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Abstract 

The effectiveness of EU environmental law depends on its implementation at Member 

State, regional and local levels. Implementation gaps are costly to society and 

materialise in various forms, such as reduced amenity values of surface waters with 

poor ecologic quality, and increased illness due to air and noise pollution. The purpose 

of this study is to estimate the costs and foregone benefits for the EU from not 

achieving the environmental targets specified in the EU environmental legislation for 

seven policy areas: air and noise, nature and biodiversity, water, waste, chemicals, 

industrial emissions and major accident hazards, and horizontal instruments. This is 

done via deriving the environmental targets provided for by EU Directives and 

Regulations – with a focus on the targets to be achieved by 2018 – and comparing 

these targets with the respective environmental conditions. The impacts of any 

differences, i.e. implementation gaps, are the assessed and quantified in monetary 

terms. 
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Executive summary 
The effectiveness of EU environmental law depends on its implementation at Member 

State, regional and local levels. Complaints concerning non-compliance with EU 

environmental law and a high number of infringement cases indicate that there is 

room for improvement with respect to implementation. Implementation gaps are 

costly to society and materialise in various forms, such as reduced amenity values of 

surface waters with poor ecologic quality, increased illness due to air and noise 

pollution, lack of environmental risk prevention due to insufficient liability 

requirements for economic operators, or unrealised market opportunities resulting 

from low levels of waste recycling. 

This study estimates – as shown in the table below – the costs and foregone benefits 

for the EU to be around EUR 55 bn per year (in 2018) from not achieving the 

environmental targets specified in the EU environmental legislation for seven policy 

areas: air and noise, nature and biodiversity, water, waste, chemicals, industrial 

emissions and major accident hazards, and horizontal instruments.  A similar estimate 

of EUR 50 bn per year was determined for 2011 in a previous study conducted by 

COWI (2011). 

Acknowledging that this implementation gap cost estimate is connected with much 

uncertainty, this study has estimated cost ranges – i.e. estimates of reasonable 

certainty – of EUR 29.7 - 79.6 bn per year.  

 

Cost of not implementing EU environmental law, EUR bn per year, 2018 

Policy area Range estimate Central estimate 

Air 8.7 - 40.4 24.6 

Nature and biodiversity 10.5 - 15.7 13.1 

Water 4.3 - 14.3 9.3 

Waste 3.2 - 4.8 4.0 

Chemicals 0 – 0 0 

Industrial emissions and major accident hazards 3.0 - 4.4 3.7 

Horizontal instruments - - 

Total 29.7-79.6 54.7 

Source:  COWI/Eunomia. 
 
 

The estimate takes outset in the environmental targets to be achieved by 2018, 

compared to the best estimate of the current situation. Where relevant, the study 

transparently outlines where and how the use of older data causes uncertainty to the 

estimate. A benefit of focusing on providing an estimate for 2018 is that 2018 is 

covered by the second round of the Environmental Implementation Review (EIR) 

reports (to be published in spring 2019). Hence, this study was able to benefit from 

the draft EIR findings and vice-versa to provide input to the EIR findings. 

The policy areas differ, however, in the way the respective Directives and Regulations 

intervene to improve the environment, hereunder with respect to the concreteness of 

the environmental targets they aim to achieve. In itself, this implies that the 

implementation gaps estimated for the diverse policy areas differ with respect to their 

concreteness and quality. 

The table below shows that the EU environmental legislation for example on air 

provides for specific environmental targets. The implementation gap for air can be 



 
 
DG Environment 
Final Report  
 

March 2019  8 

estimated by comparing air pollution monitoring information gathered by Member 

States with the targets, i.e. the number of people who are exposed to air pollution 

above the concentration values. Hence, for the estimation of implementation gap costs 

the focus lies on the health costs to the EU urban population exposed above the 

environmental limits. As such, the estimation is based on the data of the number of 

people living in urban areas where air pollution too often exceeds concentration 

values, on assumptions about how much the air pollution exceeds the concentration 

values, and on assumptions (modelling) about how this impacts health conditions. 

 

Comparison of environmental targets across policy areas 

Policy area Type Measurability 

Air and 
noise 

Air: specific limits for air pollution 
concentration values and for overall national 
emission ceilings 

Noise: WHO guidelines may be used as ‘policy 
targets’ 

Air: High – concrete, quantitative target 
values are specified 

 
Noise: High – but new WHO guidelines provide 
target values not yet included in many 
monitoring activities 

Nature and 
biodiversity 

Target to halt the loss of biodiversity and 
ecosystem services, and to ensure that 
species and habitats recover sufficiently to 
enable them to flourish over the long term 

Low – as the assessment of whether this 
target has been achieved or not is limited by 
the fact that there is no clear baseline against 
which to estimate how the status of flora and 
fauna might have developed in the absence of 
EU action 

Water  Different target types within different pieces of 
EU water legislation – e.g. targets for 
ecological status, bathing water quality, 
nitrate concentration, and requirements to 
waste water discharges 

High – each target type is measurable in 
quantitative terms 

 

Waste Different target types within different pieces of 
EU waste legislation – e.g. targets for 
collection, reuse, recovery, recycling, and 
landfill 

High – each target type is measurable in 
quantitative terms 

 

Chemicals No specific targets – but requirements to 
controlling in connection with using and 
placing chemicals on the market 

Low – no quantitative target values 

Industrial 
emissions 
and major 
accident 
hazards 

Specific source emission targets – where most 
are set to contribute to the above air pollution 
targets, apart from the targets for heavy 
metals and organic substances 

High – concrete, quantitative target values are 
specified 

Horizontal 
instruments 

No targets but requirements to take actions to 
avoid environmental damage 

Low - no specific targets 

Source:  COWI/Eunomia. 

 

Although the above table indicates that there are noise targets, this study does not 

include the costs of not achieving these in the implementation gaps cost for air and 

noise shown in the first table. The reason is that the EU legislation on noise does not 

provide for specific noise limits. Hence, the noise limits measured against in this study 

are the WHO (1999) recommended noise exposure limits. Assuming that these 

recommendations represent EU ‘policy targets’ indicates a significant health cost 

estimate of EUR 30.7 bn per year for those living in locations where there is too much 

noise – e.g. close to major roads. 

For nature and biodiversity, measurability of the environmental targets is particularly 

low. The reasons for this are the broad definition of the target and the fact that the 

assessment of whether the target has been achieved or not is limited by the fact that 
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there is no clear baseline against which to estimate how the status of flora and fauna 

might have developed in the absence of EU action. In other words, it is difficult to 

assess how much higher the level of biodiversity and ecosystem services would have 

been if all provisions of the Habitats and Birds Directives had been fully implemented. 

This said, the study includes a very rough implementation gap estimate in the first 

table. It is based on the estimates by ten Brink et al. (2008) that the Natura 2000 

network provides EUR 200-300 bn per year in benefits, and that around 5% could be 

seen as the annual rate of loss, i.e. the costs of deterioration of ecosystems from not 

fully implementing the EU legislation. 

For the water policy area, there are different target types within different pieces of the 

EU legislation. There are, for example, targets for ecological status, bathing water 

quality, nitrate concentration, and requirements to waste water discharges. 

Measurability is generally high as each environmental target type is of quantitative 

nature. Consequently, any implementation gaps can be calculated as the distance to 

target – e.g. the distance from having the target of ‘good’ ecological status of surface 

waters. The implementation gap costs are then estimated as the foregone benefits 

from water not being clean or of a ‘good’ ecological status, and as the economic value 

of damages to water resources e.g. from nitrogen discharges. 

For the waste policy area, there are similarly different target types within different 

pieces of the EU legislation – e.g. targets for collection, reuse, recovery, recycling, and 

landfill. Measurability is also high as each environmental target type is of quantitative 

nature, and so are any implementation gaps. Such gaps lead, for example, to health 

and environmental costs associated with illegal landfills and illegal waste export 

activities. There may also be foregone benefits from non-realised circular economy 

market developments. Furthermore, there may be spillover effects from potentially 

increased use of more polluting power sources where non-recycled waste is landfilled 

rather than undergoing energy recovery. 

Measurability of the environmental targets for chemicals is low. The reason is here 

that the requirements of the respective EU legislations do not concern specific targets 

but merely focus on actions to be taken to avoid environmental damage. The lack of 

quantitative targets obviously limits the possibility to measure implementation gaps. 

However, the study finds that the Directives REACH and CLP have been fully 

implemented in the Member States, concluding that there are no implementation 

gaps, which implies that there are no implementation gap costs either. 

For industrial emissions and major accident hazards, the measurability of 

environmental targets is also high as the EU legislation provides for specific source 

emission targets. The achievement of most of these source emission targets will, 

however, already be accounted for by the analysis of implementation gaps for the air 

policy area. Hence, the focus is on achieving the additional targets for heavy metals 

and organic substances. Hence, the implementation gap cost estimates here only 

relate to the non-achievement of these additional targets.     

Finally, the cross-cutting nature and the lack of quantifiable environmental targets for 

the horizontal instruments does not allow the estimation of an implementation gap 

cost. Nonetheless, this study discusses the role of these instruments in improving 

decision-making, legislative development and implementation, and hence in achieving 

the environmental targets set within the specific policy areas. 
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Résumé analytique 
L’efficacité du droit environnemental de l’UE dépend de sa mise en œuvre par les États 

membres, aux niveaux régional et local. Les plaintes posées pour non-conformité au 

droit environnemental de l’UE, ainsi qu’un nombre élevé de cas de procédures 

d’infraction indiquent que des progrès sont encore à envisager vis-à-vis de la mise en 

œuvre du droit. Des lacunes dans la mise en œuvre s’avèrent coûteuses pour la 

société et se matérialisent sous diverses formes, comme la diminution de la valeur 

d’agrément des eaux de surface avec une mauvaise qualité écologique, 

l’accroissement de maladies ayant pour cause la pollution de l’air et sonore, l’absence 

de prévention du risque environnemental en raison des exigences en matière de 

responsabilité insuffisantes pesant sur les opérateurs économiques, ou même encore 

les débouchées commerciales non réalisées à cause d'un faible niveau de recyclage 

des déchets. 

La présente étude estime (comme il est illustré dans le tableau ci-dessous) à environ 

55 milliards d’euros par an (en 2018) les coûts et les bénéfices perdus pour l’UE du 

fait de la non-réalisation des objectifs environnementaux prévus au sein de la 

législation de l’UE dans les sept domaines politiques suivants: l’air et le bruit, la nature 

et la biodiversité, l’eau, les déchets, les substances chimiques, les émissions 

industrielles et les risques d'accidents majeurs, et enfin, les instruments horizontaux. 

Une estimation similaire de 50 milliards d’euros par an avait été déterminée pour 2011 

dans le cadre d’une étude précédente menée par COWI (2011). 

En reconnaissance que cette estimation de coûts liés à des lacunes dans la mise en 

œuvre est accompagnée d’une incertitude considérable, la présente étude a estimé 

que les coûts oscillaient (avec une certitude raisonnable) entre 29,7 et 79,6 

milliards d’euros par an. 

 

Le coût lié aux lacunes dans la mise en œuvre du droit environnemental de l’UE, en milliards 

d’euros par an, en 2018 

Domaine politique Fourchette estimée Estimation centrale 

Air 8,7 - 40,4 24,6 

Nature et biodiversité 10,5 - 15,7 13,1 

Eau 4,3 - 14,3 9,3 

Déchets 3,2 - 4,8 4,0 

Substances chimiques 0 – 0 0 

Émissions industrielles et risques d'accidents 
majeurs 

3,0 - 4,4 3,7 

Instruments horizontaux - - 

Total 29,7-79,6 54,7 

Source:  COWI/Eunomia. 
 

L’estimation se fonde sur les objectifs environnementaux à atteindre en 2018, par 

rapport à la meilleure estimation de la situation actuelle. Lorsque cela s’avère 

pertinent, l’étude souligne de façon transparente où et comment l’utilisation de 

données plus anciennes donne lieu à des incertitudes dans l’estimation. Un avantage 

du fait de se concentrer sur la fourniture d’une estimation pour 2018 est le fait que 

l’année 2018 est abordée par le second tour des rapports de l’examen de la mise en 

œuvre de la politique environnementale de l’UE (à paraître au printemps 2019). Ainsi, 

la présente étude a pu bénéficier des résultats préliminaires de ces rapports et vice-

versa, puisqu’elle contribue à leurs conclusions. 
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Les domaines politiques diffèrent, néanmoins, quant à la façon dont les directives et 

les règlements respectifs interviennent pour améliorer l’environnement, ci-dessous, 

pour ce qui est du caractère concret des objectifs environnementaux à atteindre. Ceci 

implique, en soi, que les lacunes dans la mise en œuvre estimées pour les différents 

domaines politiques diffèrent quant à leur faisabilité et leur qualité. 

Le tableau ci-dessous montre que, par exemple, la législation environnementale de 

l’UE concernant l’air prévoit des objectifs environnementaux spécifiques. Les lacunes 

dans la mise en œuvre concernant l’air peuvent être estimées en comparant les 

informations relatives au contrôle de la pollution atmosphérique rassemblées par les 

États membres aux objectifs, à savoir, le nombre de personnes exposées à la pollution 

de l’air au-dessus des valeurs de concentration. Dans ces conditions, pour l’estimation 

des coûts liés aux lacunes dans la mise en œuvre, l’accent est mis sur les coûts 

sanitaires pour la population urbaine de l’UE exposée au-delà des limites 

environnementales. En tant que telle, l’estimation se fonde sur les données afférentes 

au nombre de personnes habitant dans des zones urbaines dans lesquelles la pollution 

atmosphérique dépasse, trop souvent, les valeurs de concentration, ainsi que sur des 

hypothèses concernant le degré avec lequel la pollution de l’air dépasse les valeurs de 

concentration et des suppositions (modélisations) quant à la façon dont cette situation 

affecte l’état de santé. 

 

Comparaison des objectifs environnementaux dans les différents domaines politiques 

Domaine 
politique 

Type Mesurabilité 

Air et bruit Air: des limites spécifiques pour les valeurs de 
concentration de la pollution atmosphérique et les 
plafonds d’émission nationaux d’ensemble 

Bruit: les directives de l’OMS peuvent être 
utilisées en tant «qu’objectifs politique» 

Air: Élevée – des valeurs cibles concrètes 
et quantitatives sont précisées 

Bruit: Élevée – mais les nouvelles 
directives de l’OMS prévoient des valeurs 
cibles qui n’ont pas encore été incluses 
dans de nombreuses activités de contrôle 

Nature et 
biodiversité 

Objectif visant à freiner la perte de biodiversité et 
de services écosystémiques, ainsi qu’à assurer 
que les espèces et les habitats récupèrent 
suffisamment pour permettre leur 
épanouissement sur le long terme 

Faible – dans la mesure où l’appréciation du 
fait de savoir si cet objectif a été ou non 
atteint est limitée par le fait qu’il n’existe pas 
de référentiel clair par rapport auquel on 
peut estimer la façon dont la flore et la faune 
auraient pu se développer en l’absence de 
toute action de la part de l’UE 

Eau  Différents objectifs dans différents textes 
législatifs concernant l’eau de l’UE – par exemple, 
des objectifs concernant l’état écologique, la 
qualité de l’eau de baignade et les exigences 
concernant le déversement des eaux usées 

Élevée – chaque type d’objectif est 
mesurable en termes quantitatifs 

Déchets Différents types d’objectifs au sein des différents 
textes législatifs de l’UE concernant les déchets – 
par exemple, objectifs en matière de collecte, de 
réutilisation, de récupération, de recyclage et 
d’enfouissement 

Élevée – chaque type d’objectif est 
mesurable en termes quantitatifs 

Substances 
chimiques 

Pas d’objectifs spécifiques – mais des exigences 
de contrôle en matière d’utilisation et de mise sur 
le marché de substances chimiques 

Faible – pas de valeurs cibles quantitatives 

Émissions 
industrielles 
et risques 
d'accidents 
majeurs 

Des objectifs en matière d’émissions pour des 
sources spécifiques – la plupart étant fixés pour 
contribuer aux objectifs en matière de pollution 
atmosphérique ci-dessus, à part ceux afférents 
aux métaux lourds et aux substances organiques 

Élevée – des valeurs cibles concrètes et 
quantitatives sont précisées 

Instruments 
horizontaux 

Pas d’objectifs, mais des exigences d’intervention 
afin d’éviter les dommages à l’environnement 

Faible - pas d’objectifs spécifiques 

Source:  COWI/Eunomia. 
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Bien que le tableau ci-dessus suggère l’existence d’objectifs en matière de bruit, la 

présente étude n’inclut pas les coûts afférents à l’absence de leur satisfaction dans les 

coûts liés aux lacunes dans la mise en œuvre concernant l’air et le bruit illustrés dans 

le premier tableau. Il en est ainsi car la législation de l’UE concernant le bruit ne 

prévoit pas de limites particulières en la matière. Par conséquent, les limites du bruit 

prises en considération dans le cadre de cette étude sont les limites d’exposition aux 

nuisances sonores recommandées par l’OMS (1999). Partant du principe que ces 

recommandations représentent les «objectifs politiques» de l’UE, l’on aboutit à une 

estimation de coûts annuels de 30,7 milliards d’euros pour les personnes qui vivent 

dans des lieux très exposés au bruit (par exemple, à proximité de grandes routes). 

Pour ce qui est de la nature et de la biodiversité, la mesurabilité des objectifs 

environnementaux s’avère particulièrement faible. Les raisons pour cela sont la 

définition étendue de l’objectif et le fait que l’appréciation du fait de savoir si ce 

dernier a été ou non atteint est limitée par l’absence d’un référentiel clair par rapport 

auquel on pourrait estimer la façon dont la flore et la faune aurait pu se développer à 

défaut de toute action de la part de l’UE. Autrement dit, il s’avère difficile d’apprécier à 

quel degré le niveau de biodiversité et des services écosystémiques aurait été plus 

élevé si les dispositions des directives Habitats et Oiseaux avaient été pleinement 

mises en œuvre. Ceci étant dit, dans le premier tableau, la présente étude comporte 

une estimation très approximative des lacunes dans la mise en œuvre qu'il existe. 

Celle-ci se fonde sur les estimations de ten Brink et al. (CE, 2008) selon lesquelles le 

réseau Natura 2000 fournit un bénéfice annuel d’entre 200 et 300 milliards d’euros, et 

environ 5% de ce bénéfice pourrait être considéré comme le taux de perte annuel, à 

savoir, le coût de la détérioration des écosystèmes du fait de l’absence de mise en 

œuvre de la législation de l’UE. 

Pour ce qui est du domaine politique afférent à l’eau, il existe différents types 

d’objectifs dans les différents textes législatifs de l’UE. Nous trouvons, par exemple, 

des objectifs concernant le statut écologique, la qualité des eaux de baignade, la 

concentration en nitrates et les exigences en matière de déversement des eaux usées. 

La mesurabilité s’avère généralement élevée, dans la mesure où chacun de ces types 

d’objectifs environnementaux est de nature quantitative. Aussi, toutes les éventuelles 

lacunes dans la mise en œuvre peuvent être calculées en tenant compte de la distance 

par rapport à l’objectif – par exemple, la distance pour atteindre l’objectif constitué 

par un état écologique «bon» des eaux de surface. Les coûts liés aux lacunes dans la 

mise en œuvre sont alors estimés comme étant les bénéfices perdus du fait que l’eau 

ne soit pas propre ou qu’elle n’ait pas un état écologique «bon», ainsi qu’en tant que 

valeur économique des dommages causés aux ressources hydriques (par exemple, à 

cause des rejets d’azote). 

Dans le domaine politique afférent aux déchets, il existe différents types d’objectifs 

similaires au sein des différents textes législatifs de l’UE – par exemple, des objectifs 

en matière de collecte, de réutilisation, de récupération, de recyclage et 

d’enfouissement. La mesurabilité s’avère également élevée dans ce domaine, chacun 

des types d’objectifs environnementaux revêtant une nature quantitative, de même 

que toute éventuelle lacune dans la mise en œuvre. De telles lacunes entraînent, par 

exemple, des coûts pour la santé et l’environnement, associés aux décharges 

sauvages et aux activités d’exportation illicites des déchets. Il existe aussi de 

nombreux bénéfices perdus du fait de l’absence de réalisation du développement des 

marchés de l’économie circulaire. En outre, il pourrait y avoir de nombreux effets 

indirects découlant de l’utilisation potentiellement accrue de ressources énergétiques 

plus polluantes là où les déchets non recyclés sont mis à la décharge au lieu de faire 

l’objet d’une valorisation énergétique. 

La mesurabilité des objectifs environnementaux s’avère faible dans le domaine des 

substances chimiques. La raison pour ceci est que les exigences des textes législatifs 
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respectifs de l’UE ne concernent pas d’objectifs particuliers, se concentrant 

simplement sur les mesures à adopter pour éviter des dommages envers 

l’environnement. L’absence d’objectifs quantitatifs restreint, évidemment, la possibilité 

de mesurer les lacunes dans la mise en œuvre. Néanmoins, la présente étude constate 

que la directive REACH et le règlement CLP ont été pleinement mis en œuvre dans les 

États membres, concluant qu’il n’existe pas de lacunes dans la mise en œuvre, ce qui 

implique également une absence de coûts y afférents. 

Pour ce qui est des émissions industrielles et des risques d'accidents majeurs, la 

mesurabilité des objectifs environnementaux s’avère aussi élevée, la législation de l’UE 

prévoyant des objectifs d’émissions spécifiques en la matière. L'accomplissement de la 

plupart des objectifs fixés pour les sources d’émissions seront néanmoins déjà 

comptabilisés dans l'analyse des lacunes dans la mise en œuvre relative au domaine 

politique afférent à l’air. Ainsi, l’accent sera mis sur la réalisation des objectifs 

additionnels concernant les métaux lourds et les substances organiques. De ce fait, les 

coûts liés aux lacunes dans la mise en œuvre n’ont trait, ici, qu’à l’absence de 

satisfaction de ces objectifs additionnels.  

Enfin, la nature transversale et le manque d’objectifs environnementaux quantifiables 

pour ce qui est des instruments horizontaux ne permet pas d’estimer les frais liés aux 

lacunes dans la mise en œuvre y afférents. Néanmoins, la présente étude évoque le 

rôle de ces instruments pour l’amélioration de la prise de décision, le développement 

et la mise en œuvre de la législation, et ainsi pour l'accomplissement des objectifs 

environnementaux fixés pour chacun des domaines politiques particuliers. 
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1. Introduction 
The effectiveness of EU environmental law depends on its implementation at Member 

State, regional and local levels. Complaints concerning non-compliance with EU 

environmental law and a high number of infringement cases1 indicate that there is 

room for improvement to implementation. Implementation gaps are costly to society. 

In this study, we estimate the costs and foregone benefits to be around EUR 55 bn per 

year (in 2018) for the EU from not achieving the environmental targets specified in the 

EU legislation. A similar estimate of EUR 50 bn per year for 2011 was provided by the 

COWI (2011) study.  

The estimate is based on estimates for the following seven policy areas: air and noise, 

nature and biodiversity, water, waste, chemicals, industrial emissions and major 

accident hazards, and horizontal instruments. The policy areas differ, however, in the 

way the respective Directives and Regulations intervene to improve the environment, 

hereunder with respect to the concreteness of the environmental targets they aim to 

achieve. This also implies that the implementation gaps we estimate for the different 

policy areas differ with respect to their concreteness and quality. 

Furthermore, to get to the estimate, we have taken outset in the environmental 

targets to be achieved by 20182 and compare these targets to our 2018 estimates of 

the actual situation. We have where relevant tried to make it clear where and how the 

use of older data cause uncertainty to the estimate. A benefit of focusing on a 

providing an estimate for 2018 estimate is that 2018 is covered by the second round 

of the Environmental Implementation Review (EIR) reports (to be published in spring 

2019). Hence, we have been able to benefit from the draft EIR findings and this study 

can provide input to the final EIR findings. This said, where an EU environmental law 

or EU policy specifies future targets, we report on these and try to estimate the 

likelihood of them being achieved – i.e. estimating possible future implementation 

gaps. 

The estimation methodology applies the principles of the Better Regulation Guidelines 

(BRG)3 for obtaining a transparent quality evidence base that is widely accepted 

among stakeholders, and so suitable for policy-making. Furthermore, as illustrated in 

Figure 1-1, we estimate the implementation gap costs stepwise.  

First, we estimate the implementation gap as the difference between the 

environmental status and the respective environmental target – given that the target 

has not been reached. We then estimate the impacts of an implementation gap on the 

health of the population and the environment. Finally, we apply socioeconomic unit 

cost measures to the impact estimates to obtain implementation gap cost estimates in 

EUR. This said, the sources we use in the estimation process for some of the policy 

areas do not allow a full distinction between impacts and costs. In these cases, some 

of the estimation steps are combined. In any case, in this report we present the three 

last steps under the heading: ‘implementation gap cost’ for all policy areas. 

                                           
1 Source: European Commission Infringement Decision Database, 

http://ec.europa.eu/atwork/applying-eu-law/infringements-
proceedings/infringement_decisions/index.cfm?lang_code=EN&typeOfSearch=true&active_only
=0&noncom=0&r_dossier=&decision_date_from=&decision_date_to=&DG=ENVI&title=&submit
=Search  
2 We acknowledge that for some policy areas there are future environmental targets – i.e. 
targets to be achieved later than 2018. When this is the case, we look into the likelihood of 
future implementation gaps. 
3 https://ec.europa.eu/info/sites/info/files/better-regulation-guidelines.pdf  

http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions/index.cfm?lang_code=EN&typeOfSearch=true&active_only=0&noncom=0&r_dossier=&decision_date_from=&decision_date_to=&DG=ENVI&title=&submit=Search
http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions/index.cfm?lang_code=EN&typeOfSearch=true&active_only=0&noncom=0&r_dossier=&decision_date_from=&decision_date_to=&DG=ENVI&title=&submit=Search
http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions/index.cfm?lang_code=EN&typeOfSearch=true&active_only=0&noncom=0&r_dossier=&decision_date_from=&decision_date_to=&DG=ENVI&title=&submit=Search
http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions/index.cfm?lang_code=EN&typeOfSearch=true&active_only=0&noncom=0&r_dossier=&decision_date_from=&decision_date_to=&DG=ENVI&title=&submit=Search
https://ec.europa.eu/info/sites/info/files/better-regulation-guidelines.pdf
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Figure 1-1 From implementation gap to cost 

 

 

In Chapters 2 to 8, we present these estimation steps policy area by policy area. For 

each policy area, we first provide a brief in description of how the policy area 

contributes to the EU vision and the key objectives of the 7th Environment Action 

Programme (EAP).4 The focus is here on the interventions triggered by the key 

Directives and Regulations. We then present the environmental targets specified by 

the key Directives and Regulations, followed by our estimate of the implementation 

gap – which is defined as the difference between the environmental target and the 

respective environmental state (given that the target has not been achieved). Finally, 

we estimate the implementation gap cost by assessing the impact on human health 

and the environment from not having achieved the environmental target and we 

monetise this impact. In Chapter 9, we finally present the total implementation gap 

cost estimate and we explain how the different policy areas contribute to this 

estimate. 

The report has two annexes. In Annex 1, we list the data sources identified and made 

use of for the implementation gap cost estimate. In Annex 2, we list all the 

environmental Directives and Regulations that were reviewed when identifying the key 

ones. 

2. Air and noise 

2.1 EU environmental policy and law 

The 7th EAP has as one of its three key objectives to safeguard the Union’s citizens 

from environment-related pressures and risks to health and wellbeing. Both air 

pollution and high noise levels are central causes of adverse health effects such as 

cardiovascular problems. This applies in particular to the urban population and those 

living close to major roads. Air pollution is also a cause of respiratory diseases and 

cancer with the most problematic pollutants being fine particles, nitrogen dioxides and 

ground-level ozone, and noise can affect the quality of life and lead to significant 

levels of stress and sleep disturbance. Furthermore, air pollution has a negative 

impact on the quality of water and soil and it damages ecosystems, and noise has an 

impact on wildlife. 

Air 

The EU already started to tackle air pollution in 1970s and air quality in Europe has 

improved much since. As shown in Annex 2, the EU has adopted three different legal 

mechanisms to reduce air pollution: defining air quality standards for ambient 

concentrations of air pollutants, setting national limits on total pollutant emissions, 

and designing source-specific legislation. A part of the latter legal mechanism is 

covered by the sixth policy area: Industrial emissions and major accident hazards (see 

Chapter 7).  

                                           
4 http://ec.europa.eu/environment/action-programme/  

http://ec.europa.eu/environment/action-programme/
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Here we focus, as shown in Table 2-1, on the Ambient Air Quality (AAQ) Directive 

2008/50/EC which sets air quality standards in the form of limit/target values for the 

exposure to air pollutants and which provides for Member States to monitor and 

assess air quality in their territory in a harmonised and comparable manner. 

Furthermore, we cover the National Emission Ceilings (NEC) Directive 2016/2284/EU 

which specifies national emission reduction commitments for Member States and the 

EU for five important air pollutants with the aim of reducing the health and 

environmental impacts. Hence, the two Directives complement each other with the 

former focusing on reducing air pollution in hotspots such as urban areas and in areas 

close to heavily trafficked roads, while the latter covers overall emission levels in the 

Member. 

Noise 

Regarding noise pollution, Table 2-1 shows that we focus on the Environmental Noise 

Directive (END) 2002/49/EC which requires Member States to assess noise levels by 

producing environmental noise maps and, based on the noise mapping, prepare action 

plans with measures to address noise issues and their effects for those areas where 

the indicators, laid by the Directive, have been exceeded. The END does, however, not 

specify limit or target values, but as described in the next section we assume that the 

EU policy targets are the noise exposure limits recommended by the WHO. Finally, in 

addition to the END, the EU has adopted various legislation addressing noise at source 

such as road traffic noise, aircraft noise, railway noise and noise from equipment for 

use outdoors.  

 

Table 2-1 Key EU environmental law – air and noise 

Directives and Regulations Brief characteristic 

Ambient Air Quality (AAQ) 
Directive 2008/50/EC 

 

Sets air quality standards in the form of limit/target values for the 
exposure to air pollutants and provides for Member States to monitor and 
assess air quality, to ensure that the information on air quality is made 
public, and to maintain good air quality and improve it where it is not 
good.  

National Emission Ceilings 
(NEC) Directive 
2016/2284/EU 

Specifies national emission reduction commitments for Member States and 
the EU for five important air pollutants with the aim of reducing the health 
and environmental impacts attributed to transboundary pollution. 

Environmental Noise 
Directive (END) 2002/49/EC 

Requires Member States to assess noise levels by producing 
environmental noise maps and, based on the noise mapping, informing 
about exposures to noise, and preparing action plans with measures to 
address noise issues. 

Sources:  Annex 2 and COWI/Eunomia. 

  

2.2 Environmental target 

Air 

The two air Directives: AAQ and NEC specify as introduced above concrete 

environmental targets. The different focuses of the two Directives, however, imply 

that the environmental targets differ in type. The AAQ Directive sets limit and target 

values concentrations of air pollutants in zones and agglomerations not to be 

exceeded (above permitted levels). The NEC Directive focuses on overall emissions in 

the Member States and thus it sets targets for overall emission levels. 
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Table 2-2 Concentration values for the protection of human health(1)  
  – AAQ Directive 

Emission type Averaging period Concentration Permitted 
exceedances each 
year 

Date by which limit 
value is to be met 

Fine particles 
(PM2.5) 

1 year 25 μg/m³ n/a 1 January 2015 

Sulphur dioxide 
(SO2) 

1 hour 

24 hours  

350 μg/m3  

125 μg/m³ 

24 

3 

1 January 2005 

1 January 2005 

Nitrogen dioxide 
(NO2) 

1 hour 

1 year 

200 μg/m³ 

40 μg/m³ 

18 

n/a 

1 January 2010 

1 January 2010 (2) 

PM10 24 hours 

1 year 

50 μg/m³ 

40 μg/m³ 

35 

n/a 

1 January 2005 (3) 

1 January 2005 (3) 

Lead (Pb) 1 year 0.5 μg/m³ n/a 1 January 2005 (4) 

Carbon monoxide 
(CO) 

Maximum daily 8 
hour mean (5) 

10 mg/m³ n/a 1 January 2005 

Benzene 1 year 5 μg/m³ n/a 1 January 2010 (3) 

Ozone (O3) Maximum daily 8 
hour mean (5) 

120 µg/m³ 25 days averaged 
over 3 years 

1 January 2010 

Arsenic (As) 1 year 6 ng/m³ n/a 31 December 2012 

Cadmium (Cd) 1 year 5 ng/m³ n/a 31 December 2012 

Nickel (Ni) 1 year 20 ng/m³ n/a 31 December 2012 

Polycyclic Aromatic 
Hydrocarbons 
(PAH) 

1 year 1 ng/m3 (4) n/a 31 December 2012 

Source:  Directive 2008/50/EC: Annex VII, Annex XI and Annex XIV.  
Notes:   (1) Critical levels for the protection of vegetation are provided in Annex XIII. 
  (2) The Member State could apply for an extension of up to five years (i.e.  
  maximum up to 2015) in a specific zone. 

  (3) The Member State was able to apply for an extension until three years after 
  the date of entry into force of the new Directive (i.e. May 2011) in a specific  
  zone. 

  (4) Already in force since 1 January 2005. Limit value to be met only by 1.   
  January 2010 in the immediate vicinity of the specific industrial sources situated 
  on sites contaminated by decades of industrial activities.  
  (5) Measured by examining eight hour running averages. 
  (6) Limit value expressed as concentration of Benzo(a)pyrene. 

 

Table 2-3 presents the national emissions ceilings of the ‘old’ NEC Directive 

2001/81/EC which will be in force until 2019, thus applying to the focus year of this 

study: 2018. Like the AAQ Directive, it covers sulphur dioxide, while it covers oxides 

of nitrogen in general. Furthermore, as shown in Table 2-4, reduction commitments 

for fine particles: PM2.5 will be in place from 2020. Compared with the AAQ Directive, 

the NEC Directive also covers Non-Methane Volatile Organic Compounds (NMVOC) and 

ammonia (NH3). 

NMVOCs are a collection of organic compounds that differ widely in their chemical 

composition but display a similar behaviour in the atmosphere. They stem from a 

large number of sources including combustion activities, solvent use and production 

processes. They contribute to the formation of ground-level ozone, and other air 

pollutants that are hazardous to human health, and that also may lead to crop 

damage. 
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Table 2-3 National emission ceilings 2018, kilotonnes per year 

Member State SO₂ NOx NMVOC NH₃ 

Austria 39 103 159 66 

Belgium 99 176 139 74 

Bulgaria 836 247 175 108 

Croatia 39 87 90 30 

Cyprus 39 23 14 9 

Czech Republic 265 286 220 80 

Denmark 55 127 85 69 

Estonia 100 60 49 29 

Finland 110 170 130 31 

France 375 810 1050 780 

Germany 520 1051 995 550 

Greece 523 344 261 73 

Hungary 500 198 137 90 

Ireland 42 65 55 116 

Italy 475 990 1159 419 

Latvia 101 61 136 44 

Lithuania 145 110 92 84 

Luxembourg 4 11 9 7 

Malta 9 8 12 3 

Netherlands 50 260 185 128 

Poland 1397 879 800 468 

Portugal 160 250 180 90 

Romania 918 437 523 210 

Slovakia 110 130 140 39 

Slovenia 27 45 40 20 

Spain 746 874 662 353 

Sweden 67 148 241 57 

United Kingdom 585 1167 1200 297 

Source:  Directive 2001/81/EC. 

 

The agriculture sector is responsible for over 90% of ammonia emissions in the EU. 

Exposure to high concentrations of ammonia in air causes immediate burning of the 

eyes, nose, throat and respiratory tract and can result in blindness, lung damage or 

death. Furthermore, ammonia contributes to acid deposition and eutrophication, which 

in turn, can lead to potential changes occurring in soil and water quality. It is highly 

toxic to fish and other aquatic life. 

Table 2-3 also shows that the national emission ceilings for 2018 differ between 

Member States. This is not only due to differences in the sizes of the economies but 

are also based on computer models searching for the lowest cost solution to attain a 

given health and environmental goal. In other words, the variation between national 

targets is due to the model taking into account different parameters, hereunder that 

because of the transboundary nature the impacts often occur elsewhere from 

emissions.  

As already mentioned, the ‘new’ NEC Directive (EU) 2016/2284 specifies, as shown in 

Table 2-4, reduction commitments for 2020 and beyond. For EU-28 as a whole, these 
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reduction commitments lead to stricter commitments than those in force until 2020. 

This is particularly the case for SO2-emissions while there also are large reduction 

commitments for NOx. 

 

Table 2-4 NEC Directive: national emission ceiling and reduction commitments (EU-28  
  level)  

 

Emission type 

2010 emission 
ceiling - 1000 

tonnes 
Reduction commitment – 

compared to 2005 

Corresponding absolute 
reduction compared to 2005 - 

1000 tonnes 

- 2019 2020-2029 2030- 2020-2029 2030- 

SO₂  8367 59% 79% 3132 1604 

NOx 9090 42% 63% 6782 4327 

NMVOC 8938 28% 40% 6402 5335 

NH₃ 4324 6% 19% 3827 3298 

PM2.5 --- 22% 49% 1324 865 

Sources: Directive 2001/81, Directive 2016/2284/EU and     
  https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive- 

  data-viewer-1 

Noise 

For noise pollution, there are no specific EU limit or target values set by the END. 

However, we acknowledge that the END requirements are made in pursuance of 

limiting the exposure of the EU population to noise pollution, and so we assume that 

EU policy targets are the noise exposure limits recommended by the WHO. This said, 

when we calculate the total implementation gap costs we limit ourselves to legislative 

environmental targets – i.e. exclude the costs of not complying with the WHO 

recommendations.  

The WHO (1999) recommendations are widely referred to by the studies we have 

made use of in this study when estimating adverse impacts on population health from 

noise pollution. These recommendations have, however, been revised for the 

European region since 1999 (WHO, 2009 and 2018). Based on scientific evidence, the 

WHO (2009) published guidelines for night-time noise outdoor of 40 dB with an 

interim target of 55 dB for European countries not able to achieve the target in the 

short term. Furthermore, recommendations for even stricter noise exposure limits 

have as shown in Table 2-5 been published very recently (WHO, 2018). 

The categorisation of the noise exposure limits and the measurement units have also 

changed slightly from 1999 to 2018. The 1999 WHO recommendations distinguished 

between 14 different specific environments – three of which are shown in the below 

table, while the 2018 recommendations focus on noise sources instead. However, we 

acknowledge – maybe best indicated by the reduction in the outdoor living area limit 

of 55 dB to the 53 dB for road traffic which is the main cause of noise in outdoor living 

areas – that the 2018 recommendations involve lower/stricter noise exposure limits 

than the 1999 recommendations did. In itself this obviously implies that more people 

are estimated to be exposed to noise pollution when using the 2018 limit values than 

when using the 1999 values. Such implications for the implementation gap estimation 

are further discussed in Section 2.3. 

When developing the 2018 recommendations, the WHO also assessed the quality of 

the evidence used. This information is valuable for our study as we try to determine 

https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-%09%09%09data-viewer-1
https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-%09%09%09data-viewer-1
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how much of the uncertainty inherent in the implementation gap estimates5 can be 

attributed to the different steps of the estimation process. In this context, it must be 

underlined that WHO concludes that the central road traffic noise recommendations 

are based on strong evidence of adverse health impacts from noise levels above the 

limit values. 

 

Table 2-5 1999, 2009, and 2018 WHO recommendations for noise exposure limits for the 
  European Region   

Specific environment / noise source  Day-evening-night noise 
 1999: dB LAeq 
2018: dB Lden 

Night-time noise  
 dB Lnight 

1999 WHO recommendations   

Outdoor living area (1)55 
(2)50 na 

Bedrooms (3)45 
(4)30 na 

Music and other sounds through 
headphones/ earphones 85 na 

2009 WHO recommendations   

Night-time noise outside na (5)40 

2018 WHO recommendations   

Road traffic 53 45 

Railway 54 44 

Aircraft 45 40 

Wind turbine 45 na 

Leisure 70 na 

Sources: WHO (1999, 2009, and 2018)  

Notes:  dB: decibel 

LAeq:  A-weighted equivalent continuous sound pressure level 
Lden:  Day-evening-night-weighted sound pressure level 
Lnight:  Equivalent continuous sound pressure level when the reference time  

  interval is the night 
(1) Serious annoyance 
(2) Moderate annoyance 
(3) Outside bedrooms 
(4) Inside bedrooms 
(5) Interim target of 55 dB for European countries not able to achieve the target 

in the short term 
 

2.3 Implementation gap 

Air 

As described above, the two key Directives: the AAQ Directive and the NEC Directive 

specify different types of environmental targets, implying that any implementation 

gaps also will differ in type. 

At the time of the 2011 study, it was concluded that monitoring data of a sufficient 

quality to assess whether the AAQ Directive concentration values were exceeded were 

                                           
5 Note that the implementation gap costs for noise are not included in the total implementation 

gap cost estimate as the environmental targets are not directly specified by EU law. 
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not available in 2011. Hence, this analysis was not carried out. For this study, we have 

benefitted from the EEA data on the EU urban population that is exposed above the 

limit/target values and from the analysis of this data that is carried out in the context 

of the ongoing COWI, Eunomia, and Milieu support study to the fitness check by DG 

ENV of the Ambient Air Quality Directives. 

Table 2-6 shows that data are only available for four of the pollutants covered by the 

AAQ Directive (see Table 2-2): PM2.5, PM10, O3 and NO2. Therefore, we do not assess 

the implementation gap cost of exceedances of other pollutants – such as lead (Pb), 

carbon monoxide (CO), benzene and arsenic (As). For all four emission types for which 

data exists, there are exceedances (implementation gaps) in 2016 (the last year of 

data). However, the general trend is for fewer and fewer exceedances – although the 

development is somewhat fluctuating for O3, where some of the fluctuation may e.g. 

be caused by varying weather conditions. Hence, compared to 2011 – for which data 

have become available after the completion of the 2011 study – the percentage of the 

EU urban population exposed above AAQ Directive concentration values has more than 

halved for PM2.5 and PM10, and decreased by a quarter for O3 and by a third for NO2. 

 

Table 2-6 Percentage of EU urban population exposed above AAQ Directive concentration 
  values (1) – 2000-2016 

 PM2.5
(2) PM10

(3) O3
(4) NO₂(5) 

2000   32.4 17.9 25.9 

2001   30.1 30.5 22.3 

2002   31.5 20.7 23.1 

2003   41.8 54.9 31.0 

2004   28.2 19.4 20.6 

2005   34.0 22.7 21.4 

2006 16.7 37.8 45.5 18.2 

2007 11.6 30.4 21.8 20.7 

2008 12.6 23.9 15.3 12.3 

2009 8.8 24.4 16.1 14.3 

2010 10.8 25.2 17.4 11.7 

2011 13.6 29.6 16.1 11.8 

2012 11.5 21.9 15.5 8.8 

2013 8.5 20.5 16.2 9.0 

2014 8.0 16.4 7.3 7.4 

2015 7.4 18.6 29.5 8.4 

2016 5.5 13.2 12.4 7.3 

Source:  COWI/Eunomia (2019) and https://www.eea.europa.eu/data-and-  
  maps/indicators/exceedance-of-air-quality-limit-3/assessment-4.  
Notes:  (1) Shading indicates exceedances prior to the compliance date with the  
  concentration values. 

  (2) Annual mean PM2.5 concentrations above 25 µg/m3. 
  (3) Percentage of population exposed to daily PM10 concentrations exceeding  
  50 µg/m3 for more than 35 days a year. 
  (4) Percentage of population exposed to maximum daily 8-hour mean  
  O3 concentrations exceeding 120 µg/m3 for more than 25 days a year. 
  (5) Annual mean NO2 concentrations above 40 µg/m³. 

 

The exceedances – and so the implementation gap costs – differ as shown in Table 

2-7 much between Member States. In particular, the Member States that lasted joined 

https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
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the EU appear to have difficulties complying with the environmental targets. For O3 

and to some extent for NO2, older Member States also experience difficulties. 

 

Table 2-7 Percentage of EU urban population exposed above AAQ Directive concentration 
  values– by Member State, 2015 

 PM2.5
(1) PM10

(2) O3
(3) NO₂(4) 

Austria 0 0 98 5 

Belgium 0 0 0 3 

Bulgaria 55 78 0 0.5 

Croatia 3 81 94 3 

Cyprus 0 6 0 0 

Czechia 7 19 89 1 

Denmark 0 0 0 2 

Estonia 0 0 0 0 

Finland 0 0 0 1 

France 0 1 17 4 

Germany 0 0.5 37 5 

Greece 0 4 97 3 

Hungary 0 27 100 2 

Ireland 0 0 0 0 

Italy 26 60 80 35 

Latvia 0 4 0 4 

Lithuania 0 2 0 0 

Luxembourg 0 0 0 9 

Malta 0 100 0 0 

Netherlands 0 0 0 2 

Poland 46 81 38 1 

Portugal 0 1 0 2 

Romania 2 54 12 1 

Slovakia 9 6 60 5 

Slovenia 0 100 100 0 

Spain 0 5 34 16 

Sweden 0 0 0 0.5 

United Kingdom 0 0 0 11 

EU urban 7 19 30 9 

Source:  COWI/Eunomia (2019) and https://www.eea.europa.eu/data-and-  

  maps/indicators/exceedance-of-air-quality-limit-3/assessment-4.  
Notes:  (1) Annual mean PM2.5 concentrations above 25 µg/m3. 
  (2) Percentage of population exposed to daily PM10 concentrations exceeding  
  50 µg/m3 for more than 35 days a year. 

  (3) Percentage of population exposed to maximum daily 8-hour mean  
  O3 concentrations exceeding 120 µg/m3 for more than 25 days a year. 
  (4) Annual mean NO2 concentrations above 40 µg/m³. 

 

To calculate an estimate, shown in Table 2-8, for EU urban population exposed above 

AAQ Directive concentration values, we combine the data from the above table with 

information on urban population from UN (2018). 

https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
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Table 2-8 Calculated EU urban population exposed above AAQ Directive concentration  
  values – by Member State, 2015 

Member States Urban population 

(1) PM10 O3 NO₂ 

Austria 5008930  -     4908751   250447  

Belgium 11048237  -     -     331447  

Bulgaria 5310568  4142243   -     26553  

Croatia 2378726  1926768   2236002   71362  

Cyprus 777234  46634   -     -    

Czech Republic 7791316  1480350   6934271   77913  

Denmark 4979108  -     -     99582  

Estonia 899890  -     -     -    

Finland 4672016  -     -     46720  

France 51343241  513432   8728351   2053730  

Germany 63078413  315392   23339013   3153921  

Greece 8755057  350202   8492405   262652  

Hungary 6897667  1862370   6897667   137953  

Ireland 2939375  -     -     -    

Italy 41393818  24836291   33115054   14487836  

Latvia 1354612  54184   -     54184  

Lithuania 1971134  39423   -     -    

Luxembourg 511081  -     -     45997  

Malta 403728  403728   -     -    

Netherlands 15273879  -     -     305478  

Poland 23065377  18682955   8764843   230654  

Portugal 6617197  66172   -     132344  

Romania 10711013  5783947   1285322   107110  

Slovakia 2931170  175870   1758702   146559  

Slovenia 1115846  1115846   1115846   -    

Spain 36933458  1846673   12557376   5909353  

Sweden 8450611  -     -     42253  

United Kingdom 54035311  -     -     5943884  

EU urban 380648013 71181178  114194404   34258321  

Source:  COWI/Eunomia (2019) and https://www.eea.europa.eu/data-and-  
  maps/indicators/exceedance-of-air-quality-limit-3/assessment-4.  
Notes:  (1) The 2015 urban population data is extracted from UN (2018). 

 

Although, we focus on the AAQ Directive when estimating implementation gap costs in 

the next section, we do in this section also estimate the implementation gaps with 

respect to the NEC Directive. With the environment targets specified in the NEC 

Directive, as shown in Table 2-4, being measurable in tonnes of emissions they can be 

directly compared with the actual tonnes of air pollutants being emitted. Table 2-9 

shows that total emission levels for EU-28 have reduced significantly since 2011 – 

apart from NH3 which has remained fairly constant and even increased in recent years. 

 

https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
https://www.eea.europa.eu/data-and-%09%09%09%09maps/indicators/exceedance-of-air-quality-limit-3/assessment-4
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Table 2-9 Emissions by type, EU-28, and change compared to 2011 

Emission type 2011 2012 2013 2014 2015 2016 

Kilotonnes 

SO₂ 4078 3673 3214 2941 2774 2329 

NOx 9144 8814 8420 8100 7932 7660 

NMVOC 7436 7276 7090 6820 6818 6793 

NH₃ 3842 3806 3799 3828 3887 3906 

PM2.5 1463 1481 1449 1347 1356 1343 

Change compared to 2011 

SO₂  -10% -21% -28% -32% -43% 

NOx  -4% -8% -11% -13% -16% 

NMVOC  -2% -5% -8% -8% -9% 

NH₃  -1% -1% 0% 1% 2% 

PM2.5  1% -1% -8% -7% -8% 

Source:  https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data- 
  viewer-1 
Note:  The table is based on the latest air pollutant emissions inventory data reported 
  to DG Environment and EEA up until 2016. 

 

Recalling that the national emission ceilings presented in Table 2-3 differ between 

Member States and that these differences are not only due to differences in the sizes 

of the economies, it is not that informative to calculate an overall EU-28 

implementation gap. Anyhow, as shown in Table 2-10, only few Member States had in 

2016 difficulties with complying with the NEC Directive environmental targets – i.e. six 

Member States experienced implementation gaps for one or several pollutants 

especially with regards to NH3. Hence, most Member States had in 2016 emission 

levels below the targets (negative numbers in the table overleaf).  

 

https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data-%09%09%09viewer-1
https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data-%09%09%09viewer-1
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Table 2-10 Implementation gaps by Member State in 2016, kilotonnes 

Member State SO₂ NOx NMVOC NH₃ 

Austria -25  -22 1 

Belgium -57 -50 -26 -6 

Bulgaria -731 -122 -91 -58 

Croatia -55 -35 -20 5 

Cyprus -23 -8 -5 -3 

Czech Republic -150 -121 -7 -7 

Denmark -45 -12 -18 -2 

Estonia -70 -29 -27 -17 

Finland -70 -39 -42 -1 

France -235 -119 -442 -150 

Germany -164 -82 -147 52 

Greece -451 -84 -57 -16 

Hungary -477 -81 4 -3 

Ireland -28 26 -8 1 

Italy -359 -229 -255 -37 

Latvia -98 -26 -96 -28 

Lithuania -130 -56 -40 -50 

Luxembourg -3 -2 0 -1 

Malta -7 -3 -9 -2 

Netherlands -22 -10 -42 0 

Poland -815 -153 -191 -201 

Portugal -126 -103 -32 -40 

Romania -810 -226 -265 -43 

Slovakia -83 -63 -76 -9 

Slovenia -22 -8 -9 -2 

Spain -528 -82 -68 139 

Sweden -48 -17 -82 -4 

United Kingdom -406 -274 -381 -8 

Sources: Directive 2001/81, Directive 2016/2284/EU and      
  https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data- 
  viewer-1 
Notes:  Negative implementation gaps indicate how much lower actual  emissions are  
  compared with the national emission ceilings. 
  Ireland and Hungary submitted adjustment applications submitted in 2018,  

  which, if approved by the EC, will bring emissions below their respective  
  ceilings. 

 

The new NEC Directive reduction commitments, shown in Table 2-4 for EU-28 as a 

whole, will as emphasised in the NEC Directive reporting status 2018 by EEA (2018b) 

require additional efforts to reduce air pollution. Table 2-11 shows the Member States' 

indications of the progress made in meeting the 2020/2030 reduction commitments. 

Hence, 20 Member States, on the basis of their projected emissions, do not consider 

themselves on track towards meeting their 2020 reduction commitments for one or 

several of the pollutants based on policies and measures currently in place. Likewise, 

27 Member States will have to take more steps for one or several emissions to meet 

their 2030 commitments. In other words, we might expect increased implementation 

https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data-%09%09%09viewer-1
https://www.eea.europa.eu/data-and-maps/dashboards/necd-directive-data-%09%09%09viewer-1
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gaps in 2020, but also expect that actions are taken in the Member States to deal with 

this situation – keeping any future implementation gaps low.  

 

Table 2-11 Progress in meeting 2020/2030 NEC Directive reduction commitments 

Member State SO₂ NOx NMVOC NH₃ PM2.5 

2020 2030 2020 2030 2020 2030 2020 2030 2020 2030 

Austria + +   + - - - + - 

Belgium + + + - + + + + + + 

Bulgaria + + + + - - + + - - 

Croatia + + + + + + + + + + 

Cyprus + + - - + + + + + + 

Czech Republic + - + - + + + - + + 

Denmark + - + + + + - - + - 

Estonia + - + + + + - - Not available 

Finland + + + + + + + + - - 

France + - + + + - - - + - 

Germany + - + - + + - - + + 

Greece + - + - - - - - - - 

Hungary - - - - - - + + Not available 

Ireland + - + - + + - - + + 

Italy + + + + + - + - + - 

Latvia + - - - + + - - + + 

Lithuania - - - - - - + + - - 

Luxembourg + + - - + - - - - - 

Malta + + + - + - - - + + 

Netherlands + + + + + - + + + + 

Poland + - + - - + + - + - 

Portugal + - + + + - + + + - 

Romania + - + - + - + + + - 

Slovakia + - + - + - + - - - 

Slovenia + - - + + - + - - - 

Spain + - + - + - - - + - 

Sweden + + + - + + - - + + 

United 
Kingdom + - + - + - - - 

 
- 

 
- 

Source:  https://www.eea.europa.eu/publications/nec-directive-reporting-status-2018  
Note:  '+' indicates that the reduction commitment has been, or is anticipated to  

  be, achieved. '-' indicates that the reduction commitment has not been,  
  or is not anticipated to be, attained. The table is based on the 'with measures'  

  (WM) projections calculated by the Member States on the basis of adopted  
  policies and measures currently in place. 

Noise 

For noise, the 2017 EIR found that more than 30% of the noise maps and 60% of 

action plans were missing in the current reporting cycle. The draft 2019 EIR reports 

suggest the same tendency in relation to missing noise maps and action plans – and 

so indicates that this element of an implementation gap remains. 

https://www.eea.europa.eu/publications/nec-directive-reporting-status-2018
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Furthermore, Table 2-12 shows that more than 75 million EU citizens are exposed to 

excessive noise from road traffic inside urban areas. In developing this estimate, we 

assume that the WHO (1999) recommended noise exposure limits considered by EU as 

‘policy targets’. This assumption is fully in line with 7th EAP6 that defines ‘high noise 

levels’ as noise exposure levels above 55 dB Lden and 50 dB Lnight. Furthermore, the 7th 

EAP sets the objective that by 2020 noise pollution in the EU will have significantly 

decreased and thereby moved closer to WHO recommendation. This objective will 

obviously be more difficult to achieve if the latest, stricter WHO (2018) 

recommendations (see Table 2-5) for both day-evening-night noise levels and night-

time noise levels are adopted by the EU as updated environmental targets. It should, 

however, be highlighted that information is still to be gathered, e.g. by the EEA, about 

the extent of exposure to noise above these lower levels. Furthermore, since the new 

WHO recommendations build on new evidence of more severe adverse impacts of 

noise than the old evidence, the estimates of the implementation gap impacts for e.g. 

an average person will also be higher. 

 

Table 2-12 Implementation gaps by noise source, number of people (EU-28) exposed to  
  day-evening-night noise levels (Lden) and night-time noise levels (Lnight), 2017 

Noise source Day-evening-night noise  
≥ 55 dB 

Night-time noise  
≥ 50 dB  

Urban/ 
non-urban areas 

Roads 75451500 53532900 Inside urban area 

Railways 9656700 6552200 Inside urban area 

Airports 2848100 797800 Inside urban area 

Industry 827700 382500 Inside urban area 

Major roads 29371800 19982700 Outside urban area 

Major railways 9145100 7621700 Outside urban area 

Major airports 2334800 752500 Outside urban area 

Source:  EEA (2018e) 

Note:  The data refer to the most recent country submissions and redeliveries of the  
  2017 round of noise reporting, which were received by the EEA until   
  12/09/2018. 
 
 

Regarding road noise in urban areas, Figure 2-1 shows that there are significant 

Member States differences in the share of the population that are exposed. Such 

differences obviously reflect differences in the road infrastructure and the location of 

housing close to this as well as the amount of traffic. Furthermore, as also pointed out 

by the 2011 study, a varying degree of implementation and noise reduction may be 

caused by the non-binding requirements of the END in relation to specific target 

values. In this context, there are missing noise maps in the current reporting cycle 

potentially distorting the accuracy of the estimated variation between Member States 

in relation to road noise pollution. 

 

                                           
6 http://ec.europa.eu/environment/action-programme/  

http://ec.europa.eu/environment/action-programme/
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Figure 2-1 Share of population in urban areas exposed to road noise (Lden), 2017 

 
Source:  EEA (2018e) 
Note:  Data from Greece was not available.  

 

2.4 Implementation gap cost 

Air 

The focus on the implementation gap measured as the EU urban population that are 

exposed to air pollution above the AAQ Directive7 concentration values is maintained 

when estimating the implementation gap costs.  

For this estimation we have also benefitted from the analysis carried out within the 

support study to the fitness check by DG ENV of the AAQ Directives. The support 

study made use of the ALPHA-RiskPoll (ARP) model8 to quantify the social impacts of a 

unit change in pollutant concentration (1µg/m3 PM2.5 and NO2, and 200 ppb.hours 

ozone SOMO359). As pointed out in the support study, the ARP model has been 

developed and used in several other analyses for the Commission, the EEA and in the 

Member States. The resulting valuation data shown in Table 2-13 were first reported 

by Holland (2014) and since updated until 2017. The table shows that the costs of 

damage to the health differ between Member States. This reflects differences in health 

as well as economic statuses. 

                                           
7 In the previous section we also provided an estimate of the NEC Directive implementation gap. 

A rough and conservative estimate of the costs of this gap is, using the recent unit cost figures 
provided by the German Environment Agency (2019), EUR 3 to 6 bn per year. These are mainly 
health costs and we consider them to (partly) overlap with the AAQ Directive implementation 
cost estimates. 
8 See Holland et al (2015) for a description of the modelling framework. 
9 SOMO35 is the sum of Ozone Means Over 35 ppb is the indicator for health impact assessment 
recommended by WHO. It is defined as the yearly sum of the daily maximum of 8-hour running 

average over 35 ppb. 
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Table 2-13 Damage costs for different pollutants with mortality valued using Value of a  
  Statistical Life (VSL) in Member States, 2017 

Member State PM2.5 NO₂ O3 

EUR per person per µg/m3 
EUR per person per 100 

ppb.days 

Austria 135.0 74.8 0.45 

Belgium 137.9 76.6 0.44 

Bulgaria 239.8 139.3 0.55 

Croatia 198.9 114.3 0.48 

Cyprus 109.2 58.7 0.41 

Czech Republic 162.9 91.7 0.46 

Denmark 139.4 77.6 0.44 

Estonia 180.7 103.0 0.48 

Finland 140.5 78.4 0.46 

France 121.1 66.3 0.43 

Germany 163.1 91.9 0.47 

Greece 158.6 89.4 0.45 

Hungary 199.7 114.7 0.49 

Ireland 103.3 55.4 0.41 

Italy 143.7 80.2 0.45 

Latvia 228.5 132.7 0.51 

Lithuania 221.3 128.2 0.51 

Luxembourg 96.5 50.9 0.42 

Malta 122.4 67.0 0.43 

Netherlands 127.1 69.9 0.43 

Poland 161.9 91.2 0.46 

Portugal 156.3 88.1 0.45 

Romania 203.8 117.1 0.50 

Slovakia 159.0 89.4 0.46 

Slovenia 143.3 79.7 0.44 

Spain 125.2 68.7 0.43 

Sweden 124.3 68.3 0.43 

UK 128.1 70.8 0.43 

Source:  COWI, Eunomia, and Milieu (2019 forthcoming). 

 

The second step in the estimation of the implementation gap costs at EU level is to 

calculate a unit cost measurement that recognises the variation between Member 

States. This calculation, shown in Table 2-14, is also based on the results of the 

support study. To get to these unit cost figures for PM10, NO2 and O3, the data in Table 

2-13 are weighted by the population exposed above concentration values combined 

with assumptions about how large the exceedances are. 

For PM10 and NO2, both low and high unit cost estimates are provided. Furthermore, 

the table shows that cost estimates are quite stable over time. 
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Table 2-14 Unit cost measurement (EU-average) for PM10, NO2 and O3 weighted by the  
  fraction of the total population subject to exceedance by Member State 

 PM10 NO₂ O3 

EUR per person. 1µg/m3
 EUR per person. 1µg/m3 

EUR per person per 
200ppb hours SOMO35 

 Low High Low High  

2008  36.3   107   23.3   85.7  0.83 

2009  36.4   108   23.3   86.4  0.84 

2010  36.9   110   23.6   88.1  0.86 

2011  37.6   111   24.0   87.3  0.88 

2012  38.1   111   24.3   85.9  0.90 

2013  38.3   110   24.4   83.4  0.90 

2014  38.1   108   24.2   80.0  0.90 

2015  37.7   105   23.9   76.1  0.89 

2016  37.6   105   23.8   76.1  0.89 

2017  38.0   107   24.0   77.2  0.91 

Source:  COWI, Eunomia, and Milieu (2019 forthcoming). 

 

 

The third step is then to apply these cost estimates to the estimated number of people 

in EU urban areas that are exposed above AAQ Directive concentration values (see 

Table 2-8). While these data help us to quantify the number of people affected by 

implementation gaps, they do not tell the extent of exceedance. The implementation 

gap cost will be higher the more the concentration values are exceeded. To address 

this, we use estimates of the frequency distribution of the EU population exposed to 

pollutants from the EEA's (2018a) Air Quality in Europe report.10 As support study, we 

do not have data on frequency distribution for each year and therefore, we assume 

that average exceedances in the group exposed above AAQ Directive concentration 

values is the same for all years. Due to the decline in the overall exceedances, as 

shown in Table 2-6, this assumption will cause an underestimation of the 

implementation gap cost for earlier years. 

By combining unit cost measurement with total EU urban population exposed above 

AAQ Directive concentration values and the frequency distribution data from EEA 

(2018a), the estimates of the implementation gap costs are given in Table 2-15. It 

shows that costs have almost halved in the period for which we have estimates. Note 

in this context, that the most recent estimate is for 2016. We use this estimate for 

2018, which when adjusting for inflation11 gives us a cost range of EUR 8.7-40.4 bn 

per year – with the central estimate being EUR 24.6 bn. 

                                           
10 From Figure 9.2 of the EEA report, it is estimated that average exposure associated with 
exceedance is equal to 2µg/m3 PM10 and 7 µg/m3 NO2. No similar figures are available for 
ozone, but an indicative range of 3 to 5 µg/m3 O3 has been adopted here. 
11 Using Eurostat Harmonised index of consumer prices (HICP). 
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Table 2-15 Implementation gap costs of air pollution in EU-28 for PM2.5/PM10, NO₂   
  and O3 (EUR million) 

 PM2.5/PM10
(1) NO₂ (2) O3

 (3) Total 

Average 
exceedance, 
µg/m³ 

3 3 7 7 3 5   

 Low High Low High Low High Low High 

2008 8012  46838  - - - - - - 

2009 5613  47426  - - - - - - 

2010 6986  48540  85  142  7517  27782  14588 76464 

2011 8971  58585  81  135  7718  27784  16770 86504 

2012 7702  42964  79  132  5834  20412  13615 63508 

2013 5716  38577  83  139  5981  20291  11780 59007 

2014 5352  30147  37  62  4883  16020  10272 46229 

2015 4897  34721  150  250  5474  17315  10521 52286 

2016 3631  23814  63  105  4739  15048  8433 38967 

Source: COWI/Eunomia (2019 forthcoming) 
Notes: (1) PM2.5/PM10: low uses VOLY for mortality valuation and area exceeded for 

annual mean PM2.5/PM10 limit; high uses VSL for mortality valuation and area 
exceeded for daily mean PM2.5/PM10 limit. 
(2) NO2: low uses VOLY for mortality valuation; high uses VSL for mortality 
valuation 
(3) Note that COWI/Eunomia also report high and low estimates for O3. 

Noise 

As described above, for noise pollution there are no specific legal EU limit or target 

values set by the END. For the sake of this analysis, we instead refer to the WHO 

recommendations. This said, when we calculate the total implementation gap costs we 

limit ourselves to legislative environmental targets – i.e. exclude the likely costs of not 

complying with the WHO recommendations. In other words, the estimation provided 

here is to demonstrate that noise pollution is costly to society. Our ‘policy’ 

implementation gap estimate shows that a significant number of people across the EU 

still were exposed to 'high noise levels' in 2017. To estimate the impact of this we 

make use of the noise country fact sheets from the EEA (2018d). Here, each country 

profile shows the impact on health in terms of annoyance, sleep disturbance, 

cardiovascular effects and mortality caused by noise pollution above the noise 

exposure limits. Based on the disability weights described in WHO (2018), disability-

adjusted life years (DALYs) attributed to noise exposure are estimated for the Member 

States.  

However, 2018 noise country fact sheets for nine Member States (Cyprus, France, 

Greece, Hungary, Italy, Luxembourg, Malta, Slovakia and Slovenia) were not publicly 

available from the EEA at the time of completing this report. For these Member States 

a ‘gap-filling’ method is applied, where we calculate the number of people (EU-28) not 

covered by the country fact sheets and include them based on the implementation gap 

cost of the countries for which country fact sheets are available. This of course 

introduces additional uncertainty into our estimate. 

Furthermore, to estimate the unit cost per DALY, we calculated expected annual 

income per capita in each Member State based on Eurostat data to quantify the value 

of lost working years caused by noise pollution. By using this unit cost measurement, 

we get an estimate of the health cost of not implementing the noise exposure limits.  
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Table 2-16 Implementation gap cost of noise pollution in EU-28, 2017 

Member State Disability adjusted life 
years (DALYs) per year 

Expected annual income 
(EUR) per capita 

Implementation gap cost 
(EUR) 

Austria 34337 59709 2050231367 

Belgium 21519 57895 1245846809 

Bulgaria 17598 8443 148574635 

Croatia 3799 18698 71035222 

Cyprus - 28704 - 

Czech Republic 20458 19764 404325775 

Denmark 8561 66768 571596568 

Estonia 2503 20908 52332474 

Finland 4183 52647 220222401 

France - 55980 - 

Germany 114226 55958 6391869931 

Greece - 26042 - 

Hungary - 16198 - 

Ireland 5925 50096 296818800 

Italy - 44133 - 

Latvia 5982 14515 86829926 

Lithuania 7019 13992 98209848 

Luxembourg - 66665 - 

Malta - 27062 - 

Netherlands 19252 61144 1177136587 

Poland 46634 15839 738635926 

Portugal 12034 23688 285061392 

Romania 2240 11655 26107200 

Slovakia - 18926 - 

Slovenia - 28968 - 

Spain 14062 36443 512458654 

Sweden 13707 64076 878288361 

UK 123874 48650 6026482487 

    

Total (EU-28) without gap-filling  21282064361 

Total (EU-28) with gap-filling 30754628390 

Source:  Noise country fact sheets (EEA 2018d), EC (2014b) and COWI calculations. 

Note:   The table illustrates the total number of DALYs lost due to noise pollution from 
 both road, rail, air and industry in the Member States. 

 

Table 2-16 above shows the estimated implementation gap cost of noise pollution in 

2017. It shows that by taking outset in the WHO (1999) recommended noise exposure 

limits our estimate of the central ‘policy target’ implementation gap cost 

estimate of EUR 30.7 bn per year (2017 estimate) shows high costs from noise 

pollution. It must though be stressed that the estimation is subject to high uncertainty 

due to limited data on health costs for all Member States. We thus acknowledge that 

this estimate is connected with much uncertainty and so it may be more suitable to 

https://www.eea.europa.eu/themes/human/noise/noise-fact-sheets
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provide a range estimate. Hence, our best estimate is that the cost of excessive 

noise pollution in the EU is in the range12 of EUR 24.6-36.8 bn per year. 

2.5 Lessons learnt and recommendations 

Air 

A main challenge when estimating the implementation gap costs for the air policy area 

is that we have two Directives – the AAQ Directive and the NEC Directive – that both 

provide well-specified environmental targets, and thus provide for actions to achieve 

these targets. Hence, while this allows for the estimation of two types of 

implementation gaps, it is not straightforward to assess the extent to which the 

impacts of the two estimated implementation gaps overlap. We have, hereunder by 

acknowledging that health impacts are the most important ones, based the cost 

estimates on the implementation gap estimates for the AAQ Directive – i.e. the urban 

population that are exposed above the air pollution concentration values. In any case, 

the two implementation gap cost estimates for the AAQ Directive and the NEC 

Directive differ in magnitude and seem not fully comparable. 

Hence, our recommendation is that a possible update of this study in the future should 

better deal with how the two Directives complement – as well as overlap – each other 

in the fight against air pollution. This should also be seen in the light of the stricter 

NEC Directive reduction commitments in the coming years. 

Noise 

The total implementation gap cost estimate – which does not include the costs of not 

achieving the WHO recommendations – would be significantly higher if this was the 

case. Hence, it would be beneficial to a future analysis of implementation gap costs if 

the EU decides on legislate noise exposure limits – being the WHO recommendations 

or other more/less strict limits.  

Another challenge is that the WHO very recently has recommended stricter noise 

exposure limits than before. This implies in itself a lack of noise monitoring data that 

refer to the new limits. Therefore, any cost estimate updates using the WHO ‘policy 

targets’ in the near future will be even more complicated than in this study. 

3. Nature and biodiversity 

3.1 EU environmental policy and law 

The EU environmental policy13 recognises the importance of nature and biodiversity for 

food production, air, water, energy and raw materials. Furthermore, healthy 

ecosystems provide social benefits such as recreational services and they can 

contribute to adapting to climate change. At the same time, the EU recognises that 

the ecosystems are under pressure from urban sprawl, intensive agriculture, pollution, 

invasive species and climate change.  

The Habitats and Birds Directives form the backbone of the EU nature and biodiversity 

policy and the legal basis for the EU nature protection network that has the aim to halt 

the loss of biodiversity and ecosystem services. As briefly described in Table 3-1, both 

                                           
12 +/- 20% of the central estimate. 
13 See http://ec.europa.eu/environment/nature/index_en.htm for a comprehensive 

presentation. 

http://ec.europa.eu/environment/nature/index_en.htm
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Directives provide prohibitions and permits that help to avoid adverse developments 

for a wide range of rare, threatened or endemic animal, bird and plant species. In this 

context, the legislation provides for the Natura 2000 ecological network of protected 

area that stretches across all Member States and that currently14 covers over 18% of 

the EU’s land area and 6% of its sea territories. The Natura 2000 network also 

encourages cooperation and makes sure that protection measures can be tailored to 

suit specific regional needs.  

In addition to these two key pieces of EU nature and biodiversity legislation, as shown 

in Annex 2, conservation and protection also takes place via Regulation (EU) No 

1143/2014 that aims to prevent and manage the introduction and spread of invasive 

alien species. There is also legislation that focuses on biodiversity services – i.e. on 

the sustainable use of natural resources via prohibiting the use of leghold traps, in 

relation to keeping wild animals in zoos, and regarding access to genetic resources. 

Furthermore, there is legislation that focuses on trade in nature products, that also 

concerns a sustainable use of natural resources such as seals and timber. 

Finally, other EU actions guided by the EU biodiversity strategy (EC, 2011) contributes 

to halting the loss of biodiversity and ecosystem services (see also Table 3-3 below).  

 

Table 3-1 Key EU environmental law – nature and biodiversity 

Directives and Regulations Brief characteristic 

Habitats Directive 92/43/EEC 

 

With outset in the aim to halt the loss of biodiversity and ecosystem 
services, it focuses on the conservation of a wide range of rare, 
threatened or endemic animal and plant species. It does so by providing 
for prohibitions and permits. Furthermore, it establishes the EU-wide 
Nature 2000 ecological network of protected areas, safeguarded against 
potentially damaging developments. 

Birds Directive 2009/147/EC With outset in the assessment15 that at least 32% of the more than 500 
wild bird species in the EU are currently not in a good conservation status, 
it aims to protect all 500 species. Similar to the Habitats Directive, it does 
so by providing for prohibitions. Furthermore, it establishes a network of 
Special Protection Areas (SPAs) including all the most suitable territories 
for these species. All SPAs are included in the Natura 2000 ecological 
network. 

Sources:  Annex 2 and COWI/Eunomia. 

3.2 Environmental target 

As just described, the overall objective of the Habitats and Birds Directives is to halt 

the loss of biodiversity and ecosystem services. Actually, it is not just about halting 

further decline or loss but to ensure that species and habitats recover sufficiently to 

enable them to flourish over the long term. A central source of information for 

analysing the status and trends of the protected species and habitat types is the 

official reporting by Member States in fulfilment of the requirements of Article 17 of 

the Habitats Directive and Article 12 of the Birds Directive. The most comprehensive 

and recent assessment, 'the State of Nature in the EU', covers the period 2007-2012 

and was published in May 2015 (EEA, 2015).  

However, as also emphasised by the 2016 fitness check of the Habitats and Birds 

Directives (EC, 2016b), the assessment of whether this overall objective has been 

achieved or not is limited by the fact that there is no clear baseline against which to 

estimate how the status of flora and fauna might have developed in the absence of EU 

                                           
14 See footnote 13. 
15 http://ec.europa.eu/environment/nature/legislation/birdsdirective/index_en.htm  

http://ec.europa.eu/environment/nature/natura2000/index_en.htm
http://ec.europa.eu/environment/nature/legislation/birdsdirective/index_en.htm
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action. Hence, we acknowledge that the implementation of the Directives has taken 

place at a time of accelerating rates of urbanization, changing demographic and diet 

patterns, technological changes, deepened market integration, and climate change, all 

of which place unprecedented demands on land.  

This said, the fitness check points to that the overall objective has not yet been met 

and that it is not possible to predict when it will be fully achieved. However, the fitness 

check provides evidence of changes that logically can be attributed to the 

interventions of the Directives. Hence, it concludes that developments would have 

been significantly worse in the absence of the targeted interventions. 

As part of this study, we also looked into the possibility of analysing the achievement 

of the specific objectives of the Directives, presented in Table 3-2, to inform about the 

achievement of the overall objective. However, when trying to do this we acknowledge 

that these specific objectives do not have very specific16 formulations and in 

consequence they do not provide measurable targets. Hence, it is not straightforward 

to assess whether there is an implementation gap or not. 

 

Table 3-2 Specific objectives and provisions of the Habitats and Birds Directives – and 
indicators for assessment of specific objective achievement 

Specific objectives Main Directive provisions Indicators 

A. Ensure that the 
most valuable sites 
are managed and 
protected and form 
a coherent whole   

Habitats Directive: Articles 
3, 4(1), 4(4) and 6 

Birds Directive:  Articles 
4(1) and 4(2) 

 

A1. Establishment of Natura 2000 Sites of 
Community Importance (SCI) and Special 
Protection Areas (SPA) 

A2. Designation of Special Areas of Conservation 
(SACs) 

A3. Establishment of the necessary conservation 
measures for each Natura 2000 sits and 
implement them 

A4. Avoidance of deterioration of habitats and of 
disturbance of species 

A5. Appropriate assessments of plans/projects to 
avoid negative impact on sites  

B. Manage/restore 
habitats/landscape 
features beyond 
Natura 2000 

Habitats Directive: Articles 
3(3) and 10 

Birds Directive:  Articles 
3(2) and 4(4) 

 

B1. Management of landscape features outside 
Natura 2000 

B2. Management/restoration of habitats outside 
Natura 2000 

C. Ensure protection 
and sustainable 
use of species 

Habitats Directive: Article 12 

Birds Directive:  Articles 5 
and 7 

 

C1. Establishment of systems of species 
protection 

C2. Regulation of hunting and trade 

C3. Control of species introduction 

D. Ensure adequate 
knowledge, data 

availability and 
awareness 

Habitats Directive: Article 17 

Birds Directive:  Article 12 

 

D1. Monitoring and reporting of species and 
habitats 

D2. Undertaking of research on species and 
habitats 

D3. Awareness raising on species and habitats 

Sources:  Habitats and Birds Directives and EC (2016b) fitness check. 

 

                                           
16 See e.g. Better Regulation Tool #16 for guidelines to S.M.A.R.T objective formulations – with 
S = Specific, https://ec.europa.eu/info/sites/info/files/file_import/better-regulation-toolbox-

16_en_0.pdf  

https://ec.europa.eu/info/sites/info/files/file_import/better-regulation-toolbox-16_en_0.pdf
https://ec.europa.eu/info/sites/info/files/file_import/better-regulation-toolbox-16_en_0.pdf
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Table 3-3 EU biodiversity strategy targets 

Target Measurement 

Target 1: Fully implement the 
Birds and Habitats Directives  

To halt the deterioration in the status of all species and habitats covered 
by EU nature legislation and achieve a significant and measurable 
improvement in their status so that, by 2020, compared to current 
assessments: (i) 100% more habitat assessments and 50% more 
species assessments under the Habitats Directive show an improved 
conservation status; and (ii) 50% more species assessments under the 
Birds Directive show a secure or improved status. 

Target 2: Maintain and restore 
ecosystems and their services 

By 2020, ecosystems and their services are maintained and enhanced 
by establishing green infrastructure and restoring at least 15% of 
degraded ecosystems. 

Target 3: Increase in the 
contribution of agriculture and 
forestry to maintaining and 

enhancing biodiversity 

3A) Agriculture: By 2020, maximise areas under agriculture across 
grasslands, arable land and permanent crops that are covered by 
biodiversity-related measures under the CAP so as to ensure the 

conservation of biodiversity and to bring about a measurable 
improvement(*) in the conservation status of species and habitats that 
depend on or are affected by agriculture and in the provision of 
ecosystem services as compared to the EU2010 Baseline, thus 
contributing to enhance sustainable management. 

3B) Forests: By 2020, Forest Management Plans or equivalent 
instruments, in line with Sustainable Forest Management (SFM), are in 
place for all forests that are publicly owned and for forest holdings 
above a certain size** (to be defined by the Member States or regions 
and communicated in their Rural Development Programmes) that 
receive funding under the EU Rural Development Policy so as to bring 
about a measurable improvement(*) in the conservation status of 
species and habitats that depend on or are affected by forestry and in 
the provision of related ecosystem services as compared to the EU 2010 
Baseline. 

(*) For both targets, improvement is to be measured against the 
quantified enhancement targets for the conservation status of species 
and habitats of EU interest in Target 1 and the restoration of degraded 
ecosystems under target 2. 

(**) For smaller forest holdings, Member States may provide additional 
incentives to encourage the adoption of Management Plans or 
equivalent instruments that are in line with SFM. 

Target 4: Ensure the 
sustainable use of fisheries 
resources  

Achieve Maximum Sustainable Yield (MSY) by 2015. Achieve a 
population age and size distribution indicative of a healthy stock, 
through fisheries management with no significant adverse impacts on 
other stocks, species and ecosystems, in support of achieving Good 
Environmental Status by 2020, as required under the Marine Strategy 
Framework Directive. 

Target 5: Combat invasive alien 
species 

By 2020, Invasive Alien Species (IAS) and their pathways are identified 
and prioritised, priority species are controlled or eradicated, and 
pathways are managed to prevent the introduction and establishment of 
new IAS. 

Target 6: Help avert global 
biodiversity loss 

By 2020, the EU has stepped up its contribution to averting global 
biodiversity loss. 

Source:  EC (2011).   

 

Finally, as mentioned in Section 3.1, in line with the Habitats and Birds Directives the 

EU biodiversity strategy (EC, 2011) has as its headline target to halt the loss of 

biodiversity and the degradation of ecosystem services in the EU (by 2020), and 

restore them in so far as feasible, while stepping up the EU contribution to averting 

global biodiversity loss. Actually, it provides, as shown in Table 3-3, its own 

operational targets – where the first target is similar to the one we focus on when 

assessing the implementation gap in Section 3.3. Hence, we do not go into detail with 

assessing the achievements of Targets 2 to 6 in the next section – although we briefly 
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describe the findings of the EC (2015) mid-term review of the EU biodiversity 

strategy.   

3.3 Implementation gap 

The lack of a measurable environmental target for nature and biodiversity implies that 

it is not feasible to measure an implementation gap. This was also the case when 

carrying out the 2011 study. 

Similarly, as shown in Table 3-4, the mid-term review of the EU biodiversity strategy 

does not provide concrete measurements of how far the EU is from achieving the six 

targets, but merely provides statements of whether any progress made towards 

achieving the targets is considered sufficient or not. 

 

Table 3-4 Achievement of EU biodiversity strategy – Mid-term review 

Target Achievement 

Target 1: Fully implement the 
Birds and Habitats Directives  

Progress has been made as the number of species and habitats covered 
by the Directives in secure/favourable or improved conservation status 
has increased slightly since the 2010 baseline. However, many habitats 
and species that were already in unfavourable status remain so, and 

some are deteriorating further. Member States have progressed at 
different rates in developing and implementing action plans for species 
and Natura 2000 site management plans. 

Target 2: Maintain and restore 
ecosystems and their services 

Insufficient progress has been made by 2015 as actions have not yet 
halted the trend of degradation of ecosystems and services. Hence, 
national and regional frameworks to promote restoration and green 
infrastructure need to be developed and implemented. 

Target 3: Increase in the 
contribution of agriculture and 
forestry to maintaining and 
enhancing biodiversity 

No significant progress has been made.  

The continuing decline in the status of species and habitats of EU 
importance associated with agriculture indicates that greater efforts 
need to be made to conserve and enhance biodiversity in these areas. 

EU forest area has increased as compared with the EU 2010 biodiversity 
baseline. However, the conservation status of forest habitats and 
species covered by EU nature legislation shows no significant signs of 
improvement. 

Target 4: Ensure the 
sustainable use of fisheries 
resources  

Progress towards the target but at an insufficient rate. Although 
significant progress has been made in setting the policy framework for 
sustainable fisheries. However, policy implementation has been uneven 
across the EU and major challenges remain to ensure that the 
objectives are achieved to schedule: just over 50% of MSY-assessed 
(Maximum Sustainable Yield) stocks were fished sustainably in 2013. 

Target 5: Combat invasive alien 
species 

Implementation of Regulation (EU) No 1143/2014 is currently on track. 
However, invasive alien species are a fast-growing threat to 
biodiversity. 

Target 6: Help avert global 
biodiversity loss 

Insufficient progress with respect to the impacts of EU consumption 
patterns on global biodiversity. However, the EU remains by far the 
largest financial donor. 

Source:  EC (2015a). 

3.4 Implementation gap cost 

The lack of a good implementation gap measurements obviously implies as a 

consequence a lack of a good implementation gap cost measure. This was also the 

case at the time of the 2011 study.  

However, we have chosen – similarly to the 2011 study – to make a very rough 

estimate of the costs of not having fully implemented the Habitats and Birds 

Directives. Actually, we have not identified more recent studies than ten Brink et al 
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(2008) which was also used by the 2011 study. Hence, our implementation gap cost 

estimate takes in its estimate that the Natura 2000 network provides EUR 200-300 bn 

per year in benefits, and that around 5% could be seen as the annual rate of loss, i.e. 

the costs of deterioration of ecosystem. In other words, we make the crude 

assumption that an achievement of the overall Habitats and Birds Directives would 

avoid this loss of biodiversity – i.e. the implementation gap costs would be EUR 10-15 

bn per year (in 2008 prices) – i.e. 5% of EUR 200-300 bn. In 2018 prices, the 

estimate would amount to EUR 10.5-15.7 bn per year, and so a central estimate 

of EUR 13.1 bn per year.  

The size and uncertainty of our implementation gap cost estimate (guestimate) can 

also be put into perspective by comparing it with the recent estimates provided as 

part of the EC (2016b) fitness check. It provides the benefit estimate for Natura 2000 

that a 1% reduction of the ecosystem services flowing from the Directives would lead 

to losses of EUR 2-3 bn per year. Hence, if the 2016 level of non-implementation 

implies a reduction of 5-8% in ecosystem services the two costs estimates are similar. 

3.5 Lessons learnt and recommendations 

There are several lessons to be learnt from our attempt to estimate implementation 

gap costs for the nature and biodiversity policy area. Firstly, assessing the 

achievement of the environmental target to halt the loss of biodiversity and ecosystem 

services is limited by the fact that there is no clear baseline against which to estimate 

how the status of flora and fauna might have developed in the absence of EU action. 

Hence, from this perspective any implementation gap cost estimate will be connected 

with much uncertainty. Secondly, the more specific objectives of the Habitats and 

Birds Directives do not have measurable targets. Hence, it is not straightforward to 

assess whether there is an implementation gap or not from this perspective. Thirdly, 

there is in general a lack of reliable quantitative estimates of the costs of biodiversity 

loses. 

Our recommendation is that efforts are made to encourage that stakeholders accept 

that any estimates are uncertain. However, at the same time we recommend that 

further work is done to quantify the value of nature and biodiversity. The alternative 

of leaving the policy area out of the total implementation gap cost estimate is not 

appealing as it would distort the picture and come to omit one important element of 

environmental policy. 

4. Water 

4.1 EU environmental policy and law 

The landscape of EU water policy has only changed slightly since the preceding 2011 

study on the cost of non-implementation. There is no new legislation, but existing 

legislation has been subject to changes. The Drinking Water Directive (DWD) was 

amended in 2015, which resulted in a change in the monitoring and sampling 

frequency as well as in a change in the assessment methods (Directive 2015/1787/EC). 

These changes have however no implication on the environmental gap. As of today, 

the DWD has reached a level of nearly full compliance in all Member States and the 

gap is therefore close to non-existent (EC, 2016d); consequently, the gap is not 

assessed in this study. Furthermore, the Marine Strategy Framework Directive (MSFD) 

had its first deadline on the reporting of the environmental gap in 2012 (Directive 

2008/56/EC). As elaborated in Annex 2 of this study, the 2012 reporting resulted in 

highly inconsistent assessments. The existing gap is therefore unclear. Consequently, 
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this study does not include an assessment of the gap on the MSFD as the knowledge 

base is currently too weak. 

4.2 Environmental target 

The European water policy is extensive and addresses various types of waters (e.g. 

coastal water and groundwater) and different attributes of water (e.g. chemical quality 

and organic pollution). Most of the directives feed into the Water Framework Directive 

(WFD), which acts an umbrella directive to many of the European water Directives. 

Further, a significant part of the gap under the WFD can be traced back to gaps in 

other specific water directives. Assessing the gap under the WFD can thus be argued 

to capture gaps of related specific directives. This excludes the Drinking Water 

Directive (DWD) and the Marine Strategy Framework Directive (MSFD) as they do not 

impact the environmental objectives of the WFD. Annex 2 to this report provides a 

more detailed assessment on the relationship between the WFD and the individual 

directives.  

The 2011 study on the cost of non-implementation took this approach and provided a 

cost estimate of the gap of EU water legislation expressed in terms of the gap on the 

ecological status under the WFD as a representation of the value of good water 

quality. This study calculates the same value, which can be compared to the 2011 

study, but further adds the implementation gap costs that cannot be attributed to the 

WFD. This study hence provides an update of the estimate provided in the 2011 study, 

but also provides additional investigations of the implementation gap cost for each of 

the specific directives. The resulting totals are a value comparable with the 2011 study 

and a total value of all directives that accounts for double counting. 

The assessed directives are the Bathing Water Directive (BWD), Environmental Quality 

Standards Directive (EQSD), Floods Directive (FD), Groundwater Directive (GWD), 

Nitrates Directive (ND), Urban Wastewater Treatment Directive (UWWTD), and WFD.  

Water Framework Directive – Ecological Status 

The WFD sets environmental targets on the ecological status of surface waterbodies 

(SWB), on the chemical status of SWBs and groundwater bodies (GWB), and on the 

quantitative status of GWBs (Directive 2000/60/EC). This study assesses the 

environmental gap of the chemical status as part of the EQSD and GWD. The 

quantitative status of GWBs is only partly assessed quantitatively. This is because the 

impact of the status on the environment is difficult to determine, as the impacts are 

specific to the geography and to the specific aquifer. There is a need to assess the gap 

on the ecological status on its own to obtain a comprehensive picture of the cost of the 

gap for water policy, as the ecological status of SWBs is partially determined by action 

under other directives (e.g. the UWWTD, which is a ‘basic measure’ under the WFD). 

In terms of the ecological status of SWBs, Article 4 of the WFD sets environmental 

objectives on the ecological status that need to be fulfilled by 2021. All surface waters 

need to achieve a ‘good’ ecological status. The point of departure to measure the 

status is the extent to which anthropogenic activities lead to a deviation of the 

undisturbed state of SWBs (referred to as a reference state). Depending on the degree 

of the deviation from the reference state, the status can be ‘high’, ‘good’, ‘moderate’, 

‘poor’, or ‘bad’. The Directive defines each status category in normative terms for a 

range of parameters, i.e. so-called biological quality elements, that need to be used to 

describe the ecological status. The number of biological quality elements required vary 

by water category and represent the status of benthic fauna, fish fauna, flora, and 

phytoplankton. The categorisation of the status builds on an ‘one-out all-out’ approach 

in which the lowest categorisation of the individual quality elements determines the 
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overall ecological status. The table below shows an example of the description of the 

biological quality elements that apply to rivers. 

The WFD enables an extension of the compliance deadline (Article 4.4). It also has a 

provision to assign a reduced environmental target provided that it is infeasible or 

disproportionately expensive to achieve a ‘good’ status (Article 4.5). Based on such an 

exemption, a waterbody can be considered as compliant although it does not 

correspond to a ‘good’ status. This option is not considered owing to limitedly available 

data.17 This has the implication that there is a risk of overestimating the 

implementation gap.  

 

Table 4-1  Normative description of the environmental target on the ecological status of 
rivers under Directive 2000/60/EC establishing a framework for the Community 
action in the field of water policy (Water Framework Directive) 

Element Description of ‘good’ 

Phytoplankton There are slight changes in the composition and abundance of planktonic taxa compared to 
the type-specific communities. Such changes do not indicate any accelerated growth of 
algae resulting in undesirable disturbances to the balance of organisms present in the 
water body or to the physio-chemical quality of the water or sediment. A slight increase in 
the frequency and intensity of the type-specific planktonic blooms may occur. 

Macrophytes 
and 
phytobenthos 

There are slight changes in the composition and abundance of macrophytic and 
phytobenthic taxa compared to the type-specific communities. Such changes do not 
indicate any accelerated growth of phytobenthos or higher forms of plant life resulting in 
undesirable disturbances to the balance of organisms present in the water body or to the 
physio-chemical quality of the water or sediment. The phytobenthic community is not 
adversely affected by bacterial tufts and coats present due to anthropogenic activity. 

Benthic 
invertebrate 
fauna 

There are slight changes in the composition and abundance of invertebrate taxa from the 
type-specific communities. The ratio of disturbance-sensitive taxa to insensitive taxa shows 
slight alteration from type-specific levels. The level of diversity of invertebrate taxa shows 
slight signs of alteration from type-specific levels. 

Fish fauna There are slight changes in species composition and abundance from the type-specific 
communities attributable to anthropogenic impacts on physicochemical and 
hydromorphological quality elements. The age structures of the fish communities show 
signs of disturbance attributable to anthropogenic impacts on physico-chemical or 
hydromorphological quality elements, and, in a few instances, are indicative of a failure in 
the reproduction or development of a particular species, to the extent that some age 
classes may be missing. 

Source:  Directive 2000/60/EC establishing a framework for the Community action in the 
  field of  water policy (WFD) 

 

The resulting waterbodies (number and size) that are subject to the environmental 

target of ‘good’ ecological status is shown in the table below by each surface water 

category. In contrast to the case of the EQSD below, there is no environmental target 

for territorial waters. On the EU-28 level, there are about 110,000 SWBs with an 

environmental target on the ecological status. Of those, about 97% of the waterbodies 

are freshwater.  

                                           
17 The EEA’s WISE database provides the specific waterbodies with an exemption/reduced 
environmental objective. There are however some challenges regarding the interpretation of the 

data in the database, which will be clarified for the next report version. 
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Table 4-2  Environmental target of the Water Framework Directive on ecological status 

 River Lake Transitional Coastal 

Member 
State 

Number Length 
(km) 

Number Area 
(km²) 

Number Area 
(km²) 

Number Area 
(km²) 

Austria  8065   32278   62   522  - - - - 

Belgium  527   9346   18   40   6   43   2   130  

Bulgaria  873   44082   37   116   28   140   17   1464  

Croatia  1484   19074   37   166   25   150   26   13747  

Cyprus  174   1809   8   20  - -  22   869  

Czech 
Republic 

 1044   18142   77   275  - - - - 

Denmark  7776   18898   856   477  - -  119   20325  

Estonia  645   11624   89   1978  - -  16   14518  

Finland  1913   35753   4617   28826  - -  276   32507  

France  10706   243312   435   1973   94   2956   179   27864  

Germany  8998   137160   730   2415   5   835   75   22929  

Greece not available 

Hungary  963   19313   115   1017  - - - - 

Ireland not available 

Italy  7493   81050   347   1658   172   1273   561   17012  

Latvia  203   8331   259   807   3   935   5   1349  

Lithuania not available 

Luxembourg  110   1214  - - - - - - 

Malta  3   3   2   0   5   0   9   399  

Netherlands  246   4927   451   3055   5   717   9   4095  

Poland  4586   111510   1044   2297   9   1937   10   666  

Portugal  1899   26299   23   9   52   835   66   17129  

Romania  2891   75486   130   1009   2   383   4   252  

Slovakia  1510   17843  - - - - - - 

Slovenia  137   4743   12   32  - -  5   91  

Spain  4390   83455   326   1169   186   985   220   17725  

Sweden  15092   80282   7422   32025  - -  653   33685  

United 
Kingdom 

 7506   86539   1068   1894   190   3465   561   63419  

         

EU-27  81728  1085934   17097   79886   592   11189   2274   226756  

EU-28  89234  1172473   18165   81780   782   14654   2835   290175  

Note:  ‘-‘ denotes that the target is not applicable; No data is reported on Greece, Ireland, and 
 Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 
Source: EEA (2018d), WISE Water Framework Directive (data viewer) 

Water Framework Directive – Quantitative Status 

In terms of the quantitative status of GWBs, Article 4 of the WFD sets an 

environmental objective on the quantitative status that needs to be fulfilled by 2021. 

All GWBs must have a ‘good’ quantitative status. As with the ecological status, the 

Directive defines ‘good’ in normative terms, which are presented in the table below. 

The possibility for an extension of the compliance deadline (Article 4.4) and a reduced 

environmental target (Article 4.5) applies here as well. Again, this option is however 
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not considered in this study due to limited available data, which entails a risk of 

overestimating the gap. 

Table 4-3  Normative description of the environmental target on the quantitative status of 
groundwater bodies under Directive 2000/60/EC establishing a framework for 
the Community action in the field of water policy (Water Framework Directive) 

Description of ‘good’ 

The level of groundwater in the groundwater body is such that the available groundwater resource is not 
exceeded by the long-term annual average rate of abstraction. 

Accordingly, the level of groundwater is not subject to anthropogenic alterations such as would result in: 
- failure to achieve the environmental objectives specified under Article 4 for associated surface waters, 
- any significant diminution in the status of such waters, 
- any significant damage to terrestrial ecosystems which depend directly on the groundwater body,  

and alterations to flow direction resulting from level changes may occur temporarily, or continuously in a 
spatially limited area, but such reversals do not cause saltwater or other intrusion, and do not indicate a 
sustained and clearly identified anthropogenically induced trend in flow direction likely to result in such 
intrusions. 

Source:  Directive 2000/60/EC establishing a framework for the Community action in the 

  field of  water policy (WFD) 

 

The table below presents the number and the area of GWBs that are subject to an 

environmental target for the quantitative status. There are nearly 13,500 GWBs on the 

EU-28 level with a total geographical extent of 1.2 million km². 
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Table 4-4  Environmental target of the Water Framework Directive on quantitative status 

Member State Number Area (km²) 

Austria 138 27419 

Belgium 80 19640 

Bulgaria 169 28400 

Croatia 33 8089 

Cyprus 21 998 

Czech Republic 174 45601 

Denmark 402 34639 

Estonia 39 2758 

Finland 3773 9930 

France 645 140733 

Germany 1177 274104 

Greece not available 

Hungary 185 51462 

Ireland not available 

Italy 1052 134692 

Latvia 22 2539 

Lithuania not available 

Luxembourg 6 2895 

Malta 15 357 

Netherlands 23 4779 

Poland 178 30861 

Portugal 151 19246 

Romania 143 25636 

Slovakia 102 27589 

Slovenia 21 7024 

Spain 761 163245 

Sweden 3311 30658 

United Kingdom 790 126112 

   

EU-27 12621 1093294 

EU-28 13411 1219406 

Note:  ‘-‘ denotes that the target is not applicable; No data is reported on Greece, Ireland, and 

 Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 
Source: EEA (2018d), WISE Water Framework Directive (data viewer) 

Environmental Quality Standards Directive 

The EQSD sets thresholds for chemical substances in surface waters to achieve a 

‘good’ chemical status in all SWBs by 2021 (Directive 2008/105/EC). The EQSD 

essentially defines specific targets for chemical substances in SWBs which translate 

into threshold values for the chemical status under the WFD. 

The EQSD defines targets for 33 chemical substances. These targets are defined for 

inland surface waters (i.e. lakes and rivers) and other surface waters (i.e. transitional 

coastal waters). The targets are further defined as an annual average and a maximum 

allowable concentration. The types of substances listed includes chlorinated 

hydrocarbons such as pesticides (e.g. DDT), polycyclic aromatic hydrocarbons (e.g. 

Benzopyrene), herbicides, and heavy metals (e.g. lead and mercury). 
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The threshold levels of each substance define the minimum quality standards that a 

SWB must fulfil. The Directive applies, as under WFD, an ‘all-in, all-out’ approach, in 

which the exceedance of one substance leads to a ‘poor’ chemical status. The 

implementation reporting on the environmental status occurs under the WISE 

reporting framework under the WFD (EEA, 2018d). The reporting does not provide the 

measured levels of each substance but provides the overall environmental gap of each 

substance on a Member State level.  

The table below presents the number of SWBs that are subject to an environmental 

target under the EQSD, including the total length and area of waterbodies. On the EU-

28 level, there are about 110,000 waterbodies with an environmental target. These 

are composed of all SWBs, and therefore consists of rivers, lakes, transitional waters, 

coastal waters, and territorial waters. Note that there is no reported data available on 

Greece, Ireland and Lithuania. 
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Table 4-5  Environmental target of the Environmental Quality Standards Directive, as 
measured by the number, length, and area of SWBs that need to achieve a 
‘good’ chemical status by 2021 

Member State Number Length (km) Area (km²) 

Austria  8127   32278   522  

Belgium  554   9346   1517  

Bulgaria  955   44082   1720  

Croatia  1572   19074   14063  

Cyprus  204   1809   889  

Czech Republic  1121   18142   275  

Denmark  8765   18898   44195  

Estonia  752   11624   27120  

Finland  6806   35753   61333  

France  11414   243312   32793  

Germany  9808   137160   26179  

Greece not available 

Hungary  1078   19313   1017  

Ireland not available 

Italy  8581   81050   145495  

Latvia  470   8331   3091  

Lithuania not available 

Luxembourg  110   1214  - 

Malta  19   3   399  

Netherlands  711   4927   7866  

Poland  5649   111510   4901  

Portugal  2040   26299   17974  

Romania  3028   75486   6086  

Slovakia  1510   17843  - 

Slovenia  155   4743   435  

Spain  5162   83455   24426  

Sweden  23186   80282   113831  

United Kingdom  9328   86539   68806  

    

EU-27  101777   1085934   536127  

EU-28  111105   1172473   604933  

Note:  ‘-‘ denotes that the target is not applicable; No data is reported on Greece, 
Ireland, and  Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 

Source:  EEA (2018d), WISE Water Framework Directive (data viewer) 

Groundwater Directive 

The GWD sets chemical standards to GWBs in a way similar to the EQSD above 

(Directive 2006/118/EC). As such, the Directive has the environmental target to 

achieve a ‘good’ chemical status of all GWBs by 2021.  

Similar to the EQSD, the GWD defines targets for a range of chemical substances. The 

constellation of substances is however individual to each GWB. All GWBs must comply 

with a threshold of nitrates and pesticides and a minimum set of chemical substances. 

Further, Article 3 of the Directive requires the inclusion of any substance that puts 
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GWBs at risk of not delivering a ‘good’ chemical status. Furthermore, only nitrates and 

pesticide have a prescribed threshold level, whereas the threshold of the remaining 

substances must be set in accordance with a ‘good’ chemical status. ‘Good’ is in turn 

defined individually for each GWB, based on the impact and interrelationship of the 

specific substances vis-à-vis the environment. The corresponding threshold values 

must therefore be established by the Member States at the appropriate scale (i.e. 

national level, river basin, or water body) using procedures in accordance with Annex 

II of the Directive. The table below presents the substances that must be included for 

all GWBs. 

 

Table 4-6  Substances that must be included for all groundwater bodies as part of the 
environmental target under Directive 2006/118/EC on the protection of 
groundwater against pollution and deterioration (Groundwater Directive), as 
listed in Annex I and II. 

Substance Substance (continued) 

Annex I – Threshold values established by the European Union, with thresholds in brackets 

Nitrates (50 mg/l) Pesticides (0.5 μg/l) 

Annex II – Threshold values that must be established by Member States 

Ammonium Nitrites 

Arsenic Phosphorus/Phosphates 

Cadmium Salinity 

Chloride Sulphate 

Lead Trichloroethylene 

Mercury Tetrachloroethylene 

Source:  Directive 2006/118/EC 

As for the EQSD, the threshold levels of each substance define the minimum quality 

standards that a GWB must comply with. Again, the ‘one-out all-out’ principle applies. 

The implementation reporting on the environmental status occurs under the WISE 

reporting framework under the WFD (EEA, 2018d). The table below presents the 

number of GWBs that are subject to an environmental target, which amounts to a 

total of about 13,500 waterbodies on the EU level. 



 
 
DG Environment 
Final Report  
 

March 2019  47 

Table 4-7  Environmental target of the Groundwater Directive, as measured by the number 
and area of groundwater bodies that need to achieve a ‘good’ chemical status by 
2021 

Member State Number Area (km²) 

Austria  138   96032  

Belgium  80   66434  

Bulgaria  169   158602  

Croatia  33   55802  

Cyprus  21   5984  

Czech Republic  174   88080  

Denmark  402   69701  

Estonia  39   113028  

Finland  3773   9969  

France  645   1235075  

Germany  1177   368382  

Greece not available 

Hungary  185   279641  

Ireland not available 

Italy  1052   269190  

Latvia  22   76211  

Lithuania not available 

Luxembourg  6   2896  

Malta  15   357  

Netherlands  23   39974  

Poland  178   311978  

Portugal  151   93727  

Romania  143   267804  

Slovakia  102   77410  

Slovenia  21   20294  

Spain  761   361531  

Sweden  3311   40438  

United Kingdom  790   229912  

   

EU-27  12621   4108540  

EU-28  13411   4338451  

Note:   No data is reported on Greece, Ireland, and  Lithuania – neither for the 1st 
RBMP nor the 2nd RBMP. 
Source:  EEA (2018d), WISE Water Framework Directive (data viewer) 

Floods Directive 

The FD has the purpose of “establishing a framework for the assessment and 

management of flood risks, aiming at the reduction of the adverse consequences for 

human health, the environment, cultural heritage and economic activity associated 

with floods in the Community” (Article 1, Directive 2007/60/EC). To achieve this 

purpose, the Directive has two primary provisions: The preparation of flood hazard 

maps and flood risk maps (Article 6) and the establishment of Flood Risk Management 

Plans (Article 7). The Directive follows a principle of prevention, protection, and 

preparedness. The FD establishes therefore no specific environmental target as such, 
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but instead seeks to minimise the possibly adverse consequences floods may have on 

humans and/or the environment. The incorrect or incomplete implementation of the 

main provisions may lead to insufficient flood protection and consequently result in 

damages from floods that could otherwise have been avoided. Insufficient flood 

protection can thus be traced back to insufficient implementation. Hence, it is relevant 

to assess potential implementation gaps. For the purposes of this study, the 

environmental target of the FD is therefore defined as a complete preparation of flood 

hazard maps and flood risk maps (Article 6) and the establishment of Flood Risk 

Management Plans (Article 7). 

Nitrates Directive 

The ND requires Member States to identify waters that could be subject to nitrate 

pollution (Article 3.1) and to implement an action programme for such waters to 

address nitrate pollution (Article 5). Waters subject to nitrate pollution are defined by 

the following environmental targets: i) surface freshwaters exceeding the maximum 

nitrates concentration of the DWD, which is currently set at 50 mg/l (Directive 

91/676/EEC; Directive 98/83/EC); ii) groundwaters exceeding a maximum nitrates 

concentration of 50 mg/l; and iii) freshwaters or marine waters with a eutrophic state. 

The Directive has a reporting obligation on the three thresholds above. More 

specifically, Member States have established a monitoring network in relevant waters 

to measure the environmental status on the three indicators mentioned above. The 

environmental target is thus that the measurements of monitoring stations may not 

exceed the above thresholds. The reporting on the eutrophication state is not 

consistent across Member States: Some do report, but in a deviating format, and 

some do not report any data. An indicator on eutrophication is therefore not included 

in this study. 

The table below shows the number of monitoring stations in groundwaters and 

freshwaters respectively - across Member States - that should not exceed a nitrate 

concentration of 50 mg/l. 
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Table 4-8  Environmental target of the Nitrates Directive, as measured by the number of 
monitoring stations in 2012-2015 that should not exceed a nitrate concentration 
of 50 mg/l 

Member State Groundwater (number of stations) Freshwater (number of stations) 

Austria 1965 108 

Belgium 2937 835 

Bulgaria 406 318 

Croatia 126 64 

Cyprus 230 13 

Czech Republic 621 1917 

Denmark 1201 177 

Estonia 385 324 

Finland 187 167 

France 2598 3390 

Germany 697 241 

Greece 1078 479 

Hungary 1756 530 

Ireland 5035 3154 

Italy 205 254 

Latvia 199 222 

Lithuania 65 320 

Luxembourg 20 16 

Malta 41 5 

Netherlands 1318 850 

Poland 1563 2526 

Portugal 580 154 

Romania 1256 1224 

Slovakia 1717 512 

Slovenia 198 136 

Spain 4132 3903 

Sweden 436 2792 

United Kingdom 3139 8411 

   

EU-27 30952 24631 

EU-28 34091 33042 

Source:  EC (2018a), SWD (2018) 246 final, Table 1 & 2 

Bathing Water Directive 

The environmental quality of bathing waters is regulated by Directive 2006/7/EC 

concerning the management of bathing water quality. The BWD sets a classification 

standard of bathing water quality as measured by the presence of faecal organisms in 

freshwater and coastal- and transitional waters. Bathing waters can be categorised 

into ‘excellent’, ‘good’, ‘sufficient’ and ‘poor’ quality (article 5).  

 

Resulting from these classifications, the directive sets the environmental target that all 

bathing waters must at least have a ‘sufficient’ water quality by the end of the bathing 

season of 2015. The BWD sets a second - but less precise - environmental target that 

Member States shall take ‘realistic’ and ‘proportionate’ measures to increase the 
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number of bathing water with a ‘good’ or ‘excellent’ status. With respect to the latter 

target, no specifically defined target was identified that is relevant to this study. 

Bathing waters can further be compliant with a ‘poor’ status – however only on a 

temporary basis and this does therefore not comprise a compliance with the 

Directive’s environmental target. 

  

The bathing water quality is measured by the presence of intestinal enterococci and 

Escherichia coli (E. coli). The quality standard is different for freshwaters and coastal- 

and transitional waters. The table below shows the threshold values for compliance 

that derive from the classification standard. It should be noted that the classification 

uses different percentiles to evaluate the quality. Whereas as the ‘sufficient’ status 

uses a 90-percentile evaluation, ‘good’ and ‘excellent’ use a 95-percentile evaluation. 

This means that the threshold value in the Directive, i.e. the concentration level, is 

higher for ‘good’ than for ‘sufficient’. The reporting of the environmental quality is in 

terms of the four quality standards of the Directive, rather than the concentration 

levels of each bathing water. This environmental target is therefore assessed by 

quality levels, rather than the levels of coliforms. 

 

 
Table 4-9 Threshold that determines compliance with the environmental target of Directive 

2006/7/EC concerning the management of bathing water quality (Bathing Water Directive) 

Member State Freshwater Coastal- and 
transitional 
waters 

Evaluation Measurement 
frequency 
(sufficient; poor) 

Deadline 

Intestinal 
enterococci 
(cfu/100 ml) 

330 185 90-percentile (3 yrs ; 2 yrs) End of bathing 
season 2015 

Escherichia coli 
(cfu/100 ml) 

900 500 90-percentile (3 yrs ; 2 yrs) End of bathing 
season 2015 

Note:   CFU – colony-forming-unit 

Source:  Directive 2006/7/EC 

 

The environmental target applies to every bathing water that is identified. The number 

of bathing waters is not fixed and is therefore subject to slight changes over time. 

Whereas there were 21,344 bathing waters in the EU in 2016, there were 21,509 

bathing waters in 2017 (EEA, 2018e). The table below shows the number of bathing 

waters that need to be compliant with the BWD. 
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Table 4-10  Environmental target of the Bathing Water Directive, as measured by the 
number of bathing waters in 2017 

Member State Freshwater Coastal- and 
transitional waters 

Total 

Austria 263 - 263 

Belgium 71 42 113 

Bulgaria 4 91 95 

Croatia 27 949 976 

Cyprus - 113 113 

Czech Republic 154 - 154 

Denmark 114 915 1029 

Estonia 27 27 54 

Finland 222 77 299 

France 1314 2065 3379 

Germany 1921 366 2287 

Greece 3 1595 1598 

Hungary 257  257 

Ireland 9 133 142 

Italy 667 4864 5531 

Latvia 23 33 56 

Lithuania 98 16 114 

Luxembourg 12 - 12 

Malta - 87 87 

Netherlands 626 93 719 

Poland 108 97 205 

Portugal 123 480 603 

Romania 1 49 50 

Slovakia 32 - 32 

Slovenia 26 21 47 

Spain 259 1960 2219 

Sweden 197 244 441 

United Kingdom 16 618 634 

    

EU-27 6558 14317 20875 

EU-28 6574 14935 21509 

Note:   ‘-‘ denotes that the target is not applicable 
Source:  EEA (2018e), European Bathing Water Quality in 2017, Annex 2, 3, 4 

 

Urban Wastewater Treatment Directive 

The UWWTD sets environmental targets on the discharges of wastewater into the 

environment (Directive 91/271/EEC). Article 3 requires that specific agglomerations 

must be provided with collecting systems. Articles 4 and 5 set minimum standards of 

the organic quality of discharged wastewater, measured by biological oxygen demand 

(BOD), chemical oxygen demand (COD), and suspended solids (Articles 4 and 5). For 

areas that are subject to Article 5 due to eutrophication, additional reduction 

requirements for nitrogen and phosphorus are in place. The table below presents the 

maximum concentration in the discharge and the minimum percentage reduction of 

pollution parameters. 
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Table 4-11  Environmental requirements for discharges from urban waste water treatment 
plants under Directive 91/271/EEC concerning urban waste-water treatment 
(Urban Wastewater Treatment Directive) 

Articles Parameters Concentration Min. percentage 
reduction 

Reference method 

of measurement 

4 & 5 Biochemical 
oxygen demand 

(BOD5 at 20 °C) 
without 

nitrification 

25 mg/l O2 70-90 

40 under Article 4 
(2) 

Homogenized, unfiltered, 
undecanted sample. 
Determination of dissolved 
oxygen before and after five-day 
incubation at 20 ° C ± 1 ° C, in 
complete darkness. Addition of a 
nitrification inhibitor 

4 & 5 Chemical 
oxygen demand 

(COD) 

125 mg/l O2 75 Homogenized, unfiltered, 
undecanted sample Potassium 
dichromate 

4 & 5 Total suspended 
solids 

35 mg/l 

35 under Article 4 (2) 
(more than 1 0 000 
p.e.) 

60 under Article 4 (2) 
(2 000-10 000 p.e.) 

90 

90 under Article 4 
(2) (more than 1 
0 000 p.e.) 

70 under Article 4 
(2) 
(2 000-10 000 
p.e.) 

— Filtering of a representative 
sample through a 0,45 μm filter 
membrane. Drying at 105 °C and 
weighing 

— Centrifuging of a 
representative sample (for at 
least five mins with mean 
acceleration of 2 800 to 3 200 g), 
drying at 105 °C and weighing 

5 Total 
phosphorus 

2 mg/1 P (10 000 - 
100 000 p.e.) 

1 mg/1 P (more than 
100 000 p.e.) 

80 Molecular absorption 
spectrophotometry 

5 Total nitrogen 15 mg/1 N (10 000 - 
100 000 p.e.) 

10 mg/1 N (more 
than 100 000 p.e.) 

70-80 Molecular absorption 
spectrophotometry 

Source:  Directive 91/271/EEC 

 

The target for Member States is expressed as the person equivalent (p.e.) subject to 

each of the three articles mentioned above. Each Member State has thus an 

environmental target for articles 3, 4, and 5. As the p.e. load depends on multiple 

factors, such as population, the p.e. targets are subject to change over time. The 

environmental target foresees a 100% compliance with the target load. The table 

below presents thus the latest environmental targets under the UWWTD. 

The application and compliance deadline of these three requirements depends 

primarily on the agglomeration size, as measured in p.e. For most agglomerations in 

the EU, the compliance deadline has already passed in the mid 2000’s. At the time of 

the latest publicly available compliance reporting, which reports the status as of 2015 

and was published in 2017, some EU13 Member States were still in a transitional 

period for specific agglomerations.18 Only a part of the load was thus subject to 

compliance in the cases of Hungary, Latvia, Poland, Slovenia, and Slovakia (end of 

transition in 2015), as well as Romania (end of last transition in 2018). The load that 

                                           
18 http://ec.europa.eu/environment/water/water-
urbanwaste/legislation/pdf/transitional_periods_eu10_eu2.pdf; 
http://ec.europa.eu/environment/water/water-

urbanwaste/legislation/pdf/Transitional%20periods%20Croatia.pdf 

http://ec.europa.eu/environment/water/water-urbanwaste/legislation/pdf/transitional_periods_eu10_eu2.pdf
http://ec.europa.eu/environment/water/water-urbanwaste/legislation/pdf/transitional_periods_eu10_eu2.pdf


 
 
DG Environment 
Final Report  
 

March 2019  53 

is subject to compliance in 2019 can thus be expected to be higher for those 

countries. 

As of 2019, only Croatia has an outstanding compliance deadline at the end of 2023. 

Romania further had an outstanding compliance deadline that concluded at the end of 

2018. In 2015, it was however only Croatia that was in a transitional period for all of 

its agglomerations. Hence, Croatia was not subject to any environmental target during 

the most recent status reporting. 

The table below presents the best estimate of the environmental target for 2019. The 

total load subject to Article 3 compliance (i.e. connection to a collection system) in the 

EU in 2015 amounted to about 590 million p.e. For the target on Article 4 (i.e. 

secondary treatment), about 560 million p.e. were subject to compliance. At last, a 

target is in place for a more stringent treatment of 365 million p.e. 
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Table 4-12  Environmental target of the Urban Wastewater Treatment Directive at the end of 
2014, as measured by the p.e. load subject to Articles 3, 4, and 5 of the 
Directive 

Member State Article 3 (p.e.) Article 4 (p.e.) Article 5 (p.e.) 

Austria  20408871   20270894   18520071  

Belgium  9209400   9188937   8117211  

Bulgaria  8085615   6780496   6250420  

Croatia  not applicable 

Cyprus  955000   738128   193418  

Czech Republic  7701010   7173910   5471877  

Denmark  11612545   11332384   10369776  

Estonia  1654546   1580586   1466171  

Finland  5373100   5323900   4748650  

France  71820261   71405542   43612984  

Germany  109232961   107081697   97240859  

Greece  11790586   10342267   6566970  

Hungary  9413601   8567625   210989  

Ireland  77422701   71267654   32660186  

Italy  5255765   4992977   3468245  

Latvia  1318018   1273728   1273728  

Lithuania  2652090   2527461   2398107  

Luxembourg  606215   601924   449835  

Malta  513001   513001   51450  

Netherlands  18225775   18196367   17753688  

Poland  38536550   34944327   31605359  

Portugal  12035660   11042560   2593300  

Romania  14438094   7735199   7341991  

Slovakia  4489979   3816697   3292980  

Slovenia  882485   805521   132052  

Spain  61860028   60055487   22271002  

Sweden  12523628   12225508   11236474  

United Kingdom  70882026   70362966   26732839  

    

EU-27  518017485   489784777   339297793  

EU-28  588899511   560147743   366030632  

Source:   EC (2017), Ninth Report on the implementation status and the programmes for 
  implementation (as required by Article 17) of Council Directive 91/271/EEC  
  concerning urban waste water treatment, Annex V: National Chapters 

4.3 Implementation gap 

As in the case of the environmental target, the implementation gap on EU water policy 

is presented separately for each directive. 

Water Framework Directive – Ecological Status 

The assessment of the implementation gap on the ecological status is informed by the 

second generation of the RBMPs. The status assessment occurs in a six-year cycle, 

with the next being due in 2021, and the status thus reflects the situation in 2016, 

which is the best estimate for 2019. The EEA’s recent European water assessment 
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uses for example these data as well (EEA, 2018f). As in the case on the environmental 

target, the implementation gap is not available for Greece, Ireland, and Lithuania, 

owing to unreported data for the RBMPs. The table below provides the observed 

implementation gap, measured by the share of SWBs with a failing ecological status. 

As many as two-thirds of the number of waterbodies is below a ‘good status’ and 63% 

when measured by area/length. 

Table 4-13  Implementation gap for the ecological status under the Water Framework  
  Directive as of 2016, defined as ecological status below ‘good’ 

Member State All types of waterbodies 

Number of waters % of number of 
waters 

Area/Length % of area/length 

Austria 4342 53 19547 60 

Belgium 408 74 6584 69 

Bulgaria 515 54 28756 63 

Croatia 910 58 14093 43 

Cyprus 85 42 745 28 

Czech Republic 906 81 15426 84 

Denmark 6281 72 33923 85 

Estonia 299 40 21282 76 

Finland 1821 27 41104 42 

France 6372 56 163527 59 

Germany 9010 92 153474 94 

Greece not available 

Hungary 989 92 18150 89 

Italy 4990 58 61532 61 

Ireland not available 

Latvia 371 79 9590 84 

Lithuania not available 

Luxembourg 107 97 1191 98 

Malta 12 63 33 8 

Netherlands 709 100 12782 100 

Poland 3884 69 81396 70 

Portugal 967 47 19649 44 

Romania 1025 34 31415 41 

Slovakia 662 44 9788 55 

Slovenia 64 42 2064 42 

Spain 2293 45 47034 46 

Sweden 14631 63 108074 74 

United Kingdom 6183 66 77290 50 

     

EU-27 61653 61 901159 64 

EU-28 67836 66 978449 63 

Note: ‘-‘ denotes that the target is not applicable; No data is reported on Greece, Ireland, and 
 Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 
Source: EEA (2018d), WISE Water Framework Directive (data viewer) 
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Water Framework Directive – Quantitative Status 

As for the ecological gap, the gap on the quantitative status is informed by the by the 

second generation of the RBMPs. Similarly, the status assumes that the situation in 

2019 is as it was in 2016, which is the most recent year for which data are available. 

The table below provides the observed implementation gap, measured by the number, 

area, and share of GWBs with a failing quantitative status. Compared to the ecological 

status gap above, the gap is much smaller, with 8% of the number of groundwaters 

and 13% of the area of groundwaters failing to deliver on the target. There are six 

Member States with no gap at all.  

 

Table 4-14  Implementation gap for the ecological status under the Water Framework  
  Directive as of 2016, defined as ecological status below ‘good’ 

Member State Number of 
waters 

% of 
groundwaters 

Area (km²) % of area 

Austria 0 0 0 0 

Belgium  8   10   1.163   6  

Bulgaria  8   5   735   3  

Croatia  1   3   302   4  

Cyprus  16   76   826   83  

Czech Republic  54   31   8.135   18  

Denmark  3   1   469   1  

Estonia  1   3  >0 >0 

Finland  64   2   441   4  

France  66   10   13.014   9  

Germany  51   4   9.291   3  

Greece  not available  

Hungary  37   20   7.108   14  

Ireland not available 

Italy  410   39   41.322   31  

Latvia 0 0 0 0 

Lithuania  not available  

Luxembourg 0 0 0 0 

Malta  2   13   284   80  

Netherlands 0 0 0 0 

Poland  13   7   4.531   15  

Portugal  4   3   1.428   7  

Romania 0 0 0 0 

Slovakia  30   29   12.084   44  

Slovenia 0 0 0 0 

Spain  211   28   34.016   21  

Sweden  9   >0   2.250   7  

United Kingdom  124   16   26.344   21  

     

EU-27  988   8   137.399   13  

EU-28  1.112   8   163.743   13  

Note: ‘>0’ denotes that there is a gap that is greater than zero 

Source: EEA (2018d), WISE Water Framework Directive (data viewer), 
https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd 

https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd
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Environmental Quality Standards Directive 

The last reported chemical status of SWBs was with the provision of the second 

generation of the RBMPs. The existing implementation gap refers therefore to the 

status in 2016 and is the best available estimate for 2019, as is the case for the WFD 

above.  

The table below presents the existing implementation gap by the number and share of 

surface waters, the total river length, and surface area of lakes, coastal waters, 

transitional waters, and territorial waters. The table shows that about 50,000 SWBs or 

46% of the relevant SWBs are not compliant with the target. When measured by 

length and area, it is about one-third of SWBs that are not compliant. There is no 

Member State with an implementation gap of zero. Particularly Austria, Germany, 

Luxembourg, Slovenia, and Sweden are non-compliant on all of their waterbodies. In 

contrast, 13 MS have a gap below 10% when measured by the number of 

waterbodies. At last, there is no Member State that is fully compliant. 
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Table 4-15 Implementation gap under the Environmental Quality Standards Directive as of 
2016, defined as ‘poor’ chemical status 

Member State Surface waterbodies – below ‘good’ chemical status. 

Number of waters % of waters % of length % of area 

Austria  8127   100   100   100  

Belgium  541   98   100   99  

Bulgaria  25   3   4   15  

Croatia  129   8   9   6  

Cyprus  7   3   3  >0 

Czech Republic  349   31   35   22  

Denmark  62   1   1   10  

Estonia  15   2   >0   41  

Finland  3440   51   30   16  

France  1814   16   16   11  

Germany  9808   100   100   100  

Greece  not available 

Hungary  84   8   14   13  

Italy  733   9   9   3  

Ireland  not available 

Latvia  22   5   5   78  

Lithuania  not available 

Luxembourg  110   100   100  - 

Malta  9   47  0  100  

Netherlands  368   52   52   88  

Poland  1489   26   32   17  

Portugal  27   1   2   21  

Romania  69   2   4  0 

Slovakia  37   2   3  - 

Slovenia  153   99   100   100  

Spain  329   6   7   3  

Sweden  23185   100   100   100  

United Kingdom  187   2   3   2  

     

EU-27  50932   50   35   36  

EU-28  51119   46   33   32  

Note: ‘-‘ denotes that the target is not applicable; No data is reported on Greece, Ireland, and 
 Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 

Source: EEA (2018d), WISE Water Framework Directive (data viewer) 

Groundwater Directive 

As is the case with the EQSD above, the most recent status assessment is from 2016, 

when the second RBMPs were submitted. The resulting implementation gap is provided 

in the table below. The table presents the gap by the number and share of surface 

waters, as well as the share of the total area. About 2,500 GWBs are not compliant 

with the target on the EU-28 level, which corresponds to about one-fifth of all GWBs 

and one-quarter of the total area. There are six Member States with a gap below 10% 

(of the number of GWBs), and Lithuania is the only Member State with no 

implementation gap. 
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Table 4-16 Implementation gap under the Groundwater Directive as of 2016, defined as 
‘poor’ chemical status 

Member State Groundwater bodies – below ‘good’ chemical status 

 Number of waters % of waters % of area 

Austria  4   3   2  

Belgium  47   59   63  

Bulgaria  58   34   45  

Croatia  3   9   2  

Cyprus  7   33   12  

Czech Republic  127   73   63  

Denmark  224   56   22  

Estonia  8   21   5  

Finland  247   7   12  

France  199   31   25  

Germany  427   36   38  

Greece  not available 

Hungary  38   21   17  

Ireland  not available 

Italy  446   42   42  

Latvia 0 0 0 

Lithuania  not available 

Luxembourg  3   50   79  

Malta  12   80   97  

Netherlands  3   13   4  

Poland  14   8   8  

Portugal  15   10   3  

Romania  15   10   13  

Slovakia  38   37   40  

Slovenia  3   14   6  

Spain  254   33   30  

Sweden  76   2   6  

United 
Kingdom 

 242   31   49  

    

EU-27  2268  18 25 

EU-28  2510   19   26  

Note: Groundwater bodies with ‘unknown’ status are classified as non-compliant 
Source: EEA (2018d), WISE Water Framework Directive (data viewer); own calculations 

 

Floods Directive 

All Member States had to submit final flood hazard and risk maps by the end 2013 

(Article 6, Directive 2007/60/EC). As of 2015, all Member States succeeded in 

submitting such maps. 

The FD has two implementation targets, as mentioned above, consisting of the 

preparation of flood hazard and risk maps (Article 6), as well as the establishment of 

Flood Risk Management Plans (Article 7). 
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All Member States submitted final flood hazard and risk maps by 2015. As of March 

2019, all Member States submitted Flood Risk Management Plans, with the exception 

that Spain did not submit a Flood Risk Management Plan for the Canary Islands. Due 

to the insignificant land area of the Canary Islands compared to Spain’s mainland, the 

implementation gap is thus nearly zero. For the purposes of this study, the 

implementation gap under the Floods Directive is therefore assumed to be zero. 

Nitrates Directive 

The most recent implementation reporting was published in 2018 and reports the 

average environmental state for 2012-2015. These, most recent estimates are thus 

best estimates for 2019 (EC, 2018a).  

The table below shows the share of the number of monitoring stations across Member 

States with a nitrate concentration above 50 mg/l. The table is categorised into 

groundwaters and freshwaters. It should be noted that the implementation report 

calculates the share on EU-28 level as the unweighted average of the share in the 

individual Member States. This distorts the picture as it attributes the same weight for 

each Member State. However, as the number of monitoring stations differ among 

Member States, an accurate reflection provides the weighted average. The table below 

presents therefore the observed implementation gap on the EU level using both 

approaches. 
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Table 4-17  Implementation gap of the Nitrates Directive, as measured by the share of the 
number of monitoring stations where the four-year average nitrate 
concentration exceeded 50 mg/l in 2012-2015 

Member State Groundwater (number of stations) Freshwater (number of stations) 

Austria  8  0 

Belgium  16   5  

Bulgaria  19   >0  

Croatia  17   0    

Cyprus  12   2  

Czech Republic  28  0 

Denmark  17   1  

Estonia  4  0 

Finland  16  0 

France  22   1  

Germany  1  0 

Greece  12   1  

Hungary  1   2  

Ireland  7   2  

Italy 0 0 

Latvia  11   >0  

Lithuania  2  0 

Luxembourg  15  0 

Malta  2  0 

Netherlands  71   60  

Poland  12   1  

Portugal  6   1  

Romania  18  0 

Slovakia  16   1  

Slovenia  1  0 

Spain  12  0 

Sweden  13   1  

United Kingdom  13   5  

   

EU-27  14   3  

EU-28  14   3  

EU-28*  13   2  

Note:   * This is the reported share in the implementation reporting which uses the 
unweighted average and therewith provides an inaccurate picture; ‘>0’ denotes a value greater 

than zero 
Source:  EC (2018a), SWD(2018) 246 final, Table 1 & 2 

Bathing Water Directive 

The implementation gap under the BWD is calculated as the number/share of bathing 

waters that have a ‘poor’ or ‘unknown’ status. The latter has thus been counted as 

non-compliance. The best estimate for 2019 is the reported data for 2017. In total, 

4% of Europe’s Bathing waters are not compliant with the BWD, of which the share is 

higher for inland waters (5.9%) and lower for coastal- and transitional waters (3.1%) 

(see table below). Member States that are notably behind in the implementation are 
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Estonia, Poland, Hungary, Slovakia, and Sweden. Belgium, Luxembourg, Malta, 

Romania, and Slovenia are on the other hand fully compliant. 

 
Table 4-18 Implementation gap under the Bathing Water Directive as of 2017, defined as  
  ‘poor’ bathing waters 

Member State Inland waters – non-
compliant 

  

Coastal and transitional 
waters – non-compliant 

All waters – non-compliant 

Number of 
waters 

% of waters Number of 
waters 

% of waters Number of 
waters 

% of waters 

Austria 1 0.4 - - 1 0.4 

Belgium 0 0.0 0 0.0 0 0.0 

Bulgaria 0 0.0 2 2.2 2 2.1 

Croatia 19 70.4 29 3.1 48 4.9 

Cyprus 0 n/a 2 1.8 2 1.8 

Czech Republic 11 7.1 - - 11 7.1 

Denmark 1 0.9 21 2.3 22 2.1 

Estonia 4 14.8 4 14.8 8 14.8 

Finland 8 3.6 9 11.7 17 5.7 

France 126 9.6 51 2.5 177 5.2 

Germany 36 1.9 10 2.7 46 2.0 

Greece 1 33.3 52 3.3 53 3.3 

Hungary 34 13.2 - - 34 13.2 

Ireland 0 0.0 10 7.5 10 7.0 

Italy 21 3.1 150 3.1 171 3.1 

Latvia 2 8.7 1 3.0 3 5.4 

Lithuania 4 4.1 0 0.0 4 3.5 

Luxembourg 0 0.0 - - 0 0.0 

Malta 0 n/a 0 0.0 0 0.0 

Netherlands 33 5.3 3 3.2 36 5.0 

Poland 7 6.5 21 21.6 28 13.7 

Portugal 9 7.3 11 2.3 20 3.3 

Romania 0 0.0 0 0.0 0 0.0 

Slovakia 4 12.5 - - 4 12.5 

Slovenia 0 0.0 0 0.0 0 0.0 

Spain 54 20.8 31 1.6 85 3.8 

Sweden 12 6.1 33 13.5 45 10.2 

United 
Kingdom 

0 0.0 25 4.0 25 3.9 

              

EU-27 387 5.9 440 3.1 827 4.0 

EU-28 387 5.9 465 3.1 852 4.0 

Note: ‘-‘ denotes that the target is not applicable; Bathing waters with ‘unknown’ status are 

classified as non-compliant 
Source: EEA (2018e), European Bathing Water Quality in 2017, Annex 2, 3, 4; own calculations 
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Urban Wastewater Treatment Directive 

The most recent reporting on the implementation of the UWWTD is the 9th 

implementation reporting, which provides the implementation of the Directive as of 

the beginning of 2015 (EC, 2017b). The implementation report provides the 

compliance of each Member State with Articles 3, 4, and 5. Accordingly, the 

implementation gap is expressed as the share of the actually treated load out of the 

target load. The table below provides the implementation gap for each Member State, 

expressed in load (p.e.) and share (%). 

As explained above, Croatia was not subject to compliance at the time of reporting, as 

its accession to the EU was only in 2013. Some of the EU-13 Member States were 

similarly subject to a transitional period for some of their agglomerations at the time 

of reporting. These exemptions are accounted for in the assessment of the 

implementation gap. 

As can be seen from the table below, there are several Member States that are 

compliant with the UWWTD on at least one of the three environmental targets. 

However, there are only Austria and the Netherlands, which are fully compliant. The 

existing gap is further small for several Member States. On the EU-28 level, the 

remaining gap is thus about 5% for Article 3 (i.e. connection to a collection system), 

10% for Article 4 (i.e. secondary treatment), and 16% for Article 5 (i.e. more 

stringent treatment). 
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Table 4-19 Implementation gap under the Urban Wastewater Treatment Directive as of  
  2014, defined as in compliance with Articles 3, 4, and 5 of the Directive 

Member State Article 3 Article 4 Article 5 

p.e. % p.e. % p.e. % 

Austria 0 0 0 0 0 0 

Belgium  206500   2   292603   3   718805   9  

Bulgaria  6001105   74   5395332   80   5833460   93  

Croatia  not applicable 

Cyprus  308500   32   106618   14   28418   15  

Czech Republic 0 0  682912   10   2042174   37  

Denmark 0 0  25300   0   476383   5  

Estonia  53089   3   152393   10   136170   9  

Finland 0 0  254600   5   424800   9  

France 0 0  8200167   11   2410690   6  

Germany 0 0  242143   0   200012   0  

Greece 0 0  121066   1   25500   0  

Hungary 0 0  413197   5   16470   8  

Italy  4780053   6   20018979   28   11407534   35  

Ireland 0 0  2311727   46   2788225   80  

Latvia 0 0 0 0  54531   4  

Lithuania 0 0 0 0  38800   2  

Luxembourg 0 0  2480   0   246138   55  

Malta 0 0  513001   100   51450   100  

Netherlands 0 0 0 0 0 0 

Poland  3212002   8   3444860   10   10293679   33  

Portugal  21000   0   2555550   23   880600   34  

Romania  14054162   97   7438847   96   7274756   99  

Slovakia 0 0  78873   2   1408813   43  

Slovenia  343142   39   666982   83   65852   50  

Spain  1906504   3   9521397   16   7390184   33  

Sweden 0 0  119439   1   651002   6  

United Kingdom 0 0  991465   1   1911573   7  

       

EU-27 30886057   6   62558466   13  54864446   16  

EU-28 30886057   5   63549931   11  56776019   16  

Source:   EC (2017), Ninth Report on the implementation status and the programmes for 
implementation (as required by Article 17) of Council Directive 91/271/EEC 
concerning urban waste water treatment, Annex V: National Chapters 

 

4.4 Implementation gap cost 

The implementation gap cost assessment covers eight specific implementation gaps, 

of which the impacts of the quantitative status under the WFD and the Nitrates 

Directive are not quantified, as is also seen in the table below. Applying the same unit 

cost for the ecological status under the WFD as in the 2011 study, the ecological 

status of the WFD has by far the largest implementation gap costs with a range of EUR 

3-13 bn. Compared to the gap reported in 2011, which amounted to EUR 5-20 bn, this 

points however to a reduction of the gap. The UWWTD has the second largest gap cost 



 
 
DG Environment 
Final Report  
 

March 2019  65 

in the range of EUR 2-4 bn. The other implementation gap costs are comparably small, 

ranging in the hundreds of million Euros. The total cost estimate excludes the estimate 

relating to the UWWTD, as it forms a ‘basic measure’ for the ecological status under 

the WFD. Hence, the cost under the ecological status of the WFD implicitly includes 

also the costs of the UWWTD. Due to uncertainties inherent in the calculations of the 

WFD, BWD, and UWWTD, a low and a high estimate is calculated. The implementation 

gap costs on the EU-28 level under the water sector consequently add up to a range of 

EUR 4.9-14.9 bn. 

 

Table 4-20 Summary of the total implementation gap cost on the EU-28 level 

Environmental 
Sector 

Legislation Indicator Implementation Gap 
Costs (EUR million) 

Comments 

Low  
estimate 

High  
estimate 

Water WFD – 
Ecological 
Status 

Foregone benefit of surface 
water with ‘good’ ecological 
status 

3,218 12,969 Measure of foregone 
benefit, not a damage 
cost 

 WFD – 
Quantitative 
status 

No quantitative indicator 
available 

- -  

 EQSD Foregone benefit of providing 
‘purified’ drinking water from 
surface water over ‘naturally 
clean’ drinking water 

371 371 Measure of foregone 
benefit, not a damage 
cost 

 GWD Foregone benefit of providing 
‘purified’ drinking water from 
groundwater over ‘naturally 
clean’ drinking water 

615 615 Measure of foregone 
benefit, not a damage 
cost 

 FD Economic value of damage 
and loss-of-life (VSL) 

- - No implementation gap 

 ND No quantitative indicator 
applied 

- - Cost of nitrate in 
drinking water included 
in EQSD and GWD 

 BWD Loss in labour productivity 
due to gastrointestinal illness 

53 309  

 UWWTD Damage cost of nitrogen 
discharged into environment 
(excl. retention) 

2,123 4,247 Excluded from total 
figure due to double 
counting with the WFD 

  Total – EU-28 4,257 14,264 Excl. UWWTD estimate 
above as this cost is 
implicitly included also 
in the WFD estimate 

  Total comparable with the 
2011 study 

3,218 12,969  

Source:  own calculations 

Water Framework Directive – Ecological Status 

Surface waters provide a range of ecosystem services. They provide provisioning 

services for the extraction of resources (e.g. water for drinking, irrigation, and 

industrial purposes and power generation), regulating services for the regulation of 

water (e.g. flood prevention) and purification of water (e.g. filtration, detoxification, 

carbon storage), and cultural services like recreation and tourism, amenity values, 

education (MEA, 2003). A poor ecological status negatively impacts these ecosystem 

services through various pathways that may be individual to each SWB. 
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The diversity of impacts described above implies that measuring the gap is a complex 

task. As each Member State, each river-basin, and sometimes even each waterbody 

has a different specific set of biological quality elements, the associated impacts of 

significant pressures on the ecological status will differ across the different types of 

SWBs (see Table 4-1 for the definition of the biological quality elements). The typology 

to identify SWBs differs further across Member States, which leads to a limited 

comparability of the waterbodies. A shallow fjord, which is characterised by a low 

exchange of freshwater, is for example significantly more sensitive to nutrient 

pollution than open or deep waters. An appropriate assessment of the damage 

resulting from significant pressures must therefore be location-specific thus requiring 

an assessment at the river-basin level, - provided that quantified information is at all 

available. This exercise lies beyond the scope of this study.  

For this reason, as well as in order to ensure comparability with the previous 

assessment, the cost of the implementation gap is assessed in the same way as in the 

previous assessment thus using the WTP for ‘good ecological status’. This means that 

the cost of the implementation gap represents the foregone environmental benefit of 

‘good ecological status’. The unit values are adjusted to take into account changes in 

price-levels over time as well as in differences in price-levels across Member States. 

As in the case of the previous assessment, this study provides a low and a high 

estimate, as the WTP estimates are calculated for specific river-basins. 

The assessment assumes that the implementation gap cost (i.e. the foregone benefit) 

is proportionate to the area of SWBs below ‘good’ ecological status.19 A second key 

assumption is that the foregone benefit for freshwaters (i.e. rivers and lakes) is the 

same for as for marine waters (i.e. coastal waters and transitional waters). 

The resulting implementation gap cost on EU-28 level ranges from EUR 3.2 bn to EUR 

13.0 bn. 

 

                                           
19 Taking Austria as an example, 60% of the area of SWBs is below ‘good ecological status’. The 
implementation gap cost (i.e. foregone benefit) corresponds therefore to 60% of the total WTP 

in Austria. 
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Table 4-21 Implementation gap cost under the Water Framework Directive (WFD) for the 
ecological status of surface waterbodies (SWB). The cost is based on the foregone benefit of 
citizens expressed by their WTP for ‘good’ ecological status. The costs are based on the previous 

study and have been updated to current prices. 

Member State Total foregone benefit of ‘good’ ecological status of surface waterbodies 

Low Estimate (EUR million) High Estimate (EUR million) 

Austria 59 237 

Belgium 90 362 

Bulgaria 22 88 

Croatia 13 51 

Cyprus 2 9 

Czech Republic 68 274 

Denmark 68 274 

Estonia 8 32 

Finland 29 116 

France 439 1770 

Germany 820 3304 

Greece not available 

Hungary 58 233 

Italy not available 

Ireland 378 1524 

Latvia 12 48 

Lithuania not available 

Luxembourg 7 29 

Malta 0 1 

Netherlands 191 771 

Poland 153 616 

Portugal 39 158 

Romania 45 181 

Slovakia 21 85 

Slovenia 7 30 

Spain 207 836 

Sweden 93 375 

United Kingdom 389 1566 

   

EU-27 2830  11403  

EU-28 3219  12969  

Note: ‘-‘ denotes that the target is not applicable; No data is reported on Greece, Ireland, and 

 Lithuania – neither for the 1st RBMP nor the 2nd RBMP. 
Source: own calculations; COWI (2011), The costs of not implementing the environmental 

acquis 

Water Framework Directive – Quantitative Status 

A poor quantitative status can be associated with increased or decreased groundwater 

levels, alterations of groundwater flow paths, and even a cut-off of the groundwater 

flow (OECD, 2015). These changes can impact the availability of water for abstraction 

in the long term as the abstraction rate exceeds the natural recharge rate, depleting 

the groundwater level. Abstraction and other factors can lead to a change in the water 
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table, which can affect the availability of water to terrestrial ecosystems that depend 

on groundwater, as for example rivers, streams and lakes. A third important impact is 

the saline (or other) intrusion of GWBs, which e.g. reduces the suitability for 

abstraction and the availability of water for other terrestrially dependent ecosystems 

as well as agriculture. 

The available data on the implementation gap on the quantitative status of GWBs does 

not allow for a quantification of the specific impacts that fall within the scope of this 

study. The specific environmental impacts are strongly location-specific, as the 

characteristics of e.g. the GWB itself as well as the geology and terrestrial ecosystems 

are individual to each GWB. An assessment would thus require hydrogeologic 

modelling to provide meaningful conclusions on the impacts. The study is therefore 

limited to the qualitative description of the impacts. A poor quantitative status can 

have implications on drinking water suppliers if GWBs become subject to intrusion by 

salt or other chemical substances. This increases the costs of drinking water 

purification. The exact magnitude of this implementation gap cost depends strongly on 

the magnitude of the impact and is thus again a strongly location-specific cost. 

Environmental Quality Standards Directive 

Next to water pollution that affects ecological quality, chemical substances can 

contaminate/pollute surface waters. Chemical substances enter surface water 

naturally or through man-made activities - intentional (e.g. pesticides) and un-

intentional (e.g. dioxins) (EC, 2006a). Due to the variety of chemical substances, the 

impacts are various, ranging from reduction in biodiversity, decreased amenity value 

of surface waters, exposure of humans to chemical substances during e.g. swimming, 

increased bioaccumulations in humans, crops, livestock, and game. Whereas the DWD 

ensures that no chemical substances are consumed in drinking water, the presence of 

chemical substances requires costly treatment during drinking water preparation. 

Hazardous and toxic substances accumulate however also in fish, leading to adverse 

health impacts through the food chain nevertheless. 

The impact that is quantified assesses the impact that chemically ‘poor’ surface water 

has on drinking water. On the EU level, 36% of the drinking water originates from 

surface water (see Table 4-22 below). In some Member States like Austria and 

Denmark, none of the drinking water originates from surface water. Member State 

with a gap under the EQSD that do not abstract drinking water from surface water 

exhibit therefore no implementation gap cost – yet they do experience some form of a 

cost, though not quantifiable in terms of its impact on drinking water quality.  

There is no available information on the number of households that receive drinking 

water from each SWB. In the absence of such information the study therefore makes 

the simplifying assumption that households either receive drinking water from surface 

or groundwater – but not both. Further, it is assumed that the number of households 

receiving drinking water from SWBs in each Member State is proportional to the share 

of drinking water provided from SWBs. In order to determine an estimate of the 

number of households receiving drinking water from SWBs with ‘poor’ chemical status, 

the number of households receiving drinking water from SWBs with ‘poor’ chemical 

status is assumed to be proportionate to the area of surface water with a ‘poor’ 

chemical status. The resulting number of households that obtain drinking water 

originating from SWBs with a ‘poor’ chemical status amounts to 19.4 million on the EU 

level, as presented in Table 4-22 below. 

The implementation gap cost that results from the supply of drinking water from SWBs 

with ‘poor’ chemical status under the EQSD is measured by the negative impact that a 

‘poor’ chemical status has on drinking water quality. This is measured by the foregone 

benefit of what citizens are willing to pay for ‘naturally clean’ drinking water over 
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‘purified’ drinking water. In other words, the foregone benefit is the marginal increase 

in the WTP if the supplied drinking water changes from ‘purified’ to ‘naturally clean.’ It 

is important to note that the study which elicited these WTP figures, investigated the 

WTP for groundwater in Denmark. Groundwater is the exclusive source of drinking 

water in Denmark (Hasler et al., 2005). The cost calculation therefore makes an 

assumption about the consumer preferences: the WTP for drinking water from 

groundwater is the same as from surface water. A second assumption is that the 

foregone benefit is proportionate to the number of households potentially sourcing 

‘purified’ instead of ‘naturally clean’ water. Danish consumers put a high value on 

groundwater quality as the provision of clean groundwater has a long tradition in 

Denmark, receiving a lot of praise inside of Denmark. This induces a risk that the 

foregone benefit will be overestimated for other Member States. 

The approach does thus not assess the actual damage cost that occurs due to a ‘poor’ 

chemical status, which mainly consists of the end-of-pipe costs for drinking water 

providers to purify drinking water to chemical levels compliant with the DWD. The 

primary types of chemical pollutants in surface water are nitrates and pesticides. 

While there are studies that quantify the costs to e.g. reduce nitrate and pesticide 

contamination of drinking water, these studies do not allow for the monetisation of 

costs in line with the environmental indicators provided under the EQSD.20 Taking the 

example of nitrates, it is only known which waterbodies exceed 50 mg/l, but not to 

which extent. A second factor that complicates the assessment is the fact that the 

target levels of chemical substances apply at the water tap. Drinking water purifiers 

therefore need to reduce the level of e.g. nitrates to levels significantly below this 

threshold when the drinking water leave the purification plant. Based on the available 

cost formats in the literature, it is uncertain to which extent the costs for treatment 

can be attributed to the share of removed nitrate above 50 mg /l. 

The resulting implementation gap cost amounts to EUR 372 million on the EU level, of 

which Germany accounts for nearly one-third. 

                                           
20 The most notable and comprehensive study for the cost of removal of nitrates and pesticides 

is Oelman et al. (2017) 
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Table 4-22 Implementation gap cost under the Environmental Quality Standards Directive 
(EQSD), measured by the foregone benefit of naturally clean drinking water over purified 
drinking water.  

Member State Share of drinking water 
originating from surface 
water (%) 

Estimated number of 
households receiving 
drinking water from 
surface water with 'poor' 
chemical status 

Annual foregone benefit 
(EUR million) 

Austria 0 0 0 

Belgium  40  1891000  44 

Bulgaria  65  86000  1 

Croatia 0  not available 

Cyprus  58  6000  > 0  

Czech Republic  47  718000   9  

Denmark 0 0  0 

Estonia  51  1000   >0  

Finland  43  331000   9  

France  29  1267000   28  

Germany  15  5540000   120  

Greece  71   not available 

Hungary  4  23000 >0 

Ireland  87   not available 

Italy  39  829000  19 

Latvia  22  10000  >0 

Lithuania 0  not available 

Luxembourg  20  42000   1  

Malta  56  0  0 

Netherlands  39  1523000   33  

Poland  24  1043000   14  

Portugal  38  26000   0  

Romania  64  193000   3  

Slovakia  16  9000   0  

Slovenia  33  268000   4  

Spain  49  628000   12  

Sweden  61  2441000   60  

United Kingdom  68  488000   15  

    

EU-27  36  16102000   357  

EU-28  36  19413000   372  

Note:  No implementation gap data is available for Greece, Ireland, and Lithuania – neither for 
the 1st RBMP nor the 2nd RBMP. 

Source: own calculations; Hasler et al. (2005), Valuation of groundwater protection versus 
water treatment in Denmark by Choice Experiments and Contingent Valuation 

Groundwater Directive 

The impacts of the implementation gap under the GWD are analogous to those of the 

EQSD above, as the contamination of groundwater with chemical substances only 

unfolds its damage potential once in contact with ecosystems and humans. The time-

dimension for impacts from implementation gaps under GWD may however be 
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considerably longer, as chemical substances first need to enter groundwater bodies, 

which can take up to several decades. 

As in the case of the EQSD, the environmental impact quantified in this study is the 

need for ‘purification’ of drinking water from GWBs with a ‘poor’ chemical status, as 

opposed to ‘naturally clean’ drinking water that requires a minimum to no purification. 

On the EU-28 level, 50% of the drinking water is abstracted from GWBs. Following the 

same set of assumptions as set out for the EQSD, almost 30 million households in 

Europe receive drinking water that requires purification. This results in an 

implementation gap cost of EUR 615 million on the EU-28 level. Latvia is the only 

Member State with no cost, as it has no GWBs with a ‘poor’ chemical status. 

Table 4-23 Implementation gap cost under the Groundwater Directive (GWD), measured by 
the foregone benefit of naturally clean drinking water over purified drinking water.  

Member State Share of drinking water 
originating from 
groundwater (%) 

Estimated number of 
households receiving 
drinking water from 
groundwater with 'poor' 
chemical status 

Annual foregone benefit 
(EUR million) 

Austria  100   60000   1  

Belgium  60   1799000   42  

Bulgaria  35   471000   5  

Croatia not available 

Cyprus  10   4000   >0  

Czech Republic  29   795000   10  

Denmark  100   545000   16  

Estonia  49   14000   >0  

Finland  41   121000   3  

France  49   3474000   76  

Germany  68   9445000   205  

Greece  29  not available 

Hungary  45  319000 5 

Ireland  13  not available 

Italy  54  5573000 120 

Latvia  64  0 0 

Lithuania  93  not available 

Luxembourg  20  33000  >0 

Malta  44  65000  1 

Netherlands  54  149000  3 

Poland  62  648000  9 

Portugal  21  23000  >0 

Romania  33  332000  5 

Slovakia  84  604000  7 

Slovenia  67  31000  >0 

Spain  50  2733000  53 

Sweden  17  42000  1 

United Kingdom  13  1681000  50 

EU-27  50  22364000  565 

EU-28  50  26962000  615 

Note:  No implementation gap data is available for Greece, Ireland, and Lithuania – neither for 
the 1st RBMP nor the 2nd RBMP; No data on the share of drinking water from 
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groundwater is available for Croatia; Origin of drinking water is based on the 6th 
implementation reporting of the Drinking Water Directive 

Source:  own calculations; EC (2016); Hasler et al. (2005), Valuation of groundwater protection 

versus water treatment in Denmark by Choice Experiments and Contingent Valuation 

Nitrates Directive 

The impacts from an implementation gap under the ND is nutrient pollution of surface 

waters and groundwaters. This leads to the eutrophication of waterbodies, leading to 

increased algae growth and reduced availability of light and oxygen for other 

organisms, causing the death of those organisms. The presence of nitrates in drinking 

water also has an impact on human health, as ingested nitrates break down to nitrites 

in the human body, which are suspected to be a contributing factor to cancer (EC, 

2018a).  

The implementation gap reported under the ND provides the number of measuring 

stations that have a nitrate concentration above 50 mg/l, but not the level by which 

the concentration is exceeded. It is, on this basis therefore difficult to quantify 

potential impacts. Unlike the EQSD and GWD, the implementation gap under the ND 

does not provide information on the area of a given SWB and GWB where a measuring 

station is located. This provides a comparably less precise estimation of the impact of 

a nitrate concentration above 50 mg/l on for example drinking water quality. The 

environmental impact on the drinking water quality of chemically poor drinking water 

can therefore be calculated with more precision under the EQSD and the GWD. The 

specific assessment of the implementation gap cost under the ND is therefore 

meaningless, as the calculations from the EQSD and GWD provide a more precise 

calculation, since these account for the size of each waterbody (see above). 

Bathing Water Directive 

The BWD regulates the concentration of faecal organisms in bathing waters, measured 

by the presence of enterococci and e-coli. These organisms can enter bathing waters 

through multiple ways, such as sewage effluent discharges, sewage storm overflows, 

and urban and rural diffuse pollution. Depending on their proximity, these organisms 

can reach sufficiently high concentrations impacting the human health of bathers (King 

et al., 2014). The most common impact associated is gastrointestinal illness, which, 

depending on the severity, can lead to absence from work due to illness. The risk of 

infection increases with the concentration of faecal organisms – and thus with the 

decrease of bathing water quality.  

The approach to measuring the implementation gap is based on the assessed increase 

of the risk of illness from swimming in bathing water of ‘poor’ quality compared to 

‘sufficient’ quality. More specifically, it is the increased risk of suffering from 

gastrointestinal illness, if a swimmer swims in ‘sufficient’ compared to ‘poor’ bathing 

water quality. The calculation of the impact assumes that the risk of illness is the 

same for fresh and marine waters and that the risk of illness in ‘sufficient’ quality is 

the same as for ‘good’ quality.21 The marginal risk corresponds to a probability of 

1.2% and the occurrence of illness leads to an absence from work of one day (Colford 

et al., 2012).  

Based on this risk, this study calculates the expected total number of days of illnesses 

that lead to an absence of work. There are no available statistics that could be used to 

                                           
21 No literature could be identified that quantifies the risk of swimming in ‘sufficient’ bathing 
water. Therefore, the risk of swimming in ‘good’ bathing water was used as a proxy. For a 

thorough overview of available literature quantifying the risk, see King et al. (2014) 
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identify the number of bathing visits. Therefore, a low and high estimate is 

established. One study on the recreational use of bathing waters in the Baltic Sea 

estimated the frequency of bathing visits across neighbouring countries to be in the 

range of 1.11 to 6.42 bathing water visits per inhabitant per year (Czajkowsi et al., 

2015). These values are used to estimate the number of bathing visits per year, which 

combined with the probability of illness, leads to a total number of days of absence 

from work due to illness days, as presented in the table below.  

The absence from work leads to a loss of labour productivity, presented in the same 

table. There are no costs in Belgium, Luxembourg, Malta, Romania, and Slovenia, as 

these countries do not have implementation gaps. The aggregate implementation gap 

cost amounts to between EUR 53 million to EUR 309 million, depending on the 

assumed number of visits per capita. 
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Table 4-24 Implementation gap cost under the Bathing Water Directive (BWD), measured 
by the expected loss in labour productivity due to illness from bathing water visits  

Member State Expected illness days at work Expected loss in labour productivity  
(EUR million) 

 Low  
(1.11 visits/capita) 

High 
(6.42 visits/capita) 

Low High 

Austria  -     -    0 0 

Belgium  2000   11000  >0 >0 

Bulgaria  10000   58000   1   5  

Croatia  2000   10000   1   3  

Cyprus  22000   129000   6   33  

Czech Republic  3000   15000  >0  1  

Denmark  4000   26000   1   6  

Estonia  5000   27000   1   3  

Finland  24000   137000   4   22  

France  47000   271000   13   74  

Germany  3000   16000  >0  1  

Greece  25000   145000   5   31  

Hungary  -     1000  >0 >0 

Ireland  1000   8000  >0 >0 

Italy  1000   8000  >0 >0 

Latvia  -     -    0 0 

Lithuania  17000   100000   1   7  

Luxembourg  -     -    0 0 

Malta  11000   66000   3   17  

Netherlands  -     3000   0   1  

Poland  69000   400000   5   28  

Portugal  5000   26000  >0  3  

Romania  -     -    0 0 

Slovakia  -     -    0 0 

Slovenia  9000   52000   1   4  

Spain  4000   24000   1   6  

Sweden  14000   79000   4   23  

United Kingdom  35000   201000   7   39  

  -     -      

EU-27  236000   1364000   47   270  

EU-28  271000   1566000   53   309  

Source: own calculations; Colford et al. (2012), Using Rapid Indicators for Enterococcus to 
Assess the Risk of Illness after Exposure to Urban Runoff Contaminated Marine Water, 
Supplemental Material, Table 5, 8; Czajkowsi et al. (2015), Valuing the commons: an 

international study on the recreational benefits of the Baltic Sea 

Urban Wastewater Treatment Directive 

The discharge of faeces from humans contain a high degree of suspended-solids that 

contain high levels of biological pollution, nitrogen, and phosphorus (Hernandez-

Sancho et al., 2010). The consumption of e.g. human care and medicinal products 

lead to, among others, an increased discharge of micropollutants, hormones, and 

active medical ingredients into the environment. All these substances can have 

negative impacts on the environment and human health, if not properly collected and 
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treated. Not collecting faeces results in poor hygiene, increasing the risk of infections 

from deadly diseases. Not properly treating discharges can lead to negative impacts 

on the environment: an increased discharge of nitrogen and phosphorus leads to the 

eutrophication of waterbodies, micro plastics can enter the food chain, and bathing 

waters can be polluted with faecal organisms to name a few environmental impacts. 

The implementation gap cost under the UWWTD calculated for this study is measured 

by the amount of nitrogen that is discharged into the environment that otherwise 

would not have been discharged if appropriately treated.22 The implementation gap 

cost is derived from the p.e. load that was not compliant with the respective treatment 

levels (i.e. treatment in accordance with Articles 3, 4, and 5). For each Member State, 

an average daily production of nitrogen per p.e. is applied to calculate the amount of 

nitrogen that is produced through wastewater production (Vigiak et al., 2018). Based 

on the produced nitrogen load per UWWTD article, typical removal efficiencies of the 

treatment levels are applied to calculate the load that is discharged due to the 

absence of appropriate treatment. Some share of the discharged load will be 

temporarily or permanently retarded in the ecosystem and therefore lead to a reduced 

load of nitrogen that effectively leads to damages, e.g. in the form of eutrophication. 

The resulting amount of discharged nitrogen is presented in the table below and 

amounts to nearly 190 kilo tonnes per year. 

Sutton et al. have calculated a range of a damage cost per kg of nitrogen of EUR 14-

28 per kg. Adjusting for the different price-levels per Member State, the total annual 

damage cost on the EU-28 level has a range of EUR 2.1-4.2 bn. Austria and the 

Netherlands have no implementation gap costs, as both are fully compliant. 

 

                                           
22 There is also an environmental impact of organic pollution and phosphorus. However, there 

are no credible unit costs available to monetize their impact. 
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Table 4-25 Implementation gap cost under the Urban Wastewater Treatment Directive 
(UWWTD), measured by total value of nitrogen that is discharged into the environment due to 
no proper treatment in accordance with Articles 3, 4, and 5  

Member State Total Nitrogen 
(tonnes/year) 

Damage cost of nitrogen (excl. retention; EUR million) 

Low High 

Austria 0 0 0 

Belgium 1220  19   37  

Bulgaria 21178  143   285  

Croatia 0 0 0 

Cyprus 835  10   19  

Czech Republic 1354  14   27  

Denmark 202  4   7  

Estonia 364  4   8  

Finland 491  8   16  

France 11742  173   345  

Germany 359  5   10  

Greece 167  2   4  

Hungary 397  4   8  

Ireland 3895  60   120  

Italy 45668  621   1.241  

Latvia 18 >0 >0 

Lithuania 16 >0 >0 

Luxembourg 95  2   3  

Malta 665  7   15  

Netherlands 0 0 0 

Poland 17063  163   326  

Portugal 3801  43   86  

Romania 55643  525   1.050  

Slovakia 410  4   8  

Slovenia 1821  20   40  

Spain 20279  258   515  

Sweden 386  6   11  

United Kingdom 1819  31   62  

    

EU-27 188068  2092   4185  

EU-28 189887  2123   4247  

Source:  own calculations; Sutton et al. (2011), European Nitrogen Assessment, Chapter 
22 - Costs and benefits of nitrogen in the environment, Tbl 22; Vigiak et al. 

(2018), Estimation of domestic and industrial waste emissions to European 
waters in the 2010s, JRC Technical Reports 

4.5 Lessons learnt and recommendations 

The monetisation of environmental damage is challenged by a lack of readily available 

unit damage costs, and a lack of sufficiently detailed data on the state of the 

environment as part of the implementation reporting of the specific legislations.  

The limited availability of unit costs for environmental damages has necessitated the 

use of somewhat more subjective and site-specific valuations in the form of 

willingness to pay estimates (i.e. willingness to pay for a good ecological status under 
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the WFD, and willingness to pay for drinking water under the EQSD and GWD). This 

posed a challenge when generalising such values to a national level and transferring 

those values to other Member States (commonly referred to as ‘benefit transfer’), as 

the economic and cultural factors that influence a person’s willingness to pay are often 

site-specific. This study has conducted a benefit transfer of the values by adjusting for 

the price level of household consumption expenditures, and therewith accounted to 

some extent for differences in economic factors. 

In those cases where willingness to pay values were used, the reported ‘costs’ mirror 

foregone benefits, which reflect a hypothetical value of a non-occurred benefit, as 

opposed to a cost that actually materialises (which is the case where damage costs 

are used). The literature on (environmental) valuation grows constantly, and future 

studies may therefore want to pay close attention to new developments that enable 

the calculation of environmental damage costs based on the reported implementation 

gap, so the calculation relies less on willingness to pay data. 

The available data on the reported implementation gap under the EQSD and GWD 

does not provide actual concentrations of chemical substances in waterbodies. This 

limited the study’s ability to estimate specific damage costs. A nitrate concentration 

that is 20 mg/l over the threshold of 50 mg/l has for example a higher marginal 

impact on human health than a concentration of 5 mg/l over the threshold. As a 

result, the implementation gap costs needed to be calculated with willingness to pay 

values. Ideally, the data on the implementation gap would thus provide measured 

concentrations, enabling a reflection of environmental damage – as opposed to 

foregone benefits - resulting from observed implementation gaps. However, this would 

most likely require a change to the reporting provisions under the applicable 

legislation and hence, constitutes a demanding task. 

As elaborated in Annex 2 of this study, no implementation gap cost has been 

calculated for the MSFD, owing to inconsistencies in the reporting on the 

implementation gap. Expecting that future reporting under the MSFD enables a 

quantification of an implementation gap, future studies may want to pay close 

attention ensuring that the monetisation of damage costs – or foregone benefits – 

accounts only for factors that can be attributed to the MSFD, to avoid a potentially 

misleading monetisation of the implementation gap. 

A final recommendation is that future studies utilise, to the extent relevant, the results 

of the ongoing 'Blue 2 study', which investigates, among others, the cost of not 

implementing EU water policy. 23 Taking account of the study’s results in future work 

can help increase coherence in the approach towards the valuation of EU water policy, 

increasing the added value of environmental valuation studies for European policy 

makers and adding legitimacy to the results of both studies.  

5. Waste 

5.1 EU environmental policy and law 

Generally, EU legislation on waste seeks to encourage waste prevention, specify reuse 

and recycling rate requirements for selected waste streams, to minimise disposal 

within compliant landfills, and to eradicate disposal in non-compliant landfills. From its 

starting focus on tackling the environmental impact of polluting wastes, the EU’s waste 

policy has developed in breadth and clarity since the previous study. The driving 

principle at the heart of the EU’s waste policy remains the waste hierarchy, which sets 

                                           
23 http://ec.europa.eu/environment/blue2_en.htm  

http://ec.europa.eu/environment/blue2_en.htm
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out fundamental priorities for waste management when shaping waste policy and 

managing waste at the operational level. Furthermore, the narrative around the waste 

hierarchy has now been more holistically expanded across whole product and material 

lifecycles, through new EU legislation adopted in 2018 under the Circular Economy 

Action Plan. The vision is to move to a climate-neutral, circular economy where 

pressure on natural and freshwater resources as well as ecosystems is minimised.    

As part of the Circular Economy Action Plan, four legislative amendments have been 

made to the following legal acts, adopted into the EU environmental acquis as of 22 

May 2018:24 

 The Waste Framework Directive; 

 The Landfill Directive; 

 The Packaging Directive; 

 And directives on end-of-life vehicles (ELVs), batteries and accumulators, and waste 

electrical and electronic equipment (WEEE). 

5.2 Environmental target 

The growth in ambition across these revised legal text marks a significant step forward 

in environmental policy, seeking to move towards a more sustainable economy where 

circularity is built into both business models and into product design so as to minimise 

the creation of, and impacts associated with, waste. Future recycling targets are 

considerably enhanced and definitions are clarified and tightened. This includes 2035 

targets for municipal waste of a minimum 65% recycling, and maximum 10% 

landfilling. Furthermore, the priorities given to waste prevention, preparation for 

reuse, and recycling are reinforced. 

Concerning the waste stream specific legislation, the updates made to specific 

Directives look to ensure effective producer responsibility systems are put in place 

within Member States, plus a number of cases of revised higher future targets are also 

implemented. In addition, since the last study, many of the target dates have now 

arrived and/or incrementally higher targets already apply (for instance, a 25% 

collection rate for batteries and accumulators must have been met from September 

2012, rising to 45% by September 2016). 

Waste Framework Directive  

The overarching legislative framework for handling waste in the EU is covered by The 

Waste Framework Directive. This framework has been put in place to increase 

resource efficiency and consequently reduce the negative impacts that disposal of 

these resource materials has on the environment and health. Under the Directive, a 

target for reuse and recycling will come into force in 2020, whereby 50% of materials 

such as paper, metal, plastic and glass in the municipal waste stream will have to be 

recycled. The 2020 obligations allow Member States to select from four different 

calculation methods to meet this target, including a focus just on household dry 

recycling materials, through to the option to focus on all municipal waste.  

Longer term targets mentioned above have also been brought in within the 2018 

revisions to the Directive, doing away with the four calculation methods and 

culminating in a 65% reusing and recycling target for total municipal waste by the 

target date of 2035. Beyond quantifiable targets, the Directive also sets principles on 

how waste should be dealt with in Member States; encouraging both the ‘waste 

hierarchy’ and the ‘polluter pays’ principle. 

                                           
24 http://europa.eu/rapid/press-release_IP-18-3846_en.htm  

http://europa.eu/rapid/press-release_IP-18-3846_en.htm
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A summary of environmental targets under the Waste Framework Directive are shown 

in Table 5-1. 

 

Table 5-1  Environmental targets: The Waste Framework Directive 

Legislation  Environmental target description Current 
target 

Max future target 

The Waste 
Framework 
Directive (EU) 
2018/851 

 

Targets on the preparation-for-reuse and 
recycling of municipal waste  

Not yet in 
force: 50% 
by 2020 

65% by 2035 (and 
allowing time 
derogations) 

Target on the recovery of construction and 
demolition waste (includes preparation for 
reuse, recycling and other material recovery 
including backfilling operations) 

Not yet in 
force.  

70% by 2020 

Reduce generation of food waste - Halving per capita food 
waste at the retail and 
consumer levels by 2030 

Landfill Directive  

The Landfill Directive seeks to reduce the harmful environmental and health impacts 

from landfilling waste by applying strict technical requirements to landfill sites. This 

involves a reduction target for biodegradable municipal waste sent to landfill, and a 

limit on the total municipal waste which can be landfilled, though the latter target does 

not come into effect until 2035. A summary of environmental targets under the 

Landfill Directive are shown in Table 5-2. 

 

Table 5-2  Environmental targets: The Landfill Directive 

Legislation  Environmental target 
description 

Current target Max future target 

Landfill Directive 
(EU) 2018/850 

 

Limit on the amount of 
municipal waste 
landfilled 

- Max 10% of MSW 
allowed to landfill 
by 2035 

Limit on the fraction of 
biodegradable waste to 
landfill 

Many now at the 35% limit compared 
to 1995 levels (target for 2016), some 
have derogations and so are at the 
50% level 

35% of amount 
landfilled in 1995 

Landfill compliance Zero non-compliant landfills / 
landfilling 

- 

 

Packaging Directive  

This Packaging Directive aims to limit the production of packaging waste; instead 

promoting recycling, reuse and other forms of waste recovery as an option rather than 

disposal, which should be considered as a last resort. The Directive covers all 

packaging waste placed on the European market.  Quantifiable targets were set with a 

target date of 2008, firstly for reuse and recycling of all packaging by weight, then a 

target for specific packaging materials. Once again, as part of the EU Circular 

Economy Package, stricter targets have been adopted for future years within the 2018 

revision to the Directive. A summary of environmental targets under the Packaging 

Directive are shown in Table 5-3. 
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Table 5-3  Environmental targets: The Packaging Directive 

Legislation  Environmental 
target description 

Current target Max future target 

Packaging 
Directive 
(EU) 2018/852 

 

Targets on the 
recycling of 
packaging waste 
overall 

No later than 31st December 
2025 a minimum of 65% by 
weight of all packaging waste 
will be recycled 

No later than 31 December 
2030 a minimum of 70 % by 
weight of all packaging waste 
will be recycled 

Targets on the 
recycling of specific 
materials 

No later than 31st December 
2025: 50% plastic, 25% wood, 
70% ferrous metals, 50% 
aluminium, 70% glass, 75% 
paper and cardboard 

No later than 31st December 
2030: 55% plastic, 30% wood, 
80% ferrous metals, 60% 
aluminium, 75% glass, 85% 
paper and cardboard 

 

WEEE Directive 

The WEEE Directive is designed to prevent WEEE by requiring Member States to 

recover, reuse or recycle electrical and electronic equipment (EEE). The Directive 

includes three quantifiable targets: a total WEEE collection target, a recovery target 

for different categories of WEEE and a recycling target for different categories of 

WEEE. The different types of WEEE currently fall under one of ten categories, which 

will be reformed into six categories for targets set for 2019 onwards. Under the 

Directive, producers are also required to cover the costs of collecting, treating and 

sustainably disposing of WEEE. A summary of environmental targets under the WEEE 

Directive are shown in Table 5-4. 

 

Table 5-4  Environmental targets: The WEEE Directive 

Legislation  Environmental target 
description 

Current target (in force from 2019) Max future 
target 

WEEE 
Directive 

 

Minimum rates for separate 
collection of WEEE  

65% of EEE put on the market OR 85% 85% of 
WEEE generated on the territory of that Member 
State. 

- 

Targets on recovery of 
types of WEEE 

Dependent on type of WEEE - between 75%-
85% (categories of WEEE change 2019+) 

- 

Targets on recycling of 
types of WEEE 

Dependent on type of WEEE - between 55-80%  
(categories of WEEE change 2019+) 

- 

 

Batteries Directive 

The Batteries Directive promotes a high rate of collection and recycling of waste 

batteries and accumulators and seeks to reduce the environmental impacts of all 

aspects of the life-cycle of batteries and accumulators, including their recycling and 

disposal. This is achieved through two quantifiable targets: a total collection target for 

portable batteries and accumulators of 45% by September 2016, and a target for the 

recycling efficiency of three specific types of batteries (lead-acid, nickel-cadmium and 

other batteries). These targets have not been updated past the targets set for 2016. 

Member States must also promote and maximise the collection of batteries, ensuring 

to use the best techniques available to treat and recycle the collected batteries. A 

summary of environmental targets under the Batteries Directive are shown in Table 

5-5. 
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Table 5-5  Environmental targets: The Batteries Directive 

Legislation  Environmental 
target description 

Current target Max 
future 
target 

Batteries 
Directive 

 

Targets on 
collection rates 

Member States shall achieve the following minimum 
collection rates: (a) 25 % by 26 September 2012; (b) 45 
% by 26 September 2016. 

- 

Recycling 
efficiencies per type 
of battery 

"By no later than September 2011: lead-acid batteries and 
accumulators 65% by average weight; nickel-cadmium 
batteries and accumulators 75% by average weight; other 
batteries and accumulators 50% by average weight. 

- 

 

End of Life Vehicles (ELV) Directive 

The ELV Directive sets out measures to prevent and limit waste from ELVs and their 

components and ensures that, where possible, these parts and materials are reused, 

recycled or recovered. The Directive has established separate targets for ‘recovery and 

reuse’ and ‘recycling and reuse’, with the former being a more ambitious target than 

the latter. There has been no amendment to the 2015 targets, which are carried over 

as the current targets in this study. A summary of environmental targets under the 

ELV Directive are shown in Table 5-6. 

 

Table 5-6  Environmental targets: The ELV Directive 

Legislation  Environmental target 
description 

Current target Max 
future 
target 

ELV 
Directive 

 

Target on reuse and 
recovery target 

No later than 1 January 2015, for all end-of life vehicles, 
the reuse and recovery shall be increased to a minimum 
of 95% by an average weight per vehicle and year.  

- 

Target on reuse and 
recycling target 

Within the same time limit, the re-use and recycling shall 
be increased to a minimum of 85% by an average weight 
per vehicle and year. 

- 

 

Waste Shipment Regulation 

The Waste Shipment Regulation lays down procedures for the transboundary 

shipments (i.e. cross border transport) of waste. The Regulation bans the export of 

hazardous wastes to non-OECD countries, as well as placing a ban on the export of 

waste for disposal.  

It is noted here that the Waste Shipment Regulation has been undergoing detailed 

ongoing evaluation and review. At the time of writing, the consultant’s report has not 

yet been finalised and we are unable to include conclusions on the implementation 

status and costs which this may provide. The nature of the impacts, however, are 

expected to remain the same as was discussed qualitatively within the previous 2011 

report, as per the recap provided in Section 5.3 below.  
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Table 5-7  Environmental targets: The Waste Shipment Regulation 

Legislation  Environmental target description Current 
target 

Max 
future 
target 

Waste 
Shipment 
Regulation 

No target, but a prohibition on uncontrolled shipments of waste 
which would result in the waste not being treated or disposed in an 
environmental sound way. Restriction on shipment of hazardous 
waste outside the EU. 

See left - 

 

5.3 Implementation gap 

Introduction to detailed implementation gap data 

Waste management was among the four policy fields identified in the 2017 

Environmental Implementation Review as the fields with the main challenges and most 

pressing implementation gaps across Member States. 

Implementation gaps for waste have been calculated as the difference between the EU 

legislative targets and actual Member State performance. These are expressed within 

this Section here as a difference in percentage terms for the rate, and difference in 

tonnage for the weight of waste.  

For Member State performance against the Waste Framework Directive and Landfill 

Directive targets, data from central sources (Eurostat data and implementation reports 

etc.) is incomplete or not available, and so we have attempted to fill such data gaps 

with information obtained within prior consultancy assignments for the European 

Commission (referenced where appropriate below). In addition, where instances of 

non-reporting by certain countries was observed in the recent data for waste stream 

specific legislations, in these cases it has been necessary to use data from the latest 

year available.   

Summary of detailed implementation gap data 

Data on waste implementation gaps varies widely across the range of legislative 

targets. For some – notably MSW recycling rates – data is generally strong, with 

detailed Eurostat data supported by surveys and modelling undertaken to support the 

Commission’s Circular Economy Package. For the minor waste stream directives 

(WEEE, batteries and ELVs), there is less detailed information and much more 

uncertainty, particularly around sub-targets on specific WEEE or battery types. In 

Table 3-33 below, the implementation gaps are calculated based on the potential 

additional tonnage to be treated, diverted or prevented in non-compliant countries 

(see the relevant subsections below for full data). This is because Member States can 

(and often do) go beyond the EU waste targets. For example, Member States 

collectively recycle or recover 67% of packaging waste, meaning the EU’s rate is over 

the 55% target. However, there are some individual Member States which do not 

meet the target, meaning that there is still an implementation gap to close. 
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Table 5-8  Implementation Gap Summary 

Environmental 
Sector 

Indicator Current Gap Future Gap Uncertainty 

Waste Recycling of 
MSW 

The gap in non-
compliant countries 
equates to 7% of total 
MSW 

The gap in non-
compliant countries 
equates to 16% of 
total MSW 

Good data available 

Share of 
waste on 
non-
compliant 
sites 

Estimates on number of 
illegal landfills vary from 
0.4% to 15%. The 2011 
report assumed the 
figure to be 15% at the 
time 

Target is the same 
as today. The gap 
can be assumed to 
be gradually 
decreasing as ECJ 
rulings are 
enforced, new 
landfills are 
established, and 
proper controls are 
put in place 

The estimate is very 
uncertain as no data is 
compiled on the share of 
waste going to 
substandard sites. 
Nonetheless this is a 
well-known and high-
profile issue 

Landfill of 
MSW 

The gap in non-
compliant countries is 
5,510 tonnes – 4% of 
the 1995 BMW level 

The gap in non-
complaint countries 
equates to 17% of 
MSW 

Good data available – 
outside of the illegal 
landfills noted above 

Recycling of 
packaging 
waste 

The gap in non-
compliant countries 
equates to 0.1% of total 
packaging waste 
generated 

The gap in non-
compliant countries 
equates to 2.1% of 
total packaging 
waste generated 

Good data available 

ELV The recovery gap in non-
compliant countries 
equates 3.0% of total 
ELV waste generation. 
The recycling gap 
equates to 0.5% of ELV 
waste generation  

N/A (no increased 
future targets) 

Medium 

WEEE The collection gap in 
non-compliant Member 
States equates to 13.6% 
of generation 

N/A Data availability and 
quality = medium, some 
Member States good 

Batteries and 
accumulators 

The collection gap in 
non-compliant Member 
States equates to 2.2% 
of generation 

N/A (no increased 
future targets) 

Data availability and 
quality = medium, some 
Member States good 

Food waste 
prevention 

No current target, 
objective is for 2030 
only – one of the UN 
SDGs 

Significant waste 
prevention required 
to meet the 50% 
reduction target 

Medium certainty – quite 
approximate and historic 
figures used within this 
current report to 
represent the current 
situation, from which 
50% prevention is 
calculated, but order of 
magnitude probably OK 

Waste 
shipment 

2011 report supposed 
that maybe 20% of all 
shipments are illegal. 
WSR review ongoing, no 
new data available at 
this time 

N/A (rules in force 
already) 

Medium (it is well 
documented that there 
are many illegal 
shipments -although the 
true extent is not 
known) 
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The Waste Framework Directive (EU) 2018/851 

The implementation gap for the recycling target set under the Waste Framework 

Directive was calculated as the percentage difference between the 2020 target and the 

projected 2020 performance of Member States as indicated in the Early Warning 

Report, authored by Eunomia in 2018 (Eunomia, 2018a). This is a slight simplification 

of the actual situation which may arise in 2020, as Member States still have time to 

take additional actions to close the implementation gap. However, since the 2020 

target is now reasonably close, and a projected dataset is available for possible 

Member State performance at this date, then it is considered worthwhile to include 

this within the assessment for the ‘current’ (/imminent) implementation gap here, as 

shown in Table 5-9. It must however be acknowledged that further newly programmed 

actions taken in individual Member States up until the target data could have an effect 

to reduce these gaps to some degree from those projected by the 2018 study. The 

negative/grey values observed in the table represent where the target is expected to 

has be exceeded and there is no predicted implementation gap. 

Regarding the 2020 municipal recycling target, it should be noted that different 

methods are in principle not directly comparable due to the different elements 

included or excluded in the calculations. This also adds a layer of complexity to the 

implementation gap costing analysis.   
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Table 5-9  Implementation gap for recycling rates of Member States against 2020 MSW 
50% Target 

Member State 

2020 Target 

Chosen Calc. 
Method 

Calculation method covers Implementation 
gap (kt) 

Implementation 
gap % 

Belgium Method 3 n/a -339 -7.4% 

Bulgaria Method 4 Total MSW 271 9.0% 

Czech Republic Method 2 Pa+Pl+G+M -15 -1.0% 

Denmark Method 1 n/a -121 -2.7% 

Germany Method 4 Total MSW -7,969 -15.6% 

Estonia Method 2 Assumed Pa+Pl+G+M 45 11.0% 

Ireland Method 1 n/a -52 -2.0% 

Greece Method 2 Pa+Pl+G+M 349 15.0% 

Spain Method 4 Total MSW 2,751 13.0% 

France Method 2 n/a -3,239 -9.4% 

Croatia Method 2 Pa+Pl+G+M 148 17.0% 

Italy Method 2 n/a -2,137 -8.0% 

Cyprus Method 2 Pa+Pl+G+M 44 18.0% 

Latvia Method 4 Total MSW 124 16.0% 

Lithuania Method 2 Pa+Pl+G+M 0 0.0% 

Luxembourg Method 2 n/a -5 -1.5% 

Hungary Method 2 Pa+Pl+G+M 107 8.0% 

Malta Method 1 Pa+Pl+G+M 57 22.0% 

Netherlands Method 2 n/a -53 -0.6% 

Austria Method 2 n/a -1,726 -36.5% 

Poland Method 2 Pa+Pl+G+M 122 3.0% 

Portugal Method 2 Assumed Pa+Pl+G+M 620 13.0% 

Romania Method 4* Total MSW* 1,531 31.0% 

Slovenia Method 4 Total MSW 182 13.0% 

Slovakia Method 4 Total MSW 411 23.0% 

Finland Method 4 Total MSW 194 7.0% 

Sweden Method 2 n/a -499 -11.4% 

United Kingdom Method 3 Hhld waste 1,066 4.0% 

     

EU-27   6,956  

EU-28   8,022  

Source:  Eunomia (2018a) Study to Identify Member States at Risk of Non-Compliance 
with the 2020 Target of the Waste Framework Directive and to Follow-up Phase 
1 and 2 of the Compliance Promotion Exercise, Final report to DG Environment, 

European Commission 

*Note: Romania is considering changing to Method 2, but no data on its performance 
according to Method 2 is currently available. 

Key:  Hhld = Household, Mun = Municipal, Pa = Paper, Pl = Plastic, G = Glass, M = 
Metal 

 

In relation to the UN Sustainable Development Goal to halve per capita food waste at 

the retail and consumer levels by 2030, as reflected within the 2018 Waste Framework 

Directive, official data from individual Member States is not yet available. Member 
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States will be required to monitor food waste annually, starting in 2020, according to a 

harmonized methodology to be adopted in 2019. In the interim, data from the 2016 

EU-fusions report for the European Commission (FP7) and Coordination and Support 

Action (CSA) is shown in Table 5-10, which is proposed to be used as a loose estimate 

of the compliance gap to the 2030 target. The quantifications are based on data from 

certain countries only, and therefore it is not possible to give figures at the Member 

State level. 

 

Table 5-10 Data used for estimate of (future target) implementation gap for EU retail & 
consumer food waste reduction potential by 2030, measured here against 2012 data  

Sector EU food waste (million tonnes) 
with 95% confidence interval 

EU food waste (kg per person) 
with 95% confidence interval 

Primary production 9.1 ± 1.5 18 ± 3 

Processing 16.9± 12.7 33 ± 25 

Wholesale and retail 4.6 ± 1.2 9 ± 2 

Food service 10.5 ± 1.5 21 ± 3 

Households 46.5 ±4.4 92 ± 9 

Total food waste 87.6 ± 13.7 173 ± 27 

Total retail & consumer food 
waste in 2012 

61.6 ± 7.1 122.0 ± 14.0 

Estimate of compliance gap 
against 2030 target 

30.8 61.0 

Source:  IVL Swedish Environmental Research Institute (2016) EU-fusions: Estimates of 
European food waste levels, Report for the European Commission (FP7) and 
Coordination and Support Action (CSA), https://www.eu-
fusions.org/phocadownload/Publications/Estimates%20of%20European%20food
%20waste%20levels.pdf  

 

For the construction and demolition waste ‘material recovery’ target of 70% by 2020 

(which includes preparation for reuse, recycling and other material recovery including 

backfilling operations), the latest Eurostat data showed that all Member States other 

than Cyprus, Slovakia and Sweden were attaining the target. It has been reported that 

issues with the quality of reported data, and around interpretation of the definition of 

and monitoring of backfilling, is problematic for a true analysis of implementation 

under this target (Eunomia, 2014). These same data issues are the reason that the 

targets were not reviewed within the Circular Economy Package, with any updates to 

the targets instead deferred to the end of 2024 to allow time for more experience and 

better availability of reliable data on C&D waste (EC 2014d, SWD(2014)0207). Actions 

taken by the Commission in the interim include development of pre-demolition 

guidelines to boost high-value recycling in the sector, as well as the EU construction 

and demolition waste protocol with the aim of increasing confidence in the C&D waste 

management process and trust in the quality of C&D recycled materials (EC 2018d, EC 

2016e). The 2011 edition of this report found that the overall costs in terms of not 

realised environmental benefits for C&D waste are relatively small. The value as 

recycled material is relatively low and there is not a large GHS emission avoidance 

potential. Since 2011, according to the Eurostat data, ten additional countries have 

met their implementation gaps on this target - although Sweden was meeting the 

target rate in 2011 and has since slipped to 61%. This implies that the already 

relatively low impact of not attaining the construction and demolition recycling target 

has likely shrunk even further between 2011 and 2019. 

https://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
https://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
https://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
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Landfill Directive (EU) 2018/850 

The implementation gaps for the Landfill Directive quantitative targets are calculated 

as the difference in tonnage between the target performance and actual performance 

using 2015 Implementation Report data, which is the most up to date data provided 

by Member States themselves. The dataset from this source is incomplete, so for a 

number of countries, missing data was filled from latest available data from a range of 

sources including EEA reports and Member State factsheets.  

 

Table 5-11 Implementation gap for the reduction target of biodegradable municipal waste 
sent to landfill  

Member State 

Current implementation gap Future implementation gap 

Tonnes of biodegradable 
waste (kt) % 

Tonnes of biodegradable 
waste (kt) % 

Belgium -1,452 -35% -1,448 -35% 

Bulgaria* 494 22% 831 37% 

Czech Republic* 71 5% 301 20% 

Denmark -635 -35% -635 -35% 

Germany -9,944 -35% -9,944 -35% 

Estonia* -103 -32% -55 -17% 

Ireland 110 9% 110 9% 

Greece* 1,801 86% 2,116 101% 

Spain 1,424 12% 1,424 12% 

France -808 -4% -808 -4% 

Croatia* 492 65% 605 80% 

Italy -267 -2% -267 -2% 

Cyprus* 115 44% 154 59% 

Latvia* 86 19% 155 34% 

Lithuania* -155 -21% -46 -6% 

Luxembourg -31 -21% -31 -21% 

Hungary -425 -18% -425 -18% 

Malta* 49 34% 70 49% 

Netherlands -759 -32% -759 -32% 

Austria -936 -35% -936 -35% 

Poland* -796 -18% -139 -3% 

Portugal* -85 -4% 253 11% 

Romania* 868 18% 1,588 33% 

Slovenia* -144 -22% -47 -7% 

Slovakia* -1 0% 140 15% 

Finland -126 -6% -126 -6% 

Sweden -671 -26% -671 -26% 

United Kingdom* -10,145 -28% -4,792 -13% 

         

EU 27 5,510   7,748   

EU 28 5,510   7,748   

Main source:  Eunomia (2018b) Final Implementation Report for Directive 1999/31/EC on the 

Landfill of Waste, Report to the European Commission 

Note:   * denotes countries which have a time derogation for 2016 target 
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Current targets within the Landfill Directive are focussed on the amount of 

biodegradable municipal waste sent to landfill. Data within the Member State Landfill 

Directive implementation reports is limited as only 12 Member States have supplied 

data, so this has been supplemented from other national sources, evaluation studies, 

and factoring of historic data to provide a complete dataset [noting that this is not an 

official dataset endorsed by Member States, Eurostat, or the Commission]. The data 

summarised in Table 5-11 shows there is a current 5,510kt implementation gap across 

the EU-28 for meeting this target. Greece provides the highest contribution to the EU 

implementation gap and is also the furthest away from meeting their target, as they 

sent more waste to landfill in the current performance year (2015) than the baseline 

year for the target (1995).    

Table 5-12 Implementation gap for target limiting overall municipal waste sent to landfill 

Member State 

Implementation gap against current 
target 

Implementation gap against future (2035) 
target 

Tonnes of total MSW (kt) % Tonnes of total MSW (kt) % 

Belgium  

No such target in force 

-438 -9% 

Bulgaria 1,563 54% 

Czech Republic 1,431 40% 

Denmark -400 -9% 

Germany -4,400 -9% 

Estonia 2 0% 

Ireland 275 11% 

Greece 3,879 72% 

Spain 9,622 47% 

France 4,247 12% 

Croatia 1,120 67% 

Italy 4,420 15% 

Cyprus 356 65% 

Latvia 436 54% 

Lithuania 252 20% 

Luxembourg 25 7% 

Hungary 1,516 41% 

Malta 207 73% 

Netherlands -758 -9% 

Austria -361 -7% 

Poland 4,166 36% 

Portugal* 1,695 35% 

Romania 3,054 59% 

Slovenia -18 -2% 

Slovakia 1,047 55% 

Finland -187 -7% 

Sweden -411 -9% 

United Kingdom 2,995 9% 

   

EU 27 41,186  

EU 28 42,306  

Source:  Eurostat database (env_wasnun), accessed October 2018.  
Note:   * denotes use of data from 2015 
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The long-term future target within the latest Landfill Directive includes a limit on total 

MSW sent to landfill, which will come into force from 2035. Table 5-12 shows a 

42,306kt implementation gap across the EU-28 when considering current performance 

against this future target.  

In addition to the performance targets, all landfilling within the EU must be within 

compliant facilities. Failure to implement this aspect of the legislation can have 

significant impact. Although cases of illegal landfill are expected to have reduced in 

many areas of the EU, it is clear that violations still exist. For instance, Spain was 

issued with an ultimatum by the European Commission to take action against the 

presence of over 1,500 illegal dumps on the 12th November 2018.25  

Packaging Directive  

To calculate the implementation gap for the recycling rate of packaging by weight, the 

% difference between the target rate and the actual rate was calculated. Following 

this, the difference between the tonnage necessary to be recycled in each Member 

State to meet the target and actual tonnage recycled was also calculated. Data is 

available for 2016 from Eurostat. Again, the negative/grey values observed in the 

table represent where there is no implementation gap and the target has been 

exceeded. Implementation gaps for the overall packaging recycling targets are shown 

in Table 5-13 for each country. For the material by material implementation gaps, the 

data is summarised at the EU-28 and EU-27 (excluding UK) level in Table 5-14. 

                                           
25 https://www.euroweeklynews.com/2018/11/12/spain-could-face-court-of-justice-action-for-

illegal-landfills/#.W-sJtTGYRhE  

https://www.euroweeklynews.com/2018/11/12/spain-could-face-court-of-justice-action-for-illegal-landfills/#.W-sJtTGYRhE
https://www.euroweeklynews.com/2018/11/12/spain-could-face-court-of-justice-action-for-illegal-landfills/#.W-sJtTGYRhE


 
 
DG Environment 
Final Report  
 

March 2019  90 

Table 5-13 Implementation gap for recycling overall packaging waste by weight  

Member State 

Implementation gap against current 
overall recycling target for packaging 

Implementation gap against future (2030) 
overall recycling target for packaging  

Tonnes of  waste (t) % Tonnes of waste (t) % 

Belgium -300,943 -16.9% -211,907 -11.9% 

Bulgaria 5,054 1.2% 26,114 6.2% 

Czech Republic -118,459 -10.3% -60,954 -5.3% 

Denmark -130,962 -14.0% -84,190 -9.0% 

Germany -1,034,810 -5.7% -127,082 -0.7% 

Estonia 20,061 9.0% 31,206 14.0% 

Ireland -19,815 -2.0% 29,722 3.0% 

Greece* 34,075 4.6% 71,113 9.6% 

Spain -383,427 -5.3% -21,703 -0.3% 

France -126,914 -1.0% 507,656 4.0% 

Croatia 23,649 10.3% 35,130 15.3% 

Italy -241,436 -1.9% 393,922 3.1% 

Cyprus* 4,676 6.3% 8,388 11.3% 

Latvia 16,895 7.3% 28,466 12.3% 

Lithuania -16,438 -4.5% 1,826 0.5% 

Luxembourg 4,467 3.5% 10,849 8.5% 

Hungary 182,979 15.3% 242,776 20.3% 

Malta* 13,518 23.9% 16,346 28.9% 

Netherlands -238,782 -7.6% -81,689 -2.6% 

Austria -24,149 -1.8% 42,932 3.2% 

Poland 394,626 7.0% 676,502 12.0% 

Portugal 67,854 4.1% 150,602 9.1% 

Romania* 127,103 9.1% 196,940 14.1% 

Slovenia* -4,624 -2.0% 6,935 3.0% 

Slovakia -4,145 -0.8% 21,763 4.2% 

Finland 2,129 0.3% 37,608 5.3% 

Sweden -42,053 -3.2% 23,655 1.8% 

United Kingdom 34,426 0.3% 608,200 5.3% 

         

EU 27 897,086   2,560,451   

EU 28 931,513   3,168,651   

Source:  Eurostat data 
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Table 5-14 Implementation gaps for recycling packaging waste by weight 

Packaging 
Material 

Member 
States 
Combined 

Implementation gap against 
current material specific recycling 
targets for packaging (t) 

Implementation gap against future 
(2030) material specific recycling 
targets for packaging (t) 

Plastic 
EU-27 1,091,448 1,733,544 

EU-28 1,206,763 1,961,913 

Wood 
EU-27 45,602 220,062 

EU-28 45,602 220,062 

Ferrous 
metal 

EU-27 246,669 556,470 

EU-28 357,396 740,819 

Aluminium 
EU-27 1,234,462 1,599,577 

EU-28 1,501,414 1,940,151 

Glass 
EU-27 230,830 484,837 

EU-28 305,248 679,284 

Paper & card 
EU-27 63,762 881,895 

EU-28 63,762 1,024,291 

Source:  Eurostat data 

 

WEEE Directive 

The implementation gaps under the WEEE Directive were calculated as the % 

difference between the target and actual performance, and the difference between the 

tonnage necessary to be collected or recycled to meet the target and actual tonnage 

reported. Eurostat data from 2016 was used for these calculations. The negative 

values show Member States which do not have an implementation gap. Dashes are 

used where data is not available. 

Table 5-15 shows that most Member States, for whom the data is available, have 

exceeded the collection rate target for WEEE. However, as of January 2019, new and 

much more ambitious collection targets take effect and only 4 Member States are 

currently exceeding this target. 
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Table 5-15 Implementation gaps for collection rate of WEEE  

Member State 

Implementation gap against current 
overall collection rate target for WEEE 
(2016-2018) 

Implementation gap against future overall 
collection rate target for WEEE (2019+) 

Tonnes % Tonnes % 

Belgium 7,193 2.4% 67,259 22.4% 

Bulgaria -32,959 -52.0% -20,262 -32.0% 

Czech Republic -9,967 -5.5% 26,189 14.5% 

Denmark -4,311 -2.9% 25,346 17.1% 

Germany 1,742 0.1% 348,919 20.1% 

Estonia -6,246 -42.1% -3,275 -22.1% 

Ireland -11,636 -13.2% 6,040 6.8% 

Greece 4,671 3.6% 30,632 23.6% 

Spain 5,102 0.9% 118,255 20.9% 

France -4,781 -0.3% 314,892 19.7% 

Croatia -20,253 -49.1% -11,998 -29.1% 

Italy - - - - 

Cyprus - - - - 

Latvia 3,443 18.7% 7,147 38.7% 

Lithuania 480 1.6% 6,501 21.6% 

Luxembourg -854 -7.2% 1,525 12.8% 

Hungary -17,077 -18.5% 1,406 1.5% 

Malta - - - - 

Netherlands -9,364 -2.9% 55,107 17.1% 

Austria -8,630 -5.1% 25,252 14.9% 

Poland -3,061 -0.6% 99,272 19.4% 

Portugal -13,482 -10.8% 11,442 9.2% 

Romania - - - - 

Slovenia - - - - 

Slovakia -5,427 -10.7% 4,701 9.3% 

Finland -2,928 -2.3% 22,503 17.7% 

Sweden -52,610 -21.4% -3,449 -1.4% 

United Kingdom -239,169 -14.7% 86,766 5.3% 

     

EU 27 22,631  1,172,388  

EU 28 22,631  1,259,154  

Source:  Eurostat  

 

In relation to the recycling and recovery targets, most Member States report that they 

are in compliance with their targets, and the data indicates only small implementation 

gaps. The data is summarised for the whole EU-27 or EU-28 [the data is the same 

since the UK is in compliance] in Table 5-18.  
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Table 5-16 Implementation gaps for recycling and recovery rates for WEEE  

WEEE Material 
Member States 
Combined 

Implementation gap against 
material specific recycling 
targets for WEEE (tonnes) 

Implementation gap against 
material specific recovery 
targets for WEEE(tonnes) 

1: Large household 
appliances 

EU-27 / EU-28 1,848 2,272 

2: Small household 
appliances 

EU-27 / EU-28 0 317 

3: IT and 
telecommunications 
equipment 

EU-27 / EU-28 4,004 7,251 

4: Consumer equipment 
and photovoltaic panels 

EU-27 / EU-28 0 1,708 

5: Lighting equipment EU-27 / EU-28 5 22 

5a: Gas discharge lamps EU-27 / EU-28 257 0 

6: Electrical and 
electronic tools 

EU-27 / EU-28 0 386 

7: Toys, leisure and 
sports equipment 

EU-27 / EU-28 0 3 

8: Medical devices EU-27 / EU-28 15 61 

9: Monitoring and control 
instruments 

EU-27 / EU-28 0 13 

10: Automatic dispensers EU-27 / EU-28 175 322 

Batteries Directive 

To calculate the implementation gap for the targets stipulated in the Batteries 

Directive, the % difference between the target and actual performance was calculated, 

followed by the difference between the tonnage necessary to be collected or recycled 

in each Member State to meet the target and the actual tonnage reported. These 

calculations are based on the most up-to-date data on the Eurostat batteries 

database. This means that for the collection rate target, data from 2016 is used 

(unless otherwise stated), and for the battery recycling targets, 2015 data is used. 

The negative values show countries which do not have an implementation gap. Dashes 

are used in the table where data is not available. No further future targets apply in the 

case of batteries, so the current implementation gap also remains relevant for the 

future implementation gap assessment.  
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Table 5-17 Implementation gap for collection rate of batteries and recycling efficiency of 
battery types (Target 2) 

Member State Implementation 
gap against 45% 
collection rate 
target  

Implementation gap against recycling efficiency targets (lead-acid 
target 65% by average weight; nickel-cadmium target 75% by 
average weight; other batteries and accumulators target 50% by 
average weight) 

Number 
(t) 

% Lead acid 
(t) 

% Nickel 
Cadmium  

% Other (t) % 

Belgium -1,146 -25.7 - -15.9 - -6.6 - -13.4 

Bulgaria -26 -3.5 - -32.8 - - - -18.9 

Czech 
Republic 

-280 -7.0 - -8.5 - -19.6 - -10.4 

Denmark 15 0.4 - -15.0 - -3.9 - -9.3 

Germany -533 -1.2 - -20.1 - -3.5 - -26.3 

Estonia 59 14.4 - -14.2 - - - -4.3 

Ireland -71 -3.0 - -25.0 - -3.5 - -33.4 

Greece - - - - - - - - 

Spain 803 6.8 - -16.5 - -3.6 - -30.4 

France 154 0.5 - -16.8 - -5.9 - -14.1 

Croatia -186 -55.2 - -11.6 - 0.4 - -16.6 

Italy 2,609 9.7 - -26.4 - -3.3 - -10.0 

Cyprus 35 17.0 - -5.4 - -0.6 - -12.5 

Latvia 85 15.0 - -5.0 - -1.0 - -2.0 

Lithuania -55 -7.7 - 47.2 - - - - 

Luxembourg -33 -18.4 - -25.0 - -5.6 - -8.9 

Hungary -141 -8.1 - -26.2 - - - -10.2 

Malta 15 17.8 - -13.9 - - - - 

Netherlands -322 -4.0 - -13.0 - -4.0 - -6.0 

Austria -187 -4.2 - -19.5 - -6.6 - -32.2 

Poland 732 6.0 - -11.5 - -24.5 - -17.4 

Portugal 58 3.4 - -5.5 - -19.2 - -31.4 

Romania - - - -16.7 - -10.3 - - 

Slovenia 67 9.0 - -12.3 - -3.4 - - 

Slovakia -26 -2.6 - -27.3 - -5.2 - -11.1 

Finland -28 -1.0 - -17.9 - -4.7 - -46.0 

Sweden -6 -0.1 - -9.2 - -1.5 - -17.4 

United 
Kingdom 

0 0.0 - -23.1 - - - -49.5 

         

EU-27 4,631        

EU-28 4,631        

Source:  Eurostat database  

 

For the collection rate target, Table 5-17 shows the total implementation gap across 

all Member States of 4,631t. Negative values are also included, which shows by how 

many tonnes Member States have exceeded the target. Italy has the largest 

implementation gap, followed by Spain.  



 
 
DG Environment 
Final Report  
 

March 2019  95 

For the recycling efficiency targets, data is only available for the recycling efficiency as 

a percentage rate and not for the equivalent tonnage. As a result, the total 

implementation gap across the EU cannot be measured. However, the % difference 

between the target and actual rate reported still allows us to compare individual 

Member State performance against targets. Table 5-17 shows (where there is data 

available) only two instances of an implementation gap, according to the reported 

Eurostat data.  

ELV Directive 

The implementation gaps for the targets set under the ELV Directive have been 

calculated as the percentage difference between the target rate and actual rate 

reported, and the difference between the tonnage necessary to meet the targets and 

the actual tonnage reported within the Eurostat data. The most up-to-date data from 

Eurostat is used, which is from 2016 unless otherwise stated. The negative values 

show countries which do not have an implementation gap and have instead exceeded 

the set target. 
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Table 5-18 Implementation Gap for recovery and reuse (Target 1) and recycling and reuse 
(Target 2) of ELVs in Member States 

Member State Implementation gap against recovery 
and reuse target  

Implementation gap against recycling and 
reuse target 

Number (t) % Number (t) % 

Belgium -1,668 -1.4% -8,458 -7.1% 

Bulgaria -552 -0.6% -8,839 -9.6% 

Czech Republic -560 -0.4% -7,416 -5.3% 

Denmark -2,121 -2.1% -3,835 -3.8% 

Germany -12,604 -3.0% -18,068 -4.3% 

Estonia 734 5.2% -113 -0.8% 

Ireland 2,290 2.2% -1,041 -1.0% 

Greece -5,922 -13.0% -6,898 -15.0% 

Spain 10,285 1.6% -2,571 -0.4% 

France 2,207 0.2% -20,976 -1.9% 

Croatia -851 -4.5% -1,683 -8.9% 

Italy 134,676 12.4% 27,154 2.5% 

Cyprus 92 1.8% -270 -5.3% 

Latvia 41 0.5% -767 -9.3% 

Lithuania -111 -0.4% -2,747 -9.9% 

Luxembourg -21 -1.0% -21 -1.0% 

Hungary -100 -0.8% -1,303 -10.4% 

Malta** 1,417 50.0% 1,133 40.0% 

Netherlands** -1,961 -1.0% -2,158 -1.1% 

Austria -862 -1.9% -997 -2.2% 

Poland* -9,868 -2.0% -47,887 -9.7% 

Portugal 2,448 2.9% 1,266 1.5% 

Romania* 1,631 4.2% -39 -0.1% 

Slovenia** 233 3.7% -57 -0.9% 

Slovakia -836 -2.4% -3,867 -11.1% 

Finland -2,835 -2.3% 2,712 2.2% 

Sweden 963 0.4% -4,094 -1.7% 

United Kingdom 34,897 2.8% -17,449 -1.4% 

          

EU-27 157,018   32,266   

EU-28 191,915   32,266   

Source:  Eurostat 

Note:  * denotes 2015 data, ** denotes 2014 data 

 

For recovery of ELVs, Table 5-18 shows that there is an implementation gap of 

191,915t. Yet, just over half of Member States have exceeded this target. Italy 

represent the largest contribution to this gap, followed by the United Kingdom. 

However, in percentage terms, the Member State furthest away from meeting the 

target is Malta. For recycling of ELVs there is an implementation gap of 32,266t. This 

target has been met and exceeded by most Member States, however Italy are the 

greatest contributor to this implementation gap and Malta are furthest away from 

reaching the % rate target. Overall, this data indicates there is a larger 
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implementation gap across Member States for ‘recovery and reuse’ of ELVs than for 

‘recycling and reuse’.  

As was also the case under the Batteries Directive, no further future targets apply in 

the case of ELVs, so the current implementation gap also remains relevant for the 

future implementation gap assessment.  

Waste Shipment Regulation 

There is reported data on the prevalence of illegal shipments, but clearly it is difficult 

to ascertain the precise level of illegal shipments of waste. This is highlighted by the 

fact that some Member States reported no illegal shipments of waste, which seems 

highly unlikely, and instead implies gaps within waste shipment inspections.  

IMPEL has undertaken projects to attempt to determine the true level of illegal 

shipments of waste; the 2011 edition of this report noted that some 19% of total 

trans-frontier shipments of waste were found to be illegal between 2008 and 2009.   

There are reasons to believe that the level of illegal waste shipments may have 

changed since 2011. Previous data indicated 37% of illegal shipments involved WEEE 

and ELVs sent to Africa or poorly sorted dry recyclables sent to Asia (Bipro, 2009). The 

illegal trade in WEEE has been a focus for both the EU and Interpol since 2011 with 

the Countering WEEE Illegal Trade (CWIT) project, whilst the Chinese government’s 

Operational National Sword has added stringency to end destination checks on mixed 

dry recycling. These issues may be elaborated within the forthcoming report on the 

evaluation of the Waste Shipments Regulation26, and any quantitative findings ought 

to be considered to supplement the results presented below. 

5.4 Implementation gap cost 

Implementation gap impacts 

Summary of implementation gap impacts  

There are a number of quantifiable impacts associated with waste management, 

ranging from lost value of potentially recyclable material through to health impacts 

from emissions. The discussions and tables below summarise the quantifiable impacts, 

but there are many other potential advantages associated with attaining the future 

waste management targets which have not been possible to quantify, notably: 

 Health and environment benefits due to illegal activity (illegal landfill, illegal 

exports): 

o Illegal landfilling of waste or sub-standard management practices 

causing unknown damage to the environment, due to mismanagement 

of emissions to land, water and air. 

 Not realised market benefits:  

o Circular Economy benefits (growth in repair industries, development of 

secondary materials markets, business opportunities from additional 

materials recycling and circular business models, growth in 

competitiveness etc.) beyond the environmental and health costs above 

which are more linked to recycling targets.  

o Reduced costs of extraction of raw materials.  

                                           
26 http://ec.europa.eu/environment/waste/shipments/evaluation_of_the_wsr.htm  

http://ec.europa.eu/environment/waste/shipments/evaluation_of_the_wsr.htm
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 Spillover effects: 

o Potentially increased use of more polluting power sources where non-

recycled waste is landfilled rather than undergoing energy recovery.  

 Uncertainty and market distortions: 

o Uneven implementation can lead to different regulatory costs for 

companies across the EU and affects fair competition. 

 Litigation costs for Member States: 

o For instance European Court of Justice and Member State legal costs, 

plus fines payable by Member States, relating to illegal landfill etc.  

 Administrative costs for industry: 

o The intention of this from the 2011 report was that different 

implementation leads to different administrative requirements for 

companies operating across the EU (though it was stated that there is 

no hard evidence for this).  

Material Lost to the Economy 

A primary direct impact of not meeting the various waste targets set out in EU 

legislation is the loss of millions of tonnes of material that would otherwise be 

recycled, representing a significant loss in material value which we are able to place 

an approximate value on. In addition, this also leads to increased greenhouse gas and 

air quality emissions from additional landfill or incineration facilities.  

Non-implementation of the 2020 Waste Framework, Packaging and Landfill Directive 

targets is expected to result in some 8 million tonnes of material not recycled, with 

some 5 million tonnes of this being biodegradable waste sent to landfill. For the 2035 

targets, this rises to 20 million tonnes of waste not recycled, and 42 million tonnes of 

extra landfill.  

The food waste reduction targets set out in the Waste Framework Directive currently 

have an implementation gap of some 30.8m tonnes (as indicated within Table 5-10 

above). This has a significant impact in terms of lost value of the food. 

Environmental and Human Health Impacts 

Treatment of this waste has various associated impacts beyond the simple loss of 

material value. For example, disposal and energy recovery of waste have far higher 

levels of greenhouse gas emission compared to recycling or reuse. Table 5-19 

summarises the additional GHG emissions associated with not implementing future 

waste targets, taken from Eunomia modelling which compares a baseline scenario of 

no change from 2019 to a scenario in which all major waste targets are met by all 

Member States in 2035. It is not possible to apportion these targets to the individual 

directive targets. 
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Table 5-19  Additional GHG Emissions, Baseline Scenario vs Full Implementation 

Member State Additional GHG Emissions (kt CO2e) 

Austria -239 

Belgium -183 

Bulgaria -275 

Croatia -309 

Cyprus -186 

Czech Republic -1,611 

Denmark -243 

Estonia -32 

Finland 5 

France -2,096 

Germany -296 

Greece -1,130 

Hungary -204 

Ireland -619 

Italy -2,026 

Latvia -69 

Lithuania -91 

Luxembourg -31 

Malta -100 

Netherlands -438 

Poland -701 

Portugal -579 

Romania -1,405 

Slovakia -460 

Slovenia -12 

Spain -2,331 

Sweden -1,004 

United Kingdom -3,982 

EU-27 -16,662 

EU-28 -20,644 

 

In addition to this, the calculated impact of the compliance gap for the future (UN SDG 

related) food waste reduction targets at an EU level is around 77m tonnes of 

greenhouse gasses. 

However, greenhouse gas emissions are not the only potential negative impact of poor 

waste management. A key principle of EU waste legislation is protecting human health 

and the environment from the various risks associated treating and disposing of 

waste. This is an issue for non-compliant landfilling of waste, where risks include not 

just methane and other GHG emissions, but also the potential for leachate from waste 

into the environment, as well as public health problems. These issues are controlled in 

compliant landfills, but there are no such guarantees for illegal landfills. Furthermore, 

even minor waste streams can pose risks; for example batteries, which contain 

various hazardous substances such as nickel, lead or cadmium. 
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Compliance Gap Impacts under the WEEE, ELVs and Batteries Directives 

Whilst the most substantial tonnages of material are associated with the Waste 

Framework Directive, Packaging Directive and Landfill Directive targets, the minor 

waste streams covered by other directives can also represent a significant loss of 

value if targets are not met. For WEEE in particular precious metals and other rare 

materials used in manufacture are lost if the product is disposed of, whilst potential 

reuse of components from ELVs represents a significant foregone benefit where an 

implementation gap exists. 

Implementation gap costs 

Summary of implementation gap costs  

Table 5-20 presents the key findings from the assessment of waste implementation 

gap costs. Further detail on the various aspects are provided in the subsections that 

follow.  

 

Table 5-20  Implementation Gap Cost Summary (summarised from discussions below), 
EUR/annum 

Environmental 
Sector 

Indicator Implementation 
Gap Costs 
Against Current 

Targets 

Implementation Gap Costs 
Against Future Targets 

Comments 

Waste Targets as 
contained in the 
revised directives on 
waste (the CEP) 

EUR 1.7 bn EUR 12 bn Largely 
foregone 
material value, 
some GHG and 
other AQ 
impacts 

Food waste 
prevention 
Sustainable 
Development Goal 

n/a EUR 92 bn Largely wasted 
material value 
and GHG 
impacts 

Landfill compliance 
(illegal landfill) 

EUR 3m to EUR 
1.3 bn 

Future target same as current The large 
range is based 
on the wide 
range of 
estimates as to 
number of 
illegal landfills 
(0.4% to 15%) 

ELV Directive EUR 0.15 bn Future target same as current Lost material 
value and 
potential reuse 
of parts value 

WEEE Directive EUR 1.4 bn Future target same as current Lost material 
value 
(including 
precious 
metals) and 
potential reuse 
value  

Batteries Directive Unknown Future target same as current - 

TOTAL Circa EUR 4 
bn 

Circa EUR 107 bn  
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There is only a relatively small difference between the calculated implementation gap 

for the 2011 report (around EUR 90 bn) and the current report. However, the EUR 107 

bn figure given above accounts for EUR 92 bn cost of not implementing the Food 

Waste Sustainable Development Goal which was not incorporated into legislation in 

2011, and thus not considered for that report. This indicates a very large difference 

between the results of the 2011 report and the current report relating to the Waste 

Framework, Packaging, Landfill, WEEE, Batteries and ELV Directives. This is largely 

due to two factors; the benefits of waste prevention and the cost of not-realised 

benefits from recycling.  

Since 2011, there is evidence that decoupling of waste generation from GDP has taken 

place, and therefore it may be taken that compliance with the general objective for 

waste prevention has been achieved. This accounts for some EUR 15 bn of the 2011 

figure.  

The 2011 report also contained some EUR 45 bn of lost material value due to not 

achieving recycling targets. Calculations using the difference in recycling tonnages 

between 2019 and 2035 and typical current market prices have instead arrived at a 

figure of EUR 8 bn. There is not enough information on the calculations used in the 

2011 work to determine why a much higher figure was previously derived. For this 

current report, the lost material value was calculated from the material specific 

modelling of Member State municipal and packaging waste management within the 

‘European Reference Model on Waste Generation and Management’, set against 

current market prices. 

Implementation gap cost evaluations against existing targets  

Major Waste Directives 

Much of the benefit of the existing targets has already been realised; this is due to the 

relative levels of performance and the imminent deadline for those targets. However, 

there remains a potential implementation gap of some EUR 1.7 bn from not-

attainment of the existing Waste Framework Directive, Packaging Directive and 

Landfill Directive targets, as shown below. Table 5-21 demonstrates the potential 

value of material lost to the economy from non-implementation of the 2020 MSW 

recycling targets, based on performance modelling conducted by Eunomia and 

material values sourced from WRAP. 
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Table 5-21  Material Value associated with 2020 WFD Implementation Gap  

Member states Implementation Gap Cost (EUR million) 

Austria 0 

Belgium 0 

Bulgaria 53 

Croatia 35 

Cyprus 11 

Czech Republic 0 

Denmark 0 

Estonia 9 

Finland 37 

France 0 

Germany 0 

Greece 82 

Hungary 24 

Ireland 0 

Italy 0 

Latvia 19 

Lithuania 0 

Luxembourg 0 

Malta 13 

Netherlands 0 

Poland 24 

Portugal 127 

Romania 445 

Slovakia 83 

Slovenia 22 

Spain 553 

Sweden 0 

United Kingdom 177 

EU-27 1,538 

EU-28 1,715 

 

In addition to the quantitative targets, the Landfill Directive contains a stipulation on 

how to manage waste sent to landfill, but some waste is landfilled illegally in sites that 

do not conform to these standards. By definition, it is difficult to monitor the amount 

of waste placed in illegal landfills, or the amount to which this may have changed 

since the 2011 edition of this report. However, assuming the same unit cost figures for 

environmental damage and containment and clean-up of illegal landfills, it is possible 

to determine how the reduction in overall landfill rates may have impacted the costs of 

illegal landfilling. The 2011 report estimated a total cost of around EUR 4.5-5.5 bn; 

assuming illegal landfilling has reduced at the same rate as legal landfilling, this 

amount could now be around EUR 4-4.5 bn. In reality, specific actions taken to close 

down illegal landfills, and infraction proceedings undertaken by the Commission, may 

have reduced illegal landfilling at a faster rate. Because of this, the figure of EUR 4-4.5 

bn is likely an upper limit to the potential cost of non-implementation of these 

elements of the Landfill Directive.   
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WEEE Directive 

For the WEEE Directive, there is a potential maximum EUR 0.5 bn cost to not meeting 

the 2019 WEEE collection target in foregone reuse benefits alone. This is in addition to 

a potential EUR 0.5 bn value from recycling and recovery of glass, plastics and metals 

from WEEE not suited to reuse. In addition to this, the Waste and Resources Action 

Programme estimates that there are 30 grams of precious metals disposed per tonne 

of WEEE (WRAP 2012), leading to a potential loss of around 35 tonnes of these 

materials each year due to non-implementation of the WEEE targets, constituting 

25.1t of silver, 7.6t of gold, and 2.5t of platinum group metals. At current market 

prices, these lost materials are worth some EUR 0.3 bn.  

  

ELV Directive 

The potential cost of non-implementation of the ELV Directive targets is much lower 

than the major waste directives and the WEEE Directive, due to most Member States 

performing close to or above target levels. The remaining implementation gap 

represents a potential cost of some EUR 146m, comprising EUR 118m in the financial 

value of potential reuse of parts (particularly from ‘premature’ ELVs written off before 

the end of their natural lives), and EUR 28m in lost material value (based on the 

typical composition of ELVs (BioIS 2006) and current WRAP material prices).  

 

Batteries Directive 

Very little information is available on the potential costs of non-implementation of the 

Batteries Directive. There are valuable metals that can be recovered and so a 

potentially high value of material lost through non-implementation of the targets. The 

environmental costs include the saved energy and GHS from use of virgin raw 

materials instead of recycled material. Furthermore, the risk of hazardous substances 

entering the environmental means high costs if the collection rate is low. However, the 

implementation gap for this waste stream is small – just 4,631 tonnes overall – and as 

such impacts and costs are likely to be correspondingly minor. 

 

Waste Shipment Regulation 

There are potentially significant environmental and human health costs associated 

with illegal transport of waste to end destinations with inadequate treatment facilities, 

particularly for hazardous waste such as WEEE. These costs are in addition to 

economic losses for EU treatment facilities and legitimate waste shipment companies, 

which are undercut by illegal shipments to unlicensed, inadequate and dangerous 

treatment facilities in third countries.  

Implementation gap cost evaluations against future targets  

Analysis undertaken in support of the impact assessment on the review of EU waste 

management targets within the Commission’s Circular Economy Package is of interest 

to consider here (EC 2015c). Taken directly from this source, Figure 5-1 summarises 

the net social costs (comprised of both financial and environmental costs) of two 

options compared to a modelled ‘business as usual’ baseline. These two options (3.8 

and 3.9) both centred around 65% MSW recycling targets and associated landfill 

reduction and packaging recycling targets. The closest option in the Impact 

Assessment to the adopted package is Option 3.9(c), which measures the impact of a 

65% MSW recycling target combined with a 10% landfill reduction target as eventually 

adopted. However, the Impact Assessment examines these combined with a 
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packaging recycling target of 75% (with 70% being adopted) and a deadline of 2030 

(with 2035 being adopted) and, as such, the costs presented in the Impact 

Assessment are not directly analogous to the adopted package of targets. The Impact 

Assessment also includes costs which are not in scope of this work, and as such is not 

directly comparable to the figures provided above. However, it serves to demonstrate 

the potential difference caused by relatively small policy variations; the difference 

between the lowest and highest cost scenarios shown is just 5% in the MSW recycling 

target, but this equates to EUR 1.5 bn difference per annum by 2035.  One important 

note about the impacts of waste legislation is that it is difficult to measure each piece 

of legislation in a vacuum. For example, a landfill ban alone may simply push waste 

into energy recovery, with different impacts compared to a scenario where material is 

instead sent to recycling or prevented entirely. For this reason, the Commission’s 

impact assessment considers the entire package of potential waste legislation 

together. These interconnections also have an impact when considering the net cost of 

any of the specific targets; for example, meeting the MSW recycling targets in the 

Waste Framework Directive may imply progress towards or attainment of targets in 

the Packaging, Landfill, WEEE or Batteries Directives etc. Nevertheless, since it is 

arguably possible to meet the individual policy objectives for each waste stream 

individually (i.e. it is possible for Member States to meet municipal waste targets 

without any additional WEEE recycling etc.) then we consider the legislations 

separately and the implementation gap costs as additive. 

 

Figure 5-1  Net Social Costs and Benefits of Waste Legislation (from CEP Impact 
Assessment Supplement) 

 

Source: European Commission (2015c) Additional analysis to complement the impact 
assessment SWD (2014) 208 supporting the review of EU waste management 
targets https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52015SC0259&from=EN  

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52015SC0259&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52015SC0259&from=EN
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Figure 5-1 indicates that the overall benefit of applying EU legislation – both financial 

and social – is roughly EUR 5 bn per annum for the chosen option (Option 3.8(c)). 

However, this Impact Assessment includes some costs out of scope for this report and 

does not allow us to isolate the benefits of interest (i.e. the value of materials 

associated with forgone recycling). Nevertheless, this source does provide an 

estimated cost of externalities at roughly EUR 4 bn/annum (current performance 

compared to the long-term targets). Included in these benefits are GHG and air 

quality benefits. Table 5-22 shows the monetised impacts of additional GHG emissions 

associated with not implementing the targets - calculated from recently updated 

scenarios within the European Reference Model on Waste Generation and Management 

(which itself was used within the impact assessment) - assuming a CO2e price of EUR 

169/t (this being the social cost of carbon, average value at 1% pure rate of time 

preference, from the IPCC summary of literature - data converted and updated to 

2019 prices, source: (IPPC, 2014)). 

Table 5-22  Monetised GHG impacts associated with not implementing future CEP targets  

Member State Forgone GHG Benefits (EUR  million) 

Austria 40 

Belgium 31 

Bulgaria 47 

Croatia 52 

Cyprus 31 

Czech Republic 272 

Denmark 41 

Estonia 5 

Finland 0 

France 354 

Germany 50 

Greece 191 

Hungary 35 

Ireland 105 

Italy 342 

Latvia 12 

Lithuania 15 

Luxembourg 5 

Malta 17 

Netherlands 74 

Poland 118 

Portugal 98 

Romania 237 

Slovakia 78 

Slovenia 2 

Spain 394 

Sweden 170 

United Kingdom 673 

EU-27 2,816 

EU-28 3,489 
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Air quality benefits in the range of EUR 0.4 bn are also expected to be achieved with 

full implementation of the targets, bringing the total monetised benefits of meeting 

the targets in GHG and AQ terms to EUR 3.9 bn. 

Other social and economic benefits associated with meeting the targets include 

increased employment as waste is diverted to more intensive treatments than 

incineration or landfill, increased public health and safety, and reductions in marine 

litter. These additional costs are not monetised in the Commission’s Impact 

Assessment, nor is information available on the precise degree to which meeting the 

various targets would improve performance in these metrics. 

In addition to these forgone benefits, there is value in the material disposed which 

would otherwise be recycled into the economy. For dry materials alone, these costs 

equate to some EUR 8.2 bn across the EU-28, as shown in Table 5-23. 

Table 5-23  Evaluation of foregone material value against future waste targets  

Member State Foregone Material Value (EUR  million) 

Austria 186 

Belgium 135 

Bulgaria 63 

Croatia 109 

Cyprus 38 

Czech Republic 149 

Denmark 116 

Estonia 37 

Finland 34 

France 1,151 

Germany 842 

Greece 191 

Hungary 161 

Ireland 222 

Italy 1,161 

Latvia 43 

Lithuania 9 

Luxembourg 13 

Malta 19 

Netherlands 158 

Poland 631 

Portugal 228 

Romania 178 

Slovakia 87 

Slovenia 4 

Spain 860 

Sweden 201 

United Kingdom 1,181 

EU-27 7,026 

EU-28 8,207 
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The combination of these material losses and the potential externalities equate to an 

overall cost for non-implementation of the CEP of EUR 12.2 bn per annum. In addition 

to this are the costs from the implementation gaps in the material-specific waste 

directives discussed above, which together are potentially in excess of EUR 1.5 bn. 

The final element of cost is associated with the Waste Framework Directive goal to 

halve ‘per-capita food waste’ at the retail and consumer levels by 2030. This was 

quantified above to reflect an implementation gap of 30.8m tonnes per year across 

the EU. The value of a tonne of post-farm-gate food waste has been estimated at 

around EUR 2,280 per tonne (WRAP, 2018). In addition, each tonne of food waste is 

associated with up to 4.2 tonnes of greenhouse gas emissions (source: Defra, 2011), 

evaluated against the social cost of carbon taken at EUR 169/t (as above). This 

equates to a total annual cost for the current implementation gap of some EUR 92 bn 

in lost value and monetised GHG emissions. 

5.5 Lessons learnt and recommendations 

Of the investigations presented above for waste, where specific quantitative targets 

are in place within the various pieces of EU legislation, appropriate data is commonly 

also compiled by Member States, and reviewed and published by Eurostat. This allows 

for a direct evaluation of implementation gaps. In a number of cases, it has been 

possible to calculate costs on the basis of data produced as part of Impact 

Assessments on the directives themselves. One challenge has been however that often 

the calculated and published data presents costs and benefits together only, thus not 

allowing for the relevant cost data to be isolated (i.e. the foregone benefits). Fresh 

evaluations have been conducted as part of this current review to mitigate this, and 

we have been aided by having access to the European Reference Model on Waste 

Generation and Management used for the Impact Assessment behind the 2018 revised 

directives on waste.  

One area which presented a singular difficulty was where Commission Decision 

2011/753/EU introduced rules relating to municipal recycling targets in the 2008 

Waste Framework Directive, upon which Member States could choose from several 

different calculation methods. This has meant that consistent data is not directly 

available to allow an assessment, and indeed this allows for different levels of 

environmental performance between Member States selecting different methods. 

Nonetheless, this issue ought not to occur in future assessments of this type, since 

future municipal recycling targets (for 2025 and beyond) are on a common basis.  

The greatest challenge for the evaluation remains understanding the level of illegal 

activity (including but not limited to illegal landfill, and illegal shipments which lead to 

improper management of waste, environmental damage and lost economic value). 

There is a current lack of sources of information on these issues, which prevents a 

thorough and accurate assessment of the scale of non-implementation and associated 

costs. The Commission has been carrying out an evaluation of the Waste Shipment 

Regulation over recent years, and the forthcoming consultant’s evaluation will be of 

interest. The Regulation itself is due for review by the end of 2020, and it can be 

anticipated that this should improve the future identification and measurability of 

waste crime, while at the same time improving implementation. Nevertheless, should 

greater visibility of waste crime be achieved, then more sizeable costs may become 

apparent than have been able to be identified as part of the current study. 
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6. Chemicals 

6.1 EU environmental policy and law 

The overall EU chemicals policy to ensure a high level of protection of human health 

and the environment is spearheaded by the REACH Regulation (EC) No 1907/2006 and 

the CLP Regulation (EC) No 1272/2008. REACH supports the phase out of chemicals, 

with a focus on hazardous chemicals, by providing for the registration, evaluation, 

authorisation, and restriction of chemicals – e.g. by establishing procedures for 

collecting and assessing information on the properties and hazards of substances. The 

CLP is about requirements when placing chemicals on the market. It does this by 

providing for the classification and labelling of hazardous chemical substances and 

mixtures to ensure that consumers and workers are informed about the hazard of 

chemicals, the nature of the hazard and how to handle these chemicals in a safe way. 

6.2 Environmental target 

Hence, the two key pieces of EU legislation are more about control in connection with 

using and placing chemicals on the market rather than about providing specific 

environmental targets. This was also the finding of the 2011 study. In any case, only 

part of chemicals – i.e. those of a high tonnage manufactured or imported (1000 

tonnes or more per year), and of high concern or toxicity had to be registered by 1 

December 2010. Furthermore, 100 tonnes or more had to be registered by 1 June 

2013, while the deadline for 1 tonne or more was 1 June 2018. Requirements have 

thus increased since 2011, implying increased implementation efforts.  

Similarly, the deadline for the CLP substance classification was 1 December 2010, 

while it was 1 June 2015 for mixtures. 

6.3 Implementation gap 

Both legislations - REACH and CLP – are more about the control of the use and placing 

on the market of chemicals, rather than about providing specific environmental 

targets. Hence, we cannot measure an implementation gap as the difference between 

a given chemicals pollution limit or reduction target and the corresponding pollution 

status. 

Instead, an angle from which to assess implementation gaps is that of whether the 

control requirements have been implemented in the Member States and whether the 

control arrangements are effective. With respect to comparison with the 2011 study, it 

should be mentioned that both Regulations were relatively new at that time and 

neither had to be fully implemented by 2011 – but both must be so by now (2018). 

We do assess implementation gaps from this angle and with outset in the EC (2018e 

and 2018f) evaluation and the ECHA (2018a and 2018b) evaluation/progress reports. 

In addition, and similarly to the 2011 study, we address the assessment of 

implementation gaps from the angle of adverse health and environmental conditions 

caused by chemicals. 

The 2018 review of REACH concludes that it is fully operational and overall achieves 

its objectives (EC, 2018e). The review concludes further that the impact on the 

protection of human health and the environment will first become visible well into the 

future, i.e. after several more years to come (EC, 2018f). The evidence finds that 

REACH delivers on the expected outcomes: the generation of information on 

substances that is passed along the supply chain and used to better assess and 

manage chemical risks. REACH is nevertheless subject to a couple of implementation 

issues, as identified by the review of the European Commission and/or ECHA. These 

relate to issues that do not indicate the presence of an implementation gap. These are 
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for example issues with ensuring a level playing field with non-EU companies, the 

availability of resources for Member States for enforcement, or the delayed updating 

of registration dossiers (EC, 2018e and 2018f; ECHA, 2018a and 2018b). Overall, both 

evaluations demonstrate that while REACH is fully operational and effective in its 

achievement of the objective on the protection of human health and the environment, 

there are elements that point to some remaining implementation issues. They relate 

to enforcement and registration/authorisation process but are not such that they have 

an impact on REACH in achieving its environmental target. Based on this evidence, the 

review concludes that REACH is not subject to an implementation gap. 

With respect to the CLP regulation, the European Commission, in 2017 issued a 

regulatory fitness check (EC, 2017h). The findings of the fitness check study are that 

the CLP can generally be considered to be effective. For example, with respect to the 

hazard classification of substances and mixtures under CLP, the regulation contributes 

to ensure a high level of protection for human health and the environment, which is 

also reflected by the fact that many stakeholders are satisfied on this legislative 

aspect. However, there are some minor challenges where more consideration is 

needed, like for the classification of terrestrial toxicity and immunotoxicity. In terms of 

the labelling requirements, the CLP delivers on its objectives, but has scope for 

improvement: most stakeholders view that hazard communication under the CLP has 

a positive impact on human health. Whereas the impact on the environment is less 

clear, as only a small share of stakeholders indicates the hazard communication to be 

effective in the environmental domain. Similar observations can be made for other 

aspects, such as the identification of properties of concern, the classification of 

combination of effects, incentive to reduce exposures and access to substances with 

more favourable risk profile, and the reduction in exposures as well as the incidence of 

accidents and diseases. Similar to the case of REACH, the findings imply that there are 

some, but no critical, implementation challenges that cannot be considered a gap. 

Based on the findings above, it is concluded that both REACH and CLP have no 

implementation gap.  

6.4 Implementation gap cost 

The literature lists many health impacts from chemicals pollution, hereunder cancer, 

neurotoxicological disease, asthma, reduced female and male reproductive disease, 

and allergic reaction. REACH essentially provides the mechanisms to reduce those 

impacts. Given that the REACH and CLP exhibit not implementation gap, there are 

however no associated implementation gap impacts nor costs. Therefore, no further 

analysis is conducted. 

6.5 Lessons learnt and recommendations 

Although not undertaken under this study, as no gap has been identified, there is a 

challenge in quantifying the implementation gap, as there is no quantitative indicator 

that can be used to determine the implementation gap. Whereas it is possible to 

obtain a qualitative description of existing challenges, as done above, it is problematic 

to translate any identified gap into a meaningful indicator. One solution mitigating this 

challenge is conducting analyses of the implementation gap costs, based on 

hypothetical assumptions about the gap. Thereby, implementation gap costs can be 

derived for several hypothesised scenarios that illustrate the potential cost. Given that 

such a cost would merely serve illustrative purposes, these costs should not enter the 

final calculation. 

A second possible challenge is the attribution of the environmental impacts of an 

implementation gap under European chemicals policy as a whole and under the 

individual pieces of chemical legislation, as the associated damages often have a 



 
 
DG Environment 
Final Report  
 

March 2019  110 

cumulative effect on health and the environment. Careful considerations must be 

made in the attribution of such damages, including estimating an implementation gap 

cost for EU chemicals policy as a whole, rather than for the individual legislative 

pieces.  

7. Industrial emissions and major accident hazards 

7.1 EU environmental policy and law 

Four key pieces of legislation have been identified for the industrial emissions and 

major accident hazards policy area. These are: 

 Directive 2010/75/EU on Industrial Emissions (IED); 

 Directive 2015/2193/EU on the limitation of emissions of certain pollutants into 

the air from Medium Combustion Plants (MCP Directive); 

 Regulation (EU) 2017/852 on use, storage, trade of Mercury, and management 

of Mercury waste (Mercury regulation); and 

 Directive 2012/18/EU on the control of major-accident hazards involving 

dangerous substances (Seveso III Directive). 

In addition, the Ambient Air Quality Directives (AAQD) and National Emissions Ceiling 

Directive (NECD) both include limits on various air pollutants, some of which are 

generated partly through industrial emissions. 

Given that the Air and Noise policy area above already included the total 

implementation gap costs for five key air pollutants - SOx, NOx, PM2.5, NMVOCs and 

NH3 - covered within the NEC Directive, this will not be included in the implementation 

gap costs estimated in this chapter. This serves to avoid double counting. However, 

the potential contribution to the implementation gaps and related costs, due to 

emissions to air from the industrial sources for these pollutants, are discussed below 

in Section 7.3 and Section 7.4, respectively. 

7.2 Environmental target 

Industrial Emissions Directive (IED) 

The IED requires each installation to operate under a permit issued by the relevant 

competent authority in the respective Member States, and to comply with the 

conditions set therein. When setting the permitting conditions, the emission limit 

values must be set at a level to ensure that pollutant emissions do not exceed the 

levels associated with the use of BAT conclusions. However, there may be some 

exceptional cases where it is proven that this would lead to disproportionate costs 

compared to environmental benefits (Article 15(4), Article 32 and Article 33). 

The industrial activities covered in the IED are the following:  

 Energy production and distribution;  

 Metal production and processing;  

 Minerals extraction;  

 Chemicals production;  

 Waste management; and  

 Other sectors, such as, pulp and paper production, slaughterhouses and the 

intensive rearing of poultry and pigs. 
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The IED sets minimum requirements for large combustion plants, waste incineration, 

solvent using sectors and titanium dioxide production. Requirements for specific 

sectors are identified in BAT conclusions adopted as Implementing Decisions under the 

IED. The IED specifies in its annex II the minimum set of polluting substance to be 

addressed. When setting emission limit values in permits, competent authorities must 

consider these on a case-by-case basis. This means that they may take account of a 

wide range of factors including the: 

 type of facility; 

 size of plant; 

 type of inputs used;  

 production process used; and 

 annual operating hours. 

Total pollutant emissions from an installation will depend many factors, including the 

operating hours, throughput, and fuel mix; as such the estimation of these factors 

from the emission limit values is not straightforward. Pollutant emissions from large 

installations must however be reported under the European Pollutant Release and 

Transfer Register (E-PRTR).  

To assess the implementation gaps, an assessment is made of specific requirements of 

the IED (e.g. setting permitting conditions, provisions for derogations, monitoring 

compliance with permitting conditions), including how effectively these are 

implemented in different Member States. 

The IED requires each facility (covered by the scope of the directive) to operate under 

a permit issued by respective competent authorities specifying the maximum allowed 

level of emissions for various pollutants. Consequently, this can lead to two types of 

implementation gaps: 

1. For all facilities, competent authorities are setting permitting conditions that 

allow emissions at the maximum level defined by BAT-AELs (i.e. upper limit of 

BAT-AELs) without taking into consideration the circumstances where individual 

facilities could achieve a lower emission limit; and  

2. Facilities which breach their permitting conditions, by emitting more than the 

allowed level.    

An analysis of the potential implementation gaps as regards the stringency of permits 

would require a comparison of a large sample of permits for various industrial sectors 

across different Member States, given large variations in production processes across 

sectors and Member States. It is not possible, within the scope of the present study, 

to undertake a comprehensive analysis of the stringency of the large number of 

permits. Therefore, the analysis is restricted to a limited number of permits in a few 

Member States and for one particular subsector. This analyses thus serves as an 

example of the assessment of the potential implementation gaps – in this particular 

case. This is further elaborated in Section 7.3 below. 

Examination of infringement cases could be another approach to analyse 

implementation gaps from the perspective of non-compliance with permitting 

conditions. Based on the information extracted from the Commission's webpage on 

infringement decisions, however out of the 290 active cases concerning one of the 



 
 
DG Environment 
Final Report  
 

March 2019  112 

seven policy areas covered within this research, only 3 are related to industrial 

emissions.27   

Another approach to analysing this implementation gap could be via consideration of 

emissions from specific types of facilities that are not compliant with the permitting 

conditions, assuming that data on facilities which are not compliant with permitting 

conditions are available. However, while there is data available on emissions at the 

individual facility level (via the E-PRTR database), the data on facilities that are not 

complying with permitting conditions are not presently available. 

In view of the above deficiencies, we have therefore focussed our analysis on specific 

industries in individual Member States which experience compliance issues as regards 

the IED.  

When analysing the implementation gap in respect of controlling emissions from 

industrial facilities to air, one important consideration is that the potential impact of 

certain key pollutants emitted above limit values from industrial facilities is already, in 

effect, being considered to a certain extent as part of the wider exploration of the 

impacts of air pollution, discussed under Section 2.2. The targets discussed in that 

section – relating to the NECD – are therefore also relevant to the analysis of 

industrial emissions. These impacts are discussed further in Section 7.3.  

Besides emissions to air, the IED also requires setting limit values at facility level for 

emissions to water for various heavy metals and organic micro-substances. The same 

issues apply in relation to determining the implementation gap in relation to these 

impacts as was the case for emissions to air. In addition, challenges may arise where 

the emissions to water are treated at an external waste water treatment plant. With 

regards to emissions to water, we have therefore analysed the trends in emissions to 

identify and assess potential implementation gaps.   

It is further noted that Article 15(4) of IED allows competent authorities to set, under 

certain specific circumstances, less strict emission limit values in the permit than the 

emission levels associated with the BAT-AELs which are stipulated in the Directive. 

Where this is the case, facilities are allowed to emit a higher quantity of specific 

pollutants above the level set in the Directive without this being considered as non-

compliant with the IED. In addition, Article 32 and Article 33 allow further time-limited 

flexibility arrangements (including less strict emission limit values) for large 

combustion plants, in cases where implementing BAT-AELs would lead to 

disproportionately high costs compared to the environmental benefits. As such, the 

facilities which have been granted a derogation under one of the above provisions 

within the IED are not seen as contributing to the implementation gap in a strict sense 

(assuming that they are operating under their respective permitting conditions). 

However, there is a social cost associated with not operating under the ELVs defined 

by the BAT conclusions. A complete understanding of the impacts of the 

implementation gaps for the IED therefore potentially requires some consideration of 

these derogations. 

The IED also requires competent authorities to conduct regular inspections of the 

installations for monitoring and enforcing compliance with the directive. As such there 

may be further implementation gaps for some Member States in terms of the 

compliance assurance process for the IED. Environmental compliance assurance in this 

respect includes the efforts made by public authorities in Member States to ensure 

that industries fulfil obligations related to their emissions to the environment. 

However, given that most authorities do not provide any information regarding their 

                                           
27 http://ec.europa.eu/atwork/applying-eu-law/infringements-

proceedings/infringement_decisions  

http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions
http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions
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compliance assurance activities, it is not be possible to estimate the associated 

implementation gaps and costs in this regard.      

Finally, one the key objectives of the IED is to ensure that the public has a right to 

participate in the permitting decision-making process, and to be informed of its 

consequences. This requires publication of information on permit applications, issued 

permits and the results of the monitoring of emissions to be publicly available and 

easily accessible. Potential implementation gaps in regard to availability and 

accessibility of permitting information is discussed further below.   

Medium Combustion Plant (MCP) Directive  

The MCP Directive covers emissions from medium sized combustion plants (defined as 

having a thermal input between 1 and 50 MWh), which are not covered under the IED. 

However, the emission limits specified in the MCP Directive for existing MCPs have not 

come into force yet, while there will be a relatively small number of new MCPs 

affected, and thus the targets covered by the MCP Directive cannot be included in the 

current implementation gap assessment. 

Mercury Regulation 

Due to the recent entry into force of certain provisions, there are currently limited 

targets in place through which successful implementation might be measured. In 

addition, major sources of emission to air of mercury from industrial facilities are 

largely covered by the Industrial Emissions Directive. We have therefore excluded 

Regulation (EU) 2017/852 from the scope of this project. 

Seveso III Directive 

The Seveso III Directive contains a wide variety of provisions that enhance the safety 

culture in establishments that fall within the scope of the directive. These provisions 

consist of measures like drafting a major accident prevention policy (MAPP), 

implementing safety management systems, drawing up (internal) emergency plans, 

publishing safety reports and the organisation of inspections. Furthermore, it contains 

provisions on the prevention of domino effects and on land use planning - aimed at 

ensuring the objective of preventing major accidents, at limiting the consequences of 

such accidents for human health and the environment, and at ensuring potential 

impacts are taken into account in land-use policies. Finally, the Seveso-III Directive 

also contains provisions related to information to the public, public consultation and 

participation in decision-making. The Seveso_III Directive however lacks limit values 

or targets against which success might be measured in a relatively straightforward 

manner. 

A study undertaken by AMEC (2017b) has considered the implementation of the 

directive by European countries. The study concludes that overall the Seveso II 

Directive is mostly well implemented by the Member States, and that, from the 

responses provided by Member States, it appears that processes and structures are in 

place for implementing the Directive.  

With regards to estimating the cost of non-implementation, one potential measure 

that could be used is the estimated reduction in risk of major industrial accidents 

occurring in European countries as a result of the directive, and the associated 

monetary value of that reduction in risk. To facilitate this, one would need to compare 

the trends in number of accidents with and without the directive being in place. 

However, it is not easy to establish how many accidents there would have been in the 

absence of the directive. As the authors of the aforementioned study noted:   
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“…there are no countries outside the EU that have a similar national reporting 

requirements based on a common definition of a major accident. From our 

analysis, it is not possible to conclude whether the EU is performing better than 

non-EU regions in reducing chemical accident risk. In order to compare the trends 

and the impact of policy on chemical accident risk, it would be necessary to have 

equivalent reporting regimes at national level in non-EU countries based on a 

similar definition of major accidents.” 

 

Undoubtedly, the subsequent implementation of the various Seveso Directives (I to 

III) since 1982, has had indirect positive spin-off effects on the prevention of large 

environmental accidents. One indirect effect could, for example, be that Seveso 

establishments pay lower insurance premiums due to the well-established safety and 

risk management culture within the company. 

The correct implementation of the Seveso Directive also results in avoided damage 

costs, similar to those illustrated in Table 8.6 (examples of environmental liability cost 

estimates for major past incidents/accidents in the EU described in Section 8.4). An 

illustration of the huge costs of industrial accidents is illustrated by the 2001 explosion 

in Toulouse of a fertiliser producing factory that are included in the scope of the 

Seveso Directive. 

The explosion occurred in a storage hangar for ammonium nitrate, and caused a 

crater with a diameter of around 50 m and depth of 7-10 m. The explosion registered 

the equivalent of an earthquake measuring 3.5 on the Richter scale; it had an 

estimated power equivalent to 20-40 tons of TNT. The area was levelled on a 150-200 

m radius, causing 29 deaths as well as thousands of wounded people, along with the 

destruction or damage to approx. 30.000 flats, 4280 industrial and business premises, 

29 high schools and 200 administrative buildings28. Two thirds of the city's windows 

were shattered. The complete environmental consequences of the catastrophe are still 

not yet fully known, but the total damages paid by insurance groups so far exceeds 

EUR 1.5 bn29. 

The Seveso III Directive will be excluded from further consideration of implementation 

gaps and cost of non-implementation under this policy area. 

7.3 Implementation gap 

The policy area: industrial emissions was not included as a separate policy area in the 

previous study, and was instead included as a part of the policy area for air emissions, 

as well as under the policy area on waste relating to emissions from incinerators. As 

such, it is not possible to compare the output from the previous study with that 

derived from this analysis. 

As discussed in Section 7.2, how effectively the different requirements of the IED are 

implemented in different Member States is used to assess potential implementation 

gaps. The following subsections focus on individual requirements of the IED and 

discuss the potential implementations gaps that could arise therein.   

Stringency of Permits 

To analyse the potential implementation gaps as regards stringency of permits would 

require comparison of a large sample of permits for various industrial sectors across 

different Member States. However, given the large number of permits and time 

                                           
28 https://forums.forteana.org/index.php?threads/toulouse-21-september-2001-the-azf-
disaster.36635/  
29 https://en.wikipedia.org/wiki/AZF_(factory)  

https://forums.forteana.org/index.php?threads/toulouse-21-september-2001-the-azf-disaster.36635/
https://forums.forteana.org/index.php?threads/toulouse-21-september-2001-the-azf-disaster.36635/
https://en.wikipedia.org/wiki/AZF_(factory)
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limitations of the project, the following analysis is restricted to one subsector – 

cement production. The subsector was chosen as an example based on bilateral 

discussion with DG Environment, and the analysis presented below should not be 

generalised to other industrial sectors or to all Member States. 

Permits are usually published on websites of MS competent authorities. The websites 

of 14 competent authorities (13 Member States and Norway) were interrogated and 

permits were retrieved from Norway and 6 Member States. A maximum of 3 permits 

was obtained for each country. Each of the permits specify ELVs for multiple air and 

water pollutants covered within the cement industry, for multiple emissions points 

within the bounds of the facility. Table 7-1 presents the distribution of permits and 

emission points across the 7 countries. 

 

Table 7-1 Number of permits and emissions points analysed for different Member States 

Country Number of Permits Analysed Number of Emission Points 

Ireland 3 78 

Norway 2 34 

Bulgaria 2 80 

UK (England) 3 69 

Denmark 1 59 

France 1 9 

Czech Republic 3 77 

Total 15 406 

Source:  COWI/Eunomia analysis 

 

The cement production sector includes a number of BAT conclusions covering various 

air and water pollutants. The pollutants covered by the different BAT conclusions along 

with the number of emissions points for each BAT reference are presented in Table 

7-2. It can be observed that the highest number of emissions points in the analysed 

permits were for dust (196 emissions points), followed by heavy metals and organics, 

with each covering 69 emissions points. For NOx, SOx and NH3, the number of 

emission points were 29, 23 and 18, respectively. 
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Table 7-2 Number of emissions points under different BAT conclusions 

BAT Number and Pollutants Covered Number of Emissions Points 

BAT16 - Dust (Chanelled) 45 

BAT17 - Dust (Kiln Firing) 19 

BAT18 - Dust (Cooling/Milling) 132 

BAT19 - NOx (Preheater kiln) 15 

BAT19 - NOx (lepol/long rotary) 14 

BAT20 - NH3 (Slip) 18 

BAT21 - SO2 23 

BAT25 – HCl 23 

BAT26 – HF 23 

BAT27 - PCDD/F 23 

BAT28 – Hg 23 

BAT28 - Cd and Ti 23 

BAT28 - Other Heavy Metals 23 

Source:  COWI/Eunomia analysis 

 

To analyse the stringency of Member States in setting permitting conditions, the ELVs 

set for each emissions point was compared against the upper range of the respective 

BAT-AEL range, and categorised into three groups: 

 Specific: ELVs are set below the BAT-AEL upper range; 

 Minimal: ELVs are set at the BAT-AEL upper range; and 

 Derogations: ELVs are set above the BAT-AEL upper range, which implies the 

emissions point is subject to derogation under Article 15(4) of the IED. 

Figure 7-1 presents the distribution of the above groups across different BAT 

references. It can be observed that all 7 countries have set specific ELV for PCDD/F 

under BAT Conclusion 27. However, all 7 countries have set ELVs at the upper range 

of the BAT reference (i.e. minimal) for HCl, HF and various heavy metals (excluding 

Hg, Cd and Ti). It should also be noted that 9 derogations were encountered covering 

dust, SO2 and NH3.  
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Figure 7-1 Distribution of permit stringency across BAT conclusions 

 

Source:  COWI/Eunomia analysis 

 

The emissions points within each of the above groups were also aggregated by 

country to examine how stringently each country is setting the ELVs for different BAT 

conclusions. The results are presented in Figure 7-2. It can be observed that Ireland 

has set specific ELVs for the highest number of BAT conclusions (7), followed by 

Denmark and Bulgaria, each with 4 BAT conclusions set below the upper limits. Both 

Norway and France have set specific ELVs for the lowest number of BAT conclusions (2 

each). In terms of derogations, the UK (England) and Czech Republic have 3 

derogations approved each. 
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Figure 7-2 Distribution of permit stringency across countries 

 

Source:  COWI/Eunomia analysis 

 

Based on the analysis of a limited set of permits for the cement industry covering 7 

countries, it can be observed that although for majority (58%) of BAT conclusions 

within the cement production industry ELVs are set at the upper range of respective 

BAT conclusions, for about a third of the BAT conclusions they are set at a specific 

level. However, given the small number of countries and permits that could be 

analysed, we cannot robustly quantify how stringent the ELVs are set in different 

Member States. Moreover, as explained above, the above analysis should be treated 

as an example, and should not be generalised for other industrial sectors and/or other 

countries. 

It should be noted that while setting minimal permitting conditions is not an 

implementation gap in the strict sense, as long as they are set within the BAT-AEL 

range, such a systematic approach would not respect the intention of the IED s. 

However, there could be a social cost associated with this, as setting less stringent 

ELVs for an installation in a MS compared to similar installations in other Member 

States could impact result in unfair competition and lost profit or market share to 

companies elsewhere in the EU. Quantification of such costs would be very difficult. 

Emissions to Air 

When analysing the implementation gap in respect of controlling emissions from 

industrial facilities to air, one important consideration is that the potential impact of 

certain key pollutants emitted above legal limits from industrial facilities is already, in 

effect, being partially considered as part of the wider exploration of the impacts of air 

pollution, discussed under Section 2.3. These impacts are being assessed in relation to 

the NEC Directive, and the pollutants covered are nitrogen oxides (NOx), non-

methane volatile organic compounds (NMVOCs), sulphur dioxide (SO2), ammonia 

(NH3) and fine particulate matter (PM2.5). The NEC Directive sets limits for each 

country for the tonnage of pollutant that may be emitted. The pollutants may be 

emitted from a number of different sources; for all of the pollutants included within 
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the Directive, industrial sources contribute to the total amount that may be emitted. 

Care therefore needs to be taken not to double-count the impact of these pollutants 

when assessing the impact of the implementation gap in respect of industrial 

emissions. Nevertheless, many other pollutant emissions to air - such as heavy metals 

- are not covered by the NECD, and IED installations are responsible for a high share 

of them. 

To understand the contribution of industrial emissions to air pollutants included within 

IED, it is useful to analyse the trends in emissions, based on EEA data on national 

emissions reported to the Convention on Long-range Transboundary Air Pollution 

(LRTAP Convention). When mapping the sectors/activities in the LRTAP data to specific 

sectors/activities covered by IED, we have used the approach described in the recent 

industrial emissions policy country profile reports (Ricardo-AEA, 2018c).    

Figure 7-3 illustrates the trends in emissions from industrial sources across all 28 

European Member States from 2011 to 2016 for the air pollutants covered within the 

NEC Directive. It can be observed that SOx displayed the highest downward trend, 

followed by NOx and NMVOCs. Emissions of PM2.5 and NH3 remained more or less 

constant over the entire period. 

 

Figure 7-3 Trends in emissions to air for key pollutants from IED activities in EU-28 (2011 
– 2016) 

 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

Emission trends for heavy metals, dioxins and PAH from industrial sources across all 

European countries for the same period are presented in Figure 7-4. Emissions for all 

of these pollutants appear to be decreasing or remained constant over the period with 

the exception of PAH, which displayed a decreasing trend till 2013 and an increasing 

trend thereafter. 
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Figure 7-4 Trends in emissions of heavy metals and organic substances to air from IED 
activities in EU-28 (2011 – 2016) 

 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

Table 7-3 presents trends in the relative contribution of industrial activities covered by 

the IED to the total national emissions for the abovementioned pollutants, using data 

from the LRTAP database. For SOx, of which industry (mainly large combustion plants) 

is the main source of emissions, it can be observed that the relative share has 

decreased from 80% in 2011 to 71% in 2016. Moreover, relative shares of Ni and PAH 

also displayed considerable decrease between 2011 and 2014, then increased slightly 

afterwards, while staying below the 2011 level. Relative share of PCDD/F, on the other 

hand, jumped to 90% in 2013 then came back towards the original level (60%) in the 

following year. For other pollutants, the relative share remained mostly constant. 
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Table 7-3 Relative contribution of industry to the total national emissions to air for EU-28 
(2011 – 2016) 

Pollutant 2011 2012 2013 2014 2015 2016 

SOx 80% 79% 77% 77% 76% 71% 

NOx 29% 30% 29% 28% 28% 27% 

PM2.5 18% 17% 17% 18% 17% 17% 

NMVOC 42% 41% 41% 42% 42% 42% 

NH3 21% 20% 20% 20% 20% 20% 

       

Cd 71% 69% 69% 71% 69% 69% 

As 87% 86% 85% 87% 87% 87% 

Cr 59% 58% 57% 57% 56% 55% 

Cu 16% 16% 15% 15% 16% 15% 

Pb 69% 69% 68% 69% 69% 68% 

Hg 81% 79% 79% 79% 80% 80% 

Ni 70% 66% 63% 59% 64% 64% 

Zn 42% 42% 40% 41% 40% 39% 

PCDD/F 59% 56% 90% 60% 57% 56% 

Total PAH 46% 41% 34% 35% 42% 43% 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

Figure 7-5 presents the relative shares of emissions of the five key air pollutants from 

different sectors in 2016.30 It can be observed that the relative contribution of 

pollution from the industrial sector for the pollutants SOx and NMVOCs is higher than 

that of the other sectors. On the other hand, for PM2.5 and NH3, the relative share of 

emissions from the industrial sector is significantly lower compared to the highest 

contributing sectors for these pollutants (the domestic and agriculture sectors, 

respectively). Finally, for NOx, the relative share of industrial emissions is reasonably 

substantial (27%), but is nonetheless less significant than the relative shares of road 

transport (39%) and non-road transport (40%).  

 

                                           
30 The national totals reported in the CLRTAP dataset are estimated based on total fuel inputs, 
while the sectoral emissions associated activity data reported by the EEA member countries. So 
the sectoral emissions might not sum to total emissions, and consequently, the relative shares 

estimated using the CLRTAP dataset might not sum up to 100%.   
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Figure 7-5 Relative shares of emissions of the five key air pollutants from different sectors 
in EU-28 (2016) 

 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

Given the decrease in emissions of NOx from the industrial sector between 2011 and 

2016 (as shown in Figure 7-3), it is useful to consider the trend for industrial pollution 

alongside the respective trends for road and non-road transport sectors. This is 

presented in Figure 7-6.  

Figure 7-6 shows that, while levels of emission of NOx from the industrial sector and 

the road-transport sector decreased between 2011 and 2016, emissions from the non-

road transport sector decreased only till 2013 and increased slightly thereafter. 

Moreover, NOx emission levels from the industrial sector were lower than from the 

other two sectors over the entire period. These graphs indicate that the industrial 

sector has been relatively successful in reducing emissions of NOx in the EU region.     

Figure 7-6 Trends in NOx emissions from industry, road transport and non-road transport 
sectors in EU-28 (2011 – 2016) 

 

Source:  CLRTAP Data and COWI/Eunomia analysis 
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However, trends in pollution reduction across sectors are more variable at the MS 

level. Figure 7-7 presents relative trends in NOx emissions from the industry and 

road-transport sectors for Bulgaria, Czech Republic, Finland, Greece, Poland and the 

UK. The data relating to these countries indicates decreasing trends in NOx emissions 

from the industrial sector. However, with the exception of the UK, the countries in this 

group had higher NOx emission from the industrial sector than that emitted from the 

road-transport sector over the entire period between 2011 and 2016. For the UK, the 

level of emission of NOx from industry was higher than that emitted from road 

transport till 2015, with a lower contribution seen after this point. Alongside this, it is 

noted that the decline in NOx pollution is steeper than the respective changes in NOx 

emission from road transport. 

Figure 7-7 Trends in NOx emissions from industry and road transport sectors in selected 
Member States (2011 – 2016) 

 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

The above data suggests that some countries may be achieving the NEC Directive 

limits due to success in controlling pollution from non-industrial sources, whilst at the 

same time emitting higher levels of pollution from industrial sources. To explore this 
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issue further, we now focus our analysis on specific industries in individual Member 

States which are experiencing issues with compliance with the IED. 

Specific IED Implementation Gaps are identified in the draft 2019 Environmental 

Implementation Reviews (EIRs) currently being undertaken by DG Environment of the 

European Commission, and in Industrial Emissions Policy Country Profiles completed 

earlier this year (Ricardo-AEA, 2018a). These sources identified the following 

challenges in respect of industrial activities regulated as part of the IED: 

 The failure of 7 MS to implement the BAT conclusion of the IED prohibiting the 

use of mercury cell techniques by chlor alkali plants. The failure of 7 MS to 

timely prohibit the use of the mercury cell technique in chlor-alkali installations 

- in breach of the BAT conclusions which became fully enforceable on 11 

December 2017, as well as in breach of the Mercury Regulation which includes 

the same prohibition and the same deadline - was successfully addressed. 

Failure to do so would result in additional mercury pollution to air and water. 

The 7 MS in question were: 

• Belgium; 

• France; 

• Germany; 

• Italy; 

• Sweden; 

• Finland; and 

• Spain.  

 

Data from the literature indicates the median release of mercury to air 

(following abatement) from such plants is 0.0065 g mercury per tonne of 

annual chlorine capacity. The corresponding release to water is, however, 

higher at 0.02 g mercury per tonne of annual chlorine capacity (Mihaiescu et al., 

2012).  

 In France, ongoing air pollution from the Arkema Lacq/Mourenx manufacturing 

facility on the industrial site of Lacq. The facility produces fertilisers and 

nitrogen compounds, plastics and synthetic rubber in primary forms, and 

emitted 135 tonnes of NOx and 1,510 tonnes of SOx in 2016 (as reported in E-

PRTR database). 

 For Poland, the management of pollution from the Belchatow and Elektrownia 

Turow power plant both of which are fuelled by lignite. Data from E-PRTR 

shows that in 2016, these facilities emitted 698 and 537 tonnes PM10, 

respectively. These, and other industrial facilities, have contributed to 

infringement proceedings being brought by the Commission against Poland for 

failures to meet the PM10 limits defined in the ambient air quality directive in 

zones across the country (although it is noted that the majority of the pollution 

is considered to come from domestic burning and low stack sources). The area 

in which these two plants are located also includes other types of facilities 

emitting a range of pollutants including SO2 and NO2 as well as PM10 and heavy 

metals (Pb, Cd, Ni, Cr) not covered by the NEC Directive. The area is also a 

source of transboundary pollution, contributing to raised pollution levels in 

neighbouring countries such as Germany and the Czech Republic. Both Poland 

and the Czech Republic are examples of countries where there is a greater 

contribution to NOx pollution from industry than from transport. 

 Persistent breaches of the limit values in the ambient air quality directive for 

PM10 in the Ostrava/ Karviná/ Frýdek-Místek regions of the Czech Republic 

caused by emissions from a high density of metal sector installations. A factor 

contributing to these breaches is transboundary movement of emissions from 
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Poland as described in the point above. The breaches also resulted in emissions 

of benzene, benzo(a)pyrene and arsenic, which are not covered by the NEC 

Directive.  

In the case of the latter two examples, it is not clear from the documentation to what 

extent each issue was caused by individual facilities exceeding the limit values within 

the IED.  

Emissions to Water 

As is discussed in Section 7.2, there are no national targets for emissions to water. As 

such, it is not possible to quantitatively estimate the associated implementation gap. 

Instead we have analysed the current state of emissions to water from industrial 

activities covered by IED, and the trends in emissions for various water pollutants 

between 2011 and 2016 in order to assess potential implementation gaps 

qualitatively.  

Data on emissions to water has been obtained from the E-PRTR database, although it 

is noted that there is no data on total national emissions to water available from this 

source. In addition, data on emissions to water reported under the E-PRTR covers a 

broader set of industrial activities than those covered by the IED. To estimate the 

emissions to water from various IED activities, E-PRTR industrial activities were 

mapped to IED activities using the approach described in the recent industrial 

emissions policy country profile reports (Ricardo-AEA, 2018c).  

It should be noted that several limitations - relating to the use of E-PRTR data on 

emissions to water - were discussed in the methodology paper of the industrial 

emissions policy country profile reports (Ricardo-AEA, 2018c). These are: 

 The E-PRTR dataset is an underestimation of actual emissions due to the use of 

reporting thresholds. 

 The E-PRTR reporting may not be consistent between facilities and Member 

States as there is scope for variation in the application of its reporting rules. 

 The completeness of the data varies across countries and across emission 

types (e.g. air, water, soil). The completeness check carried out for 2014 by 

the EEA revealed that out of 33,084 facilities across the EU, only 3,627 facilities 

reported emissions to water (ETC/ACM, 2016b). Many water pollutants, such as 

persistent organic pollutants (POPs), are very rarely reported by installations. 

Moreover, many facilities report inconsistently over time (e.g. no report one 

year, and a positive report in a subsequent year). 

 Facilities carrying out multiple E-PRTR activities are required to report 

emissions resulting from the main activity, which can result in underestimation 

of emissions. Moreover, it may be difficult to distinguish the source of 

emissions where multiple activities are carried out in a facility, leading to 

inaccuracies in the reporting arising from source attribution (AMEC, 2016).  

In addition, some of the pollutant releases from facilities are not recorded as 

emissions to water as these are transferred to urban waste water treatment plants 

(UWWTPs), and thus recorded as pollutant transferred. As a result, reported emissions 

to water are an underestimation of the total pollutant releases to the water. Moreover, 

as these pollutant releases are transferred for further treatment through UWWTPs, 

these are unlikely to be abated. Given the above limitations, the following analysis on 

implementation gaps relating to emissions to water based on the reported E-PRTR 

data should be interpreted with caution.  
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Figure 7-8 presents, for the key water pollutants, the relative contributions from IED 

activities when compared to total emissions to water arising from all industrial 

activities within the EPRTR. Data is presented for 2016 in the EU-28.  

 

Figure 7-8 Relative contributions from IED activities in total emissions to water from all E-
PRTR sectors in EU-28 (2016) 

 

Source:  E-PRTR data and COWI/Eunomia analysis 

 

It can be observed that IED activities contribute over 65% of the total E-PRTR 

emissions to water for PCDD/F, Cyanides, and AOX. However, over 85% of emissions 

to water for Nitrogen, Phosphorus and Diuron come from non-IED activities. For 

emissions of heavy metals to water, IED activities contribute 20%-55% of the total 

emissions to water. 

More detail on the relative contributions to water pollution from specific activities 

covered by IED is presented in Figure 7-9. It can be observed that the ferrous metal 

industry (iron and steel production) is the most significant contributor to emissions of 

cyanides (with a contribution of approximately 35%), while the most significant 

contributor to emissions of AOX, phosphorus and total organic carbon comes from the 

group labelled on the graph as “other activities”, which include food and drink 

industry, paper and pulp production, intensive pig and poultry rearing, textiles dyeing, 

and the tanning of hides. Non-hazardous waste treatment is the activity most 

responsible for emissions of PCDD/F (with a contribution of approximately 70%). For 

total heavy metal, high levels of emissions are generated by the chemical industry 

(over 25%), “other activities” (over 20%) and power generation (over 15%). It can 
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thus be seen from this data that water pollution arises from a wide range of industrial 

activities.  

 

Figure 7-9 Relative contributions to emissions to water of different IED activities in EU-28 
(2016) 

 

Source:  E-PRTR data and COWI/Eunomia analysis 

 

Trends in indexed emissions (2011 = 1) of different organic substances and heavy 

metals are presented in Figure 7-10 and Figure 7-11, respectively. The graph shows 

that there has been a decrease in water pollution levels in relative terms for most 

pollutants, although the data suggests significant year-on-year variations for some 

pollutants. Emission of cyanides displayed the greatest decrease (~40%) between 

2011 and 2016, followed by TOC (over 20%), AOX, nitrogen and phosphorus (over 

15% for all three), although both TOC and AOX displayed a 20% increase (compared 

to 2011 levels) in 2015. Emissions of diuron decreased by approximately 85% in 

2013, but increased again in 2014, which suggests that it could be a data issue rather 

than an actual decrease in emissions. 

For heavy metals, as observed in Figure 7-11, chromium displayed the greatest 

decrease (90%) between 2011 and 2016, followed by lead (50%). Emissions of other 
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heavy metals also displayed substantial decreases ranging from just below 20% to 

40% compared to 2011 levels.         

 

Figure 7-10 Trends in indexed emissions of organic substances to water in EU-28 (2011 – 
2016, indexed to 2011 = 1)     

 

Source:  E-PRTR data and COWI/Eunomia analysis 

 

Figure 7-11 Trends in indexed emissions of heavy metals to water in EU-28 (2011 – 2016, 

indexed to 2011 = 1) 

 

Source:  E-PRTR data and COWI/Eunomia analysis 
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The above data indicate that since the implementation of IED, the industrial sector has 

been relatively successful in reducing emissions to water in the EU region, given that 

the overall levels of pollution for all pollutants appear to have declined. However, 

given the limitations of using E-PRTR data on emissions to water that were discussed 

above, it is difficult to determine the exact trends in emissions to water from IED 

activities. Furthermore, it is difficult to distinguish whether the reduction in emissions 

to water is due to higher abatement activities due to the implementation of the IED, or 

as a result of a reduction or change in industrial activities.  

A review of the Industrial Emissions Policy Country Profiles developed by Ricardo in 

2018, which aimed to identify challenges in respect of emissions to water from 

industrial activities covered by the IED, revealed that only one MS is facing difficulty in 

controlling emission to water (Ricardo-AEA, 2018a). This relates to the following 

problems identified for France: 

 Ongoing water pollution from the disposal of bauxite residues at sea in alumina 

production from the Alteo Gardanne Facility in Gardanne; and 

 High emissions of nitrate negatively affecting to the soil quality, with the 

problem being further aggravated by the intensive pig and poultry rearing 

sector. 

Given that the other Member States are not faced with particular problems related to 

emissions to water from industrial sources, it appears that the overall extent of the 

problem in EU-28 might be relatively small. 

However, it is difficult to draw definite conclusions in respect of a potential 

implementation gap in respect of water pollution from IED activities given the lack of 

target level of emissions for the specific pollutants, as well as due to the limitations 

around using E-PRTR data on emissions to water discussed above. 

Article 15(4) Derogations 

As discussed in Section 7.2, the various flexibility provisions in the IED (Article 15(4), 

Article 32 and Article 33) could be a source of potential implementation gaps, and 

therefore these need to be considered further. Here we focus on Article 15(4), while 

the next subsection discusses provisions for large combustion plant under Article 32 

and Article 33.  

As regards the derogations from the ELVs in line with BAT conclusions under Article 

15(4) of IED, AMEC (2018) has undertaken a study for DG Environment assessing 

Member State derogation procedures, focusing on a selection of derogation case 

studies to illustrate their application. The study noted that - at the time of reporting - 

105 derogation requests for specific facilities had been made, out of which 73 were 

granted, 6 were rejected and the remaining 26 were still under consideration. 

Figure 7-12 presents the number of derogation requests by MS, which shows that UK 

and France have received 19 requests each. Out of the 19 requests to the UK, 17 

requests have been granted while 2 requests were rejected. For France, on the other 

hand, 4 requests had been granted, while the remaining 15 were still under 

consideration. Requests have also been made to the following key countries: 

 Finland – 10 requests; 

 Czech Republic – 8 requests; 

 Poland – 8 requests;  

 Italy – 7 requests; and 

 Slovakia – 7 requests. 
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Figure 7-12 Number of derogations requested at facility level in EU Member States (2012 – 
2016) 

 

Source:  AMEC (2018) 

 

Figure 7-13 presents the number of derogations requested at facility level for each 

sector. The majority of the derogations have been requested for industries involved in 

the Manufacture of Glass (GLS) (40 requests) and Cement, Lime and Magnesium 

Oxide Manufacturing (CLM) (30 requests). Other sectors that have made derogation 

requests are:  

 Iron and Steel Production (IS) (15 requests);  

 Production of Pulp, Paper and Board (PP) (6 requests);  

 Refining of Mineral Oil and Gas (REF) (3 requests); 

 Non-ferrous Metals Industries (NFM) (2 requests);  

 Wood-based Panels Production (WBP) (1 request); and  

 Common Waste Water and Waste Gas Treatment (CWW) (1 request).  

For 7 pending requests, the sector making the requests was unknown. 
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Figure 7-13 Number of derogations requested at facility level for each sector 

 

Source:  AMEC (2018) 

It should be noted that the facilities which have been granted a derogation under 

Article 15(4) of the IED are not contributing to the implementation gap in a strict 

sense (as long as they are operating under their respective permitting conditions). 

Moreover, as noted by some stakeholders during the stakeholder workshop for this 

project, these derogations often reflect allowance for deviations from BAT conclusions 

due to particular location specific requirements (e.g. certain production processes 

might not be feasible in certain locations). However, there could be some 

implementation gaps in cases where derogations were granted based on inaccurate 

assessment of the derogation criteria or failure to correctly implement the 

requirements of Article 15(4) by the Member States. 

To request a derogation for a particular installation under Article 15(4), it must be 

shown that one of the three criteria set in the article applies and this results in the 

cost of compliance for that installation being disproportionately higher than the 

environmental benefits that could have been achieved through compliance with the 

IED ELVs. The AMEC report found that there is substantial variation across derogation 

requests from different Member States, covering the types of benefits and costs 

included in the evaluation as well as the method used for assessing the 

disproportionality of costs and benefits (e.g. cost-benefit analysis, cost-effectiveness 

calculations, etc.). The report also found that, in a small number of cases, Member 

State practices were not fully in line with the requirements of Article 15(4). However, 

accurate estimation of the implementation gap in respect of assessment of the 

derogation criteria would require further research involving a thorough examination of 

all of the derogation requests, which is not within the scope of this exercise. 
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Flexibility Provisions for Large Combustion Plants 

The IED also includes several provisions allowing for flexibility in respect of the 

legislation as it is applied to large combustion plants, to facilitate the transition from 

the Large Combustion Plants Directive (LCPD) to the IED. The two main provisions 

are:31 

1. Article 32 – Transitional National Plans (TNPs), which are established at MS 

level. Plants included within the TNP are granted more time (until mid-2020) to 

comply with the ELVs specified in the IED; and 

2. Article 33 – Limited Life Time Derogations (LLTD), apply to large combustion 

plants that are nearing the end of their life time. In this case it is deemed 

uneconomic to retrofit them with the abatement equipment required to comply 

with the IED ELVs. 

TNPs allow emissions of NOx, SOx and dust (at least one of the three pollutants) to be 

emitted from the specified plant at levels above the ELVs specified within the IED. The 

Commission decision documents on TNPs published in CIRCABC indicate that 15 

Member States are currently using TNPs, covering a total of 436 plants across 

Europe.32 Figure 7-14 presents the distribution of plants and the allowance for the 

above 3 pollutants across the Member States. The country with the highest number of 

plants operating under a TNP is the UK (with 114 plants). This is followed by Czech 

Republic with 94 plants, Finland with 61 plants, and Poland with 47 plants. Across the 

3 pollutants which the IED permits to be covered by a TNP, the highest number of 

provisions relates to NOx pollution (421 plants), while there are substantially lower 

provisions for SOx and dust (280 and 252 plants, respectively). 

It should be noted that all of the Member States with a large number of LCPs included 

in TNPs were also identified as the Member States emitting higher levels of NOx from 

the industrial sector than the road-transport sector (Figure 7-7). This suggests that a 

portion of the high NOx emissions from the industrial sector could be explained by the 

NOx emissions above the IED ELVs from large numbers of LCP in these Member 

States.  

                                           
31 In addition there are two more flexibility provisions for LCPs in the IED, where Article 34 
covers LCPs that are part of small isolated systems, and Article 35 covers LPCs supplying to a 
public district heating network. These were excluded from the analysis given the small number 
of installations/countries using these provisions. 
32 IED Article 32 – Approved Transitional National Plans. Available at: EUROPA > European 
Commission > CIRCABC  > env > ied > Library > Information on LCPs > Article 32 - TNPs > 

_Commission Decisions – Accessed 31 January 2019 
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Figure 7-14 Number of plants and pollutants included in TNPs of different Member States 

Source:  CIRCABC and COWI/Eunomia analysis 

 

TNPs are subject to an overall emissions ceiling, which declines linearly between 2016 

and 2020. To understand the impacts of TNPs on emissions of NOx and SOx in different 

Member States, we need to compare the emissions ceilings in TNPs with total 

emissions for these pollutants for each individual MS using TNPs.  

Figure 7-15 presents the 2016 TNP emission ceilings for NOx and SOx (compiled from 

the Commission decision documents on TNPs published in CIRCABC33), shown in 

relative terms against the total amount emitted in 2016 for the 15 Member States that 

are using TNPs. It can be observed that, for the UK, Slovenia, Ireland, Finland and 

Czech Republic, the TNP emission ceilings for NOx are over 70% of their total NOx 

emissions for 2016. Similarly, for SOx, the emissions ceiling in 2016 under the TNP for 

Czech Republic is 160% of total national emissions in 2016, followed by Slovenia with 

a TNP emissions ceiling that is equal to 85% of the total national SOx emissions.   

For all 15 Member States, on an average, the emissions ceilings in 2016 for SOx and 

NOx under the TNPs are equal to 51% and 36% of the total national emissions for 

these pollutants, respectively. The above data indicates that there could be a 

significant amount of industrial emissions of SOx and NOx above the amount if the IED 

ELVs are complied with due to the TNP provisions. However, as with Article 15(4), 

these breaches in ELVs are not implementation gaps in a strict sense, as they are 

allowed by the legislation.    

                                           
33 IED Article 32 – Approved Transitional National Plans. Available at: EUROPA > European 
Commission > CIRCABC  > env > ied > Library > Information on LCPs > Article 32 - TNPs > 

_Commission Decisions – Accessed 31 January 2019 
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Figure 7-15 TNP emission ceilings 2016 for NOx and SOx relative to total NOx and SOx 
emissions from IED activities in 2016 of different Member States 

 

Source:  CIRCABC, LRTAP data and COWI/Eunomia analysis 

 

In regards to the LLTD provisions, these allow existing plants to continue to operate 

for a limited number of operating hours while complying with the weaker ELVs under 

the LCPD (until the end of 2023), without additional investment in abatement 

measures. After 2023 at the latest, these plants must be shut down or be upgraded to 

meet the conditions for a new plant. Currently 24 Member States are using the LLTDs. 

34  

Figure 7-16 presents the number of plants operating under LLTD in each of these 

countries. It can be observed that Poland has the largest number of plants (36) 

operating under LLTD, followed by Spain (32 plants), Romania (28 plants), Germany 

(22 plants) and France (18 plants). Information on number plants operating under 

LLTD in Italy and the UK were not available. Of these countries, Poland is included 

within the six identified previously as having a greater contribution to total NOx 

pollution from industry than from road pollution (Figure 7-7). Poland is also making 

use of the TNP provision, although the contribution to total NOx pollution from plants 

making use of this provision is relatively small.  

                                           
34 IED Article 33 – Final list of plants operating under Limited Life-time Derogations.  
https://circabc.europa.eu/sd/a/952a062c-189b-48f7-9a35-

60189b92b467/Article%2033%20plants%20final%20list.pdf   

https://circabc.europa.eu/sd/a/952a062c-189b-48f7-9a35-60189b92b467/Article%2033%20plants%20final%20list.pdf
https://circabc.europa.eu/sd/a/952a062c-189b-48f7-9a35-60189b92b467/Article%2033%20plants%20final%20list.pdf
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Figure 7-16 Number of plants operating under LLTDs in different Member States 

 

Source:  CIRCABC and COWI/Eunomia analysis 

Public participation in decision making   

One of the distinguishing features of the IED is ensuring that the public has a right to 

participate in the permitting decision-making process, and to be informed of its 

consequences. While it will be very difficult to quantitatively estimate potential 

implementation gaps in regards to ensuring public participation, one possible indicator 

for considering this aspect is the public availability of information related to 

permitting, including consideration of the ease with which this information can be 

accessed by the public. 

A recent EEB (2017) report has made an assessment of the availability of permitting 

information and its accessibility for all Member States and Norway. The report scored 

each MS based on several criteria, including the completeness and quality of permit-

related information, the availability of inspection and compliance reports and ease of 

use of the websites for accessing the permitting information. The results are presented 

in Figure 7-17.         
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Figure 7-17 Quality and accessibility of permitting information across EU-28 and Norway 

 

Source:  EEB (2017) 
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The report concluded that only three countries (Ireland, Norway and Bulgaria) have a 

good system of providing permitting related information, while only ten other Member 

States met the minimum requirements of the EU laws. All of the remaining Member 

States – indicated in red within the table - were deemed to have failed to meet the 

minimum requirements in regards to information provision to the public. This indicates 

that there is a potential implementation gap in respect of the IED’s information 

provision requirements for these countries. However, it is difficult to quantify the 

impacts of the gap.    

7.4 Implementation gap cost 

As discussed above, any estimate of the implementation gap costs made for the five 

NEC Directive pollutants will not be included in the total implementation gap costs for 

these pollutants given the overlap with the Air and Noise policy area. However, 

attempts have been made below to estimate potential contribution to the 

implementation gaps and costs due to emissions to air from the industrial sources for 

these pollutants, along with implementation gap costs for other pollutants. 

As discussed in Section 7.2 for some Member States and some pollutants a significant 

contribution to air pollution arises from industrial activities included within the IED. 

Table 7-4 presents the total emissions to air from IED activities in EU-28 in 2016 for 

each of the pollutants covered within the NEC Directive, heavy metals and organic 

micro-substances. 

Table 7-4 Total emissions to air from IED activities in EU-28 in 2016 (kilotonnes) 

Pollutant Emissions 

NEC Directive Pollutants (kilotonnes) 

SOx 1,692 

NOx 2,028 

PM2.5 222 

NMVOC 2,823 

NH3 774 

Metals and Organics (tonnes) 

As 150 

Cd 49 

Cr 189 

Hg 46 

Ni 383 

Pb 1,122 

PCDD/F 0.0017 

Total PAH 795 

Source:  CLRTAP Data and COWI/Eunomia analysis 

 

The EEA (2014a) has produced estimates of the damage costs relating to air pollution 

arising from European industrial facilities. These costs take into account the specific 

characteristics of industrial pollution – such as the height of the stack through which 

the pollution is emitted – as well as characteristics of the European country such as 

population density. Data has been developed for the key air pollutants and estimates 
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were originally developed in 2005 prices. These damage costs were converted to 2018 

prices using MS specific price inflation data for estimating impacts in current year 

prices (these are not presented here to save space). 

The EEA report also provided damage costs estimates for some of the heavy metals 

and organic micro-substances in 2005 prices. However, the damage costs for As, Cd, 

Hg and Pb were also estimated in a more recent study, which found the costs to be 

significantly higher than the earlier EEA estimates (Nedellec and Rabl, 2016). Table 

7-5 presents the damage costs for EU-28 from these two sources converted to 2018 

prices. 

Table 7-5 Damage costs for heavy metals and organic substances, EUR/kg (2018 prices) 

Pollutant 
EEA Estimates 

(EUR/Kg) 
New Estimates 

(EUR/Kg) 

As 349 5,713 

Cd 29 138,969 

Cr 38   

Hg 910 22,937 

Ni 3.80   

Pb 965 29,343 

PCDD/F 27,000,000   

PAH 1,279   

Source:  EEA (2014a), Nedellec and Rabl (2016), COWI/Eunomia analysis 

 

The above damage costs can be used to generate estimates of the total cost of 

emissions to air arising from IED activities for each MS, which are presented in Table 

7-6. The total estimated costs for the five main pollutants arising from industrial 

activity in Europe range from between EUR 65 bn and EUR 186 bn. Similarly, for 

heavy metals and organic micro-substances, the total estimated cost is EUR 37 bn. 

Adding the figures for both groups of pollutants, the total estimated cost of emissions 

to air from industrial activities in Europe is between EUR 101 bn and EUR 222 bn. 

This estimate relates to the impacts on society arising from overall levels of industrial 

emission to air, rather than that associated with the implementation gap for these 

pollutants arising from the IED. The latter cannot easily be quantified, for reasons 

which have been discussed earlier in this section. However, if the potential 

implementation gaps discussed in Section 7.3 above is 10% of the total costs of air 

pollution from IED activities, this would result in a substantial cost to society (in the 

order of EUR 10 bn to EUR 22 bn, of which EUR 3.7 bn is associated with potential 

implementation gap for emission of heavy metals and organic micro-substances to 

air). 
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Table 7-6 Total costs of emissions to air in 2016 from IED activities, million EUR (2018 
prices) 

Member State 

NEC Directive Pollutants 
Heavy metals 
and organics 

Total 

Low High Low High 

Austria 996 2,878 557 1,552 3,434 

Belgium 1,989 5,813 1,116 3,105 6,929 

Bulgaria 1,498 4,576 1,026 2,524 5,602 

Croatia 541 1,581 67 607 1,648 

Cyprus 37 78 15 52 93 

Czech Republic 2,515 7,195 231 2,746 7,426 

Denmark 343 970 86 429 1,056 

Estonia 311 884 852 1,164 1,736 

Finland 337 934 621 958 1,555 

France 4,756 13,290 1,818 6,575 15,109 

Germany 14,606 43,111 6,188 20,794 49,299 

Greece 814 2,283 269 1,083 2,552 

Hungary 1,174 3,440 126 1,300 3,567 

Ireland 236 655 87 323 742 

Italy 5,206 15,815 6,123 11,329 21,938 

Latvia 122 350 18 140 368 

Lithuania 231 655 11 242 667 

Luxembourg 80 224 32 111 256 

Malta 9 26 17 26 42 

Netherlands 1,859 5,375 318 2,177 5,693 

Poland 12,408 34,748 6,931 19,340 41,680 

Portugal 998 2,842 2,215 3,214 5,057 

Romania 3,327 9,662 639 3,966 10,301 

Slovakia 751 2,106 1,090 1,841 3,196 

Slovenia 285 841 115 400 956 

Spain 3,759 10,150 3,972 7,731 14,122 

Sweden 348 974 360 708 1,334 

United Kingdom 5,001 14,078 1,964 6,965 16,042 

            

EU-28 (EUR bn) 64.5 185.5 36.9 101.4 222.4 

Source:  COWI/Eunomia analysis 

 

In addition to the costs of emissions to air, there would be costs associated with 

emissions to water from industrial activities. Estimating these costs would require 

damage cost estimates for various emissions to water. However, given that damage 
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costs for emissions to water are extremely difficult to calculate35, there are no robust 

damage cost estimates for water pollutants that could be used to quantify the costs 

associated with emissions to water.  

Finally, there could be other costs associated with poor implementation in regards to: 

 Various flexibility provisions in the IED (Article 15(4), Article 32, Article 33, 

etc.); and 

 Potential higher emissions due to lack of stringency of permitting conditions. 

As discussed above, although these are not implementation gaps in respect of 

industrial emissions in a strict sense, they would still impose a cost to the society. 

However, it is not possible to quantify these costs given various data limitations. 

7.5 Lessons learnt and recommendations 

This policy area covers several EU legislations (IED, MCP Directive, Mercury Regulation 

and Seveso III Directive) involving different types of potential implementation gaps. 

However, for the majority of these implementation gaps, it is difficult to quantify the 

extent of the gap and associated costs. This was either due to the absence of a robust 

quantitative indicator for the extent of poor implementation or due to unavailability of 

the data that is required to estimate the implementation gap and/or associated costs. 

Some of these limitations are discussed below along with recommendations for further 

research. 

When analysing potential implementation gaps in relation to stringency of permits, we 

have restricted our analysis to only one subsector – cement production – given the 

time limitations of the study. A comprehensive analysis of these implementation gaps 

would require comparison of a large sample of permits for various industrial sectors 

across different Member States. It is recommended that further work is undertaken to 

quantify the extent of implementation gaps in this regard. Moreover, when accessing 

permits for the cement production facilities in Europe for our analysis, we were not 

able to retrieve permitting information for the majority of the Member States. Any 

further research in this area will benefit from increasing efforts by competent 

authorities to make permits publicly available and easily accessible in line with the 

requirements of the IED. 

Potential implementation gaps in terms of emissions to water from industrial sources 

are analysed using data from the E-PRTR database, which is subject to several data 

limitations (as discussed in Section 7.3). Given these data limitations, it is not possible 

to identify exact trends in emissions to water from industrial sources for quantification 

of potential implementation gaps. Moreover, the E-PRTR dataset provides actual 

emissions reported by individual facilities, but not the allowed emission limits specified 

in their respective permits. It would be useful to have this information presented in 

the E-PRTR database along with reported emissions, as this will allow for analysis of 

facilities that are not complying with their respective permitting conditions.  

We were not able to estimate any implementation gap costs for emissions to water 

from industrial sources, given that there are no robust damage costs estimates for 

                                           
35 The main complexity arises from site dependency i.e. dependency of the effects of pollutants 
on the characteristics of the water body (e.g. type of usage, flow rates, existing concentration 
levels, etc.). In addition, non-linearity of the exposure-response relationship (e.g. there could 
be safe threshold level of concentration) complicates matters further. Another problem concerns 
the varied nature of pollutant effects that are likely to be significant in terms of overall 
externalities per unit emission (unlike air emissions where the main impacts arise from health 

damages).   
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emissions to water. Further research is needed to establish damage costs for various 

water pollutants. Moreover, the damage costs for industrial emissions to air provided 

in the EEA (2014b) report were estimated using data from 2012. A more accurate 

quantification of implementation gap costs for emissions to air will be obtained once 

updated damage cost estimates become available.  

There could be potential implementation gaps in relation to application of derogations 

under Article 15(4), Article 32 and Article 33 of the IED, where these derogations were 

granted based on inaccurate assessment of the derogation criteria or failure to 

correctly implement the requirements of these articles by the Member States. 

However, currently no data related to these are available, and further research is 

recommended to analyse potential implementation gaps in this respect. Moreover, 

there is no data available on monitoring and enforcements activities undertaken by 

the competent authorities for ensuring compliance with permitting conditions. Further 

research in this area is needed to understand the extent of implementation gaps in 

relation to monitoring and enforcements required by the IED. 

Finally, quantification of the implementation gap and associated costs for the Seveso 

III Directive requires an estimation of the reduction in risk of major industrial 

accidents due to the implementation of the directive, as well as an estimation of the 

avoided damage costs for potential accidents in the absence of the directive. However, 

we could not identify any relevant research in this area and further research is 

recommended for analysing potential implementation gaps and associated costs. 

8. Horizontal instruments 

8.1 EU environmental policy and law 

Horizontal instruments do not focus on specific environmental policy areas but cut 

across them. The horizontal instruments identified are more procedural in nature and 

do not set specific quantifiable environmental targets. Rather, they aim to contribute 

widely to improving environmental conditions in the EU and so they may indirectly 

contribute to achieving the environmental targets set within the specific policy areas. 

They provide mechanisms to improve implementation of specific policies, decision-

making, and legislative development and so they even contribute to setting 

appropriate environmental targets. Further, in addition to enabling environmental 

remediation their effect is often of a preventive nature, while they also allow for the 

creation of efficiency gains.  

Horizontal instruments were not covered by the 2011 study, which hence did not 

provide an assessment of implementation gaps and costs for these instruments. 

Similarly, for this study we make no attempt to estimate an implementation gap cost 

for these instruments. Their procedural and process-oriented nature, as well as the 

lack of quantifiable environmental targets would not allow for precise assessment. 

Also, the implementation gap cost for horizontal instruments is captured to a large 

extent in the costs of not achieving targets in the other 6 specific policy areas. 

Nonetheless, in this chapter we discuss the implementation and effects of horizontal 

instruments separately and mainly in qualitative terms. We do so for a sub-set of the 

three Directives referred to as key horizontal instruments relevant to EU 

environmental rules by the Commission SWD(2018) 10 final36, namely: 

                                           
36 EC (2018g), Commission Staff Working Document, Environmental Compliance Assurance — 
scope, concept and need for EU actions Accompanying the document EU actions to improve 

environmental compliance and governance, COM(2018) 10 final 
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 Directive 2004/35/EC on environmental liability with regard to the prevention 

and remedying of environmental damage (ELD) 

 Directive 2007/2/EC establishing an Infrastructure for Spatial Information in 

the European Community (INSPIRE Directive) 

 Directive 2011/92/EU on the assessment of the effects of certain public and 

private projects on the environment, and as amended by Directive 2014/52/EU 

(EIA Directive) 

This sub-set of instruments is covered in more detail in the remainder of this chapter. 

Additional horizontal instruments not covered in detail notably include the SEA 

Directive (Directive 2001/42/EC), legislation on access to environmental information 

and public participation, as well as instruments not directly addressed at Member 

States (for more details see Annex 2: EU environmental law). 

8.2 Environmental target 

As previously noted, the horizontal instruments identified do not set specific 

quantifiable environmental targets, in the sense of specifying an environmental status 

to be achieved that can then be compared to the actual status reached – and thereby 

to derive an estimate of the implementation gap. We, thus, in the remainder of this 

section describe qualitatively the rationale and requirements of the three key 

Directives – the Environmental Liability Directive (ELD), the INSPIRE Directive and the 

EIA Directive and where relevant how these link to the other six policy areas. 

Environmental Liability Directive 

The ELD (Directive 2004/35/EC) requires that economic operators causing certain 

types of environmental damage take preventative and remedial actions and bear all 

the related costs. Overall, the ELD reinforces the ‘polluter pays’ principle, however it 

does not set quantifiable environmental targets. By establishing a framework of 

environmental liability, the ELD may indirectly contribute to achieving the 

environmental targets set within the other six policy areas. 

The ELD defines three types of environmental damage: 

 "damage to protected species and natural habitats" with significant adverse 

effects on the conservation status of such habitats or species as defined in the 

Birds Directive and the Habitats Directive 

 “water damage”, which is any damage that significantly adversely affects the 

ecological, chemical and/or quantitative status and/or ecological potential, as 

defined in the Water Framework Directive 2000/60, of the waters concerned 

 "land damage", which is any land contamination resulting from the 

introduction, in, on or under land, of substances, preparations, organisms or 

micro-organisms that creates a significant risk to human health 

Based on the above definitions, there may be stronger and more direct 

interdependencies with some of the specific policy areas. This goes in particular for 

nature and biodiversity as well as the water areas. Damage to air is not an 

environmental damage type, in its own right, under the above ELD definitions. 

However, air is indirectly covered to some extent by the ELD, which specifies that 

"environmental damage also includes damage caused by airborne elements as far as 

they cause damage to water, land or protected species or natural habitats" (Directive 

2004/35/EC, preamble paragraph 4). This means an indirect interlinkage of the ELD to 

the air and noise area. 
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Similarly, the degree of interdependencies of the ELD to the other policy areas may be 

connected to the scope of the liability regimes provided by the ELD. The types of 

activities listed in Annex III of the Directive (linked to strict liability) further reinforce 

the linkage to the water area and also suggest linkages of this horizontal instrument 

to the specific areas of industrial emissions and major accident hazards, waste, and 

chemicals.  

Looking at implementation of the ELD between April 2007 and April 2013 (period for 

which there is information available37), gives an indication of such actual linkages. 

According to the second implementation report of the ELD, Member States reported In 

in this period about 1,245 cases of environmental damage which triggered the 

application of the ELD, of which around 50% concerned damage to land, 30% damage 

to water accounts, and 20% damage to biodiversity (EC 2016g, p. 3). The 

occupational activities causing environmental damage in the same period were mostly 

related to the areas of (EC 2016g, p. 3-4):  

 Waste: Waste management activities  

 Chemicals: Treatment of dangerous substances, preparations, plant protection 

products or biocidal products 

 Nature and biodiversity damage from other occupational activities linked to 

fault-based liability 

 Water: when abstraction and impoundment, as well as discharges into ground 

and surface water are considered as a group 

 Industrial emissions / Air: Activities under the Industrial Emissions Directive  

                                           
37 Moreover, the Commission is soon publishing country fiches on the ELD on its website 
(expected in the first half of 2019): http://ec.europa.eu/environment/legal/liability/index.htm. 
The report has taken into account draft country fiches from July 2018 which were temporarily 

available through the ELD Expert Group.  
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Figure 8-1   ELD cases by number of cases according to the type of damaging activity 

 

Source:  COM/2016/0204 final, p. 4 

 

Besides the ELD, the European legal framework for environmental liabilities is further 

set out and reinforced through relevant provisions included in the EU Directives 

concerning the specific policy areas.  

For example, Article 7 of the Industrial Emissions Directive (2010/75/EU) includes 

provisions without prejudice to the ELD in the event of any incident or accident 

significantly affecting the environment. The provisions concern measures to be taken 

by operators and competent authorities in case of such event to limit the 

environmental consequences and to prevent further possible incidents or accidents. 

The Waste Framework Directive (2008/98/EC) specifies that without prejudice to the 

ELD, Member States may take action to recover the costs of non-compliance and 

remedial measures from persons responsible for waste management. The Landfill 

Directive (1999/31/EC) and the Mining Waste Directive (2006/21/EC) also set out that 

operators shall bear the costs of any measures to be undertaken to correct for 

significant adverse environmental effects revealed by the control and monitoring 

procedures of the facilities. 

INSPIRE Directive 

The INSPIRE Directive (2007/2/EC) aims to create a spatial data infrastructure for the 

purposes of EU environmental policies and policies or activities which may have an 

impact on the environment. It is based on the spatial data infrastructures established 

by Member States and addresses 34 spatial data themes needed for environmental 

applications.  
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The Directive sets requirements with respect to the interoperable sharing and 

exchange of spatial data across Europe, which can help Member States to monitor and 

report, on the environment more effectively and efficiently as well as implement and 

enforce environmental law and carry out complex tasks that depend on the use of 

spatial information. INSPIRE, which is being implemented in incremental stages and 

needs to be fully implemented by 2021, does not set quantifiable environmental 

targets but requires compliance with the conditions for interoperable sharing and 

exchange of spatial data across Europe. What is more, as pointed out in the 2016 

INSPIRE implementation report (EC 2016i, p. 4), there has not been an identified 

upper limit or total number of datasets falling within scope of the Directive, which 

makes it difficult to define a target in terms of number of datasets and the 

implementation gap in that regard. 

The Directive supports the application of knowledge-based policies and monitoring of 

activities that have an environmental impact, through setting out actions to remove 

obstacles to the sharing of spatial data between all levels of government within and 

across Member States. This means that public authorities and the organisations 

working on their behalf should have obstacle-free access and the right to use the 

spatial data owned by other public authorities.  

In addition, non-public authorities including the private sector, academia, NGOs, and 

private citizens should also have access to INSPIRE spatial data, according to 

applicable conditions for the re-use of data by third parties set by another Directive, 

namely the Re-use of Public Sector Information (PSI) Directive (Directive 

2003/98/EC). 

EIA Directive 

The EIA Directive 2011/92/EU as amended by Directive 2014/52/EU aims to ensure 

that public and private projects which are likely to have a significant effect on the 

environment are adequately assessed before they are approved. The possible impacts 

that a project may have on the environment are identified and assessed before 

development consent is provided to allow such a project to proceed. Developers can 

adjust projects accordingly to avoid or minimise negative environmental impacts 

before they occur, and competent authorities can incorporate measures into the 

project approval to avoid, reduce or compensate for negative impacts. Moreover, the 

Directive also ensures early public participation in the environmental decision-making 

procedures, by providing public concerned with the possibility to comment before a 

development consent decision is taken, and by requiring competent authorities to 

inform the public inter alia on the envisaged measures to avoid, reduce or compensate 

environmental impacts when approving projects. 

The EIA Directive does not set quantifiable environmental targets/standards, but 

procedural requirements to ensure that significant impacts of a project on the 

following factors are responded to: (a) population and human health; (b) biodiversity, 

with particular attention to species and habitats protected under Birds and Habitats 

Directives (c) land, soil, water, air and climate; (d) material assets, cultural heritage 

and the landscape. The EIA process enables public authorities and project developers 

make well-informed decisions with respect to permitting (development consent) and 

project design based on objective information and the results of consultation with the 

public/stakeholders. 

8.3 Implementation gap 

The horizontal instruments identified for the purposes of this study do not set specific 

quantifiable environmental targets. Rather, they aim to contribute widely to improving 

environmental conditions in the EU and so they may indirectly contribute to achieving 
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the environmental targets set within the specific policy areas. This also implies that 

any non-implementation of the horizontal instruments may be measured in part via 

(higher) implementation gaps for the specific policy areas.  

The 2017 Environmental Implementation Review, as well as other available reports 

identified several challenges in the implementation of the various horizontal 

instruments, thereby suggesting the existence of implementation gaps. However, as 

the instruments falling within this category are more 'procedural' in their nature, i.e. 

they do not set specific environmental targets, but rather provide mechanisms to 

improve decision-making, legislative development and implementation, the size of the 

implementation gap is difficult to assess in quantitative terms.  

Below, we describe the status of the implementation of the three Directives in 

qualitative terms based on available implementation reports and studies.  

Environmental Liability Directive 

The 2017 Environmental Implementation Review Communication found that 22 EU 

Member States would need to “step up efforts in the implementation of the 

Environmental Liability Directive (ELD) with proactive initiatives, such as setting up a 

national register of ELD incidents and/or drafting national guidance.”38. 

The 2016 REFIT evaluation of the ELD showed that the Directive had helped improve 

the level of environmental protection in the EU to a limited degree, however that it 

had not yet fulfilled its potential (EC, 2016h). This suggests that there was at the time 

an implementation gap. The evaluation found that implementation varied significantly 

from one Member State to another in terms of the number of ELD cases and the way 

the Directive was implemented, partly explained by the framework character of the 

Directive. "A few Member States appear to make use of the ELD relatively frequently 

for environmental damage incidents, using it as a mainstream enforcement tool in 

circumstances where EU law might in any case require action (e.g. biodiversity 

damage). Other Member States appear to apply national legislation for environmental 

damage incidents instead of the ELD, by making extensive use of their interpretation 

of the ‘significance threshold’"39.  

The second implementation report on the ELD published in 2016 presents the 

experience gained in applying the Directive between 2007 and 2013 (EC, 2016g). It 

found that the ELD enabled in this period the remediation of environmental damage of 

a total of EUR 180 million, or EUR 6 million if the five major instances are excluded 

(EC 2016g, p. 5). Member States reported approximately 1,245 confirmed incidents of 

environmental damage which triggered the application of the ELD (EC 2016g, p. 2; EC 

2016h, p. 22)40. About 50% of the reported cases concerned damage to land, 30% 

damage to water and 20% damage to biodiversity. Two Member States accounted for 

more than 86% of all reported damage cases and six Member States reported most of 

the remaining cases, while eleven Member States had reported no ELD damage 

incidents possibly because they dealt with such cases under other national legislation. 

                                           
38 EC (2017), Annex 1 to Commission Communication, The EU Environmental Implementation 

Review: Common challenges and how to combine efforts to deliver better results, Guidance to 

Member States: suggested actions on better environmental implementation, COM/2017/063 
final, p.7 
39 EC (2016), Executive Summary to the REFIT Evaluation of the Environmental Liability 
Directive, SWD(2016) 122 final, p.3. 
40 In addition, Member States (excluding Italy) voluntarily reported 31 instances of imminent 
threat of environmental damage. However, this is likely a low estimate, as reporting of 
incidences of imminent threat is formally outside of the scope of Member State reports to the 

Commission. Source: SWD(2016) 121 final, p. 22. 
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The number of annual ELD cases per Member State varied from 95 to 0, a divergence 

found to be largely explained by different legal frameworks and in particular by 

whether pre-existing legislation was repealed or not, possible differences in the state 

of the environment, and different interpretations of key terms and concepts (e.g. the 

'significance' threshold). Draft country fiches on the ELD41 suggest that this divergence 

in terms of the number of cases treated under the ELD in different Member States 

continues to be observed today. 

The information available through the REFIT evaluation and the ELD second 

implementation report suggests that there is likely to be an implementation gap and 

that the application of the ELD can be strengthened and streamlined. The number of 

reported incidents provides an indication as of which countries have made 

considerable efforts to implement the Directive. 

 

                                           
41 The Commission is soon publishing country fiches on the ELD on its website (expected in the 
first half of 2019): http://ec.europa.eu/environment/legal/liability/index.htm. The report has 
been based on draft country fiches from July 2018 which were temporarily available through the 

ELD Expert Group page. 

http://ec.europa.eu/environment/legal/liability/index.htm
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Table 8-1 Number of confirmed ELD environmental damage cases, April 2007 – April 2013 

Number of confirmed ELD 
environmental damage cases 

Member States 

Zero (0) Reported that no ELD incidence occurred: 

 Czech Republic 

 Denmark 

 France 

 Luxembourg 

 the Netherlands 

 Slovenia 

 Slovakia 

Initiated proceedings but the cases were either pending or 
concerned only incidents of imminent threat: 

 Austria 

 Bulgaria 

 Ireland 

 Malta 

 

1 - 60   Belgium 

 Cyprus 

 Estonia 

 Finland 

 Germany 

 Greece 

 Italy 

 Latvia 

 Lithuania 

 Portugal 

 Romania 

 Spain 

 Sweden  

 United Kingdom 

 

> 500  Hungary  

 Poland 

 

Source:  Based on EC (2016h), REFIT Evaluation of the ELD, SWD(2016) 121 final, p. 22 

 

However, it is difficult to make a judgement on the size of the implementation gap 

(nationally and EU wide), due to both data availability gaps and also conceptual 

difficulties in defining the gap (stemming largely from the absence of an 

environmental target), not least because a high number of reported incident cases in a 

Member State does not necessarily indicate that the Member State in question applies 

the ELD more strictly or a low implementation gap, and vice versa: 

 A low (high) number of ELD reported cases of occurred environmental damage 

could either indicate good (poor) environmental status/low (high) number of 

environmental damage instances, or that damage instances are dealt with 

under environmental liability clauses in national law e.g. national water or 

waste legislation (or that there was no pre-existing national environmental 
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liability law or if there was that it has been repealed), or a high (low) 

implementation gap. It could also be linked to the Member State interpretation 

of the 'significance threshold' for environmental damage. 

 Data availability: Non-obligatory reporting of instances of imminent threat of 

environmental damage, means that the number of cases of prevented damage 

due to immediate action is largely unknown. 

INSPIRE Directive 

As already mentioned, the INSPIRE Directive, which needs to be fully implemented by 

2021 does not set environmental targets, while it covers an enormous number of 

potential spatial datasets and, from the outset, no upper limit or total number could 

be identified (EC 2016i, p. 4).  

The 2017 Environmental Implementation Review Communication noted that “in most 

Member States, data-sharing has not progressed as much as the INSPIRE Directive 

intended, and Member States need to step up efforts if they are to derive the full 

benefits of the Directive's potential” (COM/2017/063 final, p.11). 

The Commission 2016 report presenting the implementation progress of the Directive 

as well as results of its REFIT evaluation, showed that although progress had been 

made in implementing the Directive by 2014, none of the deadlines with respect to the 

Directive's major milestones had been met by all Member States (EC 2016i, p.4). This 

suggested an implementation gap at the time. The requirements and timetable 

defined by the Directive did not pose fundamental problems for eight Member States, 

however, for many others progress did not meet expectations (EC 2016i, p.7). The 

2016 report presented key reasons for the implementation gaps, including delays in 

transposing and setting up effective administrative structures due to political, legal 

and economic challenges at national level (EC 2016i, p.7-8). The principle reason 

highlighted for the implementation gaps was the complex and heterogeneous national 

data policies and the absence of a pan-European data policy hindering the free flow of 

data. Legal or financial barriers hindered the accessibility of many datasets, a 

prerequisite for creating added value from these data in the internal market. Here it is 

worth noting that in the meantime the EU has taken action to unlock the re-use 

potential of different types of data and facilitate its free flow across borders in the 

context of its Digital Single Market strategy42.  

A more recent report by the Commission’s Joint Research Centre (JRC, 2017) provided 

the status of implementation of the INSPIRE Directive in EU in 201643 and the 

progress made since the above-mentioned mid-term report and REFIT evaluation 

which referred to the situation in 2013-14. This covered: i) the state of play with 

respect to the governance, use and impact of the Directive in Member States on the 

one hand; and ii) Member State progress with the implementing the four main steps in 

                                           
42 For example, on 22 January 2019, negotiators from the European Parliament, the Council of 
the EU and the Commission reached an agreement on a revised directive that will facilitate the 

availability and re-use of public sector data, http://europa.eu/rapid/press-release_IP-19-

525_en.htm  
43 The 'Summary Report on Status of implementation of the INSPIRE Directive in EU' draws inter 
alia on Member States 2016 tri-annual INSPIRE implementation reports. INSPIRE Article 21(d) 
requires Member States to prepare and submit every three years, starting in 2010, an 
implementation report with information on the coordinating structures, on the use of the 
infrastructure for spatial information, on data-sharing agreements and on the costs and benefits 
of implementing the INSPIRE Directive. Tri-annual implementation reports were submitted by 

Member States in 2010, 2013 and 2016, while the next one is due in 2019. 

http://europa.eu/rapid/press-release_IP-19-525_en.htm
http://europa.eu/rapid/press-release_IP-19-525_en.htm
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relation to management of spatial datasets that fall under the Directive. The findings 

with respect to both aspects are summarised in the table below. 

 

Table 8-2  State of play with respect to the governance and use of INSPIRE, and progress 
with implementing provisions on management of spatial datasets in Member 
States, 2016 

Aspect Requirement Progress as of 2016 

G
o
v
e
rn

a
n
c
e
 a

n
d
 u

s
e
 o

f 
th

e
 I

N
S
P
IR

E
 D

ir
e
c
ti
v
e
 

Ensuring 
effective 
coordination 
(Article 1844) 

 In 19 Member States, the implementation of this provision was well advanced 
or (nearly) completed while any outstanding issues were minor / could be 
addressed easily. 

 In 9 Member States, implementation of this provision had started and made 
some progress but was still far from being complete. Outstanding issues were 
significant and needed to be addressed. The outlook for 8 of these Member 
States was assessed to be positive, with clear and targeted actions having 

been identified which would allow reaching the objectives of the legislation in 
an effective way. 

 In no (0) MS was the implementation of this provision found to be falling 
significantly behind or to have not started, such that serious efforts would be 
necessary to close the implementation gap. 

Data sharing 
without 

obstacles 
(Article 1745) 

 In 15 Member States, the implementation of this provision was well advanced 
or (nearly) completed while any outstanding issues were minor / could be 
addressed easily. 

 In 13 Member States, implementation of this provision had started and made 
some progress but was still far from being complete. Outstanding issues were 
significant and needed to be addressed. The outlook for 8 of these Member 
States was assessed to be positive, with clear and targeted actions having 
been identified which would allow reaching the objectives of the legislation in 
an effective way. 

 In no (0) MS was the implementation of this provision found to be falling 
significantly behind or to have not started, such that serious efforts would be 
necessary to close the implementation gap. 

Usage of the 
infrastructure 
for spatial 
information 

Usage at MS level:  

 The documentation of spatial data sets and services has raised awareness 
about their availability in the public administration, and has improved spatial 
data sharing and use. 

 The use of the spatial infrastructure stays limited, without having specific 
tailored guidelines and an application layer that satisfies existing use cases 

 The availability of view and download services that can be reused by targeted 
applications is essential in order to build such an abstraction layer that 
satisfies existing use cases 

 Usage of discovery services was limited mostly to professional users (and not 
available to the wider user community) 

                                           
44 Article 18 of the INSPIRE Directive stipulates that "Member States shall ensure that 
appropriate structures and mechanisms are designated for coordinating, across the different 

levels of government, the contributions of all those with an interest in their infrastructures for 

spatial information. These structures shall coordinate the contributions of, inter alia, users, 
producers, added-value service providers and coordinating bodies, concerning the identification 
of relevant data sets, user needs, the provision of information on existing practices and the 
provision of feedback on the implementation of this Directive". 
45 Article 17 of the INSPIRE Directive foresees that "Each Member State shall adopt measures 
for the sharing of spatial data sets and services between its public authorities [and that these 
measures] shall preclude any restrictions likely to create practical obstacles, occurring at the 

point of use, to the sharing of spatial data sets and services". 
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Aspect Requirement Progress as of 2016 

 In Member States with limited or low quality service offering, usage of the 
infrastructure tends to be limited. 

 In Member States where the Open Data initiative is higher on the political 
agenda, and Open Data and INSPIRE ambitions were implemented in a 
complementary way the use of spatial data and the INSPIRE infrastructure is 
boosted. 

In Member States where the legal obligation is the only driver for the INSPIRE 
implementation and where no use cases were being developed or where 
implementation was done in isolation, the use of the infrastructure was limited. 

 

Usage at EU level: 

 The lack in availability of interoperable pan-European information products 
within the INSPIRE infrastructure that support and facilitate EU-level use 
cases limits the use of the infrastructure at EU-level.  

 There are still many isolated and non-interoperable data sets that cannot be 
used in cross-border and EU applications. 

The Commission has selected monitoring and reporting under the environmental 
acquis as a priority use case for the development of a first set of pan-European 
information products. A rolling priority list of eReporting data sets related to 

environmental reporting obligations has been prepared. 
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Step 1: 
Identify 
spatial 
datasets 

By mid-2016, Member States had identified more than 90,000 spatial data sets in 
relation to themes listed in the INSPIRE annexes, demonstrating a lot of progress 
from 2013 onwards. Many spatial data sets have been identified in this period, 
mainly under Annex III data themes. Trends and outlook are in most cases 
positive. A lot of relevant spatial data sets have already been identified for the 
different data themes. The identification could further improve by identifying and 
documenting spatial data sets required under the existing reporting and 

monitoring regulations of EU environmental law. 

In 8 Member States, the implementation of this provision was well advanced or 
(nearly) completed. In 20 Member States, implementation of this provision had 
started and made some progress but was still far from being complete; of these 
20, the outlook was positive for 14 Member States. 

Step 2: 
Document 
the identified 
spatial 
datasets 
(metadata);  

Documentation on data and services in EU is constantly improving. Overall, 87% of 
the metadata (data sets and services) conforms to the INSPIRE metadata 
specifications. 

In 18 Member States, the implementation of this provision was well advanced or 
(nearly) completed. In 10 Member States, implementation of this provision had 
started and made some progress but was still far from being complete; of these 
10, the outlook was positive for 8 Member States. 

Step 3: 
Provide 
services for 
identified 
spatial 
datasets 
(discovery, 
view, 
download) 

The number of digital spatial data services across EU is evolving slowly. More than 
40,000 view services and more than 30,000 download services are available. 
However, many of identified spatial data sets are still not accessible through the 

services and there is space for improvement. The overall technical conformity of 
the existing services is more than 50%, which is low and should be also further 
improved.  

 In 3 Member States, the implementation of this provision was well advanced 
or (nearly) completed. 

 In 20 Member States, implementation of this provision had started and made 
some progress but was still far from being complete. Outstanding issues were 
significant and needed to be addressed. The outlook for 12 of these Member 
States was assessed to be positive, with clear and targeted actions having 
been identified which would allow reaching the objectives of the legislation in 
an effective way. 

 In 5 MS the implementation of this provision was found to be falling 
significantly behind or to have not started, such that serious efforts would be 
necessary to close the implementation gap. The outlook for 4 of these 
Member States was assessed to be positive, with clear and targeted actions 
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Aspect Requirement Progress as of 2016 

having been identified 

 Step 4: Make 
spatial 
datasets 
interoperable 
by aligning 
them with 
the common 
data models. 

Almost 14,000 data sets in EU reported to be conformant to the INSPIRE 
interoperability specifications. It shows that Member States had started 
preparations to meet 2017 and 2020 data interoperability deadlines. However, 
significant efforts need to be made by all Member States in order to meet these 
obligations. 

The outlook for 21 of these Member States was assessed to be positive, with clear 
and targeted actions having been identified which would allow reaching the 
objectives of the legislation in an effective way. For another 5 Member States, the 
outlook was assessed to be neutral (neither positive nor negative), as no real 
progress had been made in the recent past or the identified actions were not clear 
and targeted enough to predict a more positive outlook.  

Source:  Based on JRC (2017) 

 

With respect to the usage of INSPIRE infrastructure at EU level, a priority list of 

datasets has been identified that relate to environmental reporting (e-Reporting) 

obligations under the EU environmental acquis. They have been defined in the 

framework of INSPIRE Maintenance and Implementation Work Plan (MIWP) 2016-

2020. Among the main objectives of the Commission for establishing the priority list of 

data sets for e-Reporting has been to communicate to Member States information 

priorities and expectations through clearly identifying the spatial data sets relevant for 

environmental reporting. The list is a "living" inventory of environmental information 

needs and as such provides an instrument to incrementally build comparable INSPIRE 

maturity across Member States, as well as an instrument to monitor progress on 

INSPIRE implementation in general and for the reporting use case specifically46. Thus, 

it gives some insights into the status of implementation of the Directive by Member 

States. 

The recently launched INSPIRE Geoportal47 provides statistical overviews by 

environmental domain and by country of the availability of the priority data sets, 

including the number of datasets with metadata, download and view services. The 

priority datasets concern key e-Reporting legislation and fall under 6 environmental 

domains, namely Air & Noise, industry, Waste, Nature & Biodiversity, Water, and 

Marine (see table below). Water is clearly the domain at the forefront in terms of 
number of INSPIRE conforming datasets for e-Reporting purposes (see table below). 

                                           
46 MIWP action 2016.5 "Priority list of datasets for e-Reporting". https://ies-
svn.jrc.ec.europa.eu/projects/2016-5/wiki/  
47 The INSPIRE Geoportal was launched in September 2018, http://inspire-

geoportal.ec.europa.eu/pdv_home.html  

https://ies-svn.jrc.ec.europa.eu/projects/2016-5/wiki/
https://ies-svn.jrc.ec.europa.eu/projects/2016-5/wiki/
http://inspire-geoportal.ec.europa.eu/pdv_home.html
http://inspire-geoportal.ec.europa.eu/pdv_home.html
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Table 8-3 Number of e-Reporting datasets with metadata, download and view services, by 
environmental domain, February 2019 (all countries)* 

Source:  INSPIRE Geoportal (accessed 08/02/2019 

Notes: Total figures include the EU-28, Norway, Switzerland, Liechtenstein and Iceland 

The typology of environmental domains used on the INSPIRE Geoportal is slightly 

different compared to the environmental policy areas of this study: Chemicals is not 

included as a category, while water forms two distinct categories. The INSPIRE 

Geoportal also provides an overview of the number of Member States’ priority data 

sets with metadata, download and view services, grouped by e-Reporting legislation: 

Table 8-4 e-Reporting legislation of priority data sets 

e-Reporting legislation covered 
by priority data sets 

Number of datasets with 
Metadata | downloadable 

| viewable 

(all Member States) 

Relevant environmental areas of 
the present study 

Landfill of Waste Directive 
(Directive 1999/31/EC) 

2 | 1 | 1 Waste 

Water Framework Directive 
(Directive 2000/60/EC) 

312 | 122 | 147 Water 

Noise Directive (Directive 

2002/49/EC) 

149 | 88 | 101 Air and noise 

Extractive Waste Directive 
(Directive 2006/21/EC) 

1 | 0 | 0 Waste / Industrial emissions and 
major accident hazards 

Bathing Water Directive 

(Directive 2006/7/EC) 

13 | 10 | 7 Water 

Floods Directive (Directive 
2007/60/EC) 

184 | 68 | 107 Water 

Air Quality Directive (Directive 
2008/50/EC) 

65 | 17 | 27 Air and noise 

Marine Strategy Framework 
Directive (Directive 2008/56/EC) 

23 | 14 | 14 Water 

Birds Directive (Directive 56 | 35 | 37 Nature and biodiversity 
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2009/147/EC ) 

Industrial Emissions Directive 
(Directive 2010/75/EU) 

14 | 4 | 4 Industrial emissions and major 
accident hazards 

SEVESO III Directive (Directive 
2012/18/EU ) 

8 | 4 | 6 Industrial emissions and major 
accident hazards 

Sewage Sludge Directive 
(Directive 86/278/EEC) 

1 | 0 | 0 Water 

Urban Waste Water Treatment 
Directive (Directive 91/271/EEC) 

55 | 24 | 39 Water / Industrial emissions and 
major accident hazards 

Nitrates Directive (Directive 
91/676/EEC ) 

26 | 14 | 19 Chemicals / Water 

Habitats Directive (Directive 
92/43/EEC) 

91 | 54 | 57 Nature and biodiversity 

Drinking Water Directive 

(Directive 98/83/EC) 
6 | 3 | 6 Water 

Recommendation on hydraulic 
fracturing (Recommendation 
2014/70/EU) 

3 | 1 | 1 Industrial emissions and major 
accident hazards / Water / Air 
and noise 

European Pollutant Release and 
Transfer Register (Regulation 
(EC) 166/2006) 

20 | 9 | 9 Air and noise 

Invasive Alien Species Directive 
(Regulation (EU) 1143/2014) 

6 | 1 | 2 Nature and biodiversity 

Mercury Regulation (Regulation 
(EU) 2017/852 ) 

0 | 0 | 0 Chemicals / Waste / Industrial 
emissions and major accident 
hazards 

Nationally designated areas – 
CDDA (EEA Annual Work 
Programme) 

59 | 25 | 25 Nature and biodiversity 

National biogeographical regions 
(National legislation) 

13 | 6 | 6 Nature and biodiversity 

Source:  INSPIRE Geoportal (accessed on 8 February 2019) 

 

The situation per Member State as of February 2019 is presented in the following 

table. A total of 1,016 e-reporting datasets with metadata were available as of 

February 2019 in the different Member States, and about half as many with download 

(452 e-reporting datasets) or view services (557 e-reporting datasets).  
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Table 8-5 Number of e-Reporting datasets with metadata, download and view services, by 
Member State, February 2019 (all environmental domains) 

Country Metadata Download services View services 

Austria 74 63 68 

Belgium 101 28 57 

Bulgaria 0 0 0 

Croatia 14 1 3 

Cyprus 5 5 1 

Czech Republic 39 5 37 

Denmark 39 5 5 

Estonia 21 1 1 

Finland 20 15 13 

France 117 0 0 

Germany 65 29 15 

Greece 38 31 31 

Hungary 13 0 0 

Ireland 9 0 0 

Italy 16 0 1 

Latvia 0 0 0 

Lithuania 0 0 0 

Luxembourg 66 66 56 

Malta 54 52 54 

Netherlands 42 25 26 

Poland 1 0 0 

Portugal 134 27 79 

Romania 21 10 1 

Slovakia 12 2 5 

Slovenia 4 1 0 

Spain 81 80 81 

Sweden 30 6 23 

United Kingdom 0 0 0 

Total 1016 452 557 

Source:   Based on INSPIRE Geoportal information (accessed 08/02/2019) 

 

A mixed picture of the situation can be drawn from the above table, ranging from 

some Member States with zero availability of priority data sets with metadata, 

download or view services (BG, LV, LT, UK), to Member States with a high number of 

INSPIRE conforming priority datasets (e.g. AT, BE, PT, ES, LU). Also, some countries 

demonstrate a more balanced attention to metadata, download and view services 

(e.g. AT, EL, MT, LU, ES), while others have prioritised the availability of metadata 

(e.g. FR, BE, DE, EE, HU, IE), download services relative to view services (e.g. DE, 

RO) or view services relative to download services (e.g. BE, CZ, PT, SE). 
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EIA Directive 

According to the impact assessment of the proposal amending the EIA Directive in 

2012, the implementation gaps of the EIA Directive concerning the screening process, 

insufficient quality of the EIA documentation and public participation represented 12% 

of the infringements related to EU environmental law (EC 2012, p. 44). 

Implementation gaps were often observed in Member States where a high number of 

infrastructure projects were carried out and which had less experience in applying the 

Directive, and in Member States where its application is decentralised.  

We note the caveat that infringement cases do not provide a complete or 

representative picture of the implementation status, but rather indicate areas of 

implementation deficiencies of strategic or political importance48. While keeping this in 

mind, a similar exercise shows that the EIA Directive represented close to 10% (or 28 

out of 290) of the active infringement cases related to EU environmental law as of 1 

November 201849. Eleven (11) of the 28 active cases concerned cases of late 

transposition (known as “non-communication cases”) of the 2014 amendments to the 

Directive. From the remaining 17 active cases, at least 5 concerned the transposition 

into national law of access to justice in environmental matters provisions of the EIA 

Directive, 4 concerned poor quality EIAs, 4 insufficient coverage. Six (6) of the 9 cases 

pertaining to specific projects, concern impacts on nature & biodiversity.  

8.4 Implementation gap cost 

As already noted we do not estimate an implementation gap cost for horizontal 

instruments. However, we describe the foregone benefits from the non-

implementation of horizontal instruments in qualitative terms. These concern 

environmental and health impacts within the specific policy areas but also wider socio-

economic benefits. 

Environmental Liability Directive 

The ELD’s fundamental principle is prevention of environmental damage incentivised 

by exposing operators to potential legal and financial liability for the damage caused 

and the subsequent remediation. This exposure induces operators to assess and 

manage environmental risks with a view to preventing environmental damage from 

occurring in the first place. Furthermore, the Directive requires operators to initiate 

preventative measures where there is an imminent threat of environmental damage 

occurring. In the event that environmental damage does occur, the ELD focuses on its 

remediation. Overall, the ELD reinforces the ‘polluter pays’ principle. 

The impact of non-implementation would translate into reduced levels of 

environmental risk assessment and risk management by operators and hence a 

reduced prevention of environmental damage – resulting from higher occurrence of 

incidents or accidents. It would also mean that imminent environmental damage 

would be more likely to materialise, and that occurred damage would not be 

remedied. The incentivising effect of the Directive, materialising in enhanced 

precautionary measures and better financial security, and the prevented damage due 

                                           
48 This is in particular the case since the 2016 Commission Communication 'EU law: Better 
results through better application', whereby the Commission has taken a more strategic 
approach to its enforcement actions when it comes handling of infringements, focusing on cases 
of incorrect application raising issues of wider principle, cases where there is sufficient evidence 
of a general practice, of a problem of compliance of national legislation with EU law or of a 
systematic failure to comply with EU law. 
49 COWI/Eunomia estimate based on the list of active infringements as of 1 November 2018, 

http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions 

http://ec.europa.eu/atwork/applying-eu-law/infringements-proceedings/infringement_decisions
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to immediate action in case of imminent damage, is largely unknown due to yet non-

existing data EC (2016g, p.5). The amount of remedied environmental damage under 

the ELD between 2007 and 2013 amounted to around EUR 180 million in total, or 

around EUR 6 million if the five major instances are excluded (2016g, p.5). 

There are some reports of environmental damage costs in particular for major 

incidents or accidents in the EU, which illustrate the magnitude of environmental 

liabilities that can be incurred in case of such major incidents. Costs related to 

prevention and remediation of environmental harm can be in the tens to hundreds of 

millions of euro, before even taking into account additional costs pertaining to 

property damage, personal injury claims, legal costs, fines etc (Irish EPA, 2014, 

Appendix C, p. 77 and Table C3).  

 

Table 8-6 Environmental liability cost estimates for major past incidents/accidents in the EU 

Operator/ 
location 

Description of operation and incident Environmental liability costs 

Buncefield, UK Oil-products storage depot 

Seveso site 

Vapour cloud explosion and fire 

Major losses of fuel, foam and fire water 
to environment 

Competent authority and government 
response EUR 18 million* 

Emergency response EUR 8.4 million * 

Environmental impact (drinking water) 
EUR 2.4 million * 

Costs do not include those associated with 
storage and treatment of fire water 

Chemie-Pack, 
Netherlands 

Storage, blending, filling and packaging of 
chemicals 

50 employees 

Seveso site 

Fire 

Estimated total costs of EUR 65.4m: 

Land damage EUR 38.2 million 

Waterbed pollution of ditches EUR 13.5 
million 

Cleaning up above the ground EUR 9.6 
million 

Management of fire water EUR 2.5 million 

Waterbed pollution port EUR 1.6 million 

Boliden Apirsa 
mine, Aznalcóllar, 
Spain 

Large-scale losses from mine tailings dam Remedial and restoration measures cost 
local and national authorities around EUR 
101 million. 

Protective measures cost the authorities a 
further EUR 70 million. 

AZF chemical 
plant, France 

Explosion resulting in the release of nitric 
acid and ammonia into river, leading to 
large-scale destruction of aquatic fauna 

The clean-up pollution operation and the 
rehabilitation of the site cost an estimated 
EUR 250 million. 

Sources: Irish EPA (2014). Guidance on assessing and costing environmental liabilities, 
Appendix C, p. 77 and Table C3; BIO Intelligence Service et al. (2012). Study to explore the 
feasibility of creating a fund to cover environmental liability and losses occurring from industrial 

accidents; Nicolette Bouman (Ministry of Infrastructure and the Environment, The Netherlands) 
(2012). Fire at Chemie-Pack; Mike Jenkins (Environment Agency Technical Adviser) (2013) 

Calculating the cost of pollution incidents; NL (2013), Report under Article 18(1) of Directive 
2004/35/EC. 
Notes:  figures marked with an * were converted to euro on basis of £1.00 = EUR 1.20. 

 

The following table provides more details on the Chemie-Pack fire incident in the 

Netherlands, which resulted in environmental damage cost of about EUR 65.4 million.  
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Table 8-7 Environmental liability costs – the case of Chemie-Pack fire incident 

Incident description 

In January 2011 there was a major fire at Chemie-Pack, a storage, blending, filling and packaging facility of 
chemicals in Moerdijk, the Netherlands. The incident resulted in damage to the soil because of pollution of 
the water used to put out the fire.  

Damage assessment 

The area affected was determined by the experts from the Regional Environmental Service. The area 
affected was assessed at approximately 8 hectares. The starting point for determining the area was that a 
mix of chemicals (incl. pesticides, volatile aromatics, chlorobenzenes, dioxins, VOCls, PAHs and PCBs) 
stored at Chemie-Pack were flushed away with the water used to put out the fire. The chemicals 
subsequently penetrated the soil. This water also polluted the water beds of the surrounding ditches and 
those of De Roode Vaart and the Northern Dock. 

Trigger of environmental liability provisions  

The occupational activity at Chemie-Pack is covered by Annex III.7.(a) of the ELD. The ELD is implemented 
in the Netherlands through title 17.2 of the Dutch Environmental Management Act (Wet milieubeheer). 

Although the incident would fall under the Dutch ELD-transposing provisions, these were not formally 
triggered, and the case was not reported by the competent authorities to the Dutch ELD reporting point. 
Nonetheless, the various competent bodies acted immediately in order to ensure that the pollution would 
remain as limited as possible and would be removed by the firm, and that the firm would be made liable for 
the costs. In doing so the competent authority took as its legal basis the regulations implementing the 
Seveso Directive, national water legislation and national soil regulations, the latter being stricter than the 
Dutch law implementing ELD in the sense that they stipulate that all soil pollution must be cleared up 
(rather than pollution above a significant damage threshold). By doing, this the competent authority 
considered that the objective of the ELD was achieved. 

Remediation measures  

To remediate the damage and restore water and land at their status before the incident, the measures 
taken included: 1. Removal of the water used to put out the fire (restrict: remove the source of spreading 
and contact possibilities); 2. Removal of the slurry (restrict: remove source of spreading and contact 
possibilities); 3. Removal of pollution (rectify: examination and decontamination) for both the topsoil and 
the surface water. For soil decontamination the source was removed as much as possible and the risks of 
further spreading were controlled while limiting the costs as much as possible. A groundwater protection 
system was put in place to ensure that the pollution did not spread to the deeper groundwater and. 

Remediation costs and recovery 

The costs involved in the remediation action regarding water and land damage were estimated at EUR 65.4 
million (excluding the costs for the acute phase and project organisation). The amount concerns direct costs 
for treating the water used to put out the fire, above-ground clearance and waterbed and soil 

decontamination: 

Remediation measure Cost 

Soil decontamination EUR 38.2 million 

Ditch waterbed decontamination EUR 13.5 million 

Above-ground clearance EUR 9.6 million 

Treating the water used EUR 2.5 million 

Port waterbed decontamination EUR 1.6 million 

Total EUR 65.4 million 

The costs were initially borne by the municipality, the province, Water Board Brabantse Delta, 
Rijkswaterstaat and the Moerdijk Port Authority, who then started proceedings for their recovery. Chemie-
Pack went bankrupt after the fire, but the real estate company of Chemie-Pack and its director were 
condemned in several cases to many millions of damages. Insurers refused to pay compensation because 
the company violated the rules. Legal proceedings came to an end in 2014 with a settlement of EUR 4.2 
million for all claims for damages, an amount considered the maximum feasible, after it became clear that 
further legal proceedings would be costly without leading to a higher yield. 

Sources:  Irish EPA (2014). Guidance on assessing and costing environmental liabilities, Appendix C, 
p. 77 and Table C3; Nicolette Bouman (Ministry of Infrastructure and the Environment, The Netherlands) 
(2012) Fire at Chemie-Pack; NL (2013), Report under Article 18(1) of Directive 2004/35/EC (environmental 
liability); Omroep Brabant (2014), Chemie-Pack pays 4.2 million euros for damage after chemical fire in 
2011 (Chemie-Pack betaalt 4,2 miljoen euro voor schade na chemiebrand in 2011), news article of 10 
October 2014. 
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The implementation gap cost is in part captured in the costs of not achieving 

environmental targets in the 6 specific environmental areas because of inadequate 

prevention/precautionary measures and inadequate remediation action by the liable 

entities. 

Also, the overall low number of cases giving rise to the ELD means low demand 

for/availability of financial security products, so increased cost of environmental 

damage for operators.  

The implementation gap also means increased costs for authorities / society at large 

for remediation action to restore environmental damage on a secondary basis rather 

than cost being internalised or borne by the liable person, in line with the polluter-

pays principle.  

INSPIRE Directive 

The INSPIRE Directive (2007/2/EC) sets requirements to comply with the conditions 

for interoperable sharing and exchange of spatial data across Europe. Interoperable 

sharing and exchange between public authorities can help Member States to report on 

the environment more efficiently, better target compliance checks and inspections, 

and facilitate implementation of complex tasks such as flood prevention, which depend 

on the use of topographical, meteorological and other information. The cost of non-

implementation would be the foregone benefits associated with poorly informed 

decisions due to insufficient access to environmental information, as well as foregone 

efficiency gains. More in detail this includes foregone benefits in relation to (EC 2016i, 

p. 9): 

 More efficient access to information leading to better and cheaper 

eGovernment services for citizens and businesses, thus improving transparency 

and creating business opportunities using environmental data. This boosts 

research and innovation potential.  

 An improved evidence base for policy development, decision-making and 

implementation, reducing costs and improving the quality of assessments e.g. 

in the area of environmental (impact) assessments and (risk) management.  

 Better cooperation between public authorities and between different sectors 

(e.g. spatial planning, transport, agriculture and environment), and 

administrative cost savings (through less duplication of work) while improving 

accessibility and data quality. 

 Building up technological skills, competences and capacity building in public 

administrations.  

The benefits of INSPIRE in terms of innovation and business opportunities are 

amplified thanks to existing and ongoing initiatives enabling the re-use of different 

types of data and its flow across borders in the context of the EU Digital Single Market 

strategy. The provisions of the Public Sector Information Directive enable access to 

INSPIRE data by third parties (private sector, academia, NGOs etc) and hence the 

creation of innovative digital products and services. INSPIRE thus plays a contributing 

role in strengthening the data economy in the EU. An assessment of the socio-

economic impact of the emerging data market in Europe showed a positive trend in 

recent years in terms of the value of the EU data market (i.e. the market of digital 

products and services), as well as the value of the overall EU data economy. The EU 

data market reached EUR 59.5 bn in 2016, with the overall value of the data economy 

reaching EUR 300 bn in the same year, i.e. nearly 2% of the European GDP (IDC and 

Open Evidence 2017, p. 9-10). Under a high growth scenario characterised by 

favourable framework conditions, higher ICT investment and a stronger role of digital 

innovation, the positive trends are expected to continue: the data market is expected 
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to reach EUR 106.8 bn by 2020 at a compound annual growth rate of 15.7% since 

2016, and the overall value of the data economy is expected to increase to EUR 739 

bn by 2020 (IDC and Open Evidence 2017, p. 17-20). 

Member States' triannual implementation reports include a section on the (costs and) 

benefits of implementing the INSPIRE Directive. Drawing inter alia on the latest 

available triannual reports (2016), the 'Summary Report on Status of implementation 

of the INSPIRE Directive in EU' summarised the findings with respect to (costs and) 

benefits as follows (JRC 2017, p 11): 

 The quantification and management of (costs and) benefits are considered 

difficult because of the federated and technical nature of the INSPIRE 

implementation in many Member States (across administrative levels and 

cross-domain).  

 Benefits for citizens, businesses, and administrations lack quantification.  

 In general, the qualitative and strategic benefits are considered significant. 

There are many examples of increased data sharing through the development 

of new services and geoportals making public spatial data electronically 

available. Many projects and new applications are already making use of 

INSPIRE data "as-is".  

 Some Member States expect to be able to make a more reliable evaluation of 

the cost-benefit ratio when INSPIRE-conformant data and services are more 

widely available and used.  

Despite underscoring the general lack of quantitative estimates of the benefits of the 

Directive, the same report also points out a few examples of their quantification in 

some countries. Examples cover the quantification of the benefits at the overall 

Member State level, as well as the quantification of benefits stemming from specific 

use cases (see table below). 

 

Table 8-8 INSPIRE benefits - quantification examples 

Country Estimated benefits of INSPIRE 

Lithuania Lithuania has provided a concrete assessment of economic and social benefits 
generated at the national level as a result of the functioning of the infrastructure for 
spatial information. The assessment identified public service savings of around EUR 
1.2 million in working days from the implementation of the Directive and the socio-
economic benefits have been assessed from EUR 0.9 million in the year 2014 to an 
average of EUR 1.8 million annually the following years. 

Spain The geoportal for hydrocarbons allows for citizens savings of up to EUR 60 million 
/year 

Denmark A business case underlying the release of (all) spatial data was estimated an annual 
net gain to be averaging about 100 million kr. (about EUR 13 million) until 2020. 

Source:  JRC 2017, p. 11 
 

EIA Directive 

The EIA Directive (2014/52/EU) sets requirements to ensure that significant 

environmental impacts are prevented or responded to. If the requirements in the EIA 

Directive with respect to assessing the environmental impacts of private and public 

projects are not complied with and the necessary adjustments to them in terms of 

prevention, mitigation and compensation measures are not identified and made, this 

may lead to projects and programmes with (unnecessary) negative environmental 

impacts and foregone socio-economic benefits. 
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The benefits attributable to the EIA Directive are to some extent process related and 

of a preventative nature and thus difficult to delineate. This means that the 

quantification of the foregone benefits in relation to non-implementation of the EIA 

Directive is also difficult. Studies on the EIA Directive have not quantified or 

monetised the environmental benefits and the wider economic and social benefits that 

can be attributed to the EIA Directive (EC 2012, p. 95). Moreover, projects are site 

specific and quantification would require a project by project assessment, and as such 

there has been no attempt in the academic literature to capture the benefits from the 

Directive in aggregate in a monetary sense (Milieu/COWI 2016, p.15).  

The difficulty to quantifying benefits largely stems from the variety of projects and 

environmental issues covered by the EIA Directive, as well as the diversity of 

approaches to the EIA process (EC 2012, p. 7). Evaluating the environmental benefits 

once the project has been developed has also proven difficult due to lack of monitoring 

data (EC 2012, p. 7), however this might change to a certain extent in the future as 

ex-post project monitoring requirements have been introduced with the 2014 

amendments to the Directive, and applicable for projects for which the EIA procedure 

or screening was initiated after 16 May 2017.  

Nonetheless, the Directive's benefits can be qualitatively described. The cost of non-

implementation would be the foregone benefits in relation to (Milieu/COWI 2016, 

p.73):  

 Improved decision making on projects; 

 Improved design of projects  

 Clarity on screening and scoping of EIA projects  

 Better public acceptance 

The first three of the above aspects largely accrue as environmental benefits, 

through the mainstreaming of environmental considerations as early as possible in 

decision-making process and enhancing environmental sustainability of projects 

through preventing, mitigating or compensating environmental damages. Since its 

coming into force, the Directive has provided significant environmental benefits (EC 

2012, p. 6-7). 

In addition, the EIA Directive brings about the following wider socio-economic 

benefits (EC 2012, p. 7-8):  

 Avoided costs of reparation. Avoiding potentially high costs of unanticipated 

environmental damage or liabilities which may arise at a later stage. 

 Avoided public costs for health damages, while likely to be significant, are 

difficult to estimate and no data is available at present.  

 Other social benefits include the preservation of quality of life (e.g. 

preservation of ecosystems and the landscape), where again no quantifiable 

data is available. 

 The EIA Directive has harmonised the principles and practices of environmental 

assessments in the EU and has introduced minimum requirements that have 

improved the functioning of the internal market.  

 By obliging developers to assess environmental impacts, the EIA Directive, 

contributes to improving the environmental profile and reputation of the 

project initiator and significantly enhances the developer’s environmental 

credibility.  

 In addition, through the obligation to anticipate environmental impacts of their 

projects and identify measures to prevent and mitigate them, the EIA Directive 
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provides incentives for developers to apply innovative design and pollution 

abatement processes. Increased innovation is in turn likely to translate into 

higher competitiveness for companies. 

 Expertise is required to comply with the requirements of the EIA Directive 

(mainly the preparation of EIA reports). This has led to the creation or to the 

preservation of jobs (mostly high-skilled ones) in public authorities and in 

environmental consultancy companies; specific jobs dedicated to EIAs may also 

have been created internally in large companies.  

 The alignment of the EIA with the Aarhus Convention (through Directive 

2003/35/EC), resulted in wider social (governance) benefits, such as 

increased public participation in decision-making procedures relating to 

projects (e.g. changes in the design of projects and increased social 

acceptability), development of ‘civil society’ and increased possibilities for the 

public to challenge the legality of final decisions. 

8.5 Lessons learnt and recommendations 

The underlying horizontal instruments do not specify environmental targets, yet 

contribute indirectly to achieving the environmental targets set within the specific 

policy areas. This implies that it is difficult to define, let alone measure the 

implementation gap for horizontal instruments. Any non-implementation of the 

horizontal instruments is largely measured in the form of higher implementation gap 

costs for the specific policy areas. Measuring and adding the implementation gap costs 

for the horizontal instruments to the total cost estimate as a result comes at the risk 

of double-counting.  

The risk of double-counting as well as not being able to derive a cost estimate for 

these instruments were acknowledged already from the outset of the study. 

Nonetheless, horizontal instruments provide important mechanisms to improve 

decision-making, legislative development and implementation, and the study would be 

incomplete without this policy area. The underlying chapter has consequently a 

somewhat different nature compared to the chapters on the other policy areas. First, it 

discusses the overall objectives of the instruments rather than their environmental 

targets. Secondly, it discusses the implementation status and challenges, rather than 

measuring a concrete implementation gap. Third, it discusses qualitatively the type of 

foregone benefits associated with non-implementing these instruments. It does so for 

a sub-set of horizontal instruments, and in the future additional instruments can be 

added, for example the SEA Directive. 

The work carried out in this area confirmed the anticipated limitations with respect to 

quantifiability of gaps or costs and the risk of double-counting. We expect these 

limitations to remain largely applicable, and therefore future work can seek added 

value by concentrating on the qualitative dimension of the status of implementation. 

For example, when discussing the status of implementation, we make use of indicators 

(e.g. number of reported ELD incidents; number of INSPIRE datasets concerning key 

EU e-Reporting legislation; number of EIA-related infringement cases), which provide 

a qualitative indication as of which countries have made considerable efforts to 

implement the Directives. However, it is difficult to make a precise judgement on the 

size of the implementation gap based on these indicators, due to both data availability 

gaps and conceptual difficulties in defining the gap (stemming largely from the 

absence of environmental targets). Future work can build on such indicators, while 

making use of new and more comprehensive evidence as it becomes available 

(ongoing work under the Directives covered means that up to date information on 

their implementation is soon to become available). Similarly, the foregone benefits 

associated with not implementing the horizontal instruments are primarily discussed 
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qualitatively, with some quantification examples provided where possible. Future work 

can concentrate on identifying and drawing on additional quantification examples from 

specific Member States or specific cases. 

9. Conclusion 

9.1 Environmental targets and implementation gaps 

Looking across the findings for the seven policy areas presented in the previous 

chapters, it is evident that the policy areas differ in the way the respective Directives 

and Regulations intervene to improve the environment. In the context of this study, it 

is – as summarised in Table 9-1 – particularly important that the policy areas differ 

with respect to the concreteness of the environmental targets they aim to achieve. In 

itself, this implies that the implementation gaps we estimate for the different policy 

areas differ with respect to their concreteness and quality. 

The table shows that the EU environmental legislations on air, water and waste 

provide for specific environmental targets. Hence, implementation gaps for air can be 

estimated by comparing air pollution monitoring information gathered in the Member 

States with the targets. There are for both the water and waste policy areas different 

target types within different pieces of the EU legislation. Measurability is also here 

high as each environmental target type is of quantitative nature. 

Measurability of environmental targets is also high for the policy area: industrial 

emissions and major accident hazards as the EU legislation provides for specific source 

emission targets. The achievement of most of these source emission targets will, 

however, already be accounted for by the analysis of implementation gaps for the air 

policy area. Hence, the focus in our analysis is on achieving the additional targets for 

heavy metals and organic substances.     

In contrast, measurability of the environmental targets is particularly low for the policy 

area: nature and biodiversity. Reasons for this are the broad definition of the target 

and the fact that the assessment of whether the target has been achieved or not is 

limited by the fact that there is no clear baseline against which to estimate how the 

status of flora and fauna might have developed in the absence of EU action. 

Measurability of the environmental targets for chemicals and for horizontal 

instruments are also low. The reason is here that the requirements of the respective 

EU legislations do not concern specific targets but merely focus on actions to be taken 

to avoid environmental damage. 

Finally, for noise – which is part of the first policy area – the EU legislation does not 

provide for specific noise pollution limits. Although it can be argued that the 

requirements to assess noise levels by producing environmental noise maps etc. may 

look at the noise exposure limits recommended by the WHO, we have not found it 

appropriate to fully consider the non-achievement of the recommendations as an 

implementation gap. 
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Table 9-1 Comparison of environmental targets across policy areas 

Policy area Type Measurability 

Air and 
noise 

Air: specific limits for air pollution 
concentration values and for overall national 
emission ceilings 

Noise: WHO guidelines may be used as ‘policy 
targets’ 

Air: High – concrete, quantitative target 
values are specified 

 
Noise: High – but new WHO guidelines provide 
target values not yet included in many 
monitoring activities 

Nature and 
biodiversity 

Target to halt the loss of biodiversity and 
ecosystem services, and to ensure that 
species and habitats recover sufficiently to 
enable them to flourish over the long term 

Low – as the assessment of whether this 
target has been achieved or not is limited by 
the fact that there is no clear baseline against 
which to estimate how the status of flora and 
fauna might have developed in the absence of 
EU action 

Water  Different target types within different pieces of 
EU water legislation – e.g. targets for 
ecological status, bathing water quality, 
nitrate concentration, and requirements to 
waste water discharges 

High – each target type is measurable in 
quantitative terms 

 

Waste Different target types within different pieces of 
EU waste legislation – e.g. targets for 
collection, reuse, recovery, recycling, and 

landfill 

High – each target type is measurable in 
quantitative terms 

 

Chemicals No specific targets – but requirements to 
controlling in connection with using and 
placing chemicals on the market 

Low – no quantitative target values 

Industrial 
emissions 
and major 
accident 
hazards 

Specific source emission targets – where most 
are set to contribute to the above air pollution 
targets, apart from the targets for heavy 
metals and organic substances 

High – concrete, quantitative target values are 
specified 

Horizontal 
instruments 

No targets but requirements to take actions to 
avoid environmental damage 

Low - no specific targets 

Source:  COWI/Eunomia. 

 

The above differences in types and measurability – as well as differences in the units 

of measurement – of the environmental targets for the policy areas imply that the 

measurements of implementation gaps differ. 

For air and noise, the implementation gap is measured via the number of people 

exposed above the environmental targets. Hence for air, it is the people who are 

exposed to air pollution above the concentration values. For noise, it is those living in 

locations where there is too much noise – e.g. close to major roads. 

For nature and biodiversity, the ideal measure would be the increased level of 

biodiversity and ecosystem services if all provisions of the Habitats and Birds 

Directives had been fully implemented. However, as just mentioned above, the 

assessment of whether this target has been achieved or not is limited by the fact that 

there is no clear baseline to measure against. 

For both water and waste, the implementation gaps are measure as the distance from 

specific environmental statues – e.g. the distance from having the required bathing 

water quality, or the distance to fulfilling the waste recycling targets. 

For chemicals, the lack of quantitative targets limits the possibility to measure 

implementation gaps. However, in any case we find the Directives REACH and CLP 

have been fully implemented in the Member States, and so we conclude that there are 

no implementation gaps. 
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For industrial emissions and major accident hazards, focus is on the individual 

requirements of the IED and discuss the potential implementations gaps that could 

arise therein. 

Similarly, for the horizontal instruments the lack of specific targets limits the 

possibility to measure implementation gaps. Here, we merely conclude that any 

insufficiencies in making use of the horizontal instruments may have impeded the 

achievement of the environmental targets specified for the other policy areas. 

9.2 Costs of not implementing EU environmental law 

Policy areas differ with respect to the units of measurement of the implementation gap 

estimates. This implies that they are difficult to compare – and to add together. 

To enable this, we have in this study gone a step further and estimated the costs of 

the implementation gaps – i.e. to measure them in EUR. The result of this exercise is 

provided in Table 9-2 which shows that the estimated costs and foregone benefits at 

EU level amount to around EUR 55 bn per year (in 2018). In other words, the cost 

of not achieving the EU environmental targets is around EUR 55 bn per year for EU as 

a whole. A similar estimate of EUR 50 bn per year for 2011 was provided by the COWI 

(2011) study.  

This implementation gap cost estimate is connected with much uncertainty. Therefore, 

we have in this report provided estimates in the form of ranges for each of the policy 

areas, i.e. ranges within which we believe that the estimates lie with a reasonable 

level certainty. This results in a total range estimate of EUR 29.7-79.6 bn per year 

– i.e. the costs of not delivering on the EU environmental targets amount to between 

EUR 29.7 bn and EUR 79.6 bn per year. 

 

Table 9-2 Costs of not implementing EU environmental law, EUR bn per year, 2018 

Policy area Range estimate Central estimate 

Air 8.7 - 40.4 24.6 

Nature and biodiversity 10.5 - 15.7 13.1 

Water 4.3 - 14.3 9.3 

Waste 3.2 - 4.8 4.0 

Chemicals 0 – 0 0 

Industrial emissions and major accident hazards 3.0 - 4.4 3.7 

Horizontal instruments - - 

Total 29.7-79.6 54.7 

Source:  COWI/Eunomia. 
 
 

The total estimate does not consider the implementation gap costs for noise. The 

reason is that the EU legislation on noise does not provide for specific noise limits. 

However, there are still significant health costs from excessive noise pollution, and we 

provide a related cost estimate of around EUR 30.7 bn per year assuming that the 

WHO (1999) recommended noise exposure limits represent the ‘policy targets’. 

The implementation gap cost estimate for air focuses on the health costs to the EU 

urban population exposed above the environmental limits. Hence, the estimation is 

based on the data on the number of people living in urban areas where air pollution 

too often exceeds concentration values, on assumptions about how much the air 
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pollution exceeds the concentration values, and on assumptions (modelling) about 

how this impacts health conditions. 

For nature and biodiversity, the lack of a good implementation gap measure implies a 

loaf of a good implementation gap cost measure. Hence, the estimate included in 

Table 9-2 should be considered as a very rough estimate. It is based on the estimates 

by ten Brink et al (2008) that the Natura 2000 network provides EUR 200-300 bn per 

year in benefits, and that around 5% could be seen as the annual rate of loss, i.e. the 

costs of deterioration of ecosystem from not fully implementing the EU legislation. 

For water, the implementation gap costs are estimated as the foregone benefits from 

water not being of a ‘good’ ecological status, and as the economic value of damages to 

water resources e.g. from nitrogen discharges. 

For waste, the implementation gap cost estimate is based on a number of different 

cost types for the different waste issues. There are, for example, health and 

environmental costs associated with illegal landfills and illegal waste export activities. 

There will be missed benefits from non-realised circular economy market 

developments. Furthermore, there may be spill-over effects from potentially increased 

use of more polluting power sources where non-recycled waste is landfilled rather than 

undergoing energy recovery. 

For chemicals, the conclusion is that there are no implementation gaps, and this 

obviously implies that there are no implementation gap costs either. 

For emissions and major accident hazards the non-achievement of most of these 

source emission targets are already accounted for when estimating the 

implementation gap costs for the air policy area. Hence, the implementation gap cost 

estimates in this case only relate to the non-achievement of the additional targets for 

heavy metals and organic substances.     

Finally, for lack of implementation gaps measures for the horizontal instruments does 

not allow us to make an implementation gap cost estimate. 
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