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EXECUTIVE SUMMARY 
 
Background and aims of this study 

¢ƘŜ 9¦ Ƙŀǎ ŀ ǘŀǊƎŜǘ ǘƻ άƘŀƭǘ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ƭƻǎǎ ōȅ нлнлΣ ǘƻ 
restore ecosystems in so far as is feasible, and to step up the EU contribution to 
ŀǾŜǊǘƛƴƎ Ǝƭƻōŀƭ ōƛƻŘƛǾŜǊǎƛǘȅ ƭƻǎǎέΦ ¢ƻ ƘŜƭǇ achieve this target an EU 2020 Biodiversity 
Strategy has been developed by the European Commission and endorsed by the 
Environment Council that includes six interrelated subtargets and further supporting 
actions.  This study focuses on Target 2 of the BiodƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅΣ ǿƘƛŎƘ ƛǎ ǘƘŀǘ άBy 
2020, ecosystems and their services are maintained and enhanced by establishing 
green infrastructure and restoring at least 15% of degraded ecosystems1έΦ ¢ŀǊƎŜǘ н 
is similar to, and aims to support, Target 15 of the 2020 Strategic Plan of the 
Convention of Biological Diversity. Target 2 is also supported by three key actions, 
which aim to improve knowledge of ecosystems and their status, develop a green 
infrastructure for the EU and ensure no net loss of biodiversity.  

In the ŎƻƴǘŜȄǘ ƻŦ ¢ŀǊƎŜǘ н ŀƴŘ ǘƘƛǎ ǊŜǇƻǊǘΣ ǊŜǎǘƻǊŀǘƛƻƴ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άthe process of 
assisting the recovery of an ecosystem that has been degraded, damaged, or 
ŘŜǎǘǊƻȅŜŘέ2. Green infrastructure is defined by the European Commission in its 2013 
Green InfrasǘǊǳŎǘǳǊŜ {ǘǊŀǘŜƎȅ ŀǎ άa strategically planned network of natural and 
semi-natural areas with other environmental features designed and managed to 
deliver a wide range of ecosystem services. It incorporates green spaces (or blue if 
aquatic ecosystems are concerned) and other physical features in terrestrial 
(including coastal) and marine areas. On land, GI is present in rural and urban 
settingsΦέ 

One of the main reasons for the adoption of the target is the increasing recognition 
of the multiple services that ecosystems provide to humankind, including economic, 
social and cultural benefits, as well as their intrinsic nature conservation values. 
Therefore, although the target is ambitious and will require new actions with 
associated costs, it is foreseen that the costs of achieving Target 2 will be offset by 
many benefits, especially actions that maintain ecosystem values and thereby avoid 
more difficult and costly restoration actions in future. Nevertheless, it will be 
necessary to secure increased resources (potentially from both private and public 
sources) for environmental management and restoration beyond those that already 
contribute to ecosystem maintenance and restoration. It is therefore necessary to 
quantify these additional costs and to identify potential means of financing them to 
inform debates on potential options for achieving the target effectively and 
efficiently.    

This scoping study therefore aimed to provide an estimation of financing needs for 
implementing Target 2 of the EU 2020 Biodiversity Strategy, and in particular the 
costs of restoring at least 15% of degraded ecosystems. It also provides a general 
analysis of the main options for financing the achievement of the target, focusing 

                                                      
1
 ie 15% of those areas of each ecosystem type that are degraded 

2
 Society for Ecological Restoration (2004) 
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especially on the extent to which private sources could complement financing from 
the main EU funding instruments. A particular focus is given to innovative sources of 
funding, and funding from the private sector.  

To achieve these aims, this study firstly reviewed the results of previous studies that 
have attempted to calculate the costs and benefits of ecosystem maintenance and 
restoration in relation to various environmental objectives, such as the management 
of Natura 2000 sites, and restoration of water and soil related ecosystem services. 
This revealed, not unexpectedly, that previous assessments do not provide a 
complete or up to date picture of the likely costs and benefits of achieving Target 2. 
Information on the benefits of ecosystem restoration in the EU were found to be 
especially scarce or of little relevance to this study. In contrast there is a large 
amount of data on the costs of practical ecosystem maintenance and restoration 
costs, most notably from agri-environment schemes, as well as some nature 
conservation projects (such as those carried out under the EU LIFE Programme). 
Therefore most of this study entailed a new analysis of existing data on ecosystem 
degradation and the costs of maintaining and restoring ecosystems.  

An important objective of this study was to estimate the costs of achieving Target 2  
that are in addition to existing and expected expenditure on measures that are 
already contributing to the maintenance and restoration of ecosystems. Therefore 
all the costs calculated in this study are for annual costs in 2020 in relation to a 
Reference Scenario that takes into account forthcoming ecosystem conservation and 
restoration measures expected under existing legislation, including the Habitats and 
Birds Directives, and the Water Framework Directive (WFD), as well as anticipated 
funding of land management actions such as through the Common Agricultural 
Policy (CAP).  

This study considered three main types of activity that are required to achieve Target 
2: 

¶ supporting actions listed in the Biodiversity Strategy;  

¶ measures that treat the source of generic wide-scale pressures (such as water 
and air pollution) ; and 

¶ practical ecosystem management, restoration and re-creation measures 
(such as hydrological management, grazing, removal of invasive species and 
vegetation re-establishment).  

 
As these types of action differ considerably in their scale, duration and likely cost, 
they are assessed separately, as summarised below. This is followed by a summary of 
the benefits of restoration and potential financing instruments for restoration and 
green infrastructure.   
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The costs of supporting actions listed in the Biodiversity Strategy 

The supporting actions listed in the Biodiversity Strategy under Target 2 are 
improving knowledge of ecosystems and their services (Action 5), promoting a green 
infrastructure (Action 6) and ensuring no-net loss of biodiversity (Action 7). Action 5 
is currently underway through the Mapping and Assessing Ecosystem Services 
(MAES) initiative, which is principally a research project. Whilst it is an ambitious and 
large-scale initiative, its costs are in a different order of magnitude to the costs of 
more practical measures described below, and were therefore not considered in this 
study. 
 
Action 6 includes two sub-actions that will be led by the Commission. Action 6a is to 
develop with Member States a strategic framework to set priorities for ecosystem 
restoration at sub-national, national and EU levels.  The cost of this action is 
expected to be very limited as it primarily involves the development of tools by the 
Commission, with support from a contractor.  

Action 6b was to develop an EU level Green Infrastructure Strategy, which the 
Commission completed in May 2013. The strategy envisages that the EU policy 
ŀŎǘƛƻƴ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀƴ Ψenabling frameworkΩ ǇǊƻǾƛŘƛƴƎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǇƻƭƛŎȅ ǎƛƎƴŀƭǎ 
and technical or scientific actions, implemented within the context of existing 
legislation, policy instruments and funding mechanisms. The costs of implementing 
this strategy (involving a large number of specific decisions) are therefore likely to 
relate to overarching measures to support actions on the ground, as well as more 
practical measures. Support measures may include providing information on the 
benefits of green infrastructure, development of mapping tools, and guidance to 
relevant authorities. Such actions are likely to cost in the order of several million 
Euros, but are likely to overlap with existing initiatives and may therefore not be 
entirely additional costs. Such costs are therefore likely to be very small in 
comparison to practical restoration measures.  

Practical actions to implement the strategy would be expected to include measures 
to maintain, restore and re-create ecosystems and their components. However, it is 
very difficult to quantify such as actions as the target is not defined in a quantitative 
way. Furthermore, many actions would be expected to overlap with existing 
initiatives and new ecosystem restoration measures that would be required to 
achieve Target 2, as described below. Therefore, to avoid the double-counting of 
costs, the costs of practical measures to implement the Green Infrastructure 
Strategy are not calculated separately, but are assumed to be captured in the 
practical actions as estimated below. 

It is very difficult to estimate the costs of implementing a no net loss policy in the EU 
(Action 7) as its scope and means of implementation are uncertain. Nevertheless, it 
seems likely that some form of biodiversity offsetting will be required to compensate 
for unavoidable residual impacts, in which case the main costs will be borne by 
project proponents. Some public funding would also  be required to support the 
institutional capacity required for regulating and advising on no net loss measures 
(such as offsets). The private and public costs of the no net loss policy initiative will 
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depend greatly on whether offsetting is to be mandatory, its sectoral scope (eg 
whether it covers agricultural and forestry activities) and the policy and legislative 
framework that is promoted under the initiative. Despite this uncertainty it seems 
unlikely that the additional costs of Action 7 will be significant compared to wider 
Target 2 costs, especially as one of the principal aims of the policy is to avoid and 
reduce residual damage as much as possible, such that offsetting is normally carried 
out as a last resort.  

Costs of wide-scale measures 

It is evident from a number of monitoring programmes and research studies that 
some of the most widespread and significant impacts on ecosystems and their 
associated species result from water and air pollution. These pressures will therefore 
need to be tackled if Target 2 is to be achieved. However, such pressures cannot 
normally be easily dealt with at their point of impact, but generally require measures 
that reduce pollution emissions at their source. This study therefore examined the 
implementation of existing measures that are being taken to reduce pollutant 
emissions and attempted to establish if such measures would be sufficient to achieve 
Target 2. However, as such measures are wide ranging and aim to tackle a variety of 
environmental problems it is not possible to ascertain the proportion of costs that 
might be attributed to achieving Target 2. Furthermore, as sophisticated modelling 
would be required that is beyond the scope of this study, it was not possible to 
estimate the additional costs of addressing any shortfalls in measures with respect to 
the achievement of Target 2. 

¢Ƙƛǎ ǎǘǳŘȅ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǎǘƛƭƭ Ƴŀƴȅ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊŜǎǎǳǊŜǎ ƻƴ 9ǳǊƻǇŜΩǎ ŀǉǳŀǘƛŎ 
ecosystems. However, the Urban Waste Water Treatment Directive, Nitrates 
Directive and more recently the WFD provide strong legal frameworks to achieve 
ecosystem restoratiƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ 9ǳǊƻǇŜΩǎ ǿŀǘŜǊǎ ƛŦ ǇǊƻǇŜǊƭȅ ƛƳǇƭŜƳŜƴǘŜŘΦ 
Moreover, requirements under the WFD to prevent the deterioration of waters and 
to achieve Good Ecological Status or Good Ecological Potential appear to be broadly 
equivalent to Target 2 requirements for maintenance and restoration.  

Although Member State reporting indicates that progress with the implementation 
of the WFD is slower than expected, evidence indicates that more than 15% of water 
bodies in the EU that do not currently have a good status will be restored to good 
status by 2020. Therefore, it seems likely that Target 2 restoration requirements 
related to water quality (and some other key ecological attributes of the water 
body), will be met and there will be no additional Target 2 related costs over and 
above those entailed in complying with the WFD and older Directives. 

Air pollution is a threat to natural and semi-natural ecosystems, as a result of 
acidification (from deposition of sulphur dioxide), nutrient enrichment (ie deposition 
of nitrogen compounds on sensitive ecosystems), and regionally high levels of toxic 
ozone. However, current legislation and policy is delivering significant air quality 
improvements with reductions in all of the above pollutants. Furthermore, 
monitoring and models indicate that there will be a greater than 15% reduction in 
the overall area of ecosystems affected by acidification in the EU by 2020, and 
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therefore the achievement of the restoration component of Target 2 will be 
achieved in this respect with no additional costs. But it should be noted that some 
sensitive ecosystems may still be impacted significantly and therefore the 
maintenance component of Target 2 may not be fully met. 

Despite some progress towards the target, it seems highly unlikely that current 
legislation would lead to the EU achieving the 15% target with respect to air-borne 
eutrophication. To address this, Target 2 requirements need to be considered within 
the analysis supporting the current review of air pollution policy being undertaken by 
the Commission, and future air policy targets aligned accordingly. 

It should also be noted that restoration of eutrophied and acidified ecosystems is not 
simply achieved by reducing pollutant loads. Although continuing damage is 
stopped, past damage is not necessarily restored. Therefore to meet Target 2 by 
2020, proactive habitat management (such as removal of nutrient enriched soils) will 
be required, the cost implications of which are likely to be substantial but difficult to 
predict precisely.  

Costs of practical ecosystem specific measures  

Included costs and estimation methods  
 
The largest additional costs of achieving Target 2 relate to practical ecosystem 
management and restoration and re-creation measures. Therefore this study 
attempted to provide a detailed estimate of the potential additional annual costs in 
20203 of maintaining and restoring each main type of terrestrial, coastal and 
freshwater ecosystem type recognised in this study.  
 
Estimates of the costs of practical maintenance and restoration measures were not 
calculated for marine ecosystems. This is because the maintenance and restoration 
of such ecosystems is primarily dependent on regulations (such as on fishing 
practices, developments at sea and control of pollutants) rather than proactive 
practical actions. Although some practical actions can help to restore marine 
ecosystems, Target 2 can probably be mostly achieved through improved regulation, 
achieving over time reductions in pressures that are sufficient to enable passive 
restoration through natural processes.    
 
  

                                                      
3
 This is done to facilitate comparison of maintenance, restoration and re-creation costs, by dividing 

total cumulative restoration and re-creation costs to 2020 by 10 (ie assuming measures are taken 
between 2010 and 2020).  
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The calculation of the additional costs of maintaining and restoring each ecosystem 
type to achieve Target 2 was carried out by: 

¶ Estimation of the area of each ecosystem type in the EU (largely drawing 
on CORINE Land Cover data). 

 

¶ The identification of key pressures (ie the most important pressures that 
need to be addressed in order to maintain and restore the ecosystem) 
affecting each ecosystem type and the percentage of the ecosystem 
significantly impacted. 
 

¶ Estimation of overall levels of ecosystem degradation, with respect to: 
o 2010 baseline levels (or as close to 2010 as data allow); and 
o expected levels in 2020, taking into account existing policies and 

expected measures as well as anticipated changes in drivers of land 
use change (ie the reference scenario).  
 

¶ Identification of key measures (ie the most effective and efficient 
measures that are typically used to address one or more of the key 
pressures) and their costs. 

 

¶ Calculation of total ecosystem maintenance and restoration costs, 
according to two methods, using: 
o overall rates of degradation and the costs of addressing pressures 

through ecosystem-specific combined  measures (ie packages of 
measures) that aim to maintain and restore the ecosystem; and 

o specific estimates of the extent of each key pressure on the 
ecosystem and the costs of specific key measures to address them.   

 

The two methods are used in the last stage of the cost calculation to provide 
comparative estimates that may help to judge their reliability. However, it is 
considered that the use of overall degradation levels, together with estimates of 
generic combined costs, may be too simplistic and therefore provide unreliable 
estimates of costs, especially where there are considerable variations in the costs of 
key measures and their required use. Therefore the estimates based on specific key 
pressures and key measures are likely to be more reliable. However, for some 
ecosystem types insufficient data were available to enable calculations using both 
methods. 

The concept of degraded ecosystems and their baseline condition 

One issue that has a major influence on the results of this study is the interpretation 
ƻŦ ǘƘŜ ǘŜǊƳ ΨdegradedΩΦ CƻǊ ŜŎƻǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƛƳŀǊƛƭȅ ŎƻƳǇǊƛǎŜ ƴŀǘǳǊŀƭ ŀƴŘ ǎŜƳƛ-
natural habitats of Community importance it was assumed that they are degraded if 
their habitats have an unfavourable conservation status as defined and monitored in 
accordance with the EU Habitats Directive and related guidance. The assessment of 
degradation of artificial ecosystems is more problematical because the concept of 
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favourable conservation status cannot be easily applied to them and, critically, they 
are not therefore monitored in this respect. As a result, this study did not attempt to 
define or quantify overall degradation levels for artificial ecosystems. Instead, 
maintenance and restoration costs were only based on the proportion of these 
ecosystems that are affected by specific key pressures (such as soil erosion). 
Furthermore, it was assumed for this study that appropriate restoration goals within 
artificial ecosystems are to maintain and restore biodiversity and key ecosystem 
services to acceptable levels for the ecosystem in question, rather than to fully 
restore them to original semi-natural or natural ecosystem types, which clearly is 
impractical. 

Another issue that needed to be considered over the interpretation of Target 2 
relates to the time period over which degradation should be measured, that is to say 
its baseline. The Target does not refer to any baseline date or cut-off date against 
which degradation should be measured. This might imply that all former areas of 
natural and semi-natural ecosystems that have been converted to artificial 
ecosystems should be regarded as degraded and therefore 15% should be subject to 
re-creation, but this is also clearly impractical. Therefore, for the purposes of this 
study it was assumed that the 15% restoration requirement under Target 2 refers to 
ecosystems that have been destroyed since 2000, as well as ecosystems that were 
ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŘŜƎǊŀŘŜŘ ƛƴ нлмл ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 99!Ωǎ .ƛƻŘƛǾŜǊǎƛǘȅ .ŀǎŜƭƛƴŜ 
report. 

The study was not able to assess some costs, most notably opportunity costs (eg 
relating to regulations that prevent land use intensification that could sustainably 
increase income for the landowner) unless they are compensated for through public 
funding mechanisms (such as agri-environment payments).  Nor was it able to 
estimate the costs of supporting actions (such as general ecological research and 
monitoring, development of strategies, policies and legislation, advice and training, 
site wardening, regulatory enforcement and awareness raising on biodiversity 
issues), species-specific measures (eg relating to particular habitat needs or 
translocations) , specific measures to reduce habitat fragmentation beyond general 
habitat restoration, or land purchase requirements (although these probably need 
not be great to achieve Target 2). However, most of these supporting actions are 
already underway to some extent, and it is unlikely that additional costs to achieve 
Target 2 would be substantial in comparison to the costs of more practical 
ecosystem maintenance and restoration measures as estimated below.  

Estimates of the costs of practical ecosystem maintenance, restoration and re-
creation measures  

It is important to note that the estimated costs of achieving Target 2 are in addition 
to those associated with expected measures up to 2020 (ie the reference scenario). 
Cost estimates are the expenditure required in 2020, which comprise the costs of 
annual maintenance measures and the one-off costs of restoration and re-creation 
divided evenly over the 2010 to 2020 period. Costs are based on the current costs of 
measures and are not adjusted for anticipated inflation or other possible changes in 
the costs of measures in 2020. Minimum and maximum cost estimates are provided, 
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which reflect the estimated minimum and maximum degradation levels (with respect 
to overall degradation levels and degradation resulting from specific key pressures). 

The annual additional cost of maintaining the ecological condition of all ecosystems 
is estimated to be between ϵсму ŀƴŘ мΣссл Ƴƛƭƭƛƻƴ. The costs of maintaining each 
ecosystem vary considerably, largely due to their differing area. But costs also vary in 
relation to the need for management measures and the extent to which such 
requirements are already provided for through existing and expected measures. 
Hence the highest maintenance costs are for arable and forest ecosystems, requiring 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵннл ǘƻ ррс Ƴƛƭƭƛƻƴ ŀƴŘ ϵмфс ǘƻ пуу Ƴƛƭƭƛƻƴ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ƴŀǘƛƻƴŀƭ 
costs of maintenance measures also varies considerably, principally in relation to the 
area of each Member State and the proportion of ecosystems within each that have 
costly maintenance requirements. 

In the calculation of restoration costs (including the re-creation of ecosystems areas 
lost since 2000) it is necessary to allow for the fact that the 15% restoration target is 
a target for the EU as whole and can be potentially disaggregated so that, for 
example, a higher proportion of some ecosystems are restored than others. 
Therefore, to examine the biodiversity and ecosystem service impacts and the cost 
implications of disaggregating the overall target this study estimated the total 
restoration and re-creation costs for the EU as a whole and for each Member State 
according to five scenarios, as described below. 
 

Scenario A was the default scenario with 15% restoration and re-creation for each 
ecosystem, and accordingly a detailed breakdown of the costs of achieving Target 2 
for each ecosystem under this scenario is provided in the main report. Under this 
scenario, the total average annual restoration costs for 2020 range from ϵтΦтф ǘƻ 
10.9 billion. Despite the even percentage restoration allocation across all 
ecosystems the majority of the costs would be associated with measures for arable 
ecosystems, as a result of their large area, high levels of degradation and the 
relatively high cost of restoration measures for them. Re-creation costs under this 
scenario would range from ϵсс ǘƻ ммт Ƴƛƭƭƛƻƴ. The majority of the costs are for semi-
natural grasslands and to a lesser extent sclerophyllous vegetation. When 
interpreting these results it should be borne in mind that there are no re-creation 
targets for arable, permanent crops or improved grasslands (as these artificial 
ecosystems do not merit re-creation), forests (because there has been a net increase 
in their area in recent decades) and mires, lakes and rivers (because they cannot 
normally be feasibly re-created with reasonable costs). 

Scenario B attempts to reduce the cost of achieving Target 2 by focusing restoration 
measures on ecosystems that have the lowest unit cost for restoration (ie forests, 
heathland and tundra, mires, lakes and rivers (other than components covered by 
the WFD) and saltmarshes). This would result in a substantial reduction in costs, with 
the total for restoration coming down to ϵрлс Ƴƛƭƭƛƻƴ ǘƻ ϵмΦтр ōƛƭƭƛƻƴ and re-
creation costs falling to ϵрп ǘƻ ун ƳƛƭƭƛƻƴΦ Lƴ ǘƘƛǎ ǎŎŜƴŀǊƛƻΣ ŘǳŜ ǘƻ ƛǘǎ ǊŜƭŀǘƛǾŜƭȅ ƭŀǊƎŜ 
area, the greatest proportion of the costs would be related to the re-creation of 
sclerophyllous vegetation.   
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Scenario C aims to maximize biodiversity conservation benefits, by concentrating on 
the restoration of ecosystems that contain a high proportion of habitat types that 
are the focus of measures under the Habitats Directive. This would result in a focus 
on degraded areas of heathland and tundra, mires, dunes and beaches and 
saltmarsh, and little restoration of arable, permanent crops and improved grassland. 
Under this scenario the total cost of restoration would range from ϵрΦмс ōƛƭƭƛƻƴ ǘƻ 
7.87 billion, whilst re-creation costs would range from ϵсп ǘƻ ммр Ƴƛƭƭƛƻƴ. 

Scenario D aims to maximise ecosystem services, by focusing on the restoration of 
ecosystems that provide the highest overall ecosystem service benefits. This would 
result in a relatively even spread of restoration with all ecosystems restored, though 
with a focus on forests, and to a lesser extent semi-natural grasslands, heathland and 
tundra, and mires. The costs of restoration under this scenario would range from 
ϵрΦут ōƛƭƭƛƻƴ ǘƻ уΦрф ōƛƭƭƛƻƴ, with re-creation costs ranging from ϵсф ǘƻ мнф Ƴƛƭƭƛƻƴ. 

Scenario E attempts to provide a balanced set of ecosystem restoration targets that 
takes into account the biodiversity conservation importance of ecosystems (as 
assessed under Scenario C) and ecosystem services (as assessed for Scenario D). 
Under this scenario the percentage allocation is relatively uniform, although it 
focusses on heathland and tundra and mires, and to a lesser extent all other 
ecosystems, other than arable, permanent crops, improved grassland and 
sclerophyllous vegetation, which only have a 10% target. The costs of restoration 
under this scenario would range from ϵсΦнл ōƛƭƭƛƻƴ ǘƻ уΦфт ōƛƭƭƛƻƴ, with a distribution 
amongst ecosystem types that is very similar to that under Scenario D. Re-creation  
costs and their distribution under Scenario E are also similar to Scenario D, ranging 
from ϵсс ǘƻ мнн Ƴƛƭƭƛƻƴ. 

When interpreting these results it should be borne in mind that there are limitations 
that need to be taken into account. Firstly, the minimum and maximum cost 
estimates are often highly divergent, sometimes differing by an order of magnitude. 
This is because the minimum and maximum values purely reflect the different 
estimates of degradation, and these are highly uncertain for many ecosystems, 
especially highly modified ecosystems where degradation is difficult to define and 
little monitored.  

The estimated individual Member State costs (as presented in the main report, 
rather than here) should also be treated with particular caution as they are based on 
overall EU ecosystem degradation and conversion rates. Actual degradation and 
conversion rates will vary amongst countries, and therefore costs would be lower 
than projected for Member States with lower than average levels of ecosystem 
degradation, and higher if degradation levels are above average. 

Furthermore, the cost estimates of meeting Target 2 are not able to take into 
account changes in demand and supply of ecosystem management measures, and 
instead assume average fixed rates (as for example obtained from agri-environment 
costs). As a result the costs of some actions that may be required over a high 
proportion of the land may be underestimated. Most importantly the costs of 
meeting Target 2 with regard to the maintenance of ecosystems is almost certainly 
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significantly underestimated in this study because Target 2 requires maintenance 
over the entire land area. Thus very much higher payment rates than the current 
averages used in this study would probably be required to even approach the target, 
let alone achieve it. Consequently it is unrealistic to assume that the full 
maintenance of all areas of each ecosystem will be achieved.   

 A further constraint on this study has been that the maintenance cost estimates 
have to assume that the allocation of funds is in accordance with the theoretical 
need. For example payments to avert agricultural abandonment match the annual 
rate of abandonment. However, in reality, more wide-ranging payments covering 
areas at possible risk will need to be made to achieve the policy objective. But this 
additional required coverage cannot be estimated reliably. Therefore the estimated 
costs of maintenance should be treated as a theoretical minima.  

Lastly it is important to emphasise that the cost estimates assume that measures 
included in the reference scenario will be fully implemented, and for some this will 
require stronger regulation and enforcement than has often occurred to date. If such 
regulations, such as those relating to CAP cross-compliance standards, pollution 
controls and measures under the WFD are not implemented as intended under the 
instruments then either Target 2 will not be achieved or additional funding will be 
required beyond that estimated here to implement alternative measures.  

In conclusion, despite all the limitations of the study, it is obvious that although 
many existing measures and funding instruments are contributing to the 
maintenance, restoration and re-creation of ecosystems in the EU, a substantial 
increase in funding will be required to achieve Target 2 if the principal approach used 
is an expansion of incentive measures.  In this respect the results are also consistent 
with the conclusions of other recent studies, although it is difficult to compare them 
directly. But, it is important to note that the costs of achieving Target 2 could be 
reduced by adopting new and more ambitious EU level regulations, for example 
expanding the range of mandatory cross-compliance standards. Member States 
might also be able to reduce costs further by establishing regulations beyond areas 
of EU competency (for example relating to spatial planning and forest management 
measures).    

Although the additional funding needs are substantial it is important to consider 
their benefits, and to put them into context regarding available EU and national 
funds. 

The potential benefits of achieving Target 2 

There is now a wide appreciation of the economic and social values of ecosystems 
through the services and end benefits that they provide. Indeed this is explicitly 
recognised in the Biodiversity Strategy and other EU policy statements, such as the 
Resource Efficiency Roadmap and the Green Infrastructure Strategy. It can therefore 
be confidently anticipated that the maintenance and restoration of ecosystems will 
provide substantial benefits from the increased supply of ecosystem services that are 
dependent on healthy sustainably managed ecosystems (such as those related to 
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water provisioning, carbon sequestration and storage, flood management, coastal 
protection, fisheries, cultural values, human health and recreation).     

Unfortunately it is very difficult to quantify cost benefit ratios as published scientific 
studies are relatively sparse and patchy. Nevertheless, international evidence 
suggests that restoration benefits tend to outweigh costs. Furthermore, a few 
European examples reviewed in this study relating to the restoration of peatlands, 
riverine forests, rivers, coastal saltmarshes and marine ecosystems (through the 
establishment of marine protected areas) show that restoration can provide 
substantial benefits that can greatly outweigh costs.   

The potential options for financing the achievement of Target 2 

This study provides an overall review of potential financing instruments for the 
achievement of Target 2, and focuses further on the potential for using private 
financing instruments. This reveals that public funding is almost certainly going to 
remain the main source of funding measures to maintain and restore ecosystem to 
2020 at the very least. This is in part because innovative private financing 
instruments are still in their early stages of development and testing, but more 
fundamentally the ΨǇǳōƭƛŎ ƎƻƻŘǎΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅ ǊŜǎƻǳǊŎŜǎ όƛŜ ǘƘŜƛǊ 
public but non-exclusive benefit) means that it is not possible for an investor to reap 
their full return on investment. Therefore, there is a clear justification for the use of 
public funds in supporting many ecosystem services directly, or leveraging private 
sector investment. 

Currently a wide range of public funding instruments may contribute to the 
achievement of Target 2, of which the most important at an EU-scale is by far the 
/!t όǿƛǘƘ ǎǳƎƎŜǎǘƛƻƴǎ ǘƘŀǘ ϵмлл ōƛƭƭƛƻƴ Ƴŀȅ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǳǊǇƻǎŜǎ 
over the 2014-2020 programming period), although there are also significant and 
increasing opportunities to support ecosystem restoration under the Structural and 
Cohesion Funds. Funding under the LIFE programme also makes a very important 
contribution to the maintenance and restoration of ecosystems especially with the 
Natura 200 network. Its principal value is its ability to fund the development, testing 
and demonstration of innovative conservation and restoration techniques. However, 
it is widely acknowledged that the volume of the LIFE budget is insufficient in 
relation to the need for further biodiversity conservation and restoration actions.  

It is clear from this study that CAP funds, in particular those under Pillar 2, already 
make major contributions to the management and restoration of ecosystems. 
Moreover, they have the potential to make a further vital contribution to 
achievement of Target 2. In fact the 2013 reforms include changes to rural 
development objectives that may provide increased opportunities to contribute to 
ecosystem restoration priorities. However, a more certain detrimental impact of the 
ǊŜŦƻǊƳǎ ŀƴŘ ǊŜŎŜƴǘ ŀƎǊŜŜƳŜƴǘ ƻƴ ǘƘŜ 9¦Ωǎ aǳƭǘƛ-annual Financial Framework (MFF) 
is the agreed cut to the CAP budget, which will result in a greater reduction in Pillar 2 
funds. This will have significant implications for those rural development measures 
with the greatest potential to support restoration priorities. Furthermore, these cuts 
are likely to be exacerbated by the new measure that allows a selection of Member 
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States to transfer funds from Pillar 2 to Pillar 1 funding. Pillar 1 greening measures, 
including Ecological Focus Areas (EFAs) will make a much lower contribution to the 
achievement of Target 2 because large areas of land will be exempt and EFA rules 
will now allow some land uses with in them that will provide little ecological benefit. 
Consequently, although Pillar 1 measures should be implemented as effectively as 
possible, the priority as far as the achievement of Target 2 is concerned is to 
maintain Pillar 2 funding as much as possible and ensure it is targeted towards 
ecosystem maintenance and restoration priorities. 

Although the most significant funding sources for biodiversity measures continue to 
be public (national and European) funds there is the potential to increase private 
financing through a variety of mechanism, especially when combined with public 
funds. The following three mechanisms were identified as having particular potential 
in the near future: payments for ecosystem services (PES), product labelling and 
certification, and bio-carbon markets. All directly impact on the ecosystem (ie 
finance changes on the ground, rather than acting as a supporting framework), are 
well understood - in some cases are already happening - and have potential to have 
large-scale influences. PES and labelling work well for maintenance measures while 
bio-carbon markets have the potential to support these measures where the carbon 
markets recognise future carbon emissions avoided. Both PES and carbon markets 
have a high potential for funding restoration measures.      

Steps that could be taken to further encourage and support private financing of 
biodiversity maintenance and restoration measures (and the related delivery of 
ecosystem services) include using public funds (most obviously CAP agri-
environment funds) to leverage private sector investment (eg by sharing the risk of 
investment and helping to raise capital), shaping  subsidies to better support 
ecosystem maintenance and restoration, providing tax incentives for ecosystem 
restoration, expanding markets for products associated with restored ecosystems 
(eg by promoting product labelling), supporting pilot or demonstration projects and 
increasing the capacity of governmental authorities, NGOs and foundations to broker 
and organise private investment. In addition, further research is required to support 
initiatives that aim to increase private sector investment, particularly through 
innovative financial mechanisms.  

Overall conclusions 

There are a wide range of EU and national measures, including regulations and 
funding for practical ecosystem management and restoration that are already 
contributing to the objectives of Target 2. Most notably, if properly implemented, 
the WFD will maintain aquatic ecosystems and result in sufficient restoration to 
meet most aspects of Target 2 requirements. However, for all other ecosystems 
significant additional practical maintenance and restoration measures are clearly 
required to achieve Target 2. 

Whilst it appears appropriate to achieve some ecosystem maintenance and 
restoration through new or strengthened regulations (especially regarding air 
pollution), most will require proactive actions encouraged through incentive 
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payments that will therefore need significant additional funding. Some of the 
required funding may be obtainable from the private sector through new innovative 
financing mechanisms, such as PES schemes. However, it seems inevitable that up to 
2020 most of the funding will need to be provided by public EU funds and national 
contributions. In this respect the CAP has a key role to play, especially through the 
adequate funding of agri-environment and similar measures that can contribute to 
Target 2. However, other large EU funds, especially those linked to Cohesion Policy, 
also have the potential to make major contributions to the achievement of the 
Target.  

Although the costs of achieving Target 2 are significant, it is important to bear in 
mind the substantial benefits that would arise from the achievement of the target, 
and the Biodiversity Strategy as a whole. Whilst current data are insufficient to 
quantify exact cost-benefit ratios, there is good evidence to show that investing in 
the maintenance and restoration of ecosystems and their services will provide 
substantial environmental, social and economic gains. 
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1 INTRODUCTION 

1.1 Background  

Lƴ aŀǊŎƘ нлмлΣ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻǳƴŎƛƭ ŀŘƻǇǘŜŘ ǘƘŜ ƴŜǿ 9¦ ǘŀǊƎŜǘ ǘƻ ΨƘŀƭǘ ōƛƻŘƛǾŜǊǎƛǘȅ 
and ecosystem service loss by 2020, to restore ecosystems in so far as is feasible, and to 
step up the EU contribution to averting global ōƛƻŘƛǾŜǊǎƛǘȅ ƭƻǎǎΩΦ ¢Ƙƛǎ ǘŀǊƎŜǘ ŜȄǇƭƛŎƛǘƭȅ 
recognises the importance of ecosystem services provided by biodiversity in addition to 
the need to protect biodiversity for its intrinsic value. A longer term vision was also 
ŀŘƻǇǘŜŘΥ Ψ.ȅ нлрлΣ 9¦ ōƛƻŘƛǾŜǊǎƛǘȅ ŀnd the ecosystem services it provides ς its natural 
capital ς are protected, valued and appropriately restored for biodiversity's intrinsic 
value and for their essential contribution to human wellbeing and economic prosperity, 
and so that catastrophic changes caused by the loss of biodiversity are avoided.Ω To help 
achieve the 2020 target, the Council called on the Commission to develop, in 
cooperation with Member States, an EU post-2010 Biodiversity Strategy, including sub-
targets and feasible and cost-effective measures and actions needed to achieve them. 
 
A further driver for biodiversity conservation and restoration in the EU is its 
commitments to the Convention on Biological Diversity (CBD) and the outcome of the 
/.5Ωǎ млǘƘ ƳŜŜǘƛƴƎ ƻŦ ǘƘŜ /ƻƴŦŜǊŜƴŎŜ ƻŦ the Parties (held in Nagoya in October 2010), 
which adopted a new global Strategic Plan for biodiversity. This includes a vision that by 
нлрл ΨōƛƻŘƛǾŜǊǎƛǘȅ ƛǎ ǾŀƭǳŜŘΣ ŎƻƴǎŜǊǾŜŘΣ ǊŜǎǘƻǊŜŘ ŀƴŘ ǿƛǎŜƭȅ ǳǎŜŘΣ ƳŀƛƴǘŀƛƴƛƴƎ 
ecosystem services, sustaining a healthy planet and delivering benefits essential for all 
ǇŜƻǇƭŜΩΦ ¢ƻ ƛƳǇƭŜƳŜƴǘ ǘƘƛǎ ǾƛǎƛƻƴΣ ǘƘŜ tƭŀƴ ǎŜǘǎ ƻǳǘ нл ƘŜŀŘƭƛƴŜ ǘŀǊƎŜǘǎ ǳƴŘŜǊ ŦƛǾŜ 
strategic goals to be achieved by 2020. Consequently, the new EU 2020 Biodiversity 
Strategy4 (European Commission, 2011a), adopted on 3 May 2011 and endorsed by the 
Environment Council on 21 June 2011 has a dual purpose: to support the EU and global 
2020 biodiversity targets. 
 
To achieve its overall 2020 target the EU Biodiversity Strategy includes six interrelated 
ǎǳōǘŀǊƎŜǘǎ όǎŜŜ .ƻȄ мΦмύΦ ¢ƘŜ ŦƻŎǳǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅΣ ƛǎ ¢ŀǊƎŜǘ н ǿƘƛŎƘ ƛǎ ǘƘŀǘ ά.ȅ нлнлΣ 
ecosystems and their services are maintained and enhanced by establishing green 
infrastructure5 ŀƴŘ ǊŜǎǘƻǊƛƴƎ ŀǘ ƭŜŀǎǘ мр҈ ƻŦ ŘŜƎǊŀŘŜŘ ŜŎƻǎȅǎǘŜƳǎέΦ ¢ŀǊƎŜǘ н ƛǎ ŀƭǎƻ 
supported by three key actions, which aim to improve knowledge of ecosystems and 
their status, develop a green infrastructure for the EU and ensure no-net-loss of 
biodiversity (Box 1.2).  
 
¢ŀǊƎŜǘ н ŀƛƳǎ ǘƻ ǎǳǇǇƻǊǘ ¢ŀǊƎŜǘ мр ƻŦ ǘƘŜ /.5Ωǎ нлнл {ǘǊŀǘŜƎƛŎ tƭŀƴΣ ǿƘƛŎƘ ǎǘŀǘŜǎ ǘƘŀǘ 
Ψ.ȅ нлнлΣ ŜŎƻǎȅǎǘŜƳ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅ ǘƻ ŎŀǊōƻƴ ǎǘƻŎƪǎ Ƙŀǎ 
been enhanced, through conservation and restoration, including restoration of at least 

                                                      
4
 Hereafter referred to as the EU Biodiversity Strategy 

5 Green infrastructure is defined by the European Commission in its 2013 Green Infrastructure 

Strategy (COM(2013) 249 final ŀǎ άa strategically planned network of natural and semi-natural areas 
with other environmental features designed and managed to deliver a wide range of ecosystem 
services. It incorporates green spaces (or blue if aquatic ecosystems are concerned) and other physical 
features in terrestrial (including coastal) and marine areas. On land, GI is present in rural and urban 
settingsΦέ 
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15% of degraded ecosystems, thereby contributing to climate change mitigation and 
ŀŘŀǇǘŀǘƛƻƴ ŀƴŘ ǘƻ ŎƻƳōŀǘƛƴƎ ŘŜǎŜǊǘƛŦƛŎŀǘƛƻƴΩΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƛǘ ǎƘƻǳƭŘ ŎƻƴǘǊƛōǳǘŜ ǘƻ 
ŜƴǎǳǊƛƴƎ ΨŜŎƻǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ŜǎǎŜƴǘƛal services, including services related to water, 
and contribute to health, livelihoods and wellbeing, are restored and safeguarded 
(Global Target 14). 
 

Box 1.1 The EU 2020 Biodiversity Strategy targets 

Target 1: 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: By 2020, ecosystems and their services are maintained and enhanced by establishing green 
infrastructure and restoring at least 15% of degraded ecosystems. 
 
Target 3  
A) 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.  
 
B) Forests: By 2020, Forest Management Plans or equivalent instruments, in line with Sustainable 
Forest Management (SFM)21, 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. 
 
Target 4: Fisheries: 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: By 2020, Invasive Alien Species 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 invasive alien species. 
 
Target 6: By 2020, the EU has stepped up its contribution to averting global biodiversity loss. 
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Box 1.2. Actions to support Target 2 on ecosystem maintenance and restoration 

Action 5: Improve knowledge of ecosystems and their services in the EU  
5) Member States, with the assistance of the Commission, will map and assess the state of 
ecosystems and their services in their national territory by 2014, assess the economic value of such 
services, and promote the integration of these values into accounting and reporting systems at EU 
and national level by 2020. 
 
Action 6: Set priorities to restore and promote the use of green infrastructure 
6a) By 2014, Member States, with the assistance of the Commission, will develop a strategic 
framework to set priorities for ecosystem restoration at sub-national, national and EU level. 
6b) The Commission will develop a Green Infrastructure Strategy by 2012 to promote the deployment 
of green infrastructure in the EU in urban and rural areas, including through incentives to encourage 
up-front investments in green infrastructure projects and the maintenance of ecosystem services, for 
example through better targeted use of EU funding streams and Public Private Partnerships. 
 
Action 7: Ensure no net loss of biodiversity and ecosystem services 
7a) In collaboration with the Member States, the Commission will develop a methodology for 
assessing the impact of EU funded projects, plans and programmes on biodiversity by 2014. 
7b) The Commission will carry out further work with a view to proposing by 2015 an initiative to 
ensure there is no net loss of ecosystems and their services (eg through compensation or offsetting 
schemes). 

 
 
¢ŀǊƎŜǘ н ƻŦ ǘƘŜ 9¦Ωǎ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ƛǎ ŀƴ ŀƳōƛǘƛƻǳǎ ǘŀǊƎŜǘ ōŜŎŀǳǎŜ ƛǘ ǊŜƭŀǘŜǎ ǘƻ 
all ecosystems and their services, and the whole environment and not just protected 
areas. It therefore extends the actions envisaged to maintain and restore Favourable 
Conservation Status of threatened species and habitats of Community interest6 
under Target 1. Target 1 actions will primarily need to focus on the Natura 2000 
network, but actions in the wider environment, through for example green 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŜƴƘŀƴŎŜƳŜƴǘΣ ǿƛƭƭ ŀƭǎƻ ōŜ ƴŜŜŘŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ƴŜǘǿƻǊƪΩǎ 
connectivity and coherence. Consequently Target 1 and 2 are mutually dependent:  
Target 1 measures will contribute to the achievement of Target 2, whilst the 
achievement of Target 2 will be necessary for the achievement of Target 1. Targets 3, 
4 and 5 to some extent support and overlap with Target 2. 
 
There are also interactions between the various actions that support Target 2, and 
these and the links to other targets are summarised in Table 1-1 below. 
 
 

                                                      
6
 Formally these are species and habitats listed in Annexes I and II and/or IV or V of the Habitats 

Directive. For the purposes of this study we also include species listed in Annex I of the Birds Directive.  
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Table 1-1 Biodiversity Strategy to 2020 ς Linkages within Target 2 and with other targets 
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Target 2 is also ambitious because it goes beyond the maintenance of ecosystems, many of 
which are under on-going significant pressures, to the restoration of at least 15% of 
degraded ecosystems. AccordƛƴƎ ǘƻ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ LƳǇŀŎǘ 
Assessment (European Commission, 2011b), habitat restoration ƛǎ άActively assisting the 
recovery of an ecosystem that has been degraded, damaged, or destroyed, although natural 
regeneration may suffice in cases of low degradation. The objective should be the return of 
an ecosystem to its original community structure, natural complement of species, and 
natural functions to ensure the continued provision of services in the long termΦέ !ƭǘƘƻǳƎƘ 
the interpretation of this definition is complex it is clear the desire is not merely to restore 
ŀƴ ŜŎƻǎȅǎǘŜƳΩǎ ƪŜȅ ǎǇŜŎƛŜǎ ŀƴd ecological processes. Instead, the aim is full restoration of 
structure, species community and ecological processes and functions. However, as 
discussed further in section 3.2 this level of restoration would be prohibitively expensive in 
most situations and often impossible.  
 
It is also important to note that Target 2 explicitly mentions the need to restore ecosystems 
for ecosystem services (as well as for intrinsic nature conservation values) as the multiple 
benefits of ecosystems must be maintained. Furthermore, although a range of approaches 
may be used, it is implied that green infrastructure is the primary means of achieving the 
target, because it is considered that the spatial integration of measures in the landscape and 
the restoration of connectivity is essential. Restoration measures will therefore need to be 
spatially planned and implemented strategically to ensure their efficiency and coherence. A 
recent study for DG Environment (Mazza et al, 2012) revealed that many current EU and 
national policy instruments exist that can support the development of green infrastructure. 
But more may be achievable with new policy instruments, which may require further 
ǇƻƭƛǘƛŎŀƭ ŜƴǊƻƭƳŜƴǘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ 9¦Ωǎ ŀƴǘƛŎƛǇŀǘŜŘ DǊŜŜƴ LƴŦǊŀǎǘǊǳŎǘǳǊŜ {ǘǊŀǘŜƎȅ όǎŜŜ !Ŏǘƛƻƴ 
6b in Box 1.2). 
 
The ambition of Target 2 in terms of the extent of restoration is also highly dependent on 
the proportion of ecosystems that are considered to be degraded. Although, as discussed in 
section 3.2.3, there is much uncertainty over the definition of degradation and actual 
ŘŜƎǊŀŘŀǘƛƻƴ ƭŜǾŜƭǎΣ ǘƘŜǊŜ ƛǎ ǎǘǊƻƴƎ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ό99!ύ 
recent Biodiversity Baseline assessment (2010a; EEA, 2010b), and other sources, of 
widespread detrimental impacts of human activities on ecosystems in the EU. Consequently, 
ǘƘŜ 9¦ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ ǎǘŀǘŜǎ ǘƘŀǘ άLƴ ǘƘŜ 9U, many ecosystems and their services have 
been degraded, largely as a result of land fragmentation. Nearly 30% of the EU territory is 
ƳƻŘŜǊŀǘŜƭȅ ǘƻ ǾŜǊȅ ƘƛƎƘƭȅ ŦǊŀƎƳŜƴǘŜŘέΦ ¢ƘŜ ǎŎŀƭŜ ƻŦ ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ 
clearly be substantial.   
 
It is aƭǎƻ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŜ /ƻƳƳƛǎǎƛƻƴǎΩ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ 
indicates that the target is indicative, and the level of ambition should be reviewed in 2014. 
But it is unlikely that the target will be reduced, as it is the minimum level needed to comply 
with CBD obligations. Indeed, the Impact Assessment indicates that a higher figure (for 
ŜȄŀƳǇƭŜ ол҈ύ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ 9¦Ωǎ ƳƻǊŜ ŀƳōƛǘƛƻǳǎ ƻǾŜǊŀƭƭ нлнл ƘŜŀŘƭƛƴŜ 
target and 2050 vision, especially bearing in mind the level of ecosystem fragmentation in 
the EU. Furthermore, although the current 15% target is in some respects ambitious, the EU 
has many policy and financial instruments that are already in place and contributing to 
ecosystem conservation and restoration. Thus the potential for restoration should also take 
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into account existing measures that are likely to indirectly support the target, including 
measures for the implementation of the Birds and Habitats Directive (for Target 1) including 
LIFE+ funded projects, as well as other funding, in particular the Common Agricultural Policy 
(CAP) (especially agri-environment measures), Cohesion Policy and the Common Fisheries 
Policy (CFP). Restoration actions expected under the Water Framework Directive (WFD) and 
the Marine Strategy Framework Directive (MSFD) should also result in significant 
improvements in the condition of ecosystems in future. Relevant research activities are also 
financed through the Framework Programmes for Research and Technical Development. 
There is also growing recognition of the potential for private investment, such as through 
payments for ecosystem services (PES schemes) and habitat banking (in support of Action 
7b) to restore degraded ecosystems.  
 
Perhaps most importantly, there is evidence (Aronson et al, 2010; Bullock et al, 2011; de 
Groot, 2008; Nellemann and Corcoran, 2010; Russi et al, 2013) that the costs of many 
restoration actions will be more than compensated for by their benefits, such as stimulating 
green growth and territorial cohesion, facilitating ecosystem-based climate change 
mitigation and adaptation and the enhancement of other ecosystem services. Green 
infrastructure measures may also result in cost-savings compared to more conventional 
engineered measures (eg coastal habitat restoration compared to hard sea defences). But as 
discussed in section 3.4.3, information on the likely costs and benefits of ecosystem 
maintenance and restoration in the EU is scattered and difficult to obtain. Therefore the 
Impact Assessment concludeǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ άŎǳǊǊŜƴǘƭȅ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘ ŜǾƛŘŜƴŎŜ ƻŦ Ƙƻǿ ƳǳŎƘ 
restoration would take place under existing EU policy, whether additional efforts would be 
needed to reach 30%, and what their costs and benefits would be, to take a fully informed 
decision. Therefore, the chosen level is initially the minimum compliance with respect to 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƳƳƛǘƳŜƴǘǎΦέ  
 
By collating data and assessing the additional costs of achieving Target 2 (ie beyond the 
costs of existing and anticipated measures that will contribute to ecosystem maintenance 
and restoration by 2020), this study aims to inform debates on the potential strategic 
options for achieving the target effectively and efficiently.    
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Box 1.3 Key definitions 

 
Biodiversity: The variability among living organisms from all sources including terrestrial (above and 
below ground), marine and other aquatic ecosystems and the ecological complexes of which they are 
part. This concept covers the diversity of genes, species and ecosystems. Based on CBD 
 
Connectivity: the extent to which ecosystems and natural areas are linked together in fragmented 
landscapes. 
 
Ecosystem: A dynamic complex of plant, animal and micro-organism communities and their non-living 
environment interacting as a functional unit. In this study we use the term to refer to the broad divisions 
used to calculate Target 2 costs (cf habitats below).    
 
Ecosystem services: The direct and indirect contributions of ecosystems to human wellbeing. They can 
be categorised in four main types: provisioning services (eg food, water, fuel); regulating services (eg 
flood and disease control); supporting/habitat services (eg nutrient cycling); and cultural services (eg 
recreation). 
 
Habitat: In this study we primarily use this term to refer to habitat types listed in Annex I of the Habitats 
Directive (which are also known as biotopes).  
 
Fragmentation: the division of an ecosystem or habitat into distinct parts. Fragmentation can result from 
infrastructure development, such as roads and railways, or natural occurrences like forest fires. 
 
Green infrastructure: According to a recent study for the Commission (Naumann et al, 2011)Σ άDǊŜŜƴ 
infrastructure is the network of natural and semi-natural areas, features and green spaces in rural and 
urban, terrestrial, freshwater, coastal and marine areas, which together enhance ecosystem health and 
resilience, contribute to biodiversity conservation and benefit human populations through the 
maintenance and enhancement of ecosystem services. Green infrastructure can be strengthened 
through strategic and co-ordinated initiatives that focus on maintaining, restoring, improving and 
ŎƻƴƴŜŎǘƛƴƎ ŜȄƛǎǘƛƴƎ ŀǊŜŀǎ ŀƴŘ ŦŜŀǘǳǊŜǎ ŀǎ ǿŜƭƭ ŀǎ ŎǊŜŀǘƛƴƎ ƴŜǿ ŀǊŜŀǎ ŀƴŘ ŦŜŀǘǳǊŜǎΦέ  
 
Pressures: Habitat loss, overexploitation of natural resources, the introduction and spread of invasive 
species, pollution and climate change are the five key pressures on biodiversity. 
 
Resilience: The ability of an ecosystem to buffer and adapt to changes as well as recover after being 
disturbed. 
 
Re-creation: restoration where the ecosystem has been destroyed in the restoration site 
 
Restoration: the process of assisting the recovery of an ecosystem that has been degraded, damaged, or 
destroyed (SERI, 2004) ς see further discussion in section 3.2.2. 
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1.2 ¢ƘŜ ǎǘǳŘȅΩǎ ƻōƧŜŎǘƛǾŜǎ 

The overall objective of this study, as stated in the project specification is 
  
άŀ ǎŎƻǇƛƴƎ ǎǘǳŘȅ ƻƴ ǘƘŜ ŦƛƴŀƴŎƛƴƎ ƴŜŜŘǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ¢ŀǊƎŜǘ н ƻŦ ǘƘŜ 9¦ нлнл 
Biodiversity Strategy. It is expected to compile existing information and 
undertake further analysis to provide an estimation of financing needs for 
implementing Target 2 of the EU 2020 Biodiversity Strategy focusing in particular 
on the restoration of at least 15% of degraded ecosystems, based on the Actions 
outlined in the Strategy to reach this Target. It should also provide a general 
analysis of the main financing means that will need to be considered, looking in 
particular at the extent to which private sources could complement financing 
ŦǊƻƳ ǘƘŜ Ƴŀƛƴ 9¦ ƛƴǎǘǊǳƳŜƴǘǎΦέ 

 
¢ƘŜ ǎǘǳŘȅΩǎ ǘŀǎƪǎΣ ŀŘŀǇǘŜŘ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀǊŜ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΦ 
 
Task 1: Compilation of existing information 
 
The study will compile existing information, from DG Environment commissioned studies, 
and other sources (eg LIFE projects) on: 

1. Costs and benefits of restoration of ecosystems, including the establishment of 
green infrastructure, focussing on EU experiences, but drawing on wider data where 
it is necessary to fill gaps. The main focus of the work should be on the costs, in 
order to provide a range of restoration costs for different ecosystems, which should 
include both investment and maintenance costs. 
 

2. Potential financing instruments for restoration and green infrastructure. 
 
Task 2: Developing possible general scenarios for implementation 
 
This will provide an assessment, as a reference point, of the current extent of degradation of 
ecosystems and ecosystem services, based on the EU 2010 Biodiversity Baseline, and other 
relevant sources. This reference scenario will take into account forthcoming ecosystem 
conservation and restoration measures expected under existing legislation, including the 
Habitats and Birds Directives, the WFD and the MSFD. 
 
A number of potential key scenarios for implementing the target of achieving at least 15% of 
degraded ecosystems in the EU, will be explored, including inter alia: 

¶ achieving at least 15% of restoration for each main type of ecosystem as described in 
the EU 2010 Biodiversity Baseline; 

¶ achieving at least 15% of restoration at the level of each EU Member State, or 

¶ achieving at least 15% at EU level overall, with some flexibility on the contribution 
from each Member State (or through a 'burden sharing' scheme), or on the different 
types of ecosystem covered.  

 
Under each scenario, restoration will be guided by a prioritisation framework using criteria 
to be developed as part of this task, such as the extent of degradation of ecosystems; 
provision of key ecosystem services and cost-benefit ratios of restoration. 
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Task 3: Producing cost estimates for the implementation of Target 2 
 
This task will use the scenarios developed in Task 2 as a basis for estimations of the 
potential costs of implementation of Target 2 of the EU 2020 Biodiversity Strategy. The 
estimation will focus on the scenario of a fixed allocation of 15% of ecosystems for each 
type of ecosystem, and explore how these might vary if there is more flexibility in the target, 
within the constraints of a prioritisation framework.  
 
The approach will enable the scaling up of project-based restoration costs and allow a 
general sensitivity analysis to be carried out on how the assumptions made to scale up the 
costs affect the estimates, and the possible implications of shifting the focus of restoration 
to ecosystem services. 
 
The task will also explore the extent to which the elements of costs and benefits of no-net-
loss policies or projects reviewed under Task 1 could be extrapolated to produce broad-
brush estimates of implementing no-net-loss approaches in the EU.  
 
Task 4: Exploring potential financing means to reach Target 2 
 
Building on the review of potential instruments performed under Task 1, the task will 
provide an analysis of the potential contribution that financial instruments could make to 
achieving the target of 15% of restoration. A particular focus will be given to innovative 
sources of funding, and funding from the private sector.  
 
The task will also examine a small number of examples of practical implementation at 
national or sub-national level focusing, for example, on payments for ecosystem services 
from private sources (including through public private partnerships) or support to 
businesses which could invest in green infrastructure projects. The conditions under which 
such schemes could take place will be explored. 
 
The volume of potential financial sources will be examined in the existing institutional and 
regulatory context, and the means by which it could be scaled up through further action at 
local, national or EU levels will be explored. 

1.3 Outline of the structure and contents of this report 

Although most of this study has been structured around the tasks outlined above, this 
report has reorganised the methodological descriptions of the work, and assembled 
information and results to improve its coherence and readability. The following paragraphs 
therefore outline the contents of each of the chapters and the tasks that they address.  
  
As further background (and as part of Task 1.1) chapter 2 briefly reviews the methods and 
results of previous studies that have attempted to calculate the costs and benefits of 
ecosystem maintenance and restoration in relation to various environmental objectives, 
such as the management of Natura 2000 sites, and restoration of water and soil related 
ecosystem services. These estimates are later referred to in chapter 10, which compares the 
results of this study with previous estimates.   
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Chapter 3 provides a detailed explanation of the methods that have been used in the study 
to calculate the costs of maintaining each ecosystem and restoring 15% of their degraded 
area (ie with respect to Tasks 1.1, 2 and 3). The chapter includes further discussion of 
meaning of the EU target and definitions of restoration and degradation. 
 
The review of the costs of ecosystem maintenance and restoration carried out under Task 
1.2 is documented in chapters 4-6. The most important costs in terms of the additional costs 
of achieving Target 2 are likely to be those associated with practical ecosystem-specific 
maintenance and restoration measures, and therefore these have been examined in detail 
in this study (see chapter 6 below). However, to put these into context with respect to the 
specified supporting actions for Target 2, chapter 4 firstly provides an analysis of the likely 
costs of improving knowledge on ecosystems (EU 2020 Biodiversity Strategy Action 5), 
promoting a green infrastructure (Action 6) and ensuring no-net loss of biodiversity (Action 
7). To avoid double counting of some costs this analysis does not deal with practical 
measures that directly result in the maintenance or restoration of habitats (which are 
covered in chapter 6). Instead it focuses on strategic research, policy development and 
planning activities etc that will support practical habitat measures.  
 
Some of the measures required to maintain and restore habitats are generic wide-scale 
pressures (such as nitrogen deposition) that are best dealt with by tackling their source, 
although in some cases in-habitat mitigation measures may also be taken (eg increased 
grazing of grasslands that are suffering from nutrient enrichment). These generic pressures 
and corresponding measures are dealt with in chapter 5, before consideration of further 
habitat-specific measures. It is difficult to estimate the level of actions and costs that would 
be necessary to meet the 15% target for these measures, but data on these issues are 
reviewed where available in the published literature.  
 
Chapter 6 provides a detailed assessment of the potential costs of maintaining and restoring 
each main type of ecosystem recognised in this study. It therefore firstly identifies the key 
pressures that affect each ecosystem (as part of Task 2) and then the key measures that can 
be taken to alleviate them in order to maintain and restore each ecosystem. Baseline 
degradation levels and pressures are quantified for each ecosystem and then 2020 levels 
projected according to a reference scenario which takes into account foreseen measures 
and policies. The assessment of pressures draws on published literature, but also the results 
of monitoring data collected by Member States on habitats of Community interest in 
accordance with Article 17 of the Habitats Directive. 
 
Chapter 7 addresses Task 3 and provides an estimate of the total costs of achieving the 
overall EU target of maintaining and restoring 15% of degraded ecosystems. These costs are 
calculated for the EU as a whole and for each Member State. To achieve this a number of 
scenarios (developed under Task 2) are investigated for the disaggregation of the overall EU 
target, comprising allocations that result in 15% restoration for each ecosystem, minimise 
the costs of restoration, maximise nature conservation benefits, maximise ecosystem 
service benefits and maximise a mix of nature conservation and ecosystem service benefits. 
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Chapters 8 and 9 address Task 4. Firstly, chapter 8 provides an overall review of potential 
financing instruments for ecosystem maintenance and restoration, and the implementation 
of green infrastructure objectives. Chapter 9 then examines in further detail the potential 
for using private financing instruments to support the maintenance and restoration of 
ecosystems and achievement of the EU target. 
 
Lastly, chapter 10 compares the results of the study to previous relevant studies and 
discusses their accuracy, reliability and limitations. Based on this it then identifies data and 
research gaps that would need to addressed in order to provide more comprehensive, 
precise and robust estimates of the costs of achieving Target 2 of the Biodiversity Strategy.   
The chapter also briefly outlines further work that could be carried out to increase the 
availability of funding for ecosystem maintenance and restoration, in particular through the 
use of innovative private financing instruments.     
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2 PREVIOUS STUDIES OF THE COSTS AND BENEFITS OF MAINTAINING AND RESTORING 
ECOSYSTEMS 

2.1 Overview and cost types 

A number of studies have been carried out on the costs of achieving a variety of 
environmental objectives in the EU, which are of relevance to the maintenance and 
restoration of ecosystems, and the establishment of green infrastructure. Most are studies 
that have attempted to estimate the costs of meeting various environmental targets 
through rural land management, including the management of agricultural land as well as 
forested areas.  These range from fairly detailed estimates in relation to specific objectives 
and areas, such as the costs for achieving Favourable Conservation Status on Natura 2000 
sites (which is most relevant to Biodiversity Strategy Target 1, but will support Target 2) to 
more generic costs associated with maintaining High Nature Value (HNV) farming across the 
farmed landscape, addressing soil erosion and water resource and quality issues.  Some 
costs have been estimated for the EU-27, while other exercises have been undertaken at the 
individual Member State level.  Most studies focus on the costs associated with delivering 
specific environmental needs, with the majority of studies focusing on the costs of managing 
the land to meet biodiversity targets and to address soil degradation. 
 
In some cases the studies have attempted to partition costs according to whether they are 
direct realised costs (eg for design, planning, physical works, and administration etc) or 
opportunity costs, which may be compensated for by for example agri-environment 
payments. This approach was for example taken in a recent study for DG environment of 
opportunity costs (Kaphengst et al, 2010), as outlined in Error! Reference source not found.. 
owever, the separation of costs into such categories is complex and the quantification of 
opportunity costs is a very difficult issue, unless they have been calculated for compensation 
payments. Most of the studies below do not therefore separate out cost types, and 
uncompensated opportunity costs are not normally calculated and included in cost 
assessments.  
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Table 2-1 A cost typology for biodiversity action 

Source: Kaphengst et al (2010) 

Cost 
category 

Types of Costs Examples 

Financial 
Costs 

Costs of resources expended: 

Costs of capital, labour, materials, energy 
Capital costs and recurrent management costs 

Administrative and transaction costs involving 
financial outlay 

Labour and materials for fences around 
nature reserves 

Salaries and equipment of biodiversity 
researchers 
Materials, labour and equipment for 
construction of visitor centres 

Costs of developing and administering 
species action plans  

Costs that reflect opportunity costs: 

Payments to compensate for income foregone 
Compensation payments for foregone 
development/ exploitation rights 

Land purchase (reflecting income from land in 
alternative use) 

Agri-environment payments to 
compensate for loss of cereals output from 
leaving fallow land for nesting birds  

Compensation payments to fishermen for 
establishment of marine nature reserve 

Cost of purchase of farmland to establish 
new wetland reserve 

Wider 
Economic 
Costs 

Uncompensated opportunity costs: 

Lost income from foregone development 
Loss of socio-economic opportunities 

Output restrictions on exploitation of natural 
resources  

Loss of income from prevented commercial 
and industrial development 

Foregone opportunities for job creation 
and cohesion 

Loss of output of fisheries, wood, minerals, 
energy etc. 

 
 

2.2 Costs of biodiversity conservation within the Natura 2000 network 

Several studies have sought to estimate the costs associated with the management needs of 
ǘƘŜ bŀǘǳǊŀ нллл ƴŜǘǿƻǊƪΣ Ƴŀƛƴƭȅ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ aŜƳōŜǊ {ǘŀǘŜǎΩΣ ǿƘƛŎƘ 
vary considerably in their estimation methods. A first estimate of the costs of managing 
Natura 2000 sites across the EU-25 Member States was produced in 2004, based on the 
Markland Report (Markland, 2002)Σ ǿƘƛŎƘ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ϵсΦм ōƛƭƭƛƻƴ ǇŜǊ ȅŜŀǊ ǿŀǎ ƴŜŜŘŜŘ7.  
This estimate has recently been reviewed and revised within the frame of a project 
undertaken by IEEP, Ecologic and GHK for the European Commission (Gantioler et al, 2010). 
The study assessed data supplied by 25 Member States and produced a revised estimate of 
5.8 billion ϵ/y r based on an extrapolation to the EU-27 of the average cost of 63 ϵ/ha/y r. 
The revised estimates are considered to be more reliable in some respects because, for 
example, estimates of the areas requiring management were improved and a more 

                                                      
7
 COM 2004(431) 
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consistent methodology for estimating costs was used. However, it is recognised by IEEP 
and others that the revised estimate is likely to be a significant underestimate of the total 
costs needed to bring Natura 2000 sites into Favourable Conservation Status (which relates 
ǘƻ ¢ŀǊƎŜǘ мύΦ ¢ƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ earlier figures suggested an annual cost of around 107 ϵ/ha 
and a BirdLife International (2009) report indicated costs associated with management of 
the Natura network at 128 ϵ/ha/yr , based on estimates from six Member States provided 
ōȅ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ national partners. 
 
The underestimation of costs is considered to be due to variations in the interpretation of 
conservation objectives and needs, and variations in data. In some cases the Member State 
estimates were based on the costs of maintaining Natura 2000 sites in their current 
condition and in only a few cases were they based on the costs of achieving Favourable 
Conservation Status of habitats and species of Community interest within them (which is the 
aim of the Habitats Directive). Very often estimates were based on what is achievable under 
currently available budgets and in some situations the cost estimates only included 
management that is additional to that required  by law (UK for example). Only a few 
Member States estimated the expenditure that would be needed ideally if the resources 
were available. Only Spain provided two estimates, the cost of managing the network within 
ŜȄƛǎǘƛƴƎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŀƴƻǘƘŜǊ ŜǎǘƛƳŀǘŜ ƻŦ ǿƘŀǘ ǿƻǳƭŘ ōŜ ΨŘŜǎƛǊŀōƭȅΩ ǎǇŜƴǘ ƛŦ ǊŜǎƻǳǊŎŜǎ 
were available, the latter being 60% higher. A key reason for the likely underestimate of the 
costs is therefore the fact that many countries focused on historic and/or budgeted 
investment costs, and only a few provided information on future needs. 
 

2.3 Costs of biodiversity conservation in the wider environment 

The EU studies and some national studies, such as in Germany (Güthler and Oppermann, 
2005), provide some insights and useful data that may help with the calculation of wider 
ecosystem maintenance and restoration costs. However, Natura costs are unlikely to be 
representative of costs in the wider environment because, amongst other things, they are 
likely to differ in their habitat management needs (being highly specific and biodiversity 
focussed), vulnerability to pressures and costs of action (eg due to low profitability and low 
land prices). Estimating the costs of environmental management in the wider environment 
will therefore be especially important for this study.  
 
HNV farming and forestry systems are commonly found in Natura 2000 sites, but they are 
much more widely distributed and with less protection a large proportion of them of have 
been degraded in recent years due to abandonment or intensification and fragmentation. 
Therefore widespread actions are likely to be needed to maintain and restore them, and 
consequently the costs of this are likely to be a significant proportion of the costs of meeting 
Target 2 in terrestrial ecosystems. Two estimates have been produced on the scale of 
support needed to maintain HNV farming practices in the EU-27.  
 
Beaufoy and Marsden (2010) provide costs for the introduction of a targeted scheme for 
HNV farming under Pillar One of the CAP, as part of a wider strategy for maintaining HNV 
farming in the EU-27.  Rough calculations suggest that, to maintain HNV farming systems in 
all Member States would require expenditure of 16 billion ϵ/y r, assuming an average 
payment for HNV farming of 200 ϵκƘŀκȅr over an estimated HNV farmland area of 80 
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million hectares (likely to be a significant overestimate of the actual HNV farmland area).  
This cost estimate, however, is only one element of the total potential funding needed to 
maintain HNV farming.  On top of this cost would also be costs associated with more specific 
and targeted management needs, for example for certain threatened species or habitats, 
funded for example through the agri-environment measure, as well as costs associated with 
capital investments, and presumably also Less Favoured Area Payments (LFA) type 
payments, although this is not made clear. 
 

A study by Kaphengst et al (2010) attempted to estimate the total economic costs 
associated with maintaining HNV farming through the agri-environment measure in the EU-
27.  To do this, an average payment rate for HNV management was calculated, based on 
data on a range of relevant management practices collected from six RDPs8 and this was 
applied to an estimated target area of HNV farmland to which agri-environment actions are 
anticipated to be applied, again based on relevant targets identified within the RDPs and 
scaled up to the EU-27.   An average per hectare figure for maintaining HNV grassland under 
the agri-environment measure (in addition to Pillar 1 direct payments and LFA payments) 
was derived of 169 ϵ/ha and a total cost of maintaining HNV farming practices over 26 
million hectares of HNV farmland in the EU-27 was calculated as 4.37 billion ϵ. 
 
The study by Kaphengst et al, also attempted to calculate the costs of managing semi-
natural forests (which are to some extent equivalent to HNV forest areas).  Under the study, 
the costs were simply extrapolated from the figures derived for the costs of management of 
forest Natura 2000 sites (Gantioler et al, 2010), giving a total figure for managing semi-
natural forests in the EU-27 as 4.5 billion /ha (based on an average payment of 37 ϵκƘŀκyr 
over 150 million ha). However, as mentioned above Natura costs are unlikely to be 
representative of costs in the wider environment, so the validity of this approach is 
questionable. Furthermore, the figures include both privately and publically owned forests 
and, given that forests under public ownership are only eligible to receive funding for 
certain activities (establishment costs rather than management costs), the estimated costs 
are likely to be a significant overestimate of the costs required from the public purse. 
 
Some national studies have provided useful insights on the costs of meeting biodiversity 
conservation objectives across agricultural land. These include a study by Hampicke et al 
(2010) ƻŦ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŀŎƘƛŜǾƛƴƎ ΨƳƻǊŜ ƴŀǘǳǊŀƭ ƳŀƴŀƎŜƳŜƴǘΩ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ ƛƴ DŜǊƳŀƴȅ 
through the following types of management: 

¶ Maintenance of semi-natural landscapes and extensive grassland including: 
o Grazing with sheep on neglected calcareous grasslands; 
o Grazing with suckler cows/young cattle on neglected delicate grasslands; 
o Mowing and hay production; 
o Bringing grassland that is reverting to scrub back into production through 

scrub removal; 

¶ Extensification of 10% of the land under intensive grassland management; 

¶ Protection of arable flora on low yielding arable land ; 

¶ т҈ ƻŦ ƭŀƴŘ ǘƻ ōŜ ΨǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎΩ ς includes woodland, hedgerows, strips of 
grassland along roads, water bodies, hedgerows etc. 

                                                      
8
 The six RDPs used were Austria, Bulgaria, Czech Republic, Poland, Romania, UK (England) 
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Estimates were produced for the total area over which the different types of management 
were needed and the per ha cost for each type of management was calculated, based on 
income foregone and additional costs.  These estimates suggest that the management 
practices cost 652 ϵ/ha and are needed over 2.3 million ha όмр҈ ƻŦ DŜǊƳŀƴȅΩǎ ¦!!ύ 
resulting in a total cost of 1.5 billion ϵ/yr. In comparison current funding available under 
EAFRD for similar management in Germany is 1.25 billion ϵ/yr.  
 
A similar study in the Netherlands (Overmaers et al, forthcoming) estimated the costs of the 
conservation of meadow birds (through mosaic management and later mowing dates), 
other farmland birds (by avoiding pesticide use in cereal field margins, use of spring-sown 
cereals, creation of field margins and use of winter feed crops) and wild flora (by ecological 
grassland management, field margin management). Estimates suggest that in core areas 
157,000 ha of land (8.6% of UAA) would need to be managed at an average cost of 711 
ϵ/ha, coming to a total of 111 million ϵ/yr.  If management were carried out across the 
farmed countryside, the area that would be needed to be under such management is 
estimated to be 409,000 ha (22.4% of UAA) at an average cost of 798 ϵ/ha, coming to a 
total of 326 million ϵ/yr. To put these figures in context, the current agri-environment 
budget for 2007-13 is 20.6 million ϵ (plus the same in national co-financing). 
 
In the UK a study by GHK (2006) was undertaken of implementing 42 Habitat Action Plans 
(HAPs) and Species Action Plans (SAPs) developed as part of the UK Biodiversity Action Plan 
process. Most of the action plans include targets for habitat maintenance and some degree 
of restoration. An estimate of combined annual net cost (including land purchase, 
administration and central costs and opportunity costs where reflected in grant rates and 
land purchase costs) of implementing all the HAPs was calculated by identifying appropriate 
per ha management, restoration and re-creation costs, and simply applying these to the 
HAP targets. 
 
The estimated cost, expressed in 2005/06 prices, of achieving all the HAP targets was £321 
million between 2005-2010, rising to £401 million between 2015 and 2020. The costs were 
found to be heavily influenced by the cost of the following five HAPs (each costing over £20 
million per year), hedgerows, native woodlands, coastal and floodplain grazing marsh, 
blanket bog, and arable field margins.  Given the widely differing ambitions of the HAPs and 
the difficulty of relating the habitats types to the EU ecosystem types, it is difficult to relate 
the conclusions from the study to the possible costs of meeting Target 2. The GHK study is 
therefore not explained in further detail here, but some of the habitat cost data are referred 
to later in the ecosystem accounts in chapter 6.  
 

2.4 The cost of general legislative and policy measures to address invasive alien species 

 
Invasive alien species are non-native species whose introduction and/or spread outside their 
natural past or present ranges pose a risk to biodiversity. Invasive alien species have been 
recognized as the one of the most important threats to biodiversity in Europe (EEA, 2010c), 
and they cause widespread and costly ecosystem degradation. Costs in lost output due to 
invasive aliens, health impacts of invasive aliens, and expenditure to repair invasive alien 
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species damage is estimated to have already cost EU stakeholders at least мнΦр ōƛƭƭƛƻƴ ϵκȅǊ 
(according to documented costs) and probably over ϵнл ōƛƭƭƛƻƴ (based on some 
extrapolation of costs) per year, over the past 20 years (Kettunen et al, 2009).  Most of this 
total, ie over 9.6 billion ϵκȅr, results from damage caused by invasive alien species to key 
economic sectors such as forestry, agriculture, fisheries and infrastructure (Kettunen et al, 
2009). Costs caused by invasive alien species are expected to increase, as current measures 
are failing to control or eradicate species, and new potential invasive alien species are being 
introduced at an accelerating rate.  
 
¢ƘŜ 9¦ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅ нлнл ƛƴŎƭǳŘŜǎ ¢ŀǊƎŜǘ р άBy 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 IASΦέ  To achieve this target there is a need for new policy measures and cross-cutting 
tools at the EU level to support coordinated action to prevent the establishment of new 
invasive alien species, and to control existing invasive alien species, because EU and 
Member State legal frameworks still do not adequately address invasive alien species 
threats (Shine et al, 2009). Consequently, the Commission has announced that a proposal 
for a legislative instrument on invasive alien species will be produced in 2013. 
 
A comprehensive dedicated EU legal framework on invasive alien species would involve the 
setting up of independent procedures for assessment and intervention taking into account 
existing national and EU legislation. EU Member States would be obliged to carry out 
controls at borders for invasive alien species and to exchange information on invasive alien 
species. It could also include mandatory monitoring and reporting procedures and efficient 
rapid response mechanisms.  
 
An initial assessment of the possible level of costs associated with EU policy action on 
invasive alien species indicates that the implementation of a comprehensive dedicated EU 
legal framework on invasive alien species would cost up to 10 billion ϵκȅr (Shine et al, 2010). 
This includes the costs of EU wide invasive alien species policy development, administration 
and coordination, risk assessments, research, stakeholder consultation and engagement, 
early warning system, management of key pathways of introduction, monitoring etc. This 
would form the obligatory baseline for Member States action on invasive alien species once 
the expected EU legislation on invasive alien species is in place.  
 

2.5 Costs of soil restoration 

Soil degradation is a significant problem over much of Europe Consequently, considerable 
work has also been carried out on the impacts of soil degradation and the costs of 
addressing it, for example as part of the Impact Assessment carried out for the objectives of 
the proposed Soil Thematic Strategy (CEC, 2006). The impact assessment estimated that the 
costs to society of soil degradation resulting from erosion, loss of organic matter, 
ǎŀƭƛƴƛȊŀǘƛƻƴ ŀƴŘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǿƻǳƭŘ ōŜ ǳǇ ǘƻ ϵоу ōƛƭƭƛƻƴ ŀƴƴǳŀƭƭȅ ƛŦ ƴƻ ŦǳǊǘƘŜǊ ŀŎǘƛƻƴǎ ŀǊŜ 
taken. In comparison, the annual costs of addressing soil organic matter decline for Europe 
ƘŀǾŜ ōŜŜƴ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ŀǘ ƭŜŀǎǘ ϵоΦп ς 5.6 billion (CEC, 2006b). However these costs did 
not include costs to address the ongoing degradation of soil functions and therefore the real 
costs are likely to exceed these values.  
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Building on the costs presented in the impact assessment, Kuhlman et al, (Kuhlman et al, 
2010) assessed the costs and benefits of management measures that can address soil 
organic matter declines, erosion and compaction. These included residue management, 
conservation tillage, cover crops and the application of exogenous organic matter. The costs 
of the measures themselves varied considerably, but costs are also affected by the degree 
of soil erosion that needs to be tackled.  For example, the costs for implementing soil 
organic management practices in areas of low soil erosion risk range from 44 to 384 
ϵ/ha/yr, with an overall cost of 116 ϵ/ha/yr for a measure integrating all practices. The 
study estimated the potential area over which each of the measures are needed and used 
this as a basis for scaling-up the overall cost estimates. The total cost of addressing the loss 
of soil organic matter is estimated at 3.5 billion ϵ per year based on a risk area of 30.5 
million ha across Europe. 
 

2.6 Costs of achieving water related environmental objectives 

Few studies have examined the costs of delivering water quality targets through the use of 
public money. This may be due to the fact that, until fairly recently the main policy 
mechanisms used to improve water quality have been regulatory in nature through the 
implementation of the Nitrates Directive, the Groundwater Directive, the Sewage Sludge 
Directive, and more recently the Water Framework Directive (WFD). However, Member 
States have increasingly turned to the use of agri-environment schemes to work alongside 
regulation to encourage land management practices that can address issues of diffuse 
pollution from agriculture in particular.  In some Member States, considerable investment is 
also made in the provision of advice to farmers and other land managers.   
 
A summary and discussion of the results of those studies that have attempted to estimate 
the costs associated with the implementation of the WFD is provided in section 5.1. 
 

2.7 Costs of maintaining and restoring marine ecosystems and fisheries 

In the marine environment the main tool for ecosystem maintenance and restoration is the 
designation of Marine Protected Areas (MPAs). The implementation of MPAs in the 
European Union (EU) is driven by a number of international, EU and national obligations and 
initiatives to which the EU and its Member States are committed. In the case of the 
Common Fisheries Policy (CFP), there are opportunities for designation of MPAs for both 
stock recovery and habitat restoration through long term management plans aimed at 
achieving an ecosystem-approach to management. Although they have the potential to play 
a key role in inter alia fisheries management and conservation, their poor implementation 
record is particularly striking when the EU is faltering in meeting its broader targets in two 
key areas (eg restoring stocks to maximum sustainable yield (MSY) levels by 2015 and 
halting the loss of biodiversity by 2010) (Lutchman, 2007). Data on site designation contains 
so many limitations that drawing meaningful conclusions on extent of area designation 
becomes impossible9.  
                                                      
9
 Numerous sites have been designated according to both the Birds and the Habitats Directives, either in their 

totality or partially. The data on numbers of sites and area coverage may therefore not necessarily add up.  
http://europa.eu.int/comm/environment/nature/nature_conservation/useful_info/barometer/index_en.htm 

http://europa.eu.int/comm/environment/nature/nature_conservation/useful_info/barometer/index_en.htm
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No assessments of costs of establishing or maintaining MPAs at the EU level have been 
published. However, there are various estimates at a global and national level in the UK of 
the costs associated with establishing and maintaining these sites for habitat restoration 
and conservation of marine ecosystems. Cullis-Suzuki and Pauly (2010) using various models 
estimate that it would cost 25-37 billion US $ annually to protect 20-30% of the global 
oceans. This value is higher than the estimate of cost by Balmford et al (2004) of 5-19 billion 
US$. At the UK level, the DEFRA Marine Bill consultation document (2006) suggested that it 
would cost approximately £195,000 to establish a marine protected area site and 
approximately £95,000 in annual running costs thereafter (Feilen, 2006). 
 

2.8 The costs of achieving integrated environmental objectives 

A limitation of most of the studies discussed above with respect the restoration of 
ecosystems for a broad range of services is that most studies focussed on the costs 
associated with meeting targets for a single rural environmental issue and did not take 
account of the synergies that exist in meeting other environmental objectives through the 
same management practices on the same area of land.  However, a few studies, including 
two led by IEEP, have attempted to assess the costs of meeting a range of terrestrial 
environmental objectives through a range of integrated measures.  
 
A UK study estimated the costs of meeting the priorities associated with the full range of 
rural environmental issues (Cao et al, 2009).  This study provides estimates of the scale of 
funding needed to meet future environmental land management requirements in the UK, 
covering biodiversity, landscape, climate change mitigation, flood risk management, 
farmland historic environment, soil quality, water quality, resource protection and public 
access objectives associated with agricultural and forestry land uses.  
 
The approach to the study was similar to that proposed by us for this study (see section 3.4) 
and followed in a recent IEEP study (see below).  Firstly, the type and scale of environmental 
management needed to meet UK environmental policy objectives and targets was 
identified. Secondly, the costs of delivering the management practices identified were 
estimated based on current agri-environment payment rates.  The continued existence of 
LFA payments and Pillar 1 direct payments was assumed and costs for ancillary activities 
needed to support the delivery of environmental management in the agricultural and 
forestry sectors, such as advice and training, were not included. Importantly, in calculating 
these costs, allowances were made for the management of land to meet more than one 
environmental objective. The main overlaps identified related to biodiversity, resource 
protection and climate change. Where overlaps were identified, the cost estimate was 
based on the most expensive management option available (usually biodiversity focused).   
 
¢ƘŜ ŜǎǘƛƳŀǘŜŘ ǘƻǘŀƭ Ŏƻǎǘ ƻŦ ƳŜŜǘƛƴƎ ǘƘŜ ¦YΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǘŀǊƎŜǘǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ 
agricultural and forestry land management over 16.2 million ha, was £1.986 billion per 
year, averaging out at 122 £/ha. This compares with current planned expenditure under 
agri-environment schemes in the UK of 742 million £/yr.  Given the assumptions made and 
the lack of available detailed data for certain environmental issues and in certain regions, it 
is considered that these cost estimates are likely to be a significant underestimate of the 
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ŦǳƴŘƛƴƎ ƴŜŜŘŜŘ ƛƴ ǇǊŀŎǘƛŎŜ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ ¦YΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǘŀǊƎŜǘǎ ǘƘǊƻǳƎƘ ƭŀƴŘ 
management.  
 
aƻǊŜ ǊŜŎŜƴǘƭȅΣ ŀƴ L99t ǎǘǳŘȅ ƻƴ ά/ƻǎǘƛƴƎ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ bŜŜŘǎ wŜƭŀǘŜŘ ǘƻ wǳǊŀƭ [ŀƴŘ 
Management10έ ƭŜŘ ǎǘǳŘȅ (Hart et al, 2011) for DG Environment provided an estimate of the 
annual costs of delivering a full range of environmental objectives relating to biodiversity, 
soil protection, water resources, landscape protection and climate change on agricultural 
and forested land in 2020 (Error! Reference source not found.). The study followed a similar 
ethodology to that used in the UK study by Cao et al (2009) and the soil restoration costs 
study outline above (Kuhlman et al, 2010) ς see Box 2.1 for details.  
 
Table 2-2 EU Environmental Targets used within the Rural Land Management Costs Study 

Source: Hart et al, 2011 

Environmental Issue Target 

Biodiversity 
To halt the loss of biodiversity ... in the EU by 2020 (Decision of 
the European Council, 15 March 2010).  

Water Quality 

To enhance the status and prevent further deterioration of 
aquatic ecosystems and associated wetlands ... reduce water 
pollution and to achieve Good Ecological Status of all water bodies 
by 2015 (Water Framework Directive 2000/60/EC). 

Water Quantity 
To promote the sustainable use of water and to mitigate the 
effect of droughts (Water Framework Directive 2000/60/EC). 

Soils 

No formal EU target.  Derived target: To protect and ensure the 
sustainable use of soil by preventing further soil degradation, 
including erosion, deterioration, contamination and 
desertification (from Thematic Strategy for Soil Protection COM 
(2006) 231 Final and 6EAP 1600/2002/EC). 

Climate Change mitigation 
To contribute to the reduction of EU greenhouse gas emissions by 
at least 20% below 1990 levels (EU Climate and Energy Package, 
2008) by 2020. 

Climate Change adaptation 

No formal EU targets.  Derived target: To increase the resilience of 
agricultural and forest habitats to adapt to climate change ς in 
practice this is likely to require management also identified under 
the biodiversity objective 

Landscape 

No formal EU targets.  Derived target: to protect and enhance the 
9¦Ωǎ ǘǊŀŘƛǘƛƻƴŀƭ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘǎŎŀǇŜǎΣ ǘƻ Ƴŀƛƴǘŀƛƴ ƭŀƴŘǎŎŀǇŜ 
features and to conserve and appropriately restore areas of 
significant landscape value (from 6EAP 1600/2002/EC) . 

 
 
  

                                                      
10

 Hereafter referred to as the Rural Land Management Costs Study 
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The costs of undertaking environmentally beneficial land management on agricultural and 
forested land in 2020 were estimated to be in the region of 34 billion ϵ/y r. Payments 
would rise towards this level over the period 2014-2020. To this figure were added the costs 
of three other elements considered necessary for the delivery of good environmental 
management. These are the provision of a basic per ha payment over 60% of the LFA, to 
contribute to the economic survival of environmentally sensitive farms, as well as an 
estimate for investments needed in physical infrastructure and advice and training. These 
added an additional 9 billion ϵ/yr to provide an overall estimate of 43 billion ϵ/y r (+/- ϵуΦр 
billion) as the approximate level of financial resources needed (from EU and 
national/regional sources) to deliver thŜ 9¦Ωǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻōƧŜŎǘƛǾŜǎ ǳǎƛƴƎ ƛƴŎŜƴǘƛǾŜ 
based measures. It is important to note that LFA and other existing CAP funding is not 
included in the cost estimates in this current study, as it is focusing on the estimation of 
additional costs required to meet Target 2.   
 
A breakdown of the costs across land use types is provided in Table 2-3. 

This shows that a large proportion of the costs associated with environmentally beneficial 
management on farmland and woodland were found to be associated with arable land (18 
billion ϵ/yr). These costs relate to approximately 40-50% of arable land which would be 
under one or more relevant farm management practices. A further 30% of the costs (10 
billion ϵ/yr) were associated with grassland management, covering approximately 70-80% of 
grassland in the EU-27. Of these figures, organic management (on arable and grassland) and 
in-field options on arable land, such as maintaining stubble over the winter, account for a 
large proportion of the overall costs (22% each). 
 
Only 10% of the estimated costs (3.4 billion ϵ/yr) related to the creation or management of 
woods and forests, but meeting this need would require a significant increase in the current 
levels of spending on forests. 
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Table 2-3 Cost estimates for different land uses by type of management from the Rural 
Land Management Costs Study 

Source: Hart et al, 2011 

Land Use 

Cost estimate for 
environmental 
management 
ƴŜŜŘŜŘ όϵ ōƛƭƭƛƻƴύ 

Proportion of 
total cost 

estimate (%) 

Proportion of 
cost estimate 
for each land 

use (%) 

Arable 17.6  51.5  

Organic Management  3.5 10.2 20.1 

Integrated Farm Management  1.9 5.6 10.7 

In field management options
1
  7.5 22.0 42.9 

Non-productive options
2 

 2.3 6.7 12.8 

Conversion to grassland  1.7 5.0 9.8 

Management of structural features
3 

 0.7 2.0 3.8 

Grassland 10.1  29.5  

Organic Management  3.9 11.4 38.1 

Extensive management  5.3 15.5 52.0 

Buffer strips/Grass Margins  0.2 0.6 3.0 

Management of structural features
3 

 0.7 2.0 6.9 

Permanent Crops 1.5  4.4  

Organic Management  0.4 1.2 24.9 

Integrated Farm Management  0.2 0.6 13.2 

Extensive management  0.7 2.0 49.0 

Buffer strips/Grass Margins  0.1 0.3 3.9 

Management of structural features
3 

 0.1 0.3 9.0 

Rice 0.1  0.3  

Extensive Management  0.1 0.3 100 

Wetland Habitats (Grazing Marsh, Peatland etc) 1.5  4.4  

Extensive management  1.3 3.8 90.8 

Buffer Strips/Grass Margins  0.1 0.3 5.8 

Management of structural features
3 

 0.1 0.3 3.4 

Forest and Woodland 3.4  9.9  

Management of existing woodlands  3.0 8.9 88.2 

Creation of new woodland on agricultural land  0.4 1.0 11.8 

Totals 34.2  100  
 

1 
In field options include reduced inputs, crop rotations, green cover, overwinter stubbles, spring cropping, 

reduced tillage, using rare or threatened crop species, and other soil protection measures. 
2 

Non-productive options include fallowing part or whole fields, creating grass margins, beetle banks, buffer 
strips etc. 
3
 Structural features include stone walls, ditches, banks, hedges, trees, terraces etc. 
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Box 2.1. Rural land use costs methodology 
The methodology centred around three key steps as follows: 
 
Step 1: Identification of the environmental pressures in rural areas, the form of land use on which the 
pressure is experienced and the area of the particular type of land use that is subject to the pressure. The 
main environmental pressures faced by rural land are well documented and were taken from an extensive 
literature review process. What was less clear-cut, however, was the area of different types of land that are 
subject to the different pressures.  To derive these figures a review of the available literature was 
supplemented with expert judgment where data were lacking.  Land use data were taken from the CORINE 
Land Use survey, Eurostat, and a report on the state of European forests for the Ministerial Conference on 
the Protection of Forests in Europe (MCPFE et al, 2007) to provide an accurate composite land use dataset 
allowing the identification of broad habitat types and farming and forestry land uses.  
 
Step 2: Identification of the types of land management action thought necessary to respond to each of the 
pressures identified under Step 1 and an assessment of the area of rural land under pressure on which the 
management option is needed.  There is a considerable body of evidence that provides information on the 
different types of land management activities (in agriculture and forestry) that are most appropriate to 
address each of the identified pressures.  These were compiled based on two sources: a review of the 
relevant literature; and a review of a mixture of land management and investment measures adopted in a 
range of different Member States and included within their Rural Development Programmes (RDPs). A short 
list of the most significant management options for the provision of environmental benefits was then 
compiled, determined by taking those options that were able to deliver multiple benefits, those that were 
most frequently used by Member States in RDPs or those that were essential for the delivery of a specific 
environmental objective.  These included only area based payments (excluding capital costs, advice and 
training) due to data accuracy and availability.   
 
Assessing the area over which the desired form of management was needed proved much more problematic 
especially in a consistent manner across the EU-27. In particular it was recognized that environmental 
targets were often a reflection of what is possible using existing funding resources rather than an indication 
of the full extent of management required to meet the environmental priorities that formed the basis of the 
study. As a result the estimates of the area requiring management were derived using expert judgment.  
 
In order to make the task manageable, a number of significant simplifying assumptions were made, for 
example the costs were estimated using an average cost per ha for individual management options, with the 
Ŏƻǎǘǎ ōŀǎŜŘ ƻƴ ΨƛƴŎƻƳŜ ŦƻǊŜƎƻƴŜ Ǉƭǳǎ ŀŘŘƛǘƛƻƴŀƭ ŎƻǎǘǎΩ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ǳƴŘŜǊ ǘƘŜ wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ 
Regulation.  In reality, however, payments based strictly on this formula may not always be sufficient to 
stimulate sufficient adoption by farmers / land managers.  
 
Step 3: Calculation of the costs of delivering specific voluntary management options over the estimated 
land areas in order to meet the suite of environmental priorities. Using the readily available Microsoft Excel 
a simple database was created in which the outputs of steps 1 and 2 were inputted. These included: the 
total area of each land use within the EU-27 (ha); the proportion of that land use under pressure (%); the 
proportion of the land under pressure requiring management (%); and the cost of the management actions 
ǳǎŜŘ ǘƻ ƳŜŜǘ ǘƘƻǎŜ ǇǊŜǎǎǳǊŜǎ όϵύΦ ¢Ƙƛǎ ƭƻƎƛŎŀƭ ŀƴŘ ǎȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ŜƴŀōƭŜŘ ŎǊƻǎǎ ŎƘŜŎƪƛƴƎ ŀǘ ŜŀŎƘ ǎǘŀƎŜ 
in the calculation with the opportunity to remove duplications where they occurred, for example where 
management options were identified as addressing multiple pressures, or where management options 
overlapped (ie situations where multiple management options could deliver the same outcome on the same 
area of land). The resulting calculation provided both the total area of land (also by type) that required 
management and the cost to provide such management.  
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Case studies were used to provide some indication of the costs associated with individual 
environmental issues. For example it was calculated that approximately 12 billion ϵ/y r 
would be needed to halt soil organic matter decline in the EU27, that 16-23 billion ϵ/y r 
would be needed to maintain HNV farmland (depending on the proportion of such 
farmland requiring support) and that approximately 1 billion ϵ/y r is needed to halt 
biodiversity declines on arable land (of which 854 million ϵ/yr is estimated to be needed to 
halt declines of arable bird populations). 
 
The estimates provided were comparable with the predicted current expenditure under 
agri-environment and other relevant measures operated through rural development policy.  
The study highlights, however, that it cannot be assumed that simply having sufficient 
budgetary resources available will lead to the environmental outcomes being achieved. 
Policy design and effective implementation are critical factors that will influence the cost of 
achieving the desired results. In many cases achieving changes in management practices 
ŀƭǎƻ ǊŜǉǳƛǊŜǎ ŀ ŎƘŀƴƎŜ ƛƴ ŀǘǘƛǘǳŘŜ ŀƴŘ ŀǇǇǊƻŀŎƘ ǘƻ ŀ ŦŀǊƳΩǎ ŎƻǊŜ ōǳǎƛƴŜǎǎ ŀŎǘƛǾƛǘƛŜǎΦ  
 
The final part of the study made a brief assessment of the implications of a range of possible 
future policy and economic conditions for the cost estimates provided. These included the 
implications of changes in commodity and input prices, changes in the regulatory baseline, 
in the architecture of CAP direct payments and in the design, targeting and implementation 
of environmental incentive schemes. The analysis showed that the interplay of these 
different factors is complex and that not all work in the same direction and concludes that 
further work in this area is needed, including an exploration of the trade-offs between 
regulation and incentive measures in the economic conditions of the coming decade. 
 

2.9 Benefits of ecosystem restoration 

2.9.1 Rationale for focusing on ecosystem services 

Natural ecosystems provide a range of services which are utilised by society (Millennium 
Ecosystem Assessment, 2005; TEEB, 2008; TEEB, 2010a; TEEB, 2010b; TEEB, 2011). Once the 
right priorities are set, the same area of land can frequently offer multiple benefits more 
efficiently than addressing needs individually, eg meeting biodiversity targets, reducing 
carbon emissions, provision of clean water, natural disaster reduction etc. As ecosystems, 
and especially their specific component habitats, vary in their importance for biodiversity 
conservation (eg in terms of their threat status, international importance, number of 
threatened species)  and in their provision of ecosystem services, the value for money from 
restoration could be increased by targeting restoration to ecosystems and habitats that 
would provide the greatest benefits. In this respect it is important to note that CBD Target 
15 for ecosystem restoration clearly gives a high level of importance to enhancing carbon 
sequestration and storage in ecosystems.  
 
Restoration actions for nature conservation would undoubtedly contribute to the increased 
provision of many ecosystem services. However, a policy objective of focussing on 
increasing ecosystem service benefits would result in different restoration priorities. This 
would probably lead to more restoration of widespread and less natural ecosystems such as 
farmland and managed forests (eg to increase carbon storage and to protect soils and water 



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

51 

resources). However, many service benefits (eg relating to water resources, pollination, soil 
erosion, protection from extreme events) are context and location specific. Thus what might 
be a priority in one country or local area in terms of ecosystem service provision might not 
be in another. Targeting of ecosystem restoration on the basis of generic ecosystem service 
values is therefore problematic (except for carbon, which has global-scale benefits) as a 
result of inadequate spatial information on ecosystem service values and beneficiaries. For 
such reasons the targeting of restoration according to ecosystem service may be best 
carried out at a national level. 
 
Although ecosystem restoration can be expected to provide benefits to both biodiversity 
conservation and the delivery of ecosystem services (TEEB, 2011), there are, in many cases, 
inevitable trade-offs (Rodriguez et al, 2006). Figure 2-4 provides a simplified conceptual 
framework on the linkages between restoration and ecosystem benefits. An intensive form 
of land use (for example arable land) may deliver significant economic benefits on a single 
ecosystem service parameter (ie food production). It also prevents the ecosystem from 
delivering other services (such as climate regulation or water purification). In fact, the 
maximised benefit on a single service may be only temporary due to the unsustainability of 
intensive land use in an unbalanced ecosystem. Changing the land use to a more extensive 
form of land use, or restoring it to a natural state, increases the ecosystems capacity for a 
multitude of ecosystem services (eg flood protection combined with water purification and 
wood production), while assuring more sustainable delivery. Although the performance on a 
previously maximise service may decrease, the restoration increases the total value of 
portfolio of ecosystem services, resulting in net benefit from restoration.  
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Figure 2-4 Conceptual framework on restoration and ecosystem benefits 

 
Source: modified from Ben ten Brink (MNP) presentation at the workshop: The Economics of the global Loss of 
Biological Diversity, 5-6 March 2008, Brussels, Belgium.  

 
It is anticipated that the potential cost benefit ration of ecosystem restoration will be a key 
consideration in the establishment of a strategic framework for prioritising ecosystem 
restoration in the EU. However, although there is reasonable evidence of the benefits of 
maintaining existing ecosystem services, less information is available on the social and 
economic benefits of the restoration of ecosystem services. A number of studies have 
reviewed data on the costs and benefits of ecosystem restoration more broadly (Aronson et 
al, 2010; Bullock et al, 2011). These have shown that information on the benefits of 
restoration in the published scientific literature is relatively sparse and patchy. 
Nevertheless, it has been suggested that restoration benefits tend to outweigh costs, with 
cost-benefit ratios being in the range of 3 to 75 (Nellemann & Corcoran, 2010). But it must 
be borne in mind that many of the reviews have focused on ecosystems outside Europe 
which have no equivalents in Europe or which are significantly different in their ecological 
characteristics and processes. Therefore, it is difficult to obtain typical cost benefit ratios of 
restoration in the EU. 

2.9.2 Ecological processes of restoration of ecosystem services 

Currently, there are many uncertainties of the ecological processes underlying a successful 
restoration of ecosystem services is still relatively uncertain. Nevertheless, several key 
principles have emerged, identified by a recent review of the restoration of ecosystems and 
their services (Montoya et al, 2012). For instance, recent studies show that the historical 
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sequence of colonisation can determine biological communities, which in turn affects 
ecosystem function (Fukami et al, 2010; Jiang et al, 2011;  both cited in Montoya et al, 
2012). Jiang et al (2011) found the assembly history of a community determines/affects its 
susceptibility to invasion by alien species. In addition, it has be suggested by Cadotte et al 
(2011) that functional diversity, described as the quantification of the similarities in 
phenotypes and ecologies of species (such as their environmental tolerances and how they 
impact ecosystem function), is a more important determinant of ecosystem function and 
service delivery than community diversity.  
 
Other considerations of restoration of ecosystems and their services include the degree of 
modification from the original ecosystem state. In some cases, degradation is so severe that 
restoration to the original ecosystem state may not be possible or desirable. Indeed, TEEB 
(2011) ŘƛǎǘƛƴƎǳƛǎƘŜǎ ōŜǘǿŜŜƴ ǘƘǊŜŜ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ƛƴŎǊŜŀǎŜ ƻǊ ŜƴƘŀƴŎŜ ŀƴ ŜŎƻǎȅǎǘŜƳΩǎ 
capacity to provide services in the future: restoration, rehabilitation and reallocation. 
Rehabilitation is aimed at repairing some ecosystem processes at sites where  one or more 
thresholds of irreversibility have been crossed, to recover the flow of ecosystem services 
but not to fully reproduce pre-disturbance condition and species composition. Reallocation 
means assigning irreversibly lost ecosystems a new function.  

2.9.3 Evidence of the ecosystem services provided by pristine and restored 
ecosystems  

Evidence of the improvement of (non-provisioning) ecosystem services as a consequence of 
restoration actions is still a relatively new discipline with a limited number of studies being 
able to show the impacts of actions over a period of time. Nevertheless, some studies have 
examined the impact over shorter time periods. In other cases, it will be necessary to 
consider the services obtained by pristine ecosystems.  
 
For instance, peat soils of the boreal and cool temperate zones of northern Europe 
represent the single largest store of terrestrial carbon (EASAC, 2009). Restoration of 
wetlands, which have suffered particularly dramatic losses in the last century, has been 
widely attempted. A meta-analysis of 621 sites from around the world demonstrates that 
even a century after restoration efforts have taken place, biological structure (determined 
mostly by plant assemblages) and biogeochemical functioning (primarily the storage of 
carbon in wetland soils), remained on average 26% and 23% lower, respectively, than in 
reference sites (Moreno-Mateos et al, 2012). This could be due to either to slow recovery 
rates, or a move by post-disturbance systems to alternative states differing to reference 
conditions. Larger wetlands (greater than 100 ha) and those in temperate or tropical 
environments recovered more rapidly than smaller wetlands in cold climates.  
 
Specific studies in the EU have been carried out. A study on a the rewetting actions and re-
colonisation of highly degraded peat bog in Ireland (as a consequence of peat extraction) 
showed that restoration measures can result in sharp reductions in emissions of CO2 on 
previously drained peatlands, and that appropriate management can restore the peatlands 
to a carbon accumulation status resulting in a net removal of CO2 for the atmosphere 
(Wilson et al, 2012). From the point of rewetting, the bog mitigated an estimated 75 tonnes 
CO2-eq/ha, resulting in an estimated value of 1,506 ϵ/ha in avoided carbon losses plus an 
estimated an estimated 118 ϵ/ha/yr in carbon sequestration. However, as the findings are 
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based on monitoring data at one site over a 12 month period, a high degree of care is 
required in interpreting the data, and they cannot be necessarily applied to other sites. 
Factors likely to influence the carbon sequestration include trends in average rainfall, 
frequency/length of droughts. Plus it should be noted that restoration at Bellacorrick did not 
restore the peatland to the state that existed prior to peat extraction, and the vegetation 
communities are not typical of those of Atlantic peat. Nevertheless, the observed carbon 
sinks were greater than those typically associated with blanket bog (Koehler et al, 2011a; 
Koehler et al, 2011b). 
 
It is important to note that vulnerable peatlands may become significant sources of GHG as 
a consequence of climate change; and therefore, the restoration of these ecosystems may 
result in a reduction in future emissions if restoration results in greater resilience. A study by 
Jones et al (2006) estimated that circa 40%% of Irish peatlands could be destroyed in the 
coming decades as a consequence of climate change, with partly degraded systems at 
greater risk. Measures may include the removal of colonising trees to prevent 
evapotranspiration and the maintenance of high water levels.  
 
Restoration of peatlands can therefore bring economically valuable benefits in terms of 
mitigated carbon losses and carbon sequestration, which become more valuable as the 
price of carbon rises. Restoration also provides benefits for water quality and water 
regulation, as peatlands store large quantities of water (Förster and Schäfer, 2010). 
However, conditions will have to be monitored closely on a site-by-site basis to make sure 
that the desired change in services is in fact occurring.  
 
Box  2.2 Estimates of potential benefits of peatland restoration 

The Mecklenburg-Vorpommern (Germany) peatlands restoration strategy had restored an area of 29,764 ha 
by 2008, resulting in avoided emissions of about 300,000 tCO2-equivalents every year (Förster & Schäfer, 
2010). Assuming a marginal cost of damage caused by carbon emissions of 70 ϵκtCO2, the value of peatlands 
ǊŜǎǘƻǊŀǘƛƻƴ ƛƴ ǘƘŜ ŀǊŜŀ ŀƳƻǳƴǘǎ ǘƻ ϵнмΦт Ƴƛƭƭƛƻƴ ŜǾŜǊȅ ȅŜŀǊ, or 728 ϵκha/yr (Mazza et al, 2012).  
 
Natural England estimates that the restoration of key types of degraded peatlands in England could deliver 
emissions reductions of up to 2.4 million tonnes of CO2-equivalent each year, with 1.1 million tonnes of this 
reduction delivered by rewetting cultivated deep peatlands (Natural England, 2010). Comparing the costs of 
restoration of cultivated or agriculturally improved deep peat with carbon emission benefits, even the lowest 
shadow carbon value gives net economic benefits after 40 years of up to 19,000 £/ha. 

 
A growing body of evidence is similarly developing of the benefits of restoration of 
freshwater habitats (Russi et al, 2013). For instance, wetland restoration was found to be 
the most cost-efficient measure to reduce nitrogen pollution in the Stockholm archipelago ς 
providing a 20 SEK/kg nitrogen abatement cost, in contrast to the next cheapest measure of 
25 SEK/kgN (Gren, 1995). The proposed restoration of riparian forest habitats (510 ha) along 
ǘƘŜ aŜǎǘŀ wƛǾŜǊ ƛƴ .ǳƭƎŀǊƛŀ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎƛǘŜǎΩ ŎŀǊōƻƴ ǎŜǉǳŜǎǘration capacity by 200 
tonnes per year, to at least 1,036 t C per year or 3,797 t CO2 per year (EUC Coastal & Marine 
Union, 2010). In both case studies, carbon sequestration is only a co-benefit of habitat 
restoration, alongside other ecological and socio-economic benefits. 
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Acuña et al (2013), examined the impact of adding dead wood to restore stream channel 
complexity on the provision and value of ecosystem services in the Añarbe reservoir basin 
(N Iberian Peninsula), estimating net present values (NPVs) of fish provisioning, 
opportunities for recreation and tourism, water purification and erosion control. Results 
suggest that active restoration (i.e. actively adding logs into stream channels) greatly 
increases these ecosystem services and the additional benefits provided surpass the costs of 
restoration over realistic timeframes, which was not the case for passive restoration (i.e. 
allowing riparian trees to mature and fall into the stream). Initial results (after 2 years of 
monitoring) estimated a 10- to 100-fold increase in the monetary benefits provided by 
ǎǘǊŜŀƳǎΣ ŎƻƴǎǘƛǘǳǘƛƴƎ ŀǎ ƳǳŎƘ ŀǎ ϵмΦу ǇŜǊ ƳŜǘǊŜ ƻŦ ǊŜǎǘƻǊŜŘ ǊƛǾŜǊ ƭŜƴƎǘƘ ŜŀŎƘ ȅŜŀǊΦ  

Box 2.3 An example of benefits of restored riverine systems 

The Sigmaplan II is a long term strategy and list of projects to increase flood protection and promote nature 
restoration of the Scheldt Estuary in Belgium, through restoration of floodplains, estuarine nature areas and 
wetlands, creating over 5,000 ha of extra natural areas. The costs of the project up to 2030 are projected to 
ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵусф ƳƛƭƭƛƻƴΣ ƻŦ ǿƘƛŎƘ ϵнпт Ƴƛƭƭƛƻƴ ŀǊŜ ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ƴŀǘǳǊŜ Ǌestoration, and a further 
100-200 ϵ/ha/yr for ongoing nature management practices. It is expected to provide flood protection 
ōŜƴŜŦƛǘǎ ƻŦ ϵтпл Ƴƛƭƭƛƻƴ όƻǾŜǊ нлмл ǘƻ нмллύΣ ŀŘŘƛǘƛƻƴŀƭ ŜŎƻǎȅǎǘŜƳ ōŜƴŜŦƛǘǎ όŜǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴΣ ǿŀǘŜǊ 
ǊŜǘŜƴǘƛƻƴΣ ǿŀǘŜǊ ǇǳǊƛŦƛŎŀǘƛƻƴΣ ƴǳǘǊƛŜƴǘ ŎȅŎƭƛƴƎΣ ŀƴŘ ŎŀǊōƻƴ ǎŜǉǳŜǎǘǊŀǘƛƻƴύ ǿƻǊǘƘ ϵмол Ƴƛƭƭƛƻƴ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴŀƭ 
values estimated at ϵнн Ƴƛƭƭƛƻƴ (Mazza et al, 2012). The flood protection benefits can be higher for specific 
cases, for example in areas at high flood risk and if initiatives are considered very effective to protect cities 
and industrialized areas.  

 
Coastal saltmarshes host a distinctive biodiversity and provide important ecosystem services 
such as coastal defence, nutrient cycling, as well as acting as a nursery for fisheries. A case 
study in the Netherlands shows a benefit from dune water purification of 86 million ϵκȅr in 
drinking water sales (which compares to 3.2 million ϵκyr for the site management) (Meulen 
et al, 2008). Rupp and Nicholls (2002) report that the benefits of salt marsh maintenance 
and restoration in the UK can be £4600 per metre coast thanks to reduced tide and wave 
impact resulting in avoided costs for maintaining sea defences. Turner et al. (2007) calculate 
the benefits of creating intertidal habitats as 421 £/ha/y, also taking into account the 
avoided costs for maintaining sea defences. Doody (2008) reports a benefit of £25 million 
from a case study in the Wash, comparing it to a cost of £2.61 million. 
 
Nevertheless, a UK study by Mossman et al (2012) found that deliberately restored coastal 
saltmarshes displayed significantly different plant communities compared to reference sites 
linked to substantial functional differences. For instance, as the dominant species has a 
particular influence on productivity and nitrogen accumulation (Doherty et al, 2011), the 
plant composition is indicative of redox status of the soil (a low redox status is associated 
with higher greenhouse gas emissions) (Ding et al, 2010). Dominance by species such as Sea 
Purslane (Atriplex portulacoides) following restoration, as found on many of the sites 
examined, could inhibit colonization by rarer species that perform differing functions.11 In 
addition, the restored sites would not satisfy the requirements of the EU Habitats Directive, 
indicating that meeting biodiversity objectives on restored saltmarshes remains a significant 
challenge. 
 

                                                      
11

 http://www.sfu.ca/~ianh/geog315/readings/zedler.pdf  

http://www.sfu.ca/~ianh/geog315/readings/zedler.pdf
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Marine Protected Areas (MPAs), as part of a wider network of connected marine areas, can 
have positive effects on overexploited fish stocks, as well as support a range of regulating 
and cultural services. A first cut illustrative estimate for the benefits of increasing MPA 
coverage to 10% of the EU marine area is that this could deliver improvements valued at 
ϵнΦр-оΦу ōƛƭƭƛƻƴ ǇŜǊ ȅŜŀǊ ƛƴ т ǎŜǊǾƛŎŜǎ ŀƴŘ ϵм ōƛƭƭƛƻƴ ǇŜǊ ȅŜŀǊ ƻŦ ƻŦŦ-site fisheries benefits (ten 
Brink et al, 2011). 
 
The value of benefits delivered by the marine area currently protected by the network 
(equivalent to 4.7% oŦ ǘƘŜ 9¦Ωǎ ƳŀǊƛƴŜ ŀǊŜŀύ Ŏŀƴ ōŜ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵмΦп-1.5 
billion per year. This would increase to ϵоΦл-3.2 billion per year if 10% of the sea area were 
protected, and ϵсΦл-6.5 billion per year for protection of 20% of the sea area. The higher 
figures apply to stronger protection measures.  
 
This should be seen as an indicative value, to demonstrate the importance of this issue. To 
obtain more robust results would need an improved understanding of how protection will 
influence habitats, services and off-site fisheries; the level to which benefits will depend on 
details of protection; and network effects (Mazza et al, 2012). 
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3 APPROACH AND METHODOLOGY 

3.1 Overall approach followed in this study 

This study has two main objectives, firstly the calculation of the potential costs of achieving 
Target 2 and secondly the identification of potential ways in which measures that are 
needed to achieve the target could be efficiently financed. The methodology for the latter is 
a relatively straightforward literature and case study review and is described in chapters 8 
and 9. In contrast the methods for estimating the costs of ecosystem maintenance and 
restoration are complex and are therefore described in detail below.  
 
The main aim of the calculation of costs is to reliably establish the order of magnitude of 
additional costs of achieving Target 2. In this respect additional costs are those beyond 
expected expenditure to 2020 (such as on CAP funded agri-environment schemes) that will 
contribute to the maintenance and restoration of ecosystems. It also aims to reveal further 
data requirements and analysis that would be needed to increase the precision and 
accuracy of the costs estimates. These cost calculations have been carried out through the 
following steps: 
 

1. Interpretation and clarification of the aims of Target 2 (see section 3.2 below). 
 

2. Calculation of the costs of supporting actions, in particular those listed in the EU 
Biodiversity Strategy, as indicated in Box 1.2 (see chapter 4). 

 
3. Assessment of the degree to which existing measures will address wide-scale generic 

pressures (eg air pollution and water pollution) and the potential additional cost of 
meeting Target 2 (see chapter 5). 

 
4. Identification of the main ecosystem types in the EU (see section 3.3). 

 
5. For each ecosystem type (see chapter 6):  

 

¶ Estimation of their area in the EU (largely drawing on CORINE Land Cover data, 
see section 3.4.1). 

 

¶ The identification of key pressures (ie the most important pressures that need to 
be addressed in order to maintain and restore the ecosystem) affecting each 
ecosystem type and the percentage of the ecosystem significantly impacted by 
each key pressure. 
 

¶ Estimation of overall ecosystem degradation levels, with respect to: 
o 2010 baseline levels (or as close to 2010 as data allow); 
o 2020 according to a reference scenario, which takes into account existing 

policies and measures (eg under the CAP, WFD, and National Emissions 
Ceilings Directive) as well as anticipated changes in drivers of land use 
change. 
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¶ Identification of key measures (ie the most effective measures that are typically 
used to address one or more of the key pressures) and their individual unit costs. 

 

¶ Calculation of the total costs of maintaining the ecosystem and restoring 15% of 
its degraded area, according to two methods, where data allow, based on: 
a. overall rates of degradation and the costs of addressing pressures through 

ecosystem-specific combined  measures (ie packages of measures) that aim 
to maintain and restore the ecosystem; and/or 

b. specific estimates of the extent of each key pressure on the ecosystem and 
the costs of specific key measures to address them.   

 
6. The calculation of the costs of maintaining and restoring all ecosystems according to 

various potential scenarios for disaggregating the overall 15% EU wide restoration 
target (see chapter 7). 

 

3.2 Interpretation and clarification of the components of Target 2 

The interpretation of a number of aspects of Target 2, including the definitions of 
restoration and degradation, and the baseline against which degradation should be 
measured, have the potential to profoundly influence the results of this study. However, it is 
not within the scope of this study to make recommendations on these issues, as they will be 
considered as part of the development of the Restoration Prioritisation Framework (Action 
6a), which is yet to be carried out by the Commission and Member States. Nevertheless, it is 
necessary to make some assumptions on the most likely future decisions on these issues in 
order to develop the cost estimates for this study. The interpretation of Target 2 is therefore 
further discussed below and key assumptions outlined where necessary.  

3.2.1 ²Ƙŀǘ ŘƻŜǎ ǘƘŜ άмр҈έ ǊŜŦŜǊ ǘƻΚ 

Lǘ ƛǎ ŦƛǊǎǘƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ǘŀǊƎŜǘ ƛǎ ŀƳōƛƎǳƻǳǎ ŀǎ ǘƻ ǿƘŀǘ ǘƘŜ άмр҈ ƻŦ ŘŜƎǊŀŘŜŘ 
ŜŎƻǎȅǎǘŜƳǎέ ǊŜŦŜǊǎ ǘƻΣ ŀƴŘ ƴƻ ƻŦŦƛŎƛŀƭ ƎǳƛŘŀƴŎŜ ƛǎ ƪƴƻǿƴ ǘƻ ŎƭŀǊƛŦȅ ƛǘǎ ƳŜŀƴƛƴƎΦ ¢ƘŜ ǎƛƳǇƭŜǎǘ 
and probably most obvious interpretation is that it refers to 15% of all ecosystems that are 
degraded, which would probably then mean 15% of the EU as a whole because all 
ecosystems are degraded to some extent. However, such a target does not appear to be 
realistic unless a very narrow definition of ecosystem degradation is adopted. Therefore in 
this study it is assumed that the target means 15% of those areas of each ecosystem type 
that are degraded. For example, if 10% of an ecosystem is degraded then the target would 
result in restoration that is equivalent to 1.5% of the ŜŎƻǎȅǎǘŜƳΩǎ ǘƻǘŀƭ ŀǊŜŀΦ 
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Figure 3-1 Overview of the calculation of costs of maintaining and restoring 15% of degraded ecosystems 
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3.2.2 What is restoration? 

As discussed in section 1.1 ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ Ƙŀōƛǘŀǘ ǊŜǎǘƻǊŀǘƛƻƴ 
given in the Impact Assessment for the Biodiversity Strategy is extremely ambitious. In fact 
in most cases it will be impractical, and in many situations impossible, to achieve full 
restoration of ecosystems. In many cases full restoration would require measures to 
overcome the long-term impacts of some pressures, such as soil erosion, water pollution, 
acidification, nutrient enrichment and contamination with toxic substances. The full 
restoration of such areas would require very expensive and technically difficult actions, such 
as the removal of nutrient enriched or otherwise contaminated soils and sediments, and in 
some cases their replacement or augmentation with suitable soils. Furthermore, vegetation 
establishment takes time and some habitats will need to undergo natural succession 
processes to regain their original structures, ecological processes and composition. 
Consequently, the time taken to restore habitats to even a basic level is at a minimum 
normally decades and often hundreds of years (Morris et al, 2006; Perrow and Davy, 2002); 
ǿƘƛƭǎǘ Ŧǳƭƭ ǊŜǎǘƻǊŀǘƛƻƴ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ǿƻǳƭŘ ǘŀƪŜ 
thousands of years if it is at all feasible. 
 
In addition, restoration will be constrained by the absence of component species. Some 
might be able to recolonize given the right conditions, but some may no longer be in 
locations that can be a source of recolonisation. Translocations would therefore be 
necessary to restore the original complement of species, but would be prohibitively 
expensive for all but a few key species. In some cases restoration may be constrained by the 
global extinction of some species.  
 
Lastly, it is reasonably certain that all these constraints on restoration will be exacerbated 
by climate change (Berry et al, 2007; Maltby, 2010; Moss et al, 2009). Although the exact 
impacts of climate change on biodiversity in Europe are difficult to predict it is clear that 
many habitats will change as a result of the differing responses of their component species 
to changing climate conditions and their indirect impacts. Thus some habitats may 
disappear completely whilst new habitats may arise with time. Consequently conservation 
objectives will need to be increasingly flexible and less based on maintaining particular 
species communities (eg as defined in the Habitats Directive) and more focused on 
providing space and favourable conditions for ecological processes and species (Hodgson et 
al, 2009; Lawson et al, 2012; Wilson and Piper, 2008). For such reasons, in all but a few 
exceptional circumstances, habitats cannot be feasibly fully restored, at least within 
reasonable time-scales and budgets. 
 
There is also empirical evidence to support this view. In a review of 89 restoration projects 
across a range of ecosystem types globally (Rey Benayas et al, 2009), it was found that 
biodiversity measures for restored habitats were on average only 86% of the values for 
undamaged systems which, although much higher than the 51% for non-restored 
ecosystems, does not represent full rehabilitation. See section 2.9 for further discussion. 
 
Where data allow, this study has therefore estimated Target 2 costs on the basis of the 
restoration of the key species, properties and processes of ecosystems and their functions. 
This should ideally take into account the concepts of functional diversity, as for example 
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promoted by Cadotte et al (2011). This interpretation of the definition of restoration is also 
compatible with other definitions, perhaps most importantly with respect to Aichi Target 15. 
According to a guide on the target produced by the CBD (2011) άǊŜǎǘƻǊŀǘƛƻƴ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ 
actively managing the recovery of an ecosystem that has been degraded, damaged or 
ŘŜǎǘǊƻȅŜŘ ŀǎ ŀ ƳŜŀƴǎ ƻŦ ǎǳǎǘŀƛƴƛƴƎ ŜŎƻǎȅǎǘŜƳ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ŎƻƴǎŜǊǾƛƴƎ ōƛƻŘƛǾŜǊǎƛǘȅΦέ ¢Ƙƛǎ 
appears to be taken from the Society for Ecological Restoration (SER), a renowned 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŀǳǘƘƻǊƛǘȅ ƻƴ ǊŜǎǘƻǊŀǘƛƻƴΣ  ǿƘƛŎƘ ǎƛƳǇƭȅ ŘŜŦƛƴŜǎ ǊŜǎǘƻǊŀǘƛƻƴ ŀǎ άǘƘŜ ǇǊƻŎŜǎǎ ƻŦ 
ŀǎǎƛǎǘƛƴƎ ǘƘŜ ǊŜŎƻǾŜǊȅ ƻŦ ŀƴ ŜŎƻǎȅǎǘŜƳ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŘŜƎǊŀŘŜŘΣ ŘŀƳŀƎŜŘΣ ƻǊ ŘŜǎǘǊƻȅŜŘέ 
(SERI, 2004). 
 
However, the CBD and SER do not in fact define restoration, but describe the process in a 
rather open manner, and as a result the intended end point is uncertain. This is not explicitly 
acknowledged by the CBD, but it does refer to the SER primer on restoration that lists the 
following nine attributes that they suggest provide a basis for determining when restoration 
has been accomplished (although the full expression of all of these attributes is not essential 
to demonstrate restoration). 
 

1. The restored ecosystem contains a characteristic assemblage of the species that 
occur in the reference ecosystem and that provide appropriate community structure. 

2. The restored ecosystem consists of indigenous species to the greatest practicable 
extent. In restored cultural ecosystems, allowances can be made for exotic 
domesticated species and for non-invasive ruderal and segetal species12 that 
presumably co-evolved with them. 

3. All functional groups necessary for the continued development and/or stability of 
the restored ecosystem are represented or, if they are not, the missing groups have 
the potential to colonize by natural means. 

4. The physical environment of the restored ecosystem is capable of sustaining 
reproducing populations of the species necessary for its continued stability or 
development along the desired trajectory. 

5. The restored ecosystem apparently functions normally for its ecological stage of 
development, and signs of dysfunction are absent. 

6. The restored ecosystem is suitably integrated into a larger ecological matrix or 
landscape, with which it interacts through abiotic and biotic flows and exchanges. 

7. Potential threats to the health and integrity of the restored ecosystem from the 
surrounding landscape have been eliminated or reduced as much as possible. 

8. The restored ecosystem is sufficiently resilient to endure the normal periodic stress 
events in the local environment that serve to maintain the integrity of the 
ecosystem.  

9. The restored ecosystem is self-sustaining to the same degree as its reference 
ecosystem, and has the potential to persist indefinitely under existing environmental 
conditions. Nevertheless, aspects of its biodiversity, structure and functioning may 
change as part of normal ecosystem development, and may fluctuate in response to 
normal periodic stress and occasional disturbance events of greater consequence. As 

                                                      
12

 Ruderals are plants that colonize disturbed sites, whereas segetals typically grow intermixed with crop 
species 
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in any intact ecosystem, the species composition and other attributes of a restored 
ecosystem may evolve as environmental conditions change. 

 
In practice the definition of restoration has had a limited impact on this study because 
available information on restoration costs (see 3.4.3 below) rarely indicates the degree of 
restoration that is aimed for or achieved. It has therefore been necessary to assume that 
the observed costs of restoration that have been documented in this study provide a 
reasonable estimate of typical levels of restoration ς although these are not defined. This 
issue is further discussed in chapter 10. 

3.2.3 What is a degraded ecosystem? 

To estimate the likely costs of achieving Target 2, it is also necessary to understand what a 
degraded ecosystem is. However, unfortunately neither the EU Biodiversity Strategy nor the 
CBD provide a definition of degradation with respect to their targets. This makes it difficult 
to quantify the area over which restoration will need to be carried out for each ecosystem, 
and consequently the costs of achieving Target 2. The SER (2004) ǎǘŀǘŜǎ ǘƘŀǘ άŘŜƎǊŀŘŀǘƛƻƴ 
pertains to subtle or ƎǊŀŘǳŀƭ ŎƘŀƴƎŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ŜŎƻƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ ŀƴŘ ƘŜŀƭǘƘΦέ ¢Ƙƛǎ 
definition is therefore taken into account in this study, but as illustrated in Figure 3-2 
degradation can be much more complex. In example A, degradation may result gradually as 
a result of slowly increasing pressures (eg nitrogen pollution or grazing levels) and if such 
changes are not too great in magnitude passive restoration may be possible by simply 
alleviating the pressures.  
 
Figure 3-2 Illustrative examples of ecosystem responses to disturbances and restoration 
measures 

Source: adapted from van Andel and Aronson, (2006)  
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However, as illustrated in example B, changes in pressures can be sudden and substantial. 
For example agricultural improvements, such as the drainage of a wet semi-natural pasture 
results in immediate profound changes in vegetation. Furthermore, such improvements also 
often trigger others. For example, the drainage of wet grassland allows the use of machinery 
and therefore ploughing and reseeding with more nutritious grass cultivars, which in turn 
makes the application of fertilisers and herbicides economically worthwhile. Thus a wet 
semi-natural pasture can suddenly become highly modified grassland with significantly 
enhanced agricultural productivity but with degraded biodiversity and associated ecosystem 
services. If such improvements are short-lived and not maintained then passive restoration 
may be possible, but this is likely to take a considerable amount of time without proactive 
restoration measures, such as blocking of drains and vegetation re-establishment measures.  
 
A particularly important effect of substantial sustained pressures are that, as illustrated in 
example C, they may be sufficient to push an ecosystem past an ecological threshold, 
resulting in an alternative stable state (van Andel and Aronson, 2006), for example as a 
result of a build-up of nutrients in the soil and/or the loss of the former soil seedbank. In 
such cases restoration is only possible with proactive measures, that often require 
substantial and expensive changes to abiotic conditions (eg removal of highly fertile layers 
of soil) as well as biotic measures such as reseeding/replanting.  
 
Defining degradation is therefore not straightforward, and requires careful analysis of the 
specific ecological requirements and conditions of each ecosystem type. However, such 
issues have been considered implicitly as part of the definition of Favourable Conservation 
Status for habitats of Community interest (see Box 3.1). It therefore seems appropriate to 
use this as a basis for defining degraded habitats in this study. This also has practical 
benefits because the Habitats Directive related monitoring data on habitat conservation 
status are the most comprehensive and standardised data that can be used to assess 
degradation levels. They also form the basis for the Biodiversity Baseline report (EEA, 
2010a), which provides the most recent overall EU-wide assessment of the status of 
biodiversity. Although in some circumstances some habitats could conceivably have a 
Favourable Conservation Status whilst at the same time being degraded in terms of the 
provision of ecosystem services (eg carbon sequestration) this is unlikely to be a widespread 
situation. 
 
We therefore assume that ecosystems that primarily comprise natural and semi-natural 
habitats of Community interest are degraded if their habitats have an unfavourable 
conservation status as defined in the EU Habitats Directive and related guidance.  
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Box 3.1: Article 17 reporting of the conservation status of habitats and species under the 
Habitats Directive 
 
Favourable Conservation Status can be described, in simple terms, as a situation where a habitat type or 
species is prospering (in both quality and extent/population) and with good prospects to do so in future. Its 
more formal  definitionΣ ǳƴŘŜǊ !ǊǘƛŎƭŜ м ƻŦ ǘƘŜ 5ƛǊŜŎǘƛǾŜΣ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǇŀǊŀƳŜǘŜǊǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ΨŜȄǘŜƴǘ ƻŦ 
the area in which the habitat or species is found, the surface of the habitat area, its structure and functions (in 
case of habitat), the size of the populationΣ ƛǘǎ ŀƎŜ ǎǘǊǳŎǘǳǊŜΣ ƳƻǊǘŀƭƛǘȅ ŀƴŘ ǊŜǇǊƻŘǳŎǘƛƻƴ όƻŦ ǎǇŜŎƛŜǎύΩ (ETC/BD, 
2006).  
 
Under Article 17 of the Habitats Directive, Member States must report every six years on their progress in 
implementing the Directive, including on the conservation status of habitats and species of Community 
interest within their territories. To facilitate this a common assessment methodology was established in 2005, 
followed by supplementary guidance in 2006 (ETC/BD, 2006) to ensure a standardised reporting methodology. 
Nonetheless, differences in the way the data were collected and presented caused difficulties in presenting an 
overview at the EU level (ETC/BD, 2006). 
 
Based on the reporting information, the Commission is required to produce a composite report including an 
overview of the conservation status of habitats and species of Community interest. The first ever reports were 
submitted in 2007 and 2008, covering the reporting period from 2001 to 2006, and included the conservation 
status of every habitat type (216 in total) and species (1182 in total) covered by the Directive for the EU-25 
(Romania and Bulgaria were not required to report). The Commission published its first composite report in 
2009 (ETC/BD, 2006).  
 
For the purposes of reporting, Europe was divided into seven lanŘ ŀƴŘ ŦƻǳǊ ƳŀǊƛƴŜ Ψōƛƻ-ƎŜƻƎǊŀǇƘƛŎ ǊŜƎƛƻƴǎΩΣ 
ōŀǎŜŘ ǳǇƻƴ ǎƛƳƛƭŀǊƛǘƛŜǎ ƛƴ ŎƭƛƳŀǘŜΣ ŀƭǘƛǘǳŘŜ ŀƴŘ ƎŜƻƭƻƎȅΦ ¢ƘŜ aŜƳōŜǊ {ǘŀǘŜǎΩ ǊŜǇƻǊǘǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ 
ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ŀŎǊƻǎǎ ǘƘŜǎŜ ǊŜƎƛƻƴǎ ōȅ ǿŜƛƎƘǘƛƴƎ ŜŀŎƘ aŜƳōŜǊ {ǘŀǘŜǎΩ ŀǎǎŜǎǎƳŜƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 
proportion of that species or habitat found within the national territories. These results were then aggregated 
to give a single, integrated assessment for each bio-geographical region. In total, 701 habitat assessments and 
2,240 species assessments were made at bio-geographic level. More information is available on the website 
(http://biodiversity.eionet.europa.eu/article17) of the Member State assessments of conservation status 
(including maps and data sheets) and a detailed technical report. 

 
The assessment of degradation of artificial ecosystems, such as arable and permanent crops, 
agriculturally improved grasslands and forest plantations dominated by non-native species 
is more problematical. The conservation status of such ecosystems are not assessed under 
the Habitats Directive or in any other standardised way that can be used as a measure of 
degradation levels. But, more fundamentally, the concept of Favourable Conservation Status 
cannot be readily applied to such ecosystems because they are according to the definition 
above always clearly going to be degraded. Although such ecosystems may still be 
important for biodiversity all have greatly reduced species diversity and many species that 
remain have impoverished populations. Furthermore, most are dominated by non-native 
species (or cultivars) and are often not self-sustaining (requiring for example regular pest 
control nutrient additions and replanting/sowing). The ecosystems are intentionally 
manipulated to greatly enhance certain ecosystem services (ie provisioning services such 
food, fuel and timber) which often results in the reduction of others (such as water storage 
and purification, nutrient cycling and carbon sequestration). In some cases the manipulation 
of the ecosystem may even result in unsustainable ecosystem service flows, as a result of, 
for example soil degradation and loss. Therefore, this study does not attempt to define or 
quantify overall degradation levels for artificial ecosystems (ie cropland, agriculturally 
improved grassland and plantation forests). Instead, as further described in section 3.4.2 

http://biodiversity.eionet.europa.eu/article17
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maintenance and restoration costs are based on the proportion of each ecosystem that is 
considered to be at risk of, or affected by, specific key pressures (such as soil erosion).    

3.2.4 What are appropriate reference ecosystems and baselines for setting 
restoration goals 

A further issue to consider is what should be the reference ecosystem (van Andel & 
Aronson, 2006) that measures should be aiming towards restoring and maintaining. This is 
not straightforward in Europe, because virtually all ecosystems are highly modified as a 
result of human actions. Some might argue that reference ecosystems should be the historic 
natural ecosystems that would be expected to be present in a location in the absence of 
human influence, which would most typically be some form of climax forest. However, 
basing restoration on historically pristine ecosystems is not realistic as key natural 
components of such ecosystems are lacking in many situations (eg some large native 
herbivores and high level predators). Furthermore, widespread biophysical changes as a 
result of eutrophication, hydrological change and other factors now make it very difficult to 
restore many ecosystems, even to semi-natural systems.  
 
There is also an argument that much of our biodiversity in Europe is any case now 
associated with semi-natural ecosystems (which also often provide a range of ecosystem 
services, especially those related to cultural values, recreation and health). Indeed many 
habitats of Community interest that the Habitats Directives aims to maintain and restore to 
Favourable Conservation Status are such semi-natural ecosystems. It would therefore be 
inappropriate to aim to restore all such semi-natural habitats to what are thought to be 
formerly more natural climax habitats. In some cases it might be appropriate for restoration 
goals to include increasing some former ecosystem types, but the extent to which this 
would be desirable at an EU scale is not known. Therefore, for the purposes of this study it is 
assumed that the reference ecosystems for degraded ecosystems that remain dominated by 
natural and semi-natural habitats of Community interest are their current type. Similarly 
where restoration aims to re-create13 natural and semi-natural ecosystems that have been 
destroyed (eg by conversion to cropland) then the reference ecosystem should be that 
which formerly occurred. In other words, in this study we assume that restoration of 
existing and former natural and semi-natural ecosystems is like-for-like.  
 
Appropriate EU restoration goals for heavily modified / artificial ecosystems, such as 
cropland and planation forests are not easy to identify from the wording of Target 2. 
However, because a substantial proportion of natural and semi-natural habitats of 
Community interest have been lost or fragmented by habitat conversion, it does seem 
reasonable to assume that a proportion of these should be re-created (ie reconverted). For 
example, agriculturally improved grasslands that were heathland could be returned to 
heathland. However, as indicated in Figure 3-2, ecosystem re-creation often requires active 
intervention measures to overcome ecological thresholds, which are often very costly, 
especially for highly modified ecosystems. Furthermore, since all areas of artificial 
ecosystem may be considered to be degraded then the target might be interpreted as 
requiring the re-creation of 15% of all converted natural or semi-natural ecosystems. The 

                                                      
13

 In this report we use the term re-creation to refer to restoration where the ecosystem has been destroyed in 
the restoration site  
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potential scale of restoration on this basis would be so large that it is clearly unrealistic, 
because of its direct costs, but also due to the large decline in the production of food and 
other products that would inevitably occur. This would result in policy conflicts and would 
inevitably be politically unacceptable under the current economic climate and at a time of 
increasing competition for land (Hart et al, 2013).  
 
It therefore seems reasonable to identify an ecosystem conversion baseline against which 
ecosystem re-creation targets are set.  However, it is not clear what that date should be, 
ŜƛǘƘŜǊ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ 9¦Ωǎ ¢ŀǊƎŜǘ н ƻǊ ǘhe CBD restoration target which it relates to. 
Neither targets refer to a baseline date or cut-off date against which degradation should be 
measured. It therefore appears that the most logical and justifiable assumption for this 
study is to refer to the first EU headline target that aimed to halt the loss of biodiversity, 
which implies a baseline year of 2000. The specification for this study refers to the need to 
compare degradation levels with the EU Biodiversity Baseline report that was produced in 
2010 (EEA, 2010a). But in fact, the data that the report was based on were mostly collected 
between 2001 and 2006 and therefore using a 2000 baseline would not be entirely 
inconsistent with the specification.  
 
Although selecting 2000 as the baseline would result in relatively low levels of re-creation of 
natural and semi-natural ecosystems that have been converted to heavily modified / 
artificial ecosystems it would still result in considerable efforts to restore the condition of 
less degraded ecosystems, which we assume is the primary intention. This study therefore 
assumes that the 15% restoration requirement under Target 2 includes the re-creation of 
15% of ecosystems that have been ecologically degraded through conversion to another 
ecosystem type since 2000, as well as ecosystems that were considered to be degraded in 
2010 according to the Biodiversity Baseline report (see hypothetical example in Table 3-1). 
 
Table 3-1 Hypothetical example of the calculation of the restoration requirements for a 
semi-natural ecosystem, based on overall area lost, overall degradation and degradation 
resulting from specific key pressures 

 2000 2010 
Expected in 

2020
*1

 
15% restoration 

target
*2

 

Restoration 
required in 

2020 

Ecosystem area 
(ha) 

10,000 8,000 7,000 >7,450  450 

 

 2010 
15% restoration 

target
*2

 
Expected in 

2020
*1

 

% restoration 
required in 

2020 

Degradation      

Percentage degraded overall (ie in 
unfavourable conservation status) 

60% <51% 55% 4% 

% degraded due to eutrophication 50%  <42.5% 40% None 

% degraded due to burning 10% <8.5% 0% None 

% degraded due to under-grazing 6%  <5.9% 20% 14.1% 

 
Notes: *1 According to reference scenario, ie taking into account expected trends in drivers and existing and 
forthcoming policies. *2 ie for area: 2000 baseline area minus 15% of area lost since baseline year (ie 15% x 
3000 ha), or 2010 baseline 15% of area degraded in baseline year of 2010. 
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In addition to the restoration and re-creation of natural and semi-natural ecosystems 
described above, it is also assumed that restoration should also occur within heavily 
modified / artificial ecosystems to the extent that it is feasible. In other words, maintenance 
and restoration measures for such ecosystems would focus on ecological rehabilitation (van 
Andel & Aronson, 2006), or enhancement, rather than restoration per se. This should 
include reducing or halting degradation that imperils the long-term continuation of their 
primary goal of providing provisioning services. With such measures artificial ecosystems 
would remain degraded in ecological terms compared to other ecosystems, but degradation 
would be reduced as much as possible. In fact this concept is consistent with requirements 
for restoring heavily modified water bodies and artificial water bodies under the WFD. The 
Directive does not require the restoration of such water bodies to achieve Good Ecological 
Status as required for all other water bodies. Instead, in recognition of the high degree of 
abiotic modification of the water bodies, it only requires the achievement of Good 
Ecological Potential (see further discussion in section 6.10).  
 
It is therefore assumed for this study that restoration goals within artificial ecosystems 
should include the maintenance and restoration of biodiversity and key ecosystem 
services to the extent that is feasible for the ecosystem in question. It should, however, be 
noted that a proper assessment of what is feasible in terms of rehabilitation / restoration 
for each highly modified / artificial ecosystem would require further research that is beyond 
the scope of this study. The assumed restoration goals for artificial ecosystems used in this 
study are therefore of a preliminary nature. 
 
At the time of writing this report the Commission had outlined a Restoration Prioritisation 
Framework that recognises four levels of ecosystem degradation and potential restoration. 
This four-level framework has therefore been used to summarise in Table 3-2 the assumed 
restoration objectives described above in relation to each degradation level and ecosystem 
type. It should be noted that in order to calculate the cost of restoring each ecosystem type 
in chapter 6, we assume that 15% of the degraded component of each ecosystem type is 
restored (as indicated in the table). However, as described further in chapter 7, it may well 
be that the 15% target is disaggregated, in which case restoration might not be required for 
all degradation levels or ecosystem types within them. 
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Table 3-2 Summary of the restoration target assumptions used in this study in relation to 
ecosystem degradation levels and condition assessments 

Degradation 
Level 

Description Ecosystems  Condition 

Assumed 
management & 
restoration 
objectives 

1 

Satisfactory abiotic 
conditions, intact 
ecological processes and 
functions, comprises 
natural / semi-natural 
habitats and species with 
healthy populations   

Natural and semi-
natural ecosystems, 
including all habitats 
of Community 
interest 

Favourable Conservation 
Status as defined under 
the Habitats Directive 

Maintenance 
measures as required 
depending on the 
ecosystem and 
pressures on it 

2 

Satisfactory abiotic 
conditions and dominated 
by natural / semi-natural 
habitats, but disrupted 
ecological processes and 
functions, and declining 
diversity and key species 

Unfavourable 
Conservation Status as 
defined under the 
Habitats Directive 

15%* restoration to 
achieve Level 1 
AND 
Re-creation of 15%* 
of the area of each 
ecosystem type 
converted to Levels 3 
and 4 since 2000  

3 

Highly modified abiotic 
conditions, reduced 
ecological processes and 
functions, dominated by 
artificial habitats but 
retains some native species  
in stable populations   

Heavily modified 
water bodies, arable 
farmland, permanent 
crops, improved 
grasslands and 
plantation forests 

Good Ecological 
Potential achieved for 
Heavily Modified Water 
Bodies, equivalent 
standards for other 
ecosystem types need to 
be defined 

Maintenance 
measures 

4 

Highly modified abiotic 
conditions, severely 
reduced ecological 
processes and functions, 
dominated by artificial 
habitats with few and/or 
declining populations of 
native species   

Good Ecological 
Potential not achieved 
for Heavily Modified 
Water Bodies, or 
equivalent standards for 
other ecosystem types 

15%* restoration 
(rehabilitation) to 
level 3 through 
enhancement of 
biotic conditions 

 
Note: * or another disaggregated target agreed under the Restoration Prioritisation Framework. 

 

3.3 Development of the ecosystem typology 

This study aims to provide estimates of the costs of achieving Target 2 for each of the main 
types of ecosystem in the EU. An ecosystem typology has therefore been used in this study 
that is based on the CORINE Land Cover (CLC) classification as this is widely used in the EU, 
and most importantly has been used to develop standardised EU maps and quantitative 
estimates of land cover at a range of NUTs region scales. Thus estimates of per hectare costs 
of restoration can be scaled up using these data, to provide EU, national and regional cost 
estimates.  
 
Our typology also takes into account current work under the Mapping and Assessment of 
Ecosystem Services (MAES) initiative, which is being undertaken to implement Action 5 of 
the Biodiversity Strategy. This is developing an ecosystem typology that builds on the 
Biodiversity Baseline Report classification (EEA, 2010a), which is based on CLC classes 
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adjusted according to the European Nature Information System (EUNIS) habitat types where 
necessary (Maes et al, 2012). This will form the basic classification for ecosystem mapping at 
European and national levels.  
 
We have therefore followed the current proposed MAES classification as far as is practical 
within this study, in order to facilitate future comparisons between the costs of ecosystem 
restoration and the results of MAES assessments. The proposed MAES classification is 
presented in Table 3-3 below, with an indication of the how this has been used and adapted 
slightly for this study. The main changes have been to sub-divide some large ecosystem 
types to reflect significant differences in restoration goals and actions. We have avoided 
making changes across groups. Therefore, the estimates from this current study can be 
combined for the sub-divided ecosystems to provide results that are directly compatible 
with the current MAES classification. 
 
Inland dunes and limestone pavements are dealt with in this study under natural and semi-
natural grasslands because their key management measures are similar (see section 6.4). 
Other sparsely vegetated ecosystems are not dealt with in this study because they are either 
very difficult to restore, and/or are relatively rare and will not significantly affect the cost 
estimates for achieving Target 2. 
 
This study addresses ecosystem restoration needs and costs irrespective of whether the 
ecosystems are within urban or non-urban settings. Therefore there is no specific urban 
chapter within this report. 
 

Table 3-3 The ecosystem typology used in this study and its relationship with the working 
typology developed by Maes et al (2012) for the Mapping and Assessment of Ecosystem 
Services study 

MAES Level 
1 

MAES Level 2 Ecosystem type in this study 

Terrestrial 

Urban Not covered separately 

Cropland 
Arable ecosystems including temporary grasslands 

Permanent crops 

Grassland 
Agriculturally improved permanent grasslands 

Natural and semi-natural grasslands 

Woodland and forest Forest 

Heathland and shrub 
Heathland and tundra 

Sclerophyllous vegetation 

Sparsely vegetated land 
Not covered (although in practice inland dunes are partly 
covered under grasslands) 

Inland wetlands 
Mires (bogs and fens) 

Inland marshes 

Coastal 
Coastal ecosystem ς beaches, dunes, saltmarshes, 
estuaries & lagoons 

Freshwater Rivers and lakes Rivers and lakes 

Marine 

Benthic photic ecosystems 

Specific costs for marine ecosystems are not calculated in 
this study 

Benthic non-photic ecosystems 

Pelagic photic ecosystems 

Pelagic non-photic ecosystems 
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3.4 Estimation of key factors affecting ecosystem maintenance and restoration costs 

3.4.1 Estimation of the area of each ecosystem type 

The first step in the calculation of ecosystem-specific maintenance and restoration costs is 
the estimation of the area of each ecosystem type. This has primarily been carried out 
through an analysis of CORINE Land Cover (CLC) data because these are the only up-to-date 
source of standardised EU-wide land cover data available. Most of the used CLC data were 
published in 200614, and derived from satellite imagery taken between 2005 and 2007 
(Büttner et al, 2012).  Some more recent land cover data are available for some land cover 
types and/or areas, but this study only uses the CLC 2006 derived area data in order to 
provide a comparable data set, to avoid double counting land area, and to match other 
analyses that may be carried out using the CLC data in future (eg within the MAES working 
group).  
 
It has been necessary to use expert judgement to assign land cover in the mixed CLC land 
cover classes to each ecosystem, and also to separate improved grasslands from semi-
natural and natural grassland (see chapter 6 and Annex 1 for details on how this was done 
for each ecosystem).  
 
These CLC data are able to provide reasonable estimates of the areas of most of the 
ecosystems types that are addressed in this study, but it is important to note that the data 
have some important drawbacks and therefore derived estimates of ecosystem extent need 
to be carefully interpreted. Ecosystem-specific CLC data considerations are discussed in the 
relevant sections of chapter 6, and where key alternative sources of data are available these 
are mentioned. But in summary the main problems concerning the use of CLC data in this 
study are: 
 

¶ Available CLC data from Greece are minimal, with more than 99% of land cover 
unknown. Therefore the area of ecosystems that occur within Greece are likely to be 
underestimated, especially those that are particularly extensive in the country and 
concentrated in southern Europe, ie Sclerophyllous scrub. Furthermore, it is not 
possible to provide estimates in chapter 7 of the costs of meeting Target 2.  

    

¶ Fragmented ecosystems with small patches of habitat may be underestimated.  
Although the CLC data are derived from satellite images with fairly high resolution 
(up to 100 m2), the minimal mapping unit in the CLC dataset is fixed at 25 ha. This 
means that small patches of habitats, such as patches of grasslands within a 
predominantly wooded landscape, may be underrepresented in the CLC data.   

 

¶ Habitats of Community interest tend to fall within multiple CLC classes  
Habitats of Community interest, as listed in Annex I of the Habitats Directive, are a 
focus of European biodiversity conservation policy, so restoration measures for these 

                                                      
14

 The UK data were published more recently, and the data for Greece are from 2000. 



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

71 

habitats are given particular attention in this study. However, there is no clear direct 
relationship between CLC classes and these habitat types. Instead, a single Annex I 
habitat can belong to several CLC classes (for example H1130 estuaries may be CLC 
class estuaries but also coastal wetlands, depending on the water depth; H5130 
Juniperus communis formations on heaths or calcareous grasslands may be CLC class 
moors and heathland, grassland, transitional woodland scrub or even forest, 
depending on density of Juniperus vegetation). 

 

¶ CLC data splits closely linked ecosystems.  
The area estimates of ecosystems are derived from CLC data instead of ecosystem 
functionality, therefore the areas of functionally coherent ecosystems are spread 
over multiple CLC classes. This means that restoration measures for one CLC class, 
may involve management actions in another CLC class. For example the restoration 
of estuaries may require intertidal habitat creation (which is covered by CLC class 
coastal wetlands), and the restoration of dune ecosystems may encompass 
restoration of dune forests, although these are defined as CLC class forests. 

 

3.4.2 Estimation of baseline and 2020 reference scenario degradation levels and key 
pressures 

A study commissioned by DG Environment (Slingenberg et al, 2009) identified the major 
direct drivers and resulting pressures causing the loss of biodiversity in Europe as: 

¶ the conversion of natural habitats through land use changes, such as agricultural 
expansion and intensification, deforestation and infrastructure development; 

¶ pollution from agricultural, urban and industrial wastes;  

¶ unsustainable use of natural resources, for example, through forestry, fisheries and 
mining activities;  

¶ the impact of climate change (eg fire, floods and droughts) and by making habitats 
unsuitable for some species; and 

¶ invasion by alien species. 
 
However, they and their impacts differ amongst the various regions and ecosystems within 
the EU. For example, forest ecosystems over the past 100 years have suffered mostly from 
over-exploitation and nitrogen and phosphorous pollution, whereas biodiversity loss in 
inland wetlands and coastal ecosystems has been mostly due to habitat change, pollution 
and invasive species (Slingenberg et al, 2009). For such reasons this study has quantified 
baseline and reference scenario degradation and pressure levels on an ecosystem-specific 
basis rather than according to an analysis of general pressures. 
 
This study firstly attempts to estimate the baseline overall degradation levels and pressure-
specific degradation levels for each ecosystem type. For this study the baseline year is 
taken to be 2010. These baseline assessments draw on available literature and quantitative 
monitoring data where available (as indicated in the ecosystem sections of chapter 6). Data 
sources that are as close to 2010 as possible are therefore used to ascertain these levels, 
but it should be noted that the most relevant data are those from the monitoring of habitats 
of Community interest under the Habitats Directive, which were collected between 2000 
and 2006 and reported on by the Commission in 2007 and used in the EEA Biodiversity 
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Baseline Report in 2010 (EEA, 2010a). There is therefore in most situations a time 
discrepancy between the collected data and the reported condition of the ecosystem. 
However, as the magnitude of this discrepancy cannot be quantified we have used the best 
estimate of baseline conditions and we have not attempted to adjust them. 
 
This study has then used the baseline estimates of overall and pressure-specific degradation 
levels as a basis for the development of 2020 reference scenarios.  These are primarily our 
judgements, which attempt to take into account the expected effects of land use drivers, 
policies, legislation (eg under the Birds and Habitats Directives and the WFD) and funding 
(such as CAP payments ς see below) on the pressures and overall degradation values within 
each ecosystem type. The 2020 reference scenario estimates of overall degradation levels 
and pressure-specific degradation levels are then used in the calculations of ecosystem-
specific maintenance and restoration costs as shown below.  
 
As a result of the subjective nature of these assessments and uncertainties over trends in 
drivers and the future implementation and effectiveness of policies the reference scenarios 
are highly uncertain, and should be only be regarded as indicative for the purposes of this 
study. The variation in the assessments also has a large influence on the final cost estimates 
and therefore this study has attempted to estimate for each ecosystem type both the 
expected minimum and maximum levels of general degradation and pressure-specific 
degradation.   

3.4.3 Estimation of the costs of maintenance and restoration measures  

Combined versus measure-specific costs 
 
It is well known that the costs of reaching conservation objectives can vary considerably in 
both space and time (Wätzold and Schwerdtner, 2005), for example due to variability in the 
costs of labour, materials, equipment and land. Therefore, to provide robust cost data that 
can be scaled up, this study has attempted to establish cost estimates for key maintenance 
and restoration measures that relate to specific ecosystem types and the alleviation or 
reversal of the impacts of specific key pressures on them (see step 5 in section 3.1). This 
detailed approach is used because, as shown by previous studies of restoration costs, 
overall combined ecosystem restoration costs vary considerably according to the actions 
that are undertaken and these vary according to context. Therefore the primary aim has 
been to compile comprehensive information for each main ecosystem type on the cost of 
specific key measures (eg maintaining grazing, blocking drains or removing alien species), 
rather than overall estimates of the costs of restoration projects.  
 
However, it is also clear that much of the evidence on restoration costs only provides overall 
combined costs of restoration, rather than measure-specific costs. Such data on overall 
combined restoration costs have therefore also been collated and used to provide a second 
type of cost estimate; for comparison and as a fall-back option.   
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Assessment of additional costs  
 
It is important to note that, because this study is attempting to calculate the additional 
costs of meeting Target 2, payments that are already contributing to the maintenance and 
restoration of ecosystems are excluded from the cost estimates. These include existing 
payments and those that are expected as a result of foreseen policy developments 
according to each ecosystem-specific 2020 reference scenario. It is therefore particularly 
important to note that the costs of existing CAP support measures, including Less Favoured 
Area (LFA) payments and direct payments under Pillar 1 (see section 8.2 for details) are not 
included in this study, although such payments may contribute to the continuation of some 
important farming management practices that help to maintain ecosystems and valuable 
habitat components.  
 
The direct payment is granted to farmers irrespective of their production and is paid to the 
majority of farmers across the EU provide that they comply with conditions that aim to 
maintain a desired environmental reference level. The reference level is an extension of the 
polluter pays principle. It defines the dividing line between the level of environmental 
responsibility farmers are expected to assume at their own expense and those actions that 
may require some form of financial incentive (see OECD, 1998; Scheele, 1999; Cooper et al, 
2009). The reference level is based on a mixture of environmental regulations that apply to 
all land managers whether or not they benefit from CAP payments, with considerable 
overlap between the two groups (Allen et al, 2012). At present the reference level for 
farmland management consists of cross-compliance15, other national and regional 
regulations that apply at the farm level16 and for recipients of agri-environment payments, 
requirements on the use of fertilisers and plant protection products defined by Member 
States. Any land management actions undertaken under Pillar 2 should only be 
remunerated where they go beyond the requirements of the reference level.  
 
Therefore the cost calculations set out in this study rely on two important premises:  
 

¶ the majority of farmers across the EU are receiving support under Pillar 1 through 
the single payment (which varies greatly amongst Member States, but currently 
averages 227 ϵ per ha)17, which includes conditional requirements18 that in 
themselves can help to avoid ecosystem degradation; and  

¶ that any incentive payments under Pillar 2 are made on top of the single payment 
and provide management beyond the associated reference level.   

 
  

                                                      
15

 Including both the conditions of Good Agricultural and Ecological Condition (GAEC) and Statutory 
Management Requirements (SMR). As defined for the 2007-13 RDPs in Art.5 and Annex II and Art.6 and Annex 
III of Council Regulation EC 73/2009, and as revised for 2014-2020 in the legislative proposals in Art.91 - 95 and 
Annex II of COM(2011) 628/3.   
16

 Including any farm-level requirements for maintenance of permanent pasture under cross-compliance rules 
17

 Either the single Payment Scheme for the EU-15 Member States or the Single Area Payment Scheme granted 
to farmers in the EU-12 Member States who joined the EU in 2004 or 2007. 
18

 set out in Council Regulation EC No. 73/2009 
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Sources of cost data 
 
Estimates of the costs of combined and individual key ecosystem maintenance and 
restoration measures were compiled and entered onto an Excel spreadsheet. Documented 
cost estimates included those from studies of the actual costs of individual projects, reviews 
of the cost of measures giving average, minimum and maximum values and fixed payments 
for measures (such as agri-environment payments). The estimates were mostly obtained 
using the following sources of information. 
 
Literature review 
 
Firstly the following literature sources were reviewed: 

¶ previous relevant studies; 

¶ examination of key journals, including Biological Conservation, Conservation Biology, 
Ecological Engineering, Journal of Applied Ecology, Journal of Restoration Ecology, 
Journal of Environmental Management, and the Journal of Forest Ecology and 
Management) and other key publications; 

¶ online bibliographic database searches; 

¶ the following online sources of specialist information on ecosystem restoration: 
o Society for Ecological Restoration (Europe Chapter) Knowledge Base on 

Ecological Restoration in Europe 
o Compiled intervention summaries at Conservationevidence.com 
o European Centre for River Restoration Knowledgebase. 

 
Although considerable efforts have been made to obtain habitat restoration cost 
information the literature review revealed a number of significant data constraints on the 
analysis (Box 3.2). Most importantly, records of habitat restoration costs are rare in 
published peer-reviewed literature and approaches to costing are variable with some 
studies reporting only capital and labour costs whilst others report a single overall cost for 
the project (Bullock et al, 2011). Additionally, although there is a considerable body of 
knowledge on habitat restoration in Europe, much of the information remains in 
unpublished project reports and databases. For these reasons the additional data sources 
from agri-environment schemes and LIFE nature studies were of particular importance.  
 
  



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

75 

Box 3.2. Data constraints on the analysis 
 

Scientific literature rarely contain cost estimates 
Relatively few detailed data on specific ecosystem restoration costs are available in the mainstream 
scientific literature and approaches to costing are variable. Most studies on restoration focus on the degree 
of biodiversity success for different measures, but actual costs of the measures deployed are scarcely 
reported.  In a review of over 20,000 restoration cases studies for the TEEB report, for example, only 96 
were found to provide meaningful cost data (TEEB, 2011). 

 
Reports on costs of measures are not easily accessible 

It is believed that a considerable body of knowledge on costs of different restoration measures exists, for 
example with land managers organisations. However, these data are not readily accessible (often due to 
publication in a local language) or remain unpublished.  Some Member States have established national 
averages of management costs for different habitats, for example within a frame of subsidy schemes for 
site management. In the Netherlands, for  instance, costs of habitat management has been extensively 
debated between government and land management organisations, resulting in a report that provides 
widely agreed average costs for habitat management (Verheijen et al, 2009b). These data are split out in 
costs for different actions per habitat type and therefore provides a valuable resource for this study. 
However, comparable figures for other Member states were not found.  

Costs vary between Member States 
As habitat management often requires manual labour and machine handling, among the main components 
of cost for restoration actions are the deployment of staff/labour hours and the costs of machinery (fuel, 
capital costs, etc). As costs of labour and fuel vary widely within the EU (Eurostat reports up to a factor 25 
difference in average labour costs between European (NUTS 1) regions), the cost of restoration measures 
for habitats are expected to show a significant regional variation as well. Therefore care must be taken 
when cost data for restoration are only available in one or a few member states. 

Costs vary depending on the size of the area being maintained or restored  
It is increasingly shown that economy-of-scale applies to site management and restoration costs. 
Armsworth (2011) shows that the size of a nature site area is the most important determinant of 
management costs for 78 small protected areas in the UK and that larger reserves offer costs savings over a 
set of small reserves of equal area. The costs per ha therefore have non-linear relationships with site area, 
such that protecting a 40 ha site would be expected to incur only double the costs involved in managing a 
10 ha site. Indeed, data from the RSPB suggests that wetlands that are smaller than 100 ha cost up to 13 
times more to manage per hectare than sites larger than 100 ha (Ausden, 2007).  

As the level of habitat fragmentation differs between European regions, economies of scale might be an 
important consideration when scaling up case study data to a higher (European) figure on restoration costs. 

 
The use of agri-environment data 
 
Most of the estimates of maintenance and restoration costs used in this study come from 
agri-environment schemes, which have calculated the costs on the basis of income foregone 
and transaction costs according to Commission rules. These therefore provide a fairly 
reliable estimate of the costs of measures that are included in such schemes. However, the 
data also show that the costs vary considerably as a result of variations in the measures and 
their levels of ambition as well as differences in land management costs amongst Member 
States. It is therefore difficult to deduce from these datasets typical average costs of key 
measures. 
 
The costs of measures needed to achieve environmental objectives on agricultural land 
relating to biodiversity and key ecosystem services in 2020 were assessed in detail in the 
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IEEP Rural Land Management Costs study (Hart et al, 2011), as outlined in Box 2.1. These 
objectives included the headline target of halting the loss of biodiversity. Although the study 
did not calculate the specific costs of meeting Target 2, in practice it covered biodiversity 
maintenance measures that would result in restoration. Furthermore, restoration measures 
were identified and included to achieve other ecosystem service objectives, and these 
would have also contributed to biodiversity restoration benefits. Therefore the estimated 
costs of achieving Target 2 on arable farmland, permanent crops and improved grasslands in 
this study primarily draws on the results of the Rural Land Management Costs study and 
associated detailed collated information on the costs of measures in Rural Development 
Programmes (RDPs) etc. However, more detailed and updated assessment of costs focusing 
on biodiversity needs are carried out for other ecosystems (including permanent crops, 
semi-natural grasslands, heathlands, mires and forests). 
 
Agri-environments payments rates are calculated by managing authorities on the basis of 
ΨƛƴŎƻƳŜ ŦƻǊŜƎƻƴŜ Ǉƭǳǎ ŀŘŘƛǘƛƻƴŀƭ ŎƻǎǘǎΩ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ǳƴŘŜǊ ǘƘŜ wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ 
Regulation.  In reality, however, payments based strictly on this formula may not always be 
sufficient to achieve the required management in practice, as has been shown by the low 
uptake of certain management options under agri-environment schemes in some Member 
States (Poláková et al, 2011). Low payment levels are most likely to constrain the uptake of 
measures on the most profitable agricultural land, especially if they involve substantial, 
large-scale and long-term change in farming practices. The implications of this on the 
interpretation of the results of this study are further in section 3.4.4 below.  
 
Life Nature project results 
 
To help overcome the lack of published data on habitat restoration costs, we supplemented 
the literature review with an investigation of data on the costs of restoration measures 
undertaken in LIFE Nature projects. According to a preliminary search of the LIFE database 
(using ǘƘŜ ŦƛƭǘŜǊ ƪŜȅǿƻǊŘ άǊŜǎǘƻǊŀǘƛƻƴέύ ŀƭƳƻǎǘ 1,000 LIFE and the LIFE+ projects between 
1992 and 2011 involved restoration, which corresponds to almost one third of all projects 
financed in the same period. The analysis of the LIFE nature projects was carried out in 
collaboration with The LIFE Nature Unit and Astrale (the external LIFE monitoring team).  
 
A selection of completed LIFE Nature projects that involved restoration were analysed by Dr 
Ricardo Scalera (a member of this study team) for those ecosystems that were found to 
have relatively few available data on habitat restoration costs, namely forests in southern 
and south-eastern Europe and sclerophyllous scrub. For these habitat types, 30 LIFE projects 
were selected by further examination of the LIFE database and consultations with Astrale. 
Restoration costs were then extracted from the selected projects and analysed. Since 
detailed information on costs and relevant units were not available in all the associated 
reports, direct contacts with 19 project beneficiaries were also undertaken. 
 
At the same time as this study was analysing LIFE nature project a similar study was 
underway by Astrale (Herremans et al, 2013) that was examining grasslands and river 
restoration cost. Some of the results of the study have been used in this analysis, but it was 
not available in time to be fully taken into account. 
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Expert review 
 
The compiled data on maintenance and restoration costs have also been reviewed by a 
number of habitat conservation and restoration experts (see acknowledgements), who also 
supplied further information on  relevant published and unpublished studies/reports as well 
as estimates of undocumented restoration actions that they have been involved in, or know 
of. These reviews focused on ecosystems that mainly had old, incomplete or unreliable 
estimates of the costs of key measures. 
 
Recorded information on the costs and benefits of measures and estimation of typical costs 
 
Identified relevant overall restoration and measure-specific cost data were summarised and 
added to an Excel spreadsheet, with the following information recorded where possible: 

¶ Ecosystem type (see 3.3 above) 

¶ CORINE Land Cover class 

¶ Member State 

¶ Habitat classification 

¶ Habitat classes used in the study 

¶ Habitats Directive Annex I type if known 

¶ Key pressure(s) addressed by the measure 

¶ Indication of whether it is a general combined measures or specific Key Meaasure 

¶ Key measure type (if applicable) 

¶ Specific actions undertaken  

¶ Cost of measure in Euros (one-off estimate/average, minimum and maximum if 
provided) 

¶ Unit (eg per ha, per km, per ha per year) 

¶ Required frequency of use of the measure over 10 years 

¶ Degree of restoration achieved for general restoration costs, if known: 
o Full restoration = as defined by the Commission, see section 1.1 
o Partial restoration = restoration of the key species, properties and processes 

of ecosystems and their functions (eg the establishment of a woodland on 
suitable or rehabilitated soils with appropriate hydrological conditions, with 
all the dominant plant species in all vegetation layers, and adequate 
representation of age classes, provision of standing and fallen dead wood, re-
establishment of populations of key species of invertebrates and animals.    

o Basic restoration = restoration of the key components of the vegetation only 
(eg the planting of a woodland with the dominant tree species). 

¶ Quantified benefits if provided in the source 

¶ Date of cost information 

¶ LIFE Project number (if applicable) 

¶ Reference source details (if applicable) 

¶ Indication of whether the estimate is from a project budget (ie a predicted cost), 
from the results of a project (ie, observed actual costs) or an agri-environment 
scheme fixed payment rate (ie based on calculations of average income foregone). 

¶ Indication of whether the estimate is considered to be atypical, in which case it is 
excluded from the analysis  
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The collated data provide the basis for the calculation of the ecosystem-specific 
maintenance and restoration costs in chapter 6. It should be noted that, because the cost 
data are not complete or necessarily fully representative samples, then some discretion has 
been used in the calculation of unit cost of each measure, with for example atypical costs 
excluded from the calculations (and recorded as such in the spreadsheet). The resulting 
estimates of the costs of combined measures and key measures are not therefore simple 
arithmetic means, but attempt to reflect typical costs. 

3.4.4 Limitations of this study 

Costs that are not included 

As discussed in chapter 2 some studies have attempted to partition costs according to 
whether they are direct realised costs (eg for design, planning, physical works, and 
administration etc) or opportunity costs, which may be compensated for, by for example 
agri-environment payments (see section 8.2). However, the separation of costs into such 
categories is complex and the quantification of opportunity costs is a very difficult issue, 
unless they have been calculated for compensation payments. Uncompensated opportunity 
costs are therefore not taken into account in this study.  

This study focuses on the costs of practical ecosystem management actions because these 
are likely to account for the largest proportion of the total additional cost of achieving target 
2. In addition the costs of specific new actions to support Target 2 listed in the Biodiversity 
Strategy are included in this study (see chapter 4). However, a variety of important 
supporting actions are associated with ecosystem maintenance and restoration activities, 
including: 

¶ general ecological research and monitoring (which can help improve restoration 
methods and facilitate adaptive management); 

¶ development of strategies, policies and legislation to support restoration measures, 
such as general measures to control alien invasive species (see section 2.4); 

¶ administration regulations and funding; 

¶ planning, development control and legal actions; 

¶ advice and training, eg to support the implementation of agri-environment schemes. 

¶ site wardening (eg to control visitors); 

¶ regulatory enforcement; and 

¶ communications, such as consultations, and awareness raising on biodiversity issues. 
 
All these actions are currently being undertaken to some extent to meet existing EU and 
national biodiversity objectives. Therefore, although the achievement of Target 2 may 
require an increase in supporting actions such as those identified above, it is very difficult to 
ascertain the additional costs involved. This is primarily because many of these actions will 
also be contributing to other objectives, some of which might be closely related to the 
achievement of Target 2, such as other Biodiversity Strategy targets. Furthermore the 
existing costs of undertaking these actions for biodiversity are largely unknown. Although 
the costs of managing the Natura network have been estimated before (see section 2.2) this 
study is dealing with the whole of the EU environment and all ecosystems, including 
intensive farmland and urban areas. Therefore this study does not attempt to estimate the 
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implications of achieving Target 2 on the costs of general supporting actions for 
biodiversity conservation.  
 
Additional important measures are often required to reduce ecosystem fragmentation, 
especially of lowland heathland habitats. This may require the restoration of habitat to 
increase the size of habitat patches and, where necessary to create habitat corridors and 
stepping stones to restore ecological connectivity amongst habitat patches. However, to 
avoid double counting of costs, measures to specifically reduce habitat fragmentation are 
not further considered or costed in this study because they are likely to be addressed to 
some extent through the restoration of 15% of degraded areas of the ecosystem, 
especially if strategically planned as part of ecological networks (Bennett and Mulongoy, 
2006; Jongman and Pungetti, 2004) or through green infrastructure support measures 
(Mazza et al, 2012; Naumann et al, 2011). 
 
Similarly species-specific measures are not taken into account in this study. These are 
measures that go beyond ecosystem maintenance and restoration requirements described 
in this study, such as measures to enhance or create specific types of habitat, predator or 
competitor control measures and species translocation costs. These are not included 
because the requirements for such actions and their costs are highly variable and therefore 
difficult to estimate reliably with respect to the achievement of Target 2. Nevertheless, it is 
very likely that the costs of realistic levels of species-specific actions will be a small fraction 
of the overall costs of restoring habitats to meet Target 2.  
 
It should also be noted that it is assumed that the purchase of significant areas of land is 
unnecessary to achieve Target 2 and therefore such costs are not included in this study. 
This is because it is considered that the 15% target can be achieved through more cost-
effective measures, such as regulations or funding incentives (eg agri-environment 
payments) that can be applied to private or state-owned land, whether this is managed for 
nature conservation purposes or not. Although land purchases may be required for some 
specific conservation objectives, such as to protect and/or manage particular sites, it is 
unlikely to be necessary to achieve Target 2.  
 
The effects of demand and supply on costs 
 
A significant constraint on the analysis undertaken in this study is that is not able to take 
into account the effects of potential variations in the demand for maintenance and 
restoration measures (which depends on degradation levels and restoration targets) and 
supply (that will depend on the availability of land that is suitable for restoration). In reality 
the marginal cost19 of restoring each ecosystem is likely to vary according to curves such as 
those shown in Figure 3-3. Costs are expected to be high with low levels of demand (eg 
because knowledge is lacking and it is not cost-effective to build or use specialist 
equipment). But then marginal costs would be expected to decline as demand increases due 
to economies-of-scale. But with further increasing demand then it will become increasingly 
difficult to find suitable low-cost restoration areas and areas that require costly restoration 
measures will be increasingly required. 

                                                      
19

 Ie the cost of maintaining or restoring one more unit of each ecosystem  



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

80 

 
It is likely that the shape of cost curves will vary according to ecosystem types and levels of 
degradation, such that some areas of ecosystems (curve A) maybe relatively easily restored, 
such as through natural processes once pressures have been alleviated. But then costs may 
then rise steeply if more highly degraded areas that require more costly interventions need 
to be restored. This steep cost curve might be expected for many semi-natural ecosystems, 
and relate to restoration from level 2 to 1 (see Figure 3-3). In contrast, the costs of some 
ecosystems (dashed curve B) might be high initially (eg due to the high value of the land and 
the need for proactive actions), but restoration costs may change less if the same actions 
can be applied to the entire area of the ecosystem. This shallow cost curve might be typical 
of situations where highly modified ecosystems, such as arable farmland, are restored 
through enhancement measures (ie from level 4 to 3) rather than through major ecosystem 
changes. 
 
Figure 3-3 Hypothetical marginal cost curves for the restoration of two example 
ecosystem types 

See text for further explanation 
 

 
 
However, although the likely shape of the cost curve is known, there is insufficient 
information available on the relationship between actual costs and supply and demand to 
quantify the relationship for any ecosystems.  Consequently, it is important to note that this 
study is based on observed fixed agri-environment payment rates and other documented 
standard costs, and therefore the cost estimates of meeting Target 2 do not vary in 
response to changes in demand and supply according to marginal cost curves. In theory 
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under market conditions (such as could be realised through auctioning) some restoration 
could be achieved with lower costs than suggested by the average fixed rates. Under such 
conditions the calculation of total cost, as carried out in this study, by multiplying the cost 
ǇŜǊ ǳƴƛǘ ŀǊŜŀ όǳƴŘŜǊ ŎǳǊǊŜƴǘ ΨŜǉǳƛƭƛōǊƛǳƳΩ ƻǳǘǇǳǘύ ōȅ required area overstates total costs 
(which is the area under the cost curve). However, as discussed above, in practice agri-
environment payments are not currently based on market rates and therefore any 
overestimation of the economic costs of restoration is largely theoretical. On the other 
hand, if disaggregation of the restoration target results in particularly high percentage 
restoration targets for some ecosystems (ie much higher than the overall 15% target), then 
costs of achieving the target for those ecosystems may be very high. Thus, the true costs of 
achieving the restoration for ecosystems with high targets under the scenarios presented in 
chapter 7 may be underestimated.  
 
More importantly, the costs of meeting Target 2 with regard to the maintenance of 
ecosystems is almost certainly significantly underestimated in this study. This is because 
Target 2 requires maintenance over the entire land area, ie the far right of the cost curve. 
Thus very much higher payment rates than the current averages used in this study would 
certainly be required to even approach the target, let alone achieve it. Consequently it is 
unrealistic to assume that the full maintenance of all current areas of each ecosystem will 
be achieved.   
 
The true cost of untargeted support measures 
 
The cost estimates in this study are based on theoretical calculations that assume that the 
allocation of funds is in accordance with the theoretical need. For example, if it is calculated 
that 2% of an ecosystem is abandoned each year then the calculated annual cost of avoiding 
the abandonment (and thereby maintaining the ecosystem) is the average cost of the 
various measures that can avoid abandonment applied over 2% of the ecosystem. However, 
in reality, to achieve the aim of fully preventing abandonment it will not only be necessary 
to have high payments rates (for the reasons outlined above) but also to provide payments 
to many more people and hence a much larger area than is theoretically required. 
Maintenance cost estimates are expected to be the most affected by this issue because 
maintenance needs to be achieved over 100% of the area. Nevertheless, restoration costs 
may also be underestimated, especially in relation to Target 2 disaggregation scenarios that 
lead to high levels of restoration for a particular ecosystem (ie well beyond 15%).    
 
Calculation of the actual payments that would probably be needed to achieve the desired 
results is a complex process as it will, for example, vary according to scheme design and 
demand and supply. Such calculations are obviously beyond the scope of this study and 
therefore the estimate of costs should be treated as theoretical minimum costs that are 
likely to be higher in practice.  
 
The need for proactive measures to achieve restoration by 2020 
 
A further consideration that should be taken into account in this study is that some 
restƻǊŀǘƛƻƴ Ŏŀƴ ōŜ ΨǇŀǎǎƛǾŜΩΣ ǿƘŜƴ an ecosystem is able to regenerate through natural 
process alone (eg re-colonisation and succession) following the alleviation of pressures (eg 



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

82 

damaging activities such as over-ƎǊŀȊƛƴƎύ Τ ƻǊ ΨǇǊƻŀŎǘƛǾŜΩΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ ƳŜŀǎǳǊŜǎ ǎǳŎƘ ŀǎ 
planting vegetation (see Figure 3-2). In many cases passive restoration is appropriate, but if 
restoration needs to be completed quickly, such as to meet the 2020 restoration target, 
then higher levels of proactive restoration may be required ς with resulting higher cost 
implications.  It is not possible to reliably ascertain from the information available the levels 
of proactive restoration that are required to meet restoration targets for each ecosystem in 
2020. However, it is likely that for the most degraded ecosystems a considerable amount 
of expensive proactive restoration would be required to restore them by 2020, and for 
these the costs of restoration are likely to be underestimated in this study.       
 
Revenues from ecosystem restoration 
 
Restoration action can sometimes provide saleable products (eg timber, turf, top soil) that 
could be used to fully or partly offset their costs. However, restoration costs normally 
greatly outweigh income and estimation of the potential revenue that could be obtained or 
each ecosystem types is a complex task that is beyond the scope of this study. It is therefore 
assumed that in most situations revenue from maintenance and restoration actions is 
unlikely to be significant and therefore all cost estimates in this study are gross costs. 
 

3.5 Calculation of the costs of maintaining and restoring each ecosystem  

Once the required data on ecosystem extent, degradation levels, key pressures, and the 
costs of key measures have been collated and the baseline and reference scenarios defined, 
as described above, then the costs of maintaining and restoring each ecosystem type are 
calculated. The calculation is carried out two ways: 
 
a. based on the estimated overall level of ecosystem degradation and average costs of 

combined maintenance and restoration measures; and 
 
b. based on the proportion of the ecosystem that is impacted by each key pressure and 

the costs of each key measures that address each of the key pressures.  
 
The two methods are used because it is considered that the use of overall degradation 
levels and generic combined costs may provide unreliable estimates for ecosystems, 
especially where there are considerable variations in the costs of component measures and 
their required use. The second method is therefore the preferred method, where sufficient 
data are available, because it is more detailed, transparent and realistic. Nevertheless, both 
methods are used where data allow, because the use of two calculation approaches 
provides a means of cross-checking the estimates.  
 
The second method is more complex, and is therefore further described below using the 
moorland and tundra ecosystems cost calculation as an example (see section 6.6 for 
information on the derivation of the information used in the table). The cost estimation in 
Table 3-4 firstly establishes the additional costs of key measures that are expected to be 
needed to maintain the ecosystem and prevent degradation in the face of each on-going 
pressure in 2020 according to the reference scenario (ie taking into account expected 
changes in land use drivers, policy measures and funding etc). Importantly maintenance 
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costs are based on the expected annual rate of degradation resulting from each key 
pressure in 2020. The unit cost of each key measure is based on an assessment of the 
typical costs of the measure (from, for example, agri-environment payments rates or 
restoration studies) as discussed in each ecosystem section.  
 
Each ecosystem account also considers the proportion of the area at risk from the pressure 
that the measure needs to be applied to. For example, grazing would normally be applied on 
100% of an area affected by under-grazing. However, scrub growth may only be severe 
enough to warrant cutting (before grazing) over 10% of under-grazed areas.  
 
The total cost of the use of each key measure is then calculated by multiplying the annual 
area of the ecosystem that is expected to be at risk in 2020 from each key pressure by the 
current cost of each key measure needed to address it, and then multiplying by the 
percentage of the area under pressure over which the key measure is needed. From the 
review of literature conducted for this study it is clear that the greatest area of uncertainty 
concerns the estimations of the extent of each ecosystem that is degraded by each 
pressure. For this reason minimum and maximum estimates of these pressures are used in 
the calculations. 
 
Thus, in the example table below, the annual rate of agricultural abandonment of moorland 
and tundra areas is expected to be 0.1% to 1.2% in 2020 according to the reference 
scenario. This key pressure needs to be addressed through three key measures, the first 
being the maintenance of low intensity grazing. This particular key measure is always 
necessary and therefore needs to be applied to 100% of the area at risk of agricultural 
abandonment. Thus, taking the minimum pressure extent estimate of 20%, the cost of the 
measure is the area of the ecosystem, which is 8,949,182 ha x 0.1% x 116 ϵ x 100%, which is 
ϵ1,038,105. The other key measures are not required everywhere, but are estimated to be 
needed over 10% of the ecosystem area. !ǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ΨƛƴǎǘǊǳƳŜƴǘΩ ŎƻƭǳƳƴ ƛǘ ƛǎ 
considered that the costs of these measures need to compensated for, and the principal 
means of doing this is through agri-environment measures (AEM). 
 
The other key pressures that need to be addressed to maintain the ecosystem are over-
grazing and inappropriate fires. However, it is considered that over-grazing can be fully dealt 
with through improved and enforced Good Agricultural and Environmental Condition 
(GAEC) ǊŜƎǳƭŀǘƛƻƴǎ όŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ΨƛƴǎǘǊǳƳŜƴǘΩ column), and therefore there need be 
no compensated cost for this measure. GAEC regulations can also help address 
inappropriate burning, by requiring burning plans for intentional management burning. But 
it is considered that fire prevention and control measures will also be needed over the 
entire area at risk. The products of each line are then summed to provide the estimated 
total additional cost of maintaining the ecosystem in the 2020, which is about 2.2 million 
Euro.  
 
The table then calculates the cost of restoring areas that are expected to be degraded in 
2020 through the cumulative impacts of each key pressure according to the reference 
scenario. The calculation is carried out in a similar way to that described above for 
maintenance costs, but it is assumed for the ecosystem specific calculations in chapter 6 
that restoration is only required on 15% of the degraded area. However, it is important to 



Costs of implementing Target 2 of the EU Biodiversity Strategy 

 

 
 

84 

note that, as further discussed in chapter 7, the 15% restoration target is the overall target 
for the EU and this could be disaggregated such that it varies amongst ecosystems. The area 
to be restored also takes into account the area that is expected to be restored under the 
reference scenario (see discussion and examples in 3.2.4). Most restoration actions are only 
likely to be required once up to 2020, so the costs are normally one-off costs. Because the 
ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ Ƴŀȅ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀƴȅ ǘƛƳŜ ōŜǘǿŜŜƴ ǘƘƛǎ ǎǘǳŘȅΩǎ ōŀǎŜƭƛƴŜ ȅŜŀǊ ƻŦ нлмл 
and 2020 the costs are divided by 10 to provide an average cost up to 2020.  
 
Finally the costs of re-creating ecosystems that have been converted to a different low 
biodiversity value ecosystem type are calculated. As noted in section 3.2.4 above, the year 
2000 is taken as the conversion baseline. Costs are calculated by summing the percentage 
converted between the baseline year of 2000 and 2010 (using observed rates of conversion 
where available) and the area that is expected to be converted between 2010 and 2020 
according to the reference scenario, and then multiplying 15% of the product by the per 
hectare re-creation costs for the ecosystem. It should be noted that re-creation costs do not 
include the costs of maintaining the area after re-creation, this is because such areas will be 
in the early stages of development and will therefore often not require typical longer-term 
maintenance management. As with the restoration costs, re-creation actions may be carried 
ƻǳǘ ŀƴȅ ǘƛƳŜ ōŜǘǿŜŜƴ ǘƘƛǎ ǎǘǳŘȅΩǎ ōŀǎŜƭƛƴŜ ȅŜŀǊ ƻŦ нлмл ŀƴŘ нлнлΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ Ŏƻǎǘs 
are divided by 10 to provide an average cost up to 2020.  
 
Note that all 2020 costs are based on the most recently available price data and are not 
adjusted according to expected changes in measure costs or inflation rates. 
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Table 3-4Υ tǊƻƧŜŎǘŜŘ ŀŘŘƛǘƛƻƴŀƭ Ŏƻǎǘǎ όϵύ ƛƴ нлнл ƻŦ ŀŎƘƛŜǾƛƴƎ ¢ŀǊƎŜǘ н ǿƛǘƘƛƴ ƘŜŀǘƘƭŀƴŘ ŀƴŘ ǘǳƴŘǊŀ ŜŎƻǎȅǎǘŜƳǎ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŎǳǊǊŜƴǘ costs 
of key maintenance and restoration measures and expected key pressure levels in 2020 

All costs are gross costs in Euros and based on current costs estimated from as close to 2012 as possible. Costs are all additional to existing measures and expected 
measures (ie the reference scenario) up to 2020. Costs do NOT include supporting actions (see chapter 4), wide-scale / at source measures to address pollution impacts 
(see chapter 5) and some other costs described in section 3.4.4. Costs and totals are rounded to 3 significant figures. The 2020 annual maintenance area does not include 
maintenance requirements for re-ŎǊŜŀǘŜŘ ŀǊŜŀǎ ŀǎ ƛƴ ǇǊŀŎǘƛŎŜ ǘƘŜǎŜ ŀǊŜŀǎ ǿƛƭƭ ǎǘƛƭƭ ōŜ ƛƴ ŜŀǊƭȅ ǎǘŀƎŜǎ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘΦ 5ǳǇƭƛŎŀǘŜ Ŏƻǎǘǎ ŀǊŜ ǊŜƳƻǾŜŘ ǿƘŜǊŜ άōŜƭƻǿέ or 
άŀōƻǾŜέ is indicated in the Instrument column. See section 3.5 for further explanation. Ecosystem area = 8,949,182 ha.  
 

ANNUAL ONGOING MAINTENANCE NEEDS IN 2020 
 

Key Pressure 
  

% Area at risk in 
2020 

Key measure 

Current 
annual 

costs 
όϵκƘŀκȅύ 

% area 
applied 

to 
Instrume

nt 

!ƴƴǳŀƭ Ŏƻǎǘǎ όϵύ ƛƴ нлнл 

Min 
%/y 

Max 
%/y Min Max 

Agricultural abandonment and under-
grazing 

0.100% 1.20% Low intensity grazing 116 100% AEM 
                

1,040,000  
                

12,500,000  

0.100% 1.20% Rotational burning 5 10% AEM 
                        

4,470  
                        

53,700  

0.100% 1.20% Mowing 248 10% AEM 
                    

222,000  
                  

2,660,000  

0.100% 1.20% Scrub cutting 100 10% AEM 
                      

89,500  
                  

1,070,000  

Over-grazing 0.000% 0.000% Grazing regulation     GAEC 
                               

-    
                                 

-    

Inappropriate burning and wild fires 

10.0% 10.0% 
Burning management 
plans     GAEC 

                               
-    

                                 
-    

10.0% 10.0% 
Fire prevention & 
control 1 100% AEM 

                    
895,000  

                      
895,000  

            
                               

-    
                                 

-    

MAINTENANCE TOTAL             
               

2,250,000  
               

17,100,000  
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ADDITIONAL RESTORATION NEEDS TO REVERSE CURRENT DEGRADATION 

Key Pressure 
% requiring restoration 

in 2020 

Key measure 
Sub 
measure 

Current 
one-off 

costs 
όϵκƘŀύ 

% area 
applied 

to 
Instrum

ent 

!ǾŜǊŀƎŜ ŀƴƴǳŀƭ Ŏƻǎǘǎ όϵύ ƻǾŜǊ 
2010-2020 

  Min Max Min Max 

Agricultural abandonment and 
under-grazing 1.45% 15.5% 

Tree and invasive species 
removal   100 5% AEM  64,900   694,000  

Over-grazing 0.000% 0.000% 
Vegetation re-
establishment   75 2% AEM  -     -    

Inappropriate burning and wild 
fires 

0.300% 1.50% 
Vegetation re-
establishment   75 5% AEM  10,100   50,300  

0.300% 1.50% 
Tree and invasive species 
removal   100 5% AEM  13,400   67,100  

Drainage and low water table 
levels 

0.075% 0.750% 
Hydrological restoration 

Drain 
blocking 169 95% AEM  108,000   1,080,000  

0.075% 0.750% 
Turf 
stripping 71 5% AEM  2,380   23,800  

RESTORATION  TOTAL                199,000   1,910,000  

 
ADDITIONAL RE-CREATION NEEDS TO REVERSE CONVERSION SINCE 2000 
 

  
% area requiring re-

creation in 2020 
 
Key measure 

 
Sub 
measure 

Current 
one-off 

costs 
όϵκƘŀύ 

% area 
applied 

to 

 
Instru
ment 

!ǾŜǊŀƎŜ ŀƴƴǳŀƭ Ŏƻǎǘǎ όϵύ ƻǾŜǊ 
2010-2020 

Key Pressure Min Max Min Max 

Afforestation 0.030% 0.105% Re-creation 
From 
forest 250 100% AEM 

                      
67,100  

                      
235,000  

Agricultural  0.000% 0.002% Re-creation 
From 
agriculture 562 100% AEM 

                               
-    

                          
7,540  

RE-CREATION TOTAL 
              

                     
67,100  

                     
242,000  
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4 COSTS OF SUPPORTING ACTIONS 
 
In the calculation of the costs of habitat maintenance and restoration it is necessary to 
consider the possible need for additional strategic and supporting actions, such as research, 
consultations with landowners and stakeholders, management planning, the provision of 
advice and training for those involved in schemes and monitoring etc. Such actions are likely 
to provide broad benefits across ecosystem types and ecosystem services. Many will also be 
covered by existing environmental organisations and initiatives, but a significant increase in 
conservation and restoration activities may require additional institutional capacities and 
associated resources. 
 
These supporting activities include a number of actions that were specifically identified by 
the European Commission in the Biodiversity Strategy as being necessary to achieve Target 
2 (see Box 1.2). In this respect it is especially important to note that the establishment of a 
green infrastructure is an integral component of Target 2. Information on these actions and 
their costs from the available literature is summarised below. It is important to note that 
measures to deal with wide-spread pressures that are best dealt with at source (such as air 
pollution) are described in Chapter 4  and habitat-specific practical measures to restore the 
habitats themselves are dealt with in detail in Chapter 5. Therefore, to avoid potential 
double-counting of costs, such measures are not described in this chapter, which instead 
focusses on the costs of supporting actions (eg mapping, planning and the provision of 
guidance). These supporting costs are therefore likely to be very low compared to those of 
the wide-scale measures covered in Chapter 4 and the habitat-specific practical measures 
covered in Chapter 5. Nevertheless, their costs will be further examined and added to the 
cost estimates calculated in Task 4. 
 

4.1 Action 5: Improve knowledge of ecosystems and their services in the EU  

Member States, with the assistance of the Commission, will map and assess the state of 
ecosystems and their services in their national territory by 2014, assess the economic value 
of such services, and promote the integration of these values into accounting and reporting 
systems at EU and national level by 2020. 

4.1.1 Activities to be undertaken 

This action aims to support the development of a prioritisation framework for habitat 
restoration, but also to enable environmental and economic impacts to be more fully taken 
into account in decision making. Activities include significant primary research and surveys, 
as the knowledge of ecosystem services is incomplete, especially in terms of the relationship 
between biodiversity and service provision, and the location of services and beneficiaries 
(EASAC, 2009; Maes et al, 2011).  
 
Supporting activities include data handling, analysis (eg through GIS development) mapping 
and reporting. The incorporation of ecosystem service maintenance and restoration 
considerations into decision making is also a relatively new  concept, which requires further 
development by policy researchers, and then on going implementation by  environmental 
economists, accountants, and a variety of sectoral technical experts and managers (eg 
relating to coastal defences, flood management, water supplies, and climate). 
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4.1.2 Estimate of overall costs 

It is difficult to assess the likely costs of this action as it is very broadly defined in the 
Biodiversity Strategy and some of the work is being carried out by Member States, which in 
some cases draws on previous completed or on-going studies. Nevertheless, although this is 
an ambitious and large-scale research contract its costs can be reliably assumed to be 
insignificant compared to the costs of more practical Target 2 related measures described 
below. 
 

4.2 Action 6: Set priorities to restore and promote the use of green infrastructure 

6a) By 2014, Member States, with the assistance of the Commission, will develop a strategic 
framework to set priorities for ecosystem restoration at sub-national, national and EU level. 
6b) The Commission will develop a Green Infrastructure Strategy by 2012 to promote the 
deployment of green infrastructure in the EU in urban and rural areas, including through 
incentives to encourage up-front investments in green infrastructure projects and the 
maintenance of ecosystem services, for example through better targeted use of EU funding 
streams and Public Private Partnerships. 

4.2.1 Activities to be undertaken 

The costs of Action 6a are expected to be very limited as the action is primarily the 
development of tools by the Commission (with the assistance of external contractors) to 
help Member States make informed choices on priorities for ecosystem restoration. This is 
unlikely to amount to more than 0.5 million Euro, and is therefore relatively small compared 
to the other costs associated with meeting the target.  
 
The costs of Action 6b are likely to be more significant as the recently published Green 
Infrastructure Strategy (European Commission, 2012) envisages that the EU policy action 
will result in an άenabling frameworkέ providing a combination of policy signals and 
technical or scientific actions, implemented within the context of existing legislation, policy 
instruments and funding mechanisms. The Communication ŘŜŦƛƴŜǎ DL ŀǎ άa strategically 
planned network of natural and semi-natural areas with other environmental features 
designed and managed to deliver a wide range of ecosystem services. It incorporates green 
spaces (or blue if aquatic ecosystems are concerned) and other physical features in 
terrestrial (including coastal) and marine areas. On land, GI is present in rural and urban 
settingsΦέ In this definition, green infrastructure is not only a nature conservation matter: all 
sectors influence green infrastructure and stand to gain from it. Therefore the conservation 
of protected areas is not sufficient for the maintenance of biodiversity and associated 
ecosystem services. Green infrastructure needs to be maintained and restored through 
proactive, strategic and coherent actions across all policies that influence the use of the land 
and sea.  
 
¢ƘŜ .ƛƻŘƛǾŜǊǎƛǘȅ {ǘǊŀǘŜƎȅΩǎ ŜƳǇƘŀǎƛǎ ƻƴ ƎǊŜŜƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ ¢ŀǊƎŜǘ н ƛǎ ŀ ǊŜŎƻƎƴƛǘƛƻƴ ǘƘŀǘ 
the spatial integration of measures in the landscape and the restoration of connectivity is 
essential. Restoration measures will therefore need to be spatially planned and 
implemented strategically to ensure their efficiency and coherence. While it is possible to 
identify key tools or policy instruments around which green infrastructure initiatives are 
structured, a wide set of implementing measures are almost always used, which may 
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include the development of strategies and action plans, information gathering and mapping, 
spatial planning, regulation of land use (eg through SEA and EIAs), awareness raising and 
communication.  
 
These requirements are recognised in the Green Infrastructure Strategy, which identifies 
certain key steps that need to be taken, including: promoting GI within the main policy 
areas, particularly in relation to funding; improving research and data, strengthening of the 
knowledge base and promoting innovation (including mapping and assessment); improving 
access to finance for GI projects; and supporting EU-level GI projects. Under the last heading 
a new initiative is proposed to develop an instrument ς TEN-G ς to promote large-scale 
cross-border GI programs with a pan-European vision (mirroring similar instruments for 
developing the trans-European networks in energy and transport).  
 
The costs of practical actions that restore habitats to enhance green infrastructure are 
captured in the assessment of practical measures for each ecosystem in chapter 6. 
Therefore, the main focus here is on assessing green infrastructure costs that are associated 
with overarching measures that are relevant to the Green Infrastructure Strategy, and which 
are not included in the ecosystem cost estimates.  
 
This analysis draws on a study by Mazza et al (2012) for DG Environment (2012), which 
examined the effectiveness and broad costs of different options for implementing a green 
infrastructure approach at the EU level. The study concluded that many actions are already 
underway, and many current EU and national policy instruments, exist that support practical 
activities that contribute to the development of a more effective EU green infrastructure. It 
is therefore not possible to provide a separate estimate of the current costs of 
implementing green infrastructure policy objectives.  It also found that specific information 
on EU strategic level green infrastructure measures is largely missing and therefore most of 
the information on costs was obtained from project or national level sources. 
 
Creation of a Gateway for European Green Infrastructure information  
 
Two similar approaches in EU environmental policy to facilitate a broad information 
platform on specific topics already exist at the European level, namely  

¶ WISE (The Water Information System for Europe) and 

¶ BISE (Biodiversity Information System for Europe) 
 
The on-off costs for such information systems can be generated from the respective tenders 
for the establishment of the systems. Both were contracted at a similar cost: for WISE the 
ǇǊƛŎŜ ǊŀƴƎŜ ǿŀǎ ŦƛȄŜŘ ōŜǘǿŜŜƴ ϵ нолΣллл ŀƴŘ ϵ нрлΣллл ŜȄŎƭǳŘƛƴƎ ±!¢ όƛƴcluding fees, travel 
ŀƴŘ ŀƭƭ ƻǘƘŜǊ ŎƻǎǘǎύΣ ǿƘƛƭŜ ǘƘŜ ōǳŘƎŜǘ ƻŦ .L{9 ƛǎ ŀ ƳŀȄƛƳǳƳ ƻŦ ϵ нллΣллл ŜȄŎƭǳŘƛƴƎ ±!¢ 
(including fees, travel and all other costs). 
 
It should be noted that these costs only include the development of the information 
platforms. Recurrent costs for updating, revising and managing the portals would also have 
to be taken into account when estimating the overall costs of such information systems. 
However, the overall amount is likely to be insignificant in comparison to other elements of 
green infrastructure implementation.  
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Awareness raising/ tailored guidance & technical assistance/ capacity building 
 
These activities will need to occur at both the level of individual projects/strategies to 
ensure success on the ground as well as at the pan-/European level, to achieve integration 
into existing policies. At the European level, these actions will likely include: 
 

¶ dissemination of evidence on the need and the benefits of green infrastructure 
projects;  
 

¶ targeted stakeholder workshops on the overall concept of green infrastructure and 
its integration into specific sectors and relevant activities; and 
 

¶ the provision of web-based information and data and the creation of networks of 
current and up-coming green infrastructure initiatives. 

 
An indication of Commission costs for such activities comes from a recent contract on 
Development of guidance document on management of farmland in Natura 2000 areas20 
This was commissioned by DG Environment, and involved both targeted stakeholder 
workshops to key government officials and the production of official guidance documents, 
and had a maximum cost ƻŦ ϵнрлΣллл excluding VAT (including fees, travel and all other 
costs).  
 
At the national and project level, the amounts spent on this measure vary quite 
considerably between initiatives, possibly reflecting the nature of the project or the design 
preferences of the project leaders. In the case of an initiative aiming at the protection and 
management of coastal habitats in Latvia, approximately 25 % of the entire budget, or 
ϵпплΣлллΣ ǿŀǎ ǎǇŜƴǘ ƻƴ ŀǿŀǊŜƴŜǎǎ ǊŀƛǎƛƴƎΦ ¢Ƙƛǎ ǿŀǎ ǎǇŜƴǘ ƻƴ ǇǳōƭƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ōƻŀǊŘǎΣ 
publication of leaflets, seminars and conferences, as well as target public awareness 
campaigns on specific habitat types and their importance. In the case of the Pumlumon 
ŦŀǊƳƭŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ǇǊƻƧŜŎǘ ƛƴ ²ŀƭŜǎΣ ϵолмΣллл ǿŀǎ ǎŜǘ ŀǎƛŘŜ ŦƻǊ ǘƘŜ ǇǊƻƳƻǘƛƻƴ ƻŦ ƴŜǿ 
tourism facilities and promoting the area as a tourist destination, approximately 10 % of the 
total budget (2012). In the Alpine-Carpathian Corridor initiative, communication or 
Ŏƻƴǎǳƭǘŀǘƛƻƴ ŎƻƴǎǘƛǘǳǘŜŘ ϵпплΣллл ƻǊ ф % of the total budget (see Table 4-1). Therefore, the 
communication strategies at project level could equal exceed the cost of initiatives at the EU 
level to integrate green infrastructure into decision-making. This cost, taken together for 
initiatives, could be an important cost to consider alongside the practical restoration 
measures examined in chapter 6.  
  

                                                      
20

 http://ec.europa.eu/environment/funding/pdf/calls2010/specifications_en_10041.pdf  

http://ec.europa.eu/environment/funding/pdf/calls2010/specifications_en_10041.pdf
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Table 4-1 Cost types of the Alpine Carpathian Corridor initiative 

Cost type ϵ % of total 

Planning, surveys, preparatory studies 1,015,000 21% 

Communication and consultation 440,460 9% 

Project management and administration 205,000 4% 

Spatial planning 67,500 1% 

Land management and restoration works 130,850 3% 

Creation of connectivity features 3,000,000 62% 

Total  4,858,810  --- 

Source: Naumann et al (2011) 

 

EU Green Infrastructure integration toolkit for spatial and regional planners 
 
An example of this action is provided by the SITXELL project which started in 2001 as a 
project developed by the Barcelona Provincial Council as a territorial information system on 
the open areas in the province of Barcelona. It uses geographical information systems (GIS) 
with the objective of providing knowledge and raising awareness about the ecological and 
socio-economic value of natural areas, which would lead to a better consideration of natural 
values and ecosystem goods and benefits in integrated land planning. Between 2001 and 
нлмлΣ ǘƘŜ Ŏƻǎǘ ƻŦ {L¢·9[[ Ƙŀǎ ōŜŜƴ ŀǊƻǳƴŘ ϵоΣнурΣл00, averaging to approximately 330,000 
ϵ/ha (Mazza et al, 2012). 
 
At the project level, the total spend in four of the six in-depth cases which identified the cost 
ƻŦ ǇƭŀƴƴƛƴƎΣ ǎǳǊǾŜȅǎ ŀƴŘ ǇǊŜǇŀǊŀǘƻǊȅ ǎǘǳŘƛŜǎ ǊŀƴƎŜŘ ŦǊƻƳ ϵлΦрƳ ǘƻ ϵмΦрƳΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ 
clear pattern with respect to what percentage of the total this action constitutes (see Table 
4-2).   
 
Table 4-2 Costs of planning, surveys, preparatory studies of green infrastructure initiatives 

Cost type Time period {ǇŜƴŘ όϵύ 
Total spend of 
ƛƴƛǘƛŀǘƛǾŜ όϵύ 

% of 
total 

Alpine Carpathian Corridor  2002-2012 1,015,000 4,858,810 21% 

Gallecs  2002-2004 1,501,183 1,501,183 100% 

Transformation of the banks of the Rhone  2004-2008 1,100,000 42,886,000 3% 

Tiengemeten 2008-2011 530,548 58,484,203 1% 

Source: Naumann et al (2011) 

 

Development of EU-wide 100x100 meter maps of green infrastructure 
 
The closest example of this in the EU is the Czech Republic ecological network (Territorial 
System of Ecological Stability - TSES) initiative, initiated in June 1992, was designed to 
represent a network of ecologically significant segments of landscape, efficiently distributed 
on the basis of functional and spatial criteria, covering biotic, hydrological, soil and relief 
conditions. A map of existing and proposed bio-centres and ecological corridors was to be 
produced and to be used both for the development of TSES projects and for spatial planning 
in general, including with regard to land consolidations and land use change, processing of 
territorial planning documentation, forest management plans, water management and 
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other measures affecting the conservation and restoration of the landscape. A rough 
estimate of the funding spent for the initiative as of January 2010 indicates thaǘ ϵмл Ƴƛƭƭƛƻƴ 
ǿŜǊŜ ǎǇŜƴǘ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǊŀƴƎŜ ƻŦ ¢{9{ ǇƭŀƴǎΣ ŀƴŘ ŀǊƻǳƴŘ ϵп Ƴƛƭƭƛƻƴ ŦƻǊ ǘƘŜ 
actual implementation, pre-dominantly covered by the national budget (Mazza et al, 2012). 

4.2.2 Conclusions  

Given the recent publication of the EU Green Infrastructure Strategy it has not been possible 
to assess its likely costs in this study. However, it was possible to examine some examples of 
the costs of a number of actions that appear to be relevant to the sort of measures 
proposed in the strategy. These suggest that overall the relative costs of implementing the 
Strategy at a European level are likely to be very small in comparison to the restoration 
measures carried out on the ground. However, it should be noted that the cost of 
awareness raising and capacity building, which is not always necessarily covered by the 
restoration measures, has been shown to be significant in numerous case studies.  
 

4.3 Action 7: Ensure no net loss of biodiversity and ecosystem services 

7a) In collaboration with the Member States, the Commission will develop a methodology for 
assessing the impact of EU funded projects, plans and programmes on biodiversity by 2014. 
7b) The Commission will carry out further work with a view to proposing by 2015 an 
initiative to ensure there is no net loss of ecosystems and their services (eg through 
compensation or offsetting schemes).  

4.3.1 Activities to be undertaken 

Action 7a is already underway and being carried out through a separate DG Environment 
study on the development of a methodological framework for biodiversity proofing the EU 
budget, which is being led by IEEP. The study is currently finalising its final report and 
information from it will be used to assess the potential costs of implementing the proposed 
biodiversity proofing framework in the next Interim Report. However, it is excepted that 
additional costs will be relatively low as many of the key assessment tools are already widely 
used, such as Strategic Environmental Assessment (SEA) and EIA. Opportunity costs from 
more stringent biodiversity proofing could be significant, but these costs are not included in 
this study. Furthermore, such opportunity costs could be offset by economic benefits from 
avoided environmental damage and the more cost-effective use of funds (eg through 
ecosystem-based actions). 
 
To support Action 7b, the European Commission is currently investigating the feasibility of 
developing a policy framework that would achieve no net loss of biodiversity. Although the 
scope of this policy and its governance is uncertain it is likely to involve some form of 
biodiversity offsetting (see Chapter 8). Biodiversity offsetting is a market-based conservation 
tool that aims to compensate for residual biodiversity loss (ie after appropriate mitigation 
measures to avoid and reduce impacts) incurred by development projects by maintaining an 
equivalent amount of biodiversity elsewhere that would otherwise be lost, or by restoring 
or enhancing biodiversity at an alternate location. Such offsets can be carried out on a 
project-by-project basis, or through habitat banks that may be set up in advance to offset 
anticipated impacts in a pooled approach. 
 






































































































































































































































































































































































































































































































































































































































































































































































































