported catches is heterogeneous 
across nations. Although there are some common guidelines, this 
computation depends on the individual decisions of the local experts in 
charge of elaborating the reconstruction. It seems that the unreported 
and unallocated landings have not been reconstructed with the same 
level of comprehension across regions. Some countries, such as the 
Nordic and Baltic nations, provide data about unreported landings from 
the industrial sector for almost all the commercial species captured. In 

Table 1 
The role of social capital, regional institutions, confidence in the UE and confidence in central government in the level of compliance with the reporting obligation.  

Dependent variable: (1) (2) (3) (4) (6) (7) (8) 

Reporting level 

Social capital 0.047*** 
(0.02)    

0.071** 
(0.03)  

0.003 
(0.03) 

Quality of regional institutions  0.060*** 
(0.02)    

0.061*** 
(0.02) 

0.058* 
(0.03) 

Confidence in the EU   0.022 
(0.05)     

Confidence in government    0.074** 
(0.03) 

� 0.076 
(0.06) 

� 0.005 
(0.04)  

Constant 0.897*** 
(0.05) 

0.860*** 
(0.04) 

0.799*** 
(0.11) 

0.705*** 
(0.07) 

1.069*** 
(0.14) 

0.871*** 
(0.08) 

0.863*** 
(0.05) 

Commercial group fixed effects Yes Yes Yes Yes Yes Yes Yes 
Gear type fixed effects Yes Yes Yes Yes Yes Yes Yes 
Obs 1381 1381 1381 1381 1381 1381 1381 
R2 0.1398 0.1853 0.0672 0.0929 0.1495 0.1854 0.1855 

Note: Standard errors (in parentheses) are clustered by country. *Significant at 10%, **significant at 5%, ***significant at 1%. Estimation method: OLS. 

Table 2 
The role of social capital and regional institutions in the level of compliance with 
the reporting obligation: controlling for average price of the species and fuel 
subsidies to fishers.  

Dependent variable: (1) (2) (3) (4) 

Reporting level 

Social capital 0.045*** 
(0.01)  

0.040*** 
(0.01)  

Quality of regional 
institutions  

0.057*** 
(0.02)  

0.046*** 
(0.01) 

Average price of the 
commercial group (Kg) 

� 0.010*** 
(0.00) 

� 0.009** 
(0.00)   

Fuel tax concessions/total 
gross tonnage   

� 0.112*** 
(0.01) 

� 0.098*** 
(0.01) 

Constant 0.915*** 
(0.05) 

0.879*** 
(0.04) 

1.028*** 
(0.06) 

0.978*** 
(0.06) 

Commercial group fixed 
effects 

Yes Yes Yes Yes 

Gear type fixed effects Yes Yes Yes Yes 
Obs 1381 1381 1381 1381 
R2 0.1653 0.2065 0.2554 0.2676 

Note: Standard errors (in parentheses) are clustered by country. *Significant at 
10%, **significant at 5%, ***significant at 1%. Estimation method: OLS. 
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turn, other territories, such as Portugal (mainland) or Belgium, show 
unreported landings for only 3 (out of 71) and 6 (out of 93) species, 
respectively. This heterogeneous methodology, which might be partially 
derived from issues with the ICES database,14 may have had distorted 
the result of our indicator, underestimating the reporting level for some 
EEZ. To our knowledge, these are by far the best data we can currently 
find at this level of aggregation. 

This reporting level indicator could be an imperfect proxy with 
which to reflect on the overall degree of compliance with the CFP in the 
EU’s EZZ. The evaluation of the impact of Council Regulation (EC) Nº 
1224/2009 [7] shows that the CFP’s control regulation implementation 
is heterogeneous among EU countries: it varies, for example, in the effort 
in MCS and the type and severity of the sanctions. These aforementioned 
factors, when added to other differences in overall governance quality, 
socioeconomic structure and sociocultural features, contribute to a 
substantial variation of level of compliance of the CFP’s rules across EU 
fisheries [5,7]. 

The last CFP reform took place in 2013 (EU 1380/2013), and was put 
into force on January 1, 2014. It incorporated important guidelines and 

increased the restrictions in fishing activities with, for instance, the 
discard ban and the landing obligation. Deficiencies in the process of 
elaboration and implementation (fast phase-in pace, lack of implication 
of stakeholders, etc.) combined with the weaknesses seen here may 
worsen noncompliance behavior. 

Policy recommendations usually focus on establishing more effective 
and homogeneous sanctions by MS, investing more resources to MCS, 
reducing impunity or strengthening the EFCA [5–7]. Additionally, the 
overall quality of governance in the EU regions, their rules and gov-
erning bodies’ legitimacy, their socioeconomic conditions and their 
social capital must be improved. 
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Appendix I. Variables’ descriptions, sources and descriptive statistics 

Table 4 
Variables’ descriptions and sources  

Variable Description Source 

Dependent variable 
Report level Proportion of catches (tonnes) that was reported as an average during the period 2010–2014 www.seaaroundus.org 
Variables of interest 
Social capital Composite measure from data on generalized trust and membership in associations www.wvs.org 
Quality of regional institutions Quality of regional institutions in 2013 www.qog.pol.gu.se 
Confidence in the European 

Union 
Confidence in the European Union www.wvs.org 

Confidence in the national 
government 

Confidence in the national government www.wvs.org 

Control variables 

(continued on next page) 

Table 3 
The role of social capital and regional institutions in the level of compliance with the reporting obligation: in the presence of socioeconomic controls.  

Dependent variable: (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Reporting level 

Social capital 0.042*** 
(0.01)  

0.037*** 
(0.01)  

0.046** 
(0.02)  

0.065** 
(0.02)  

0.041*** 
(0.01)  

Quality of regional institutions  0.102*** 
(0.02)  

0.044*** 
(0.01)  

0.063*** 
(0.02)  

0.088*** 
(0.01)  

0.076*** 
(0.01) 

GDP per capita (ten thousand euros) 0.006 
(0.01) 

� 0.046* 
(0.02)         

Secondary education   0.052 
(0.14) 

0.100 
(0.12)       

Tertiary education   0.626** 
(0.25) 

0.442** 
(0.19)       

Unemployment rate     � 0.000 
(0.00) 

0.001 
(0.00)     

Poverty (RHPI score)       0.003 
(0.00) 

0.005*** 
(0.00)   

Income inequality (Gini)         � 0.242 
(0.37) 

0.400 
(0.33) 

Constant 0.873*** 
(0.07) 

1.001*** 
(0.08) 

0.670*** 
(0.14) 

0.678*** 
(0.11) 

0.901*** 
(0.06) 

0.849*** 
(0.05) 

0.826*** 
(0.08) 

0.728*** 
(0.05) 

0.963*** 
(0.12) 

0.746*** 
(0.12) 

Commercial group fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Gear type fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Obs 1381 1381 1381 1381 1381 1381 1381 1381 1358 1358 
R2 0.1404 0.2059 0.2045 0.2092 0.1400 0.1859 0.1583 0.2285 0.1420 0.1968 

Note: Standard errors (in parentheses) are clustered by country. *Significant at 10%, **significant at 5%, ***significant at 1%. Estimation method: OLS. 

14 Several authors have shown concerns about the lack of transparency of the ICES in the elaboration of reconstructed data on stock assessment (e.g., Refs. [48,49]. 
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Table 4 (continued ) 

Variable Description Source 

Average price (Kg) Estimated price of the kg of fish of the commercial group in the EEZ as an average between 2010 and 2014 www.seaaroundus.org 
Fuel tax concessions/gross 

tonnage 
Estimation of the forgone revenue due to fuel tax concessions to fishers divided by the total gross tonnage of the 
fishing vessels in the country as an average of 2010 and 2011 

[40] 

GDP per capita GDP per capita (in ten thousands) as an average between 2010 and 2014 Eurostat 
Unemployment rate Unemployment level in average 2010–2014 Eurostat 
Primary education Proportion of the active population with less than primary, primary and lower secondary education Eurostat 
Secondary education Proportion of the active population with upper secondary and post-secondary non-tertiary education Eurostat 
Tertiary education Proportion of the active population with tertiary education Eurostat 
Gini coefficient Income inequality as a Gini coefficient Elia et al. [45] 
RHPI score Regional Human Poverty Index Weziak-Bialowolska and 

Dijkstra [46]   

Table 5 
Descriptive statistics  

Variable Obs. Mean Std. Dev. Min. Max. 

Dependent variable 
Report level 1381 0.91 0.17 0.00 1.00 
Variables of interest 
Social capital 1381 0.00 1.00 � 1.34 1.88 
Quality of regional institutions 1381 0.00 1.00 � 2.42 1.37 
Confidence in the European Union 1381 2.45 0.32 1.91 3.51 
Confidence in the national government 1381 2.22 0.38 1.75 3.49 
Control variables 
Average price (Kg) 1381 3.61 3.32 0.17 29.01 
Fuel tax concessions/gross tonnage 1381 0.62 0.52 0.00 1.68 
GDP per capita (ten thousands) 1381 2.86 1.05 0.42 4.40 
Unemployment rate 1381 11.15 5.16 4.84 27.03 
Primary education 1381 0.24 0.12 0.06 0.58 
Secondary education 1381 0.46 0.11 0.22 0.66 
Tertiary education 1381 0.31 0.07 0.13 0.42 
Gini coefficient 1358 0.29 0.04 0.23 0.42 
RHPI score 1381 27.64 9.12 14.86 64.71  
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