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EXECUTINVEUMMARY

Background and aims of this study

¢KS 9! KFra | dFNBSG G2 aKFfd OA2ZRAGSNEAGER
restore ecosystems in so far as is feasible, and to step up the EU contribution to

I SNIAYy 3 3Ft206f 0 AR BDStAFehaid EU 202D Biadivapsityt 2 K S f
Strategy has been developed by thargpean Commissiomand endased by the

Environment Councthat includes six interrelated subtargets and further supporting

actions. This study focuses on Target2 of the B@IS NE A & { NI ByS3Ies GK?I
2020, ecosystems and their services are maintained and enhanced by establishing

green infrastructure and restoring at least 15% of degraded ecosystém® ¢ | NBS G H
is similar to, and aims to support, Target 15 of the @(&rategic 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.

IntheO2y GSEG 2F ¢l NHSG H | yR ( KHeProces bf2z NIi = NB
assisting the recovery of an ecosystem that has been degraded, damaged, or

R S & (i NPGeSrRirfrastructure is defined by the Europg@ommission in its 2013

Green Infra§ NUzO G dzZNB & étiadegicll@ planniedi netéork of natural and

seminatural 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 meerned) and other physical features in terrestrial

(including coastal) and marine areas. On land, Gl is present in rural and urban
settingsb €

One of the main reasons for the adoption of the target is the increasing recognition
of the multiple services thaecosystems 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 thtae 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 resourgesténtially 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
guantify these additional costs and to identify poteth 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
analysisof the main options for financing the achievement of the target, focusing

'ie 15% othose areas of each ecosystem type that are degraded
% 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, andunding 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 objaes, such as the management

of Natura 2000 sites, and restoration of water and soil related ecosystem services.
This revealed, not unexpectedly, that previous assesdgs do not provide a
completeor up todate picture of the likely costs and benefits athieving 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 artdrag®n
costs, most notably from agenvironment 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
degradationand 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 mainteance and restoration of ecosystems. Therefore

all the costs calculated in this study are for annual costs in 2020 in relation to a
Reference Scenarithat takes into account forthcoming ecosystem conservation and
restoration measures expected under exigfilegislation, 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 typesaetivity that are required to achieve Target
2:
1 supporting actions listed in the Biodiversity Strategy;

1 measures that treat the source of generic wisleale pressures (such as water
and air pollution) ; and

1 practical ecosystem management, restoration anelcreation measures
(such as hydrological management, grazing, removal of invasive species and
vegetation reestablishment).

As these types of action differ considerably in their scale, duration and likely cost,
they are assessed separately, as sumsaatibelow. This is followed by a summary of
the benefits of restoration angbotential financing instruments for restoration and
green infrastructure.

15
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The costs of supporting actions listed in the Biodiversity Strategy

The supporting actions listed ithe Biodiversity Strategy under Target 2 are
improving knowledge of ecosystems and their services (Action 5), promoting a green
infrastructure (Action 6) and ensuring met loss of biodiversity (Action 7). Action 5

is currently underway through the Mapmnand 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 belowgdamere therefore not considered in this
study.

Action 6 includes two subctions 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 subnational, national andEU évels. The cost of this actiois
expected to be very limited as it primarilyvolvesthe development of tools by the
Commission, with support from a contractor.

Action 6b was to develop an EU level Green Infrastructure Strategy, which the
Commissin completed in May 2013. The strategy envisafjest the EU policy

I OGA2Yy ¢ A fehabliNgSfrandefvarRk ALWYNP-GA RA Y3 | O2YOAY Il GGA2Y
and technical or scientific actions, implemented within the context of existing
legislation, policynstruments and funding mechanisniBhe costs of implementing
this strategy (involving a largeumber of specific decisionsye therefore likely to
relate to overarching measures to support actions on the ground, as well as more
practical measures. Suppgomeasures 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 withxisting 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 rereate 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 dawobleting of
costs, the costs of practical measures to implement the Green Infrastructure
Strategy are not calculated sepdely, 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, i
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 cas, 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 widescale measures

It is evident from a number of monitoring pgoammes 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. Howeseth 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 redyollutant
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 proportionasts that
might be attributed to achieving Target 2. Furthermore, as sophisticatedelling
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 tespec
the achievement of Target 2.

CKAA &adGdzRe F2dzyR GKFG GKSNB IINB adAatft YIlye
ecosystems. However, the Urban Waste Water Treatment Directive, Nitrates

Directive and more recently the WFD provide strong legal frameworks to achieve
ecosystemrestorafy YR YIAYy(GSyllyOS 2F 9dz2NRLISQa g1
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 requements 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 gotatiss 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 2atedl costs over and
above those entailed in complying with the WFD and older Directives.

Air pollution is a threat to natural and sematural ecosystems, as a result of
acidification (from deposition cdulphur 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 aad 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 withonadditional 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 targdt,seems highly unlikely thaturrent
legislation would lead to the EU achieving the 15% target with respect {ooaie
eutrophication.To address thisTarget 2 requirements need to be considered within
the analysis supporting theurrent review of air pollution policy being undekin by
the Commission, and future air policy targets aligned accordingly.

It should also be notethat restoration of eutrophed and acidified ecosystems is not
simply achieved by reducing pollutant loads. Although continuing damage is
stopped, past damages 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 -@eation measures. Therefore this study
attempted to provide a detailed estimate of the potential additional annual costs in
2020° 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, deviepments 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 pressures that are sufficient to enable passive
restoration through natural processes.

® This is done to facilitate comparison of maintenance, restoration arcteation costs, by dividing
total cumulative restoration and rereation 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:

1 Estimation of the area of eadtosystem type in the EU (largely drawing
on CORINE Land Cover data).

1 The identification okey pressuregie the most important pressures that
need to be addressed in order to maintain and restore the ecosystem)
affecting each ecosystem type and tlpercentage of the ecosystem
significantly impacted.

1 Estimation of overall levels of ecosystem degradation, with respect to:
0 2010 baseline levels (or as close to 2010 as data allow); and
0 expected levels in 2020, taking into account existing policies and
expected measures as well as anticipated changes in drivers of land
use change (ithe reference scenarip

71 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.

1 Calculation of total ecosystem maintenance and restoration costs,
according to two methods, using:

o overall rates of degradtion and the costs of addressing pressures
through ecosystenspecific combined measures(ie packages of
measures) that aim to maintain and restore the ecosystem; and

o specific estimates of the extent of eackey pressureon the
ecosystem and the costs specifickey measureso 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 levelgjettver 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 estimatesdanespecific 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 ssue that has a major influence on the results of this study is the interpretation

2T (KSlegiaetd @€W2N) SO2aeaidSvya OGKFG LINAYFNAE @
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 Habitalsrective 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 thisaspect. 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 kesegsures (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 gaestrather than to fully
restore them to original sermmatural 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 shob&lmeasured, that is to say

its baseline The Target does not refer to any baseline date oraftidate against
which degradation should be measured. This might imply that all former areas of
natural and semnatural ecosystems that have been converted 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 Targefie?sréo
ecosystems that have been destroyed since 2000, as well as ecosystems that were
O2yaARSNBR (2 06S RSANIFRSR AYy Hnamn | OO02NRA
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 agnvironment payments). Nor was it able to
estimate the osts 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), speciespecific 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). Hewer, 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 aisnaséd 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 2ragddition

to those associated with expected measures up to 20@0the reference scenario).
Cost estimates are the expenditure required in 2020, which comprise the costs of
annual maintenance measures and the eofé costs of restoration and rereation
divided evenly over the 2010 to 2020 period. Costs are based ocutiient 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 (veispect
to overall degradation levels and degradation resulting from specific key pressures).

The annual additional cost ofiaintainingthe ecological condition of all ecosystems

is estimated to be betweer ¢ My | YR ™ Jheaasts of nfiritalnidg/ea

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 lghest maintenance costs are for arable and forest ecosystems, requiring

I LILWNRPEAYI GStf@& ennn (2 ppc YAffAZY YR € mMdc
costs of maintenance measures also varies considerably, principally in relation to the

area of eactMember State and the proportion of ecosystems within each that have

costly maintenance requirements.

In the calculation of restoration costs (including thecreation of ecosystems areas
lost since 2000) it is necessary to allow for the fact that the fé&ftoration 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 cos
implications of disaggregating the overall target this study estimated the total
restoration and recreation costs for the EU as a whole and for each Member State
according to five scenarios, as described below.

Scenario Awas the defaultscenario with15% restoration and rereation 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 annuedstoration cogs for 2020 range fronre T @1 ¢ § 2
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 degoadand the
relatively high cost of restoration measures for theRecreation costs under this
scenario would range from c ¢ (1 2 ™ Wille majakit 6f the ofsts 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 nereation
targets for arable, permanent crops or improved grasslands (as these artificial
ecosystems do not merit rereation), 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 rereated with reasonable costs).

Scenario Battempts to reduce the cost of achieving Target 2 by focusing restoration

measures on ecosystems that have thevdst unit cost for restoratior{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 toe p iYeAf £ A2y (2 andwedTp OAf f
creation costs falingte pn (2 yH YAffA2y®d® Ly GKAa &A0Syl
area, the greatest proportion of the costs would be related to thecmreation of
sclerophyllous vegetation.
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Scenario Gims to m&imize 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 hdaand and tundra, mires, dunes and beaches and
saltmarsh, and little restoration of arable, permanent crops and improved grassland.
Under this scenario the total cost oéstoration would range frome p ®mc 0 A f
7.87 billion,whilstre-creationcosts would range fromre cn 12 Mmp YAf f A

AZ2Y
2y
Scenario Daims 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 wéh ecosystems restored, though

with a focus ondrests, and to a lesser exteseminatural grasslands, heathland and

tundra, and mires. The costs ofstoration under this scenario would range from

epdy T O0Aff A2withréGeatipriepst ragingtfronk Z2yp 2 MHd YATL £ A

Scenario E&ttempts 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 adsesSednario 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
sclerophylous vegetation, which only have a 10% target. The costesibration
under this scenario would range fromc ®H 1 0 A f £ A 2with dldistributbept 6 A £ f A
amongst ecosystem types that is very similar to that under ScenarfRebreation
costsand their distribution underScenario Eare also similar to Scenario D, ranging
fromecc (2 MHH YAffAZ2Y

When interpreting these results it should be borne in mind that there are limitations
that need to be taken into account.irBtly, the minimum and maximuntost
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 higly 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
overdl 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 highef 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 &grienvironment
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 a&hieve 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 thidie maintenance cost estimates
have to assume that the allocation of fundsinsaccordance with the theoretical
need. For example payments to avert agricultural abandonment match the annual
rate of abandonment. However, in reality, more witenging payments covering
areas at possible risk will need to be made to achieve the ypoligective. 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 estimagéssume 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 comsapliance 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 thenlitations of the study, it is obvious that although
many existing measures and funding instruments are contributing to the
maintenance, restoration and rereation of ecosystems in the EU, a substantial
increase in funding will be required to achieve Earg 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 thathie costs of achieving Target 2 could be
reduced by adopting new and more ambitious EU level regulations, for example
expanding the range of mandatory cressmpliance standards. Member States
might also be able to reduce costs further by establishing edguis 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 deble 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
ResourceEfficiency 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 m 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 difficulto 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 studjatimg 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.

Thepotential options for financing the achievement of Target 2

This study provides an overall review pbtential financing instruments for the
achievement of Target 2, and focuses further on the potential for using private
financing instruments. This revedlsat 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 ofvééopment and testing, but more
fundamentally theWlLJdzo f AO 3I22RAQ OKIFI NI OGSNRAGAO 27
public but nonrexclusive benefit) means that it is not possible for an investor to reap
their full return on investment. Therefore, there asclear 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 ntamportant at an Etkcale is by far the
/1t O0gAUK &adzZaSadiazya OGKFG emnn oAffEA2Y YI
over the 20142020 programming perio§l although there arealso significant and
increasing opportunities to support ecosystem rastiion 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 tlevelopment, 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 restaratactions.

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
achieement of Target 2. In fact the 201@forms include changes to rural
development objecties that may provide increasempportunitiesto contribute to
ecosystem restoration prioritiedHowever, a more certain detrimental impact of the
NEF2N¥X¥a |yR NBOSyld | anBaSFhangial Framewoik (MFF)9 | Q&
isthe agreed cut to the CAP budget, which will result in a greater reduction in Pillar 2
funds. This will haveignificantimplications 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 Pill2rto Pillar 1 fundingPillar 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 tmethat 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 possiblel @msure 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
financng 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, andbio-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 happenirand have potential to have
large-scale influences. PE&dlabelling 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 restorah 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 leveragerivate 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, expandig 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 investmé 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, includmgatens 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 maintenaaiog
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 mg 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 respet the CAP has a key role to play, especially through the
adequate funding of agenvironment 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 makenajor 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 whole. Whilst current data are insufficient to
guantify exact cosbenefit 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 econicrgains.
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1 INTRODUCTION

1.1 Background

Ly al NOK HamnX (GKS 9dzNRBLISEFY [ 2dzy OAf | R2LJIG €
and ecosystem service loss by 2020, to restore ecosystems in so far as is feasible, and to
step up the EU contribution to averting glob@lA 2 RA GSNEAGE f233aQd ¢K
recognises the importance of ecosystem services provided by biodiversity in addition to

the need to protect biodiversity for its intrinsic valuA. longer term vision was also

I R2LIGSRY W. & H 5 pdiie ecdsystem SetviRes @ Broliigets aturkl

capital ¢ 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 chges caused by the loss of biodiversity are avoi@ed.help

achieve the 2020 target, the Council called on the Commission to develop, in
cooperation with Member States, an EU p@&t10 Biodiversity Strategy, including sub

targets and feasible and coesffective 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

/ .5Q4 wmMniK YSSiAYy e Rafiesi{h€l®in NagogaFis OByeOD10R T
which adopted a new global Strategic Plan for biodiversity. This includes a vision that by
Hnpn WOA2ZRAQGSNRAGE Aa OIftdzSRI 02yaSNBSR:
ecosystem services, sustaining a healpftgnet and delivering benefits essential for all
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strategic goals to be achieved by 20ZDonsequently, the new EU 2020 Biodiversity
Strategy (European Commission, 201 1a)lopted on 3 May 2011 and endorsed by the
Environment Council on 21 June 2011 has a dual purpose: to support the EU and global
2020biodiversity targets.

To achieve its overall 2020 target the EU Biodiversity Strategy includes six interrelated
adzo il NBSGia 060aSS . 2E momM0od ¢KS F20dza 2F (K
ecosystems and their services are maintained and enédnoy establishing green
infrastructure YR NBaG2NAy3I 4 fSHad wmp:x 2F RSINI
supported by three key actions, which aim to improve knowledge of ecosystems and

their status, develop a green infrastructure for the EU and emswoo-net-loss of
biodiversity Box 1.2.
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been enhanced, through conservationdarestoration, including restoration of at least

* Hereafter referred to as thelEBiodiversity Strategy

® Green infrastructure is defined by the Europe@ommission in its 2013 Green Infrastructure
Strategy(COM(2013) 249 findl da strategically planned network of natural and semaitural areas

with other environmental features degied 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, Gl is present in rutaband
settingsb €
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15% of degraded ecosystems, thereby contributing to climate change mitigation and
FRFLIGFGAZ2Y YR G2 O2Yol dAy3a RSASNIATFTAOIGA
SyadzNAy3a WwWSO2 aeé ai alyavicds,Knclidind $e@id@srétafed 6 wate® y 0 A
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 r
legislation and achieve a significant and measurable improvement in their status so that, by
compared to current assessments: (i) 100% more habitat assessnagnts50% more specig
assessments under the Habitats Directive show an improved conservation status; and (ii) 509
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 establishin
infrastructure and restoring at least 15% of degraded ecosystems.

Target 3

A) Agriculture: By 2020, maximise areas under agriculture across grasslands, anablanth
permanent crops that are covered by biodiversigfated measures under the CAP so as to ensure
conservation of biodiversity and to bring about a measurable improvement in the conservation

of species and habitats that depend on or areeaféd by agriculture and in the provision

ecosystem services as compared to the EU2010 Baseline, thus contributing to enhance sus
management.

B) Forests: By 2020, Forest Management Plans or equivalent instruments, in line with Sust
Faest Management (SFM)21, are in place for all forests that are publicly owned and for

holdings above a certain size (to be defined by the Member States or regions and communic
their Rural Development Programmes) that receive funding undeEthdrural Development Policy
as to bring about a measurable improvement in the conservation status of species and habita
depend on or are affected by forestry and in the provision of related ecosystem services as cofr
to the EU 2010 Baseline.

Target 4 Fisheries: Achieve Maximum Sustainable Yield (MSY) by 2015. Achieve a population
size distribution indicative of a healthy stock, through fisheries management with no signi
adverse impacts on other stocks, species and ecosystemssupport of achieving Goo
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, g
species are controlled or eradicated, and pathways are managed to prevent the introductio
establishment of nevinvasive alien species

Target 6:By 2020, he 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, withthe assistance of the Commission, will map and assess the stal
ecosystems and their services in their national territory by 2014, assess the economic value
services, and promote the integration of these values into accounting and reportingnsysit 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 st
framework to set priorities for ecosysterastoration at subnational, national and EU level.
6b) The Commission will develop a Green Infrastructure Strategy by 2012 to promote the depld
of green infrastructure in the EU in urban and rural areas, including through incentives to encd
up-front investments in green infrastructure projects and the maintenance of ecosystem service
example through better targeted use of EU funding streams and Public Private Partnerships.

Action 7: Ensure no net loss of biodiversity and ecosystem s&vi
7a) In collaboration with the Member States, the Commission will develop a methodolog
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 prapgpdly 2015 an initiative t
ensure there is no net loss of ecosystems and their servagth(ough compensation or offsettin
schemes).

7

¢FNBSG w 2F (GKS 9! Qa . A2RAQSNRAGE {GN)XGS3R
all ecosystems and theservices, and the whole environment and not just protected

areas. It therefore extends the actions ésaged to maintain and restore Favourable
Conservation tus of threatened species and habitats of Community intérest

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
AYFNI a0NHzO(GdzNBE Sy KIFyOSYSyiazx g At £ &2 0
connectivity and coherenc&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 oaglwith Target 2.

w»

There are also interactions between the various actions that support Target 2, and
these and the links to other targets are summarisedatlel-1 below.

® Formally these are species and habitats listed in Annexes | and Il and/or IV or V of the Habitats
Directive. For the purposes of this study we also include species listed in Annex | of the Birds Directive.
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Tablel-1 Biodiversity Strategy to 202Q Linkages within Target and with other targets

| Knowledge-base

Action 5

'
'
'
'
'
'
'
'
'
'
'
'
'

Economic value assessment and integration into accounting and reporting systems (by 2020)

I
|
|
'
Mapping & assessment of ecosystems and services (by 2014) 1
I
I
|
|
|
|

I Baseline -
- E |
| A P2 ]
! |
P '
] v Poli 5 I

| , Policy tools !
' 1 [ ]

1 . '
| : ' !
' : ~ Action 6a Action 7a i |
| : Restoration prioritisation framework Biodiversity proofing methodology ' .
' : (by 2014) (by 2014) ; |

| i |
I ) 1
: | : |
| - . ]
] I | T < | ) |
| '
[ | - e | I |
| | Policy Initiatives Maintenance of : 1
1 ! ecosystem services I |

' 1
l-_-_-:_-____ Action 6b Action 7b - — — o —

Green Infrastructure Strategy No Net Loss initiative 1

(by 2012)

\ (by 2015)

Strategic approach
to compensation

Target 1 [ ~-----------mm oo AR T T T T T T T T
Nature
legislation

Target 5
Invasive
alien species

Target 2
By 2020, ecosystems and their services are maintained and enhanced by establishing
green instrastructure and restoring at least 15% of degraded ecosystems

Target 4
Target 3 A Sustainable

Other EU legislation,
WFD, MSFD ...
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Target 2 is also ambitious because it goes beyond the maintenance of ecosystems, many of
which are under orgoing significant pressures, to the restoration of at least 15% of
degraded ecosystems. Accar/ 3 2 GKS 9dzZNRPLISIY [/ 2YYAAaA2Yy Q3
Assessmen{European Commission, 201]1H)abitat restorationA aActigely 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 strugumatural complement of species, and

natural functions to ensure the continued provision of services in the longptérm ! f (i K 2 dz3 K
the interpretation of this definition is complex it is clear the desire is not merely to restore

'y SO02aeaisSyY Qaecolpdical prackdSeS. AnStéiad, khg” aim is full restoration of
structure, species community and ecological processes and functions. However, as
discussed further in sectioB.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, althoughhgeraf 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. Resiton measures will therefore need to be
spatially planned and implemented strategically to ensure their efficiency and coherence. A
recent study for DG Environmefilazza et al, 2012evealed 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 instents, which may require further
LR2fAGAOLIE SyNREYSYyd Fa LINI 2F GKS 9! Qa FyiG?
6b inBox 1.2.

The ambition of Target 2 in terms tife extent of restoration is also highly dependent on

the proportion of ecogstems that are considered to be degraded. Althoughdiscussed in

section 3.2.3 there is much uncertainty over the definition of degradation and actual
RSANI RIFIGA2y fS@Sftas GKSNBS Aa auNRy3a SOARSYyOS
recent Biodiversity Baselin@ssessment(2010a; EEA, 201Qbjynd other sources, of
widespread detrimental impactsf human activitie®on ecosystems in the EU. Consequently,

GKS 9! . A2RAGSNBAGE (|, nay ecdSydtemsand théirSsérvicaskhavd  a Ly
been degraded, largely as a result of land fragmentation. Nearly 30% of the EU territory is
Y2RSNI GSfe (2 OSNER KAIKEe& FNFrIYSYGdSReéd ¢KS
clearly be substantial.

ltisd a2 AYLRNIFyd G2 y24S (GKS [/ 2YYAaaArzyaQ
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 levetleée¢o comply

with CBD obligations. Indeed, the Impact Assessment indicates that a higher figure (for
SEIFYLX S om:0 YI& 68 NBIJdANBR (2 | OKAS@OS (KS
target and 2050 vision, especially bearing in mind the level ofystes 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 pta&trior 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 wellabker funding, in particular the Common Agricultural Policy
(CAP) (especially agmvironment 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 growgrecognition of the potential for private investment, such as through
payments for ecosystem services (PES schemes) and habitat banking (in support of Action
7Db) to restore degraded ecosystems.

Perhaps most importantly, there is eviden@&ronson et al, 2010; Bull& et al, 2011; de
Groot, 2008; Nellemann and Corcoran, 2010; Russi et al, 206&8)the costs of many
restoration actions will be more than compensated for by their benefits, such as stimulating
green growth and territorial cohesion, facilitating ecosystbased climate change
mitigation and adaptation and the enhanoent of other ecosystem services. Green
infrastructure measures may also result in esavings compared to more conventional
engineered measures (eg coastal habitat restoration compared to hard sea defences). But as
discussed in sectior8.4.3 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 conclule G K & GKSNB Aa GOdz2NNByidte yzi
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. Threfore, the chosen level is initially the minimum compliance with respect to
AYVOSNYFGA2Y I E O2YYAUYSy(Gaoné

By collating data and assessing the additional costs of achieving Target 2 (ie beyond the
costs of existing and anticipated measures that will cioie 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 livingrganisms from all sources including terrestrial (above
below ground), marine and other aquatic ecosystems and the ecological complexes of which th
part. This concept covers the diversity of genes, species and ecosystems. Based on CBD

Connectvity: the extent to which ecosystems and natural areas are linked together in fragmg
landscapes.

Ecosystem A dynamic complex of plant, animal and miorganism communities and their ndiving
environment interacting as a functional unit. In tisisidy we use the term to refer to the broad divisio
used to calculate Target 2 costs (cf habitats below).

Ecosystem servicesThe direct and indirect contributions of ecosystems to human wellbeing. The)
be categorised in four main types: prawising serviceseg food, water, fuel); regulating servicesq
flood and disease control); supporting/habitat serviceg futrient cycling); and cultural servicesg(
recreation).

Habitat: In this study we primarily use this term to refer to habitat types listed in Annex | of the Hal
Directive (which are also known as biotopes).

Fragmentation the division of an ecosystem or habitat into distinct parts. Fragmentation can resuoit
infrastructure development, such as roads and railways, or natural occurrences like forest fires.

Green infrastructure According to a recent study for the Commiss{dfaumann et al, 201%) & D
infrastructure is the network of natural and semétural areas, features and green spaces in rural
urban, terrestrial, freshwater, coastal and marine areas, which togethbaece ecosystem health an
resilience, contribute to biodiversity conservation and benefit human populations through
maintenance and enhancement of ecosystem services. Green infrastructure can be streng
through strateg|c and cordinated initiaives that focus on mamtalnmg, restorlng, improving a
O2yySOiGAYy3a SEAAGAYT FINBIFA yR FSIFiGdNBa a4 68

Pressures Habitat loss, overexploitation of natural resources, the introduction and spread of inv|
speciespollution 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
disturbed.

Recreation: restoration where the ecosystem has been destrojrethe restoration site

Restoration the process of assisting the recovery of an ecosystem that hasdegaded, damaged, o
destroyed(SERI, 2004)see further discussion in secti@?2.2
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12 ¢KS aidzReQa 2062S00GA0Sa

The overall objective of this study, as stated in the project specification is

Gl ao02LAy3 addzRe 2y (KS FAYFIYyOAy3a ySSRa
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 ateast 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 privat sources could complement financing

FNRY GKS YIFAY 9! AYyaGNHzyYSyidaoé
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Task 1: Compilation of existing information

The study will compile existing information, from E&vironment 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 tdill 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 graefrastructure.
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 Baseliather
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 Wéifidl 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, includieg alia
9 achieving at least 15% of restoration for each main type of ecosystem as described in
the EU2010 Biodiversity Baseline;
1 achieving at least 15% of restoration at the level of each EU Member State, or
9 achieving at least 15% at EU level overall, with some flexibility on the contribution
from each Member State (or through a '‘burden sharing' scheoredn 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 ecosyste services and codienefit 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 Tass 22 basis for estimations of the
potential costs of implementation of Target 2 tife 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 poritisation framework.

The approach will enable the scaling up of projeated restoration costs and allow
general sensitivity analysis to be carried out on how the assumptions made to scale up the
costs affect the estimates, and the possible impgiaas of shifting the focus of restoration

to ecosystem services.

The task will also explore the extent to which the elements of costs and benefitsrdtno
loss policies or projects reviewed under Task 1 could be extrapolated to produce- broad
brush estmates of implementing nmet-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 contributidhat 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 examplepra€tical implementation at
national or subnational 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 infrastructur@gmts. 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 fustttéon 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 patagrap
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) chaptenefly revews the methods and
results of previous studies that have attempted to calculate the cests benefitsof
ecosystem maintenance and restoration in relation to various environmental objectives,
such as the management of Natura 2000 sites, and restoraifowater and soil related
ecosystem services. These estimates are later referred to in cha@tevhich compares the
results of this study with previous estimates.
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Chapter3 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 revew of the costs of ecosystem maintenance and restoration carried out under Task
1.2 is documented in chapters6! The most important costs in terms of the additional costs
of achieving Target 2 are likely to be those associated with practical ecosgsesific
maintenance and restoration measures, and therefore these have been examined in detail
in this study (see chaptés below). However, to put these into contewtith respect tothe
specified supporting actions for Target 2, chaptdirstly 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 ensuringned loss of biodiversity (Action

7). To avoid double counting of some costs this analysis does not deal withcalacti
measures that directly result in the maintenance or restoration of habitats (which are
covered in chaptel6). Instead it focuses on strategic research, potieyelopment and
planning activities etc that will support practical habitat measures.

Some ofthe measures required to maintain and restore habitats are generic \sde
pressures (such as nitrogen deposition) that are best dealt iwthtackling theirsource,
although in some cases-habitat mitigation measures may also be taken (eg increased
grazing of grasslands that are suffering from nutrient enrichmélii@se generic pressuse

and corresponding measures are dealt with in chaf@ebefore 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 publisthéterature.

Chapter6 provides a detailed assessment of the potential costs of maintaining and restoring
each main type of ecosystem recognised in this stuidgherefore 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 restagach ecosystem.Baseline
degradation levels and pressures areaqtified 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 colle@d by Member States on habitats of Community interest in
accordance with Article 17 of the Habitats Directive.

Chapter7 addresses Task 3 and provides an estintehe 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) aneestigated 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 maxingis mix of nature conservaticandecosystem service benefits.
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Chapters 8 and 9 address Task 4. Firstly, chapter 8 provides an overall reyieterdfal
financing instruments for ecosystem maintenance and restoration, and the implementation
of greeninfrastructure 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 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 thfe 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 imovative private financing instruments.
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2 PREVIOUS STUDIESTBIE COSTS AND BEN&RDF MAINTAINING BNRESTORING
ECOSYSTEMS

2.1 Overview and cost types

A number of studies have been carried out on the costs of achieving a variety of
environmental objectivesn 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 managment, including the management of agricultural land as well as
forested areas. These range from fairly detailed estimates in relation to specific objectives
and areas, sch as the costs for achieving Favourable ConservatatasSon 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.isSose
costs have been estimated for the £, 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 focggin 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-eagiromrment
payments. This approach was for example taken in a recent study for DG environment of
opportunity costgKaphengst et al, 2010&s outlined irError! 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 Hzeen 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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Table2-1 A cost typology for biodiversity action

Source: Kaphengst al (2010)

Cost Types of Costs Examples
category
Financial Costs of resources expended: Labour and materials for fences around
. . nature reserv
Costs Costs of capital, labour, materials, energy alure reserves
Capital costs and recurrent management costy Salaries and equipment of biodiversity
Administrative and transaction costs involving researchers .
: . Materials, labour and equipment for
financial outlay ; .
construction of visitor centres
Costs of developing and administering
species action plans
Costs that reflect opportunity costs: Agrienvironment payments to
. compensate for loss of cereals output fro
Payments to compensate for income foregone ; ) ;
; leaving fallow land for nesting birds
Compensation payments féoregone
development/ exploitation rights Compensation payments to fishermen fo
L .| establishment of marine nature reserve
Land purchase (reflecting income from land in
alternative use) Cost of purchase of farmland to establish
new wetland reserve
Wider Uncompensated opportunity costs: Loss of income from prevented commerc
. . and industrial development
Economic | Lost income from foregone development
Costs Loss of soci@conomic opportunities Foregone opportunities for job creation
- o n hesion
Output restrictions on exploitation of natural and cohesio
resources Loss of output of fisheries, wood, minera
energy etc.

2.2 Costs obiodiversity conservation within the Natura 2000 network

Several studies have sought to estimate the costs associated with the management needs of

GKS blGdz2Ny wHnnn ySGg2N]lZ YIAyfe 2y GKS ol aa
vary considerably inheir estimation methods. A first estimate of thests of managing
Natura 2000 sites across the E2% Member Statesvas produced in 200 based on the
Markland Repor{Markland, 2003 ¢ KA OK S&aGAYF 0SSR GKIF G ecdm 0

This estimate has recently been reviewed and revised within the frama gfoject
undertaken by IEEP, Ecologic and GHK for the European Commission (Getnéib010).

The study assessed data supplied by 25 Member States and produeeided estimate of

5.8 billione/yr based on an extrapolation to ta EU27 of the average cost &3 e/halyr.

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

"COM 2004(431)
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consistent methodology for estimating costs wased. However, it is recognised by IEEP
and others that the revised estimate is likely to be a significant underestimate of the total
costs neededd bring Natura 2000 sites into Favourable Conservattatu$ (which relates

G2 ¢FNBSG ™m0 oeadid figurész0goeated A adn(a éost of arolfd e/ha

and a BirdLife International (2009) report indicated costs associated with management of
the Natura network atl28 e/halyr, based on estimates from six Member States provided
o0& UKS 2 Niatioyahpartnersk 2 y Q a

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 Mat@000 sites in their current
condition and in only a few cases were thegsbd on the costs of achieving Favourable
Conservation tatus of habitats and species of Community interest within them (which is the
aim of the Habitats Directive). Very often isates 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 expenditureathwould be needed ideally if the resources
were available. Only Spain provided two estimates, the cost of managing the network within
SEAAGAY3T NB&2dzNDSE yR Fy2GKSN) SadAYlLGS 27
were available, the latter being0% 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 irhe wider environment

The EU studies and some national studies, such as in Ger{@énlyler 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 costén 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 distributeénd 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 costof 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 the22U

Beaufoy and Marsde(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 ELR7. Rough calculations suggest thatmaintain HNV farming systems in

all Member Statess would require expenditure ofl6 billion €/yr, assuming an avewge
payment for HNV farming o200 € k Kt ava¥ 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 associatethwighspecific

and targeted management needs, for example for certain threatened species or habitats,
funded for example through the agenvironment measure, as well as costs associated with
capital investments, and presumably also Less Favoured Area REyriie=A) type
payments, although this is not made clear.

A study by Kaphengst et #R010) attempted to estimate the total economic costs
associated with maintaining HN¥riming through the agrenvironment 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®RB&shis was
applied to an estimated targedrea of HNV farmland to which agmvironment actions are
anticipated to be applied, again based on relevant targets identified within the RDPs and
scaled up to the EQA7. An average per hectare figure for maintaining HNV grassland under
the agrienvimnment measure (in addition to Pillar 1 direct payments and LFA payments)
was derived ofl69 e/ha and a total cost of maintaining HNV farming practices over 26
million hectares of HNV farmlanah the EU27 was calculated a4.37 billione.

The study by Kaphengst 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 costsasfagement of
forest Natura 2000 sitegGantioler etal, 2010) giving a total figure for managing semi
natural forests in the ELR7 as4.5 bilion /ha (based on an average payment of 87k Kyt K
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
guestionable. Furthermore, the figusenclude 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 sigficant 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
(20102 F GKS O2aita 2F | OKASGOAYy3I WY2NB yI GdzNT f
through the following types of management:

1 Maintenance of semnatural landscapes and extensigessland including:
Grazing with sheep on neglected calcareous grasslands;

o Grazing with suckler cows/young cattle on neglected delicate grasslands;

0 Mowing and hay production;

0 Bringing grassland that is reverting to scrub back into production through

scrubremoval;

Extensification of 10% of the land under intensive grassland management;
Protection of arable flora on low yielding arable land ;

o

= =4 4

grassland along roads, water bodigéedgerows etc.

® The six RDPused 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 perahcost for each type of management was calculated, based on

income foregone and additional costs. These estimates suggasttile management

practices cost652 e€/ha and are needed over 2.3 miliohaé mpsz 2F DSNX¥I yeé Q:
resulting in a otal cost of1.5 billione/yr. In comparison current funding available under

EAFRD formiilar management in Germanyis25 billione/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, uggiofsown
cereals, creation of field margins and use of winter feed crops) and wild flora (by ecological
grassland management, field margin management). Estimates suggésintitare areas
157,000 haof land (8.6% of UAA) would need to benaged at an @erage cost of711

e/ha, coming to a total ofl11 millione/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 hg22.4% of UAA) at aaverage cost of 79&/ha, coming to a

total of 326 millione/yr. To put these figures in context, the current agnvronment
budget for 200713 is20.6 millione (plus the same in national dmancing).

In the UK a study by GHR006)was undertaken of implementing 42 Habitat Action Plans
(HAPs) and Species Action Plans (SAR®laped 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 costsnd opportunity costs where reflected in grant rates and
land purchase costs) of implementing all the HAPs was calculateeyfyihg appropriate

per hamanagement, restoration and fereation 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 20082010, rising to £401 million between 2015 and 2020. The costs were
found to be heavily influenced by the cost of the following five HAPs (ezsting 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 ecxisyn 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 accotsin chapter®.

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

Invasive alien species are raative species whosatroduction and/or spread outside their
natural past or present ranges pose a risk to biodiversityagive alien specidsave been
recognized as the one of the most important threats to biodiversity in Eu(Ba\, 2010¢)
and theycause widespread and costly ecosystem degradaf@osts in lost output due to
invasive alienshealth impacts ofnvasive aliensand expenditure to repainvasive alien
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speciesdamage is estimated thave already cost EU stakeholders at least dp O0Af f A 2Y

(according to documented costs) and probably owerH n 0 (bdsédA @éysome
extrapolation of costs) per year, over the past 20 yd&esttunen et al, 2009) Most of this
total, ie over 9.6 billiore w,&esults from damage caused bywasive alien specids key
economic sectors such as forestry, agrietdt fisheries and infrastructur@Kettunen et al,
2009) Costs caused bgvasive alien specieme expected to increase, as current measures
are failing to control or eradicate species, and new potentighsive alien speciesge being
introduced at an acelerating rate.

¢KS 9! L A2RAGSNEAGE { (i By DDIAdvasivensliem Speaied (IABR S &
and their pathways are identified and prioritised, priority species are controlled or
eradicated, and pathways are managed to prevent the intrtidacand establishment of

new IA® €To achieve this targetere is a need for new policy measures and cmsting

tools at the EU level to support coordinated action to prevent the establishment of new
invasive alien speciesand to control existingnvasive alien speciedecause EUand

Member State legal frameworks still do not adequately addresssive alien species
threats (Shine et al, 2009 Conquently, theCommissiorhas announced that aroposal

for a legislative instrument oimvasive alien speciegill be produced in 2013

A comprehensive dedicated EU legal frameworkrsasive alien speciasould involve the
setting up of independent praxiures for assessment and intervention taking into account
existing national and EU legislation. EU Member States would be obliged to carry out
controls at borders fomvasive alien specieand to exchange information omvasive alien
species It could dso 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 specigadicates that the implementation of a comghensive dedicated EU
legal framework orinvasive alien speciagould cost up to 10 billioe k g&hine et al, 2010)

This includes the costs of EU wideasive alien specigmlicy development, administration

and coordination, risk assessments, research, stakeholder consultation and engagement,
early warning system, management of key pathwa¥sntroduction, monitoring etc. This
would form the obligatory baseline for Member States actionirorasive alien speciasmce

the expected EU legislation amvasive alien specigs 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 thetisbgeof

the proposed Soil Thematic Strate@yEC, 2006 he impact assessment estimated that the

costs to society of soil degradation resulting from erosion, loss of organic matter,
aFtAYATIGA2Y YR O2y 0l YAYLFLGAR2Y 62dzZ R 0S5 dzLJ
taken. In comparison, the annual ¢eof addressing soil organic matter decline for Europe
KIS 06SSy SadAYl G¢SR billiod (CEG 2006h). Howeved these costs mid

not include costs to address the ongoing degradation of soil functions and therefore the real
costs are likly to exceed these values.
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Building on the costs presented in the impact assessment, Kuhéhah) (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 artketapplication 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, ¢bsts for implementing soil
organic management praates in areas of v soil erosion risk range from 44 t884
e/halyr, with an overall cost of 116¢/ha/yr for a measure integrating all practicesThe

study estimated the potential area over which each of the measures are needed and used
this as a basis for scalhugp the overall cost estimates. The total cost of addressing the loss
of soil organic matter is estimated at 3.5 billienper year basé 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, unélrlfy 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 Direx (WFD). However, Member
States have increasingly turned to the use of -@gwironment schemes to work alongside
regulation to encourage land management practices that can address issues of diffuse
pollution from agriculture in particular. In some Mésr 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 attemptestitoate
the costs associated with the implementation of tiéFDis provided in sectiob.l1

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 obligatébns
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
achieving an ecosysteapproach to management. Although they have the potential to play

a key role ininter aliafisheries management and conservation, their poor implementation
record is particularly striking when the EU is faltering in meeting tsdbr targets in two

key areas dg 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 conclusians extent of area designation
becomes impossibfe

 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 coweragy therefore not necessarily add up.
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 withstablishing and maintaining these sites for habitat restoration
and conservation of marine ecosystems. Clizuki and Paull2010)using various models
estimate that it would cost 287 billion US $ annually to protect -30% of the global
oceans. This value is higher than the estimate of cost by Balmford22G4)of 5-19 billion

US$. Athe 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 thereaftezilen, 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 dtrialre
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 issuefCao et al, 2009) This studyrovides 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, wateuality, 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 sgdjion

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 delivey the management praices identified were
estimatedbased on current agenvironment 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 ofn@ironmental 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 nra 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).

¢tKS SAaGAYFGSR G20l ¢ O02adG 2F YSSGAy3a GKS
agricultural and forestry land managementver 16.2 million hawas £1.986 billion per
year, averaging out atl22 £/ha. This compares with current planned expenditure under
agri-environment schemes in the UK @82 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 significashtrestimate of the
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Management’ f S R(Hait étd2R2®11jor 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 2@2Error! Reference source not found.The study followed a similar
ethodology to that used in the UK study by Cao et2@i09)and the soil restoration costs
study outline abovéKuhlman et al, 201@) see Box 2. for details.

Table2-2 EU Environmental Targets used within the Rural Land Management Costs Study

Source: Hart et al, 2011

Environmental Issue Target

To halt the loss of biodiversity ... in the EU by 2020 (Decision

Biodiversity the European Council, 15 March 2010).

To enhance the status and prevent further deterioration of
aquatic ecosystems and associated wetlands ... resater

pollution andto achieve ®od Ecological tatus of all water bodieg
by 2015 (Water Framework Directive 2000/60/EC).

Water Quality

To promote the sustainable use of water and to mitigate the

Water Quantity effect of droughts (Water Framework Directive 2000/60/EC).

No formal EUarget. Derived target: @ protect and ensure the
sustainable use of soil by preventing further soil degradation,
Soils including erosion, deterioration, contamination and

desertification (from Thematic Strategy for Soil Protection CON
(2006) 231 Final and 6BPA600/2002/EC).

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

No formal EU targets. Derived target:iorease the resilience o
agricultural and forest habitats to adapt to climate chamga
practice this is likely to require management also identified ung
the biodiversity objective

Climate Change adaptation

No formal EU targets. Derived target: to protect and erdethe
9! Qa GNIYRAGAZ2YLEFT | INROdz ( dzNF
features and to conserve and appropriately restore areas of
significant landscape value (from 6EAP 1600/2002/EC) .

Landscape

% Hereafter referred to as the Rural Land Management Costs Study
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Thecosts of undertaking environmentally beneficial landanagement on agricultural and
forested land in 2020were estimaed to be in the region of34 billion e/yr. Payments
would rise towards this level over the period 202@20. To this figure were added the costs

of three other elements considered necessaopr the delivery of good environmental
management. These are th@ovision of a basic per hgayment over 60% of the LFA, to
contribute to the economic survival of environmentally sensitive farms, as well as an
estimate for investments needed in physicalrastructure and advice and training. These
added an addibnal 9 billione/yr to provide anoverall estimate of43 billione/yr (+/-e y ®p
billion) as the approximate level of financial resources needed (from EU and
national/regional sources) to deliver$h 9! Q4 SY@ANRYYSyidlf 262S0
based measures. It is important to note that LFA and other existing f@#fhg is not
included in the cost estimates in this current study, as it is focusing on the estimation of
additional costs required tmeet Target 2.

A breakdown of the costs across land use types is providédhie2-3.

This shows that a large proportion of the costs associated antiironmentally beneficial
management on farmland and woodland were found ® &ssociated with arable land§
billion e/yr). These costs relate to approximately-80% of arable land which would be
under one or more relevant farm management practicéfurther 30% of the costs1Q
billion e/yr) were associated with grassland management, covering approximated@%0of
grassland in the ER7. Of these figures, organic management (on arable and grassland) and
in-field options on arable land, such as maiming stubble over the winter, account for a
large proportion of the overall costs (22% each).

Ony 10% of the estimated cost8.4 billione/yr) related to the creation or management of

woods and forests, but meeting this need would require a significarease in the current
levels of spending on forests.
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Table 2-3 Costestimates for different land uses by type of management from the Rural
Land Management Costs Study

Source: Hart et al, 2011

Arable 17.6 51.5

Organic Management 3.5 10.2 20.1
Integrated Farm Management 1.9 5.6 10.7
In fieldmanagement options 7.5 22.0 42.9
Non-productiveoptions” 2.3 6.7 12.8
Conversion to grassland 1.7 5.0 9.8
Management of structural featurés 0.7 2.0 3.8
Grassland 10.1 29.5

Organic Management 3.9 114 38.1
Extensive management 5.3 155 52.0
Buffer strips/Grass Margins 0.2 0.6 3.0
Management of structural featurés 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/Grastargins 0.1 0.3 3.9
Management of structural featurés 0.1 0.3 9.0
Rice 0.1 0.3

Extensive Management 0.1 0.3 100
Wetland Habitats (Grazing Marsh, Peatland etc) 15 4.4

Extensive management 1.3 3.8 90.8
Buffer Strips/Grass Margins 0.1 0.3 5.8
Management of structural featurés 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

Yn field options include reduced inputsrop rotations, green cover, overwinter stubbles, spring cropping,
reduced tillage, using rare or threatened crop species, and other soil protection measures.

2 Nonproductive options include fallowing part or whole fields, creating grass margins, beetle banks, buffer
strips etc.

% Structural features includstone walls, ditches, banks, hedges, trees, terraces etc.
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Box 21. Rural land use costs methodology
The methodologyentred around three key steps as follows:

Step 1 lIdentification of the environmental pressures in rural areas, the form of land use on whic
pressure is experienced and the area of the particular type of land use that is subject to the pr@$su
main environmental pressures faced by rural land are well documented and were taken from an ext
literature review process. What was less cleat, however, was the area of different types of land that ¢
subject to the different pressures. Tderive these figures a review of the available literature v
supplemented with expert judgment where data were lacking. Land use data were taken from the C
Land Use survey, Eurostat, and a report on the state of European forests for the MiniStanfatence on
the Protection of Forests in Eurog®ICPFE et al, 200%) provide an accurate composite land use data
allowing theidentification 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

pressures identified under Step 1 and an assessment of the area oflandalinder pressure on which th
management option is neededThere is a considerable body of evidence that provides information on
different types of land management activities (in agriculture and forestry) that are most appropria
address eaclof the identified pressures. These were compiled based on two sources: a review

relevant literature; and a review of a mixture of land management and investment measures adopte
range of different Member States and included within their Rlravelopment Programmes (RDPSs). A sl
list of the most significant management options for the provision of environmental benefits was
compiled, determined by taking those options that were able to deliver multiple benefits, those that
most freglently used by Member States in RDPs or those that were essential for the delivery of a ¢
environmental objective. These included only area based payments (excluding capital costs, adyv
training) due to data accuracy and availability.

Asgssing the area over which the desired form of management was needed proved much more prob
especially in a consistent manner across the2ZUIn particular it was recognized that environmen
targets were often a reflection of what is possiblengsexisting funding resources rather than an indicat
of the full extent of management required to meet the environmental priorities that formed the basis
study. As a result the estimates of the area requiring management were derived using jexigenent.

In order to make the task manageable, a number of significant simplifying assumptions were ma
example the costs were estimated using an average cost @&rhindividual management options, with th
Oz2aitia olFlaSR 2y WAyO2YS F2NB3I2yS L) dzda |+ RRAGA
Regulation. In reality, however, payments based strictly on this formula may not always be suffic
stimulate sufficient adoption by farmers / land managers.

Step 3 Calculation of the costs of delivering specific voluntary management options over the esti
land areas in order to meet the suite of environmental priorities. Using the readily availabiesbficExcel
a simple database was created in which the outputs of steps 1 and 2 were inputted. These includ
total area of each land use within the 2@ (ha); the proportion of that land use under pressure (%);
proportion of the land under presure requiring management (%); and the cost of the management ac
dzaSR G2 YSSi (K2a$S LINBaadNBa 6e0vd ¢KAa 2340l
in the calculation with the opportunity to remove duplications where they oced, for example wherg
management options were identified as addressing multiple pressures, or where management ¢
overlapped (ie situations where multiple management options could deliver the same outcome on the
area of land). The resulting calation provided both the total area of land (also by type) that requi
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 approximaIypillion €/yr

would be needed to halt soil organic matter decline in the EU2fat 16-23 billion e/yr

would be needed to maintain HNV farmlanddepending on the proportion of such
farmland requiring support) and that approximately billion €/yr is needed to halt
biodiversity declines on arable lan(bf which854 millione/yr is estimated to b needed to

halt declines of arable bird populations).

The estimates provided were comparable with the predicted current expenditure under
agrirenvironment and other relevant measures operated through rural development policy.

The study highlights, howey, 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 thedesired results. In many cases achieving changes in management practices
fa2 NBldZANBa | OKIFy3aS Ay FGGAGAZRS | yR I LILINE

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, targetingngplémentation

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 explorationthef 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 utilisesbdigty (Millennium
Ecosystem Assessment, 2005; TEEB, 20&8B,7210a; TEEB, 2010b; TEEB, 20te 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 disastducgon 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 speciesiynd in their provision of e@ystem 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 cldg 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 objedivéocussing 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 gmend to protect soils and water
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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 lotarea 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 gistale benefits) as a
result of inadeqgate 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 benéo both biodiversity
conservation and the delivery of ecosystem servi@dsEB, 2011)here are, in many cases,
inevitable tradeoffs (Rodriguez et al, 2006)igure 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 protdan). 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 unbaleed 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 productian), 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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Figure2-4 Conceptual framework on restoration and ecosystem benefits
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Source modified from Ben ten Brink (MNP) presentation at the workshop: The Economics of the global Loss of
Biological Diversity,-6 March 2008, Brisgls, 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 readula evidence of the benefits of
maintaining existing ecosystem services, less information is available on the social and
economic benefits othe restorationof ecosystem services. A number of studies have
reviewed data on the costs and benefits of ecosysrestoration more broadlyAronson et

al, 2010; Bullock et al, 2011Yhese haveshown 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 catts, w
costbenefit ratios being in the range of 3 to {Nellemann & Corcoran, 201@®ut it must

be borne in mind that manyf 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 manyneertaintiesof 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; batedcin Montoya et al,
2012) Jiang et a{2011)found the assembly history @ community determines/affects its
susceptibility to invasion by alien speciés.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 funain), 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 sonases, degradatiors so severe that
restoration to the original ecosystem state may not be possible or desirable. Indeed, TEEB
(2011)RAaAGAy3Idza aKSa o0SipeSSy GKNBS aidNI (iS3IASa
capacity to provide services in the futureestoration, 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 ec@sysservices

but not to fully reproduce pralisturbance 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 bthe improvement of (nofprovisioning) 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, sordestoave
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 sing largest store of terrestrial carbo(EASAC, 2009Restoration of
wetlands, which havesuffered particularly dramatic losses in the last century, has been
widely attempted. A metanalysis 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 averagé/@dnd 23% lower, respectively, than in
reference site{Moreno-Mateos et al, 2012)This could be due to either to slow recovery
rates, or a move by postisturbance systems to alternative states differing to reference
conditions. Lager wetlands (greater than 108a) 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 ofhighly degraded peat bog in Ireland (as a consequence of peat extraction)
showed that restoration measures can result in sharp reductions in emissions,adrnCO
previously drained peatlands, and that appropriate management can restore the peatlands
to a cabon accumulation status resulting in a net removal of, @@ the atmosphere
(Wilson et al, 2012)From the point of rewetting, the bog mitigated an estimated 75 tonnes
CQ-eqg/ha, resulting inan estimated value 01,506 ¢€/ha in avoided carbon lossgdus an
estimated an estimated 18 e/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 tonfluence 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 (Bmghler et al, 2011a;
Koehler et al, 2011b)

It is important to note that vulnerable peatlands may become significant sources of GHG as
a consequencef climate change; and therefer the restoration of these ecosystems may
result in a reduction in future emissions if restoration results in greater resilience. A study by
Jones et a(2006)estimated that circa 496 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 miatenance 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 providemndfits for water quality and water
regulation, as peatlands store large quantities of wa{&orster and Schéafer, 2010
However, conditions will have to be monitored closely on a-Bjsite basis to mke sure

that the desired changm services is in fact occurring.

Box 22 Estimates of potential benefits of peatland restoration

The Mecklenburg/orpommern (Germany) peatlands restoration strategy had restored an area of 29,7
by 2008, resulting in avoided emissions of about 300,000 {€&DR/alents every yeafForster & Schéfer
2010) Assuming a marginal cost of damage caused by carbon emissions e€0R2, the value of peatland
NBaG2NI GA2y Ay GKS | NBI | or 28ykdyi(Méiz2a ekalj 3082y Y A € §

Natural England estimates that the restoration of key types of degraded peatlands in England could
emissions reductions of up to 2.4 million tonnes of €@QRivalent each year, with 1.1 million tonnes of tf
reduction delivered by rewetting cultited deep peatland¢Natural England, 2010 omparing the costs ¢
restoration of cultivated or agriculturally improved deep peat with carbon emission benefits, even the |
shadow carbon value gives net economitifits after 40 years of up td9,000£/ha.

A growing body of evidence is similarly developing of the benefits of restoration of
freshwater habitats(Russi et al, 2013Jor instance, wetland restoration was found to be

the most costefficient measure to reduce nitrogen pdiian in the Stockholm archipelagp
providing a 206EKkg nitrogen abatement cost, in contrast to the next cheapest measure of

25 SEKgN (Gren, 1995)The proposed restoration of riparian forest habitats (510 ha) along
GKS aSaidl WwWAGSNI Ay . dzZf 3 NRI gafodztapacityk By QOB | & S
tonnes per year, to at least 1,036 t C per year or 3,797 t CO2 pe(Béar Coastal & Marine

Union, 2010) In both case studies, carbon sequestration is only deefit of habiat
restoration, alongside other ecological and seeamnomic benefits.
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Acufa 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 Afarbe reservoir basin
(N Iberan 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 fes@after 2 years of

monitoring) estimated a 10to 100fold increase in the monetary benefits provided
AGNBlYaz O2yadAaddziAy3a a YdzOK & e€moy

Box2.3 An example of benefits of restored riverine systems

by
LISNJ Y S

TheSigmaplan Il is a long term strategy and list of projects to increase flood protection and promote
restoration of the Scheldt Estuary in Belgium, through restoration of floodplains, estuarine nature are

wetlands, creating over 5,000 ha of extnatural areas. The costs of the project up to 2030 are projecte
0S FLIIINBEAYIGSte eycd YAftA2YyI 27T esteratiGnkKand aifarther

100-200 e/ha/yr for ongoing nature management practices. It is expected toviple® flood protection

0SySTAlGa 2F etnn YAtftA2Yy 02@GSNJ) uamnan (2 HmMano

NBOGSYGA2y S 41 GSNI LIJZNRFAOI GA2Yy S ydziNASy(d Oe Of A

values estimated at H H Y MbzzaAeRa, 2012)The flood protection benefits can be higher for spec

cases, for exaple in areas at high flood risk and if initiatives are considered very effective to protect
and industrialized areas.

Coastal saltmarshes host a distinctive biodiversity and provide important ecosystem services

such as coastal defence, nutrierycling, as well as acting as a nursery for fisheries. A
study in the Netherlands shows a benefit from dune water purifacatf 86 millione « &
drinking water sales (which compares to 3.2 millogr for the site management{Meulen

case

et al, 208) Rupp and Nicholl®002)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(08l7)calculate

the benefits of creating intertidal habitats as 421 £/haly, also taking into account the
avoided costs fomaintaining sea defences. Doo@008)reports a benefit of £25 million

from a case study in the Wash, comparingpia cost of £2.61 million.

Nevertheless, a UK study by Mossman ef28l12)found that deliberately restored coastal
saltmarshes displayed significantly different plant communities compared to reference sites
linked to substantial functional differences. For instance, as the demispecies has a

particular influence on productivity and nitrogen accumulati@oherty et al, 2011)the

plant composition is indicative of redox status of the soil (a low redox statassisciated

with higher greenhouse gas emissiofi3hg et al, 201Q)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 functiotms

addition, the restored ises would not satisfy the requirements of the EU Habitats Directive,
indicating that meeting biodiversity objectives on restored saltmarshes remains a significant

challenge.

1 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 menéas, 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 couldeteimprovements valued at
eHOPY OAfEA2Y LISNIJ 8SI NI Ay 7-sitéfSheles isetits lery R € ™
Brink et al, 2011).

The value of benefits delivered by the marine area currently protected by the network
(equivalentto 4.7%® G KS 9! Qad YIFINAYS [ NBF0o Ol y-18S Saida
billion per year. This would increase ¢oo -®.2 billion per yeaif 10% of the sea area were

protected, ande c -@.% billionper 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, servicemnd oftsite 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 METHQODGY

3.1 Overall approach followed in this study

This study has two main objectives, firstly the calaalabf 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 literatre and case study review and is described in chafers
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 cosssto reliably establish the order of magnitude of
additional costs of achieving Target I this respectadditional costs are those beyond
expected expenditure to 2020 (such as on CAP fundedeagifonment schemes) that will
contribute to the maintenane 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 se@i@below).

2. Calculation of the costs of supporting actions, in particular those listed enEtd
Biodiversity Stitegy, as indicated in Box 1(gee chapted).

3. Assessment of the degree to which existing measures will addresssaadie generic
pressures (eg air pollution and water pollution) and the potential additional obst
meeting Target 2 (see chapté).

4. Identification ofthe main ecosystem types in the EU (see secE@).
5. Foreach ecosystem typésee chapteb):

1 Estimation of their area in the EU (largely drawing on CORINE Land Cover data,
see sectior8.4.]).

1 The identification okey pressuregie the most important pressures that need to
be addressed in order to maintain and restore the ecosystem) affecting each
ecosystem type and the perceage of the ecosystem significantly impactey
each key pressure

9 Estimation of overall ecosystem degradation levels, with respect to:

0 2010 baseline levels (or as close to 2010 as data allow);

0 2020 according to a reference scenario, which takes into adcenisting
policies and measures (eg under the CA¥;DQ and National Emissions
Ceilings Directive) as well as anticipated changes in drivers of land use
change.
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1 Identification ofkey measuregie the most effective measures that are typically
used to adress one or more of the key pressures) and tiredividual unitcosts.

i Calculation othe total costs of maintaining thecosystemand restoring 15% of
its degraded aregaccording to two methodsvhere data allowbased on
a. overall rates of degradatiorand the costs of addressing pressures through
ecosystemspecificcombined measuregie packages of measures) that aim
to maintain and restore the ecosystem; dod
b. specific estimates of the extent of ea&ky pressureon the ecosystem and
the costs of spcifickey measuredo 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 restieration
target (see chapter).

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. Howéver, i

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 MembeesSthevertheless, 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 assumptionlined where necessary.

321 2 Kl R2Sa GKS amp:é NBFSNI G2K
LG A&a FANRGE® AYLR2NIFYyG G2 y230S GKFG GKS G
SO2aeaidsSvyaéd NBFSNE (2 FyR y2 2FFAOALIE 3ITdzA RI
and probably most obvious interpretation is that it refers to 15%lbecosystems that are
degraded, which would probably then mean 15% of the EU as a wietauseall
ecosystems are degraded to some extent. However, such a target does not appear to be
realistic unless a very narrow definition of ecosystem degradati@uapted. Therefore in
this studyit is assumed thathe 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 equivalentto 1.5% of tBe0D2 3 aidSyQa G2dGFt F NS
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Figure3-1 Overview of the calculation of costs of maintaining and restoring 15% of degraded ecosystems

For each ecosystem type

Estimation of area Review oinformation on
based on CORINE Lar baseline degradation levels (e
Cover data Identification of Key Habitats Directive condition
Pressures assessments)

Identification of
KeyMeasures to
address Key
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each Key Pressure and
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. . ) As®ssment of
Review of data to Estimation of % influence of
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costs of each Key Key Pressure and expected policies
Measure and overall :
. _ and other drivers of
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change

Estimation of costs of maintaining and restoring 15%aufh
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and combined measures, and b) Key Pressures and Key Meas
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3.2.2 What is restoration?

As discussed in secticthl 1 KS 9 dzNRBLISIY /2YYAaarzyQa RSTAY
given in the Impact Assessment for the Biodiversity Strategy is extremely ambitious. In fact

in most cases it will be impracticadnd in many situations impossible, to achieve full
restoration of ecosystems. In many cases full restoration would require measures to
overcome the longerm impacts of some pressures, such as soil erosion, water pollution,
acidification, nutrient enrichmet 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 theireplacement 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, ta time taken to restore habitats to even a basic level is at a minimum
normally decades and often hundreds of ye@vkorris et al, 2006; Perrow and Davy, 2002)
gKAf &l FdzAf NBadG2NrdA2y |a RSTFAYSR Ay GKS
thousands of years if it is at all feasible.

In addition, restoration will be commined 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 cphement 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 restoratiorbevéixacerbated

by climate chang€Berry et al, 2007; Maltby, 2010; Moss et al, 2008hough 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 elitig 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 Xlele 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 sfi¢oiEson et

al, 2009; Lawson et al, 2012; Wilson and Piper, 20B8) such reasons, in all but a few
exceptional circumstances, habitats cannot be feasiblyy restored, at least within
reasonable timescales and budgets.

There is also empirical evidence to support this viewa review of 89 restoration projects
across a range of ecosystem types glob@Rgy Benayas et al, 2009) 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% forresiared
ecosystems, does not represent full rehabilitation. See se&iéifor further discussion.

Where data allow, this study has therefore estimated Target 2 costs on the diatie

restoration of the key species, propesti 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 gR011) 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 CBIR1)A NS & G2 NI A2y Aa (K
actively managing the recovery of an ecosystem that has been degraded, damaged or
RSauUNREeSR |a | YSlIya 2F adzadlrAyAy3a SO02aeads
appears tobe taken from the Society for Ecological Restoration (SER), a renowned
AYOSNYFGAZ2YEFE FdziK2NRAGE 2y NBad2NI GAZ2y S % K
FaaAadAy3d GKS NBO2@OSNER 2F |y SO02aeéeadSy GKI G
(SERI, 2004)

However, the CBD and SER do not in fact define rastor, 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 thatley 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 #wmespthat
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
domedicated species and for neimvasive ruderal and segetal specfeshat
presumably ceevolved 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,rtkissing 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 trajecry.

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 thugh 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 eredthe normal periodic stress
events in the local environment that serve to maintain the integrity of the
ecosystem.

9. The restored ecosystem is sslistaining to the same degree as its reference
ecosystem, and has the potential to persist indefinitelglenexisting 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 atgreonsequence. As

2 Ruderals are plants that colonize disturbed sites, whergagetals typically grow intermixed with crop
species

61



Costs of implementing Targeta? the EU Biodiversity Strategy

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
avalable information on restoration costs (s&4.3below) rarely indicates the degree of
restoration that is aimed for or achievelt.has therefore been necessary to assume that
the observed costs of restoration that have been documentau this study provide a
reasonable estimate of typical levels of restoratianalthough these are not definedThis
issue is further discussed in gtar 10.

3.2.3 What is a degraded ecosystem?

To estimate the likgl costs of achieving TargetiRjs alsonecessary to understand what a
degraded ecosystem is. Howeyenfortunately reither the EU Biodiversity Strategy rtbe

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(BER)a (i 1 Sa GKIF G aRS3
pertains to subtle orANJ Rdzl € OKFy3Sa (KI G NBRddzOS SO2f 2
definition is thereforetaken into accountin this study, butas illustrated inFigure 3-2
degraddion can be much more complek example Adegradationmay resultgradualy as

a result of fowly increasingoressures (eg nitrogepollution or grazing levelsgnd if such

changes are not too great in magnitude passive restoration may be possible by simply
alleviating the pressures.

Figure 3-2 lllustrative examples of ecosystem responses to disturbances and resimmna
measures

Source: adapted from van Andel and Aronson, (2006)
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However, as illustrated in exampR changes in pressureasan besudden andsubstantial
For example agricultural improvementsuch as the drainage of a wet semaitural pasture
results in immediate profound changes in vegetation. Furthermore, such improvements also
often trigger others. For example, the drainagenat grassland allowthe use of machinery
and therefore ploughig andreseeding with more nutritious grass cultivasghich in tirn
makes the application ofertilisers and herbicidesecoromically worthwhile. Thus a wet
seminatural pasture can suddenly beconteghly modified grassland withsignificantly
enhanced agaultural productivity but withdegradedbiodiversity and associated ecosystem
services. If suchimprovementsare shortlived and not maintained then passive restoration
may be possible, but this is likely to take a considerable amount of time without fpreac
restoration measures, such as blocking of drains and vegetegtestablishment measures

A patrticularly important effect of substantial sustained pressures are that, as illustrated in
example C, theynay be sufficient topush an ecosystenpag an ecological threshold
resulting in an alternative stable stai@an Andel and Aronson, 2006@pr example as a
result of abuild-up of nutrients in the soil and/or the loss of tHermer soil seedbank. In
such cases restoration is only possible with proactive mmesss 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 requireseftd analysis of the
specific ecological requirements and conditions of each ecosystem type. However, such
issues have been considered implicitly ast dirthe definition of Favourable Conservation
Satus for habitats of Community interest (see B&4). It therefore seems appropriate to

use this as a basis for defining degraded habifatghis study Thisalso haspractical
benefits because the abitats Directive related monitoring data on habitat conservation
status are the most comprehensive and stamdised data that can be used to assess
degradation levels. They also form the basis for the Biodiversity Baseline r@gioa,
2010a) which provides the most recent overall &lide assessment of the status of
biodiversity. Although in some circumstances some habitats caeoltceivablyhave a
Favourable Conservati Satus whilst at the same time big 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 seratural

habitats of Community mterest 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 utiter
Habitats Directive

Favourable @nservationSatus can be described, in simple terms, as a situation where a habitat tyy
species is prospering (in both quality and extent/population) and with good prospects to do so rie. fits
more formal defiitonZ dzy RSNJ ! NI AOft S m 2F (GKS 5ANBOGAGS:
the area in which the habitat or species is found, the surface of the habitat area, its structure and functi
case of habitat), the size of the populatbn A 1a | 3S a i NHzOG dzNB = Y 2 NIETE/BD]
2006)

Under Article 17 of the Habitats Directive, Member States must report every six years on their prog
implementing the Directiveincludingon the conservationstatus of habitats and species of Commun
interest within their territories.To facilitate this a common assessment methodology was established in

followed by supplementary guidance in 20T C/BD, 20069 ensure a standardised reporting methodolog
Nonetheless, differences in the way the data were collected and presented caused difficulties in presen
overview at the EU levéETC/BD, 2006)

Based on tk reportinginformation, the Commission is required to produce a composite report includin
overview of the conservation status of habitats and species of Community interest. The first ever report
submitted in 2007 and 2008, covering the reporting period from 2001 to 2006, and included the conse
status of every habitat type (216 in totadhd species (1182 in total) covered by the Directive for the2k
(Romania and Bulgaria were not required to report). The Commission published its first composite re
2009(ETC/BD, 2006)

For the purposes of reporting, Europe was divided into seveR lart y R T 2 dzNa Sy2F INWFyLIK A
0l aSR dzLlR2Y AaAYAT I NARGASE Ay OfAYFGST ItfdAdGdzRS

O2yaSNWIGA2y adGlidza | ONrPaa GKSaS NBIA2ya o6& o
proportion of that species or habitat found within the national territories. These results were then aggre
to give a single, integrated assessment for eachgaiographical region. In total, 701 habitat assessments
2,240 species assessments were matidio-geographic level. More information is available on the web
(http://biodiversity.eionet.europa.eu/articlg18f the Member State assessments of conservation stg
(including maps andata 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 bynabine species

is more problematicalThe 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, mofendamentally, the concept of Favourable Conservatitaius
cannot bereadily 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 bynadine
species (or cultivars) and are often not salstaining (requiring for example regular pest
control nutrient additions and replanting/sowing). The ecosystems are intentiynall
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 sonseséhe 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 fartificial ecosystems (ie cropland, agriculturally
improved grassland and plantation forestshnstead, as further described in secti@m.2
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maintenance and restoration costseabased on the proportion ofachecosystem thais
considered to bet risk of or affected by specifickeypressures (such as soil erosion).

3.2.4 What are appropriate reference ecosystemand baselinesfor setting
restoration goals

A further issue to casider is what should be the reference ecosyst¢wan Andel &
Aronson, 2006)hat 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 uman actions. Some might argtleat 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,
bashg 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 semtural systems.

There is also an argument that much of our biodiversity in Europe is any case now
associated with sermatural ecosystems (which also often provide a range of ecosystem
services, especially those relatéd cultural values, recreation and health). Indeed many
habitats of Community interest that the Habitats Directivé®®to maintain and restore to
Favourable @nservation &tus are such semnatural ecosystemsit would therefore be
inappropriate to aim to restore all such sematural habitats to what are thought to be
formerly more natural climax habitats. In some cases it might be appropriate for restoration
goals toinclude increasing somé&rmer 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 relo@minated by
natural and semnatural habitats of Communitynierest are their current type. Similarly
where restoration aims to rereate™ natural and semhatural ecosystems that have been
destroyed (eg by conversion to cropland) then the reference ystesn should be that
which formerly occurred. In other wordsn this study we assume that restoration of
existing and former natural and sermatural ecosystems is likéor-like.

Appropriate EU restoration goals fdreavily 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 seahiral habitats of
Community interest have been lost or fragmented by habitanversion, it does seem
reasonable to assume that a proportion of these should bereated (ie reconverted)}or
example, agriculturally improved grasslands that were heathland could be returned to
heathland.However, as indicated iRigure3-2, ecosystem recreationoften requires active
intervention measures to overcome ecological thresholds, which are often very costly,
especially for highly modified ecosgsts. Furthermore, sice all areas of artificial
ecosystemmay be considered to be degraded therhé target might be interpreted as
requiring the recreation of 15% of all convertedhatural or sentnatural ecosystemsThe

2In this report we use the term rereation to refer to restoration where the ecosystem has been destroyed in
the restoration site
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potential scale of restoration on thisasis would be so large that it édearly 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 plitically unacceptable under the current economic climate and at a time of
increasing competition for lanfHart et al, 2013)

It therefore seems reasonable to identify an ecosystem conversion baseline against which
ecosystem recreationtargetsare set. However, it is not clear what that date should be,
SAGKSNI 6A0GK NIA&LIS O ilhe OBD restéraion %afger avhich it mE& o, H
Neither targets refer to a baseline date or eff date against which degradation should be
measured.It therefore appearsthat the most logical and justifiable assumption for this
study is to refer to the fst 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 rdépattwas produced in
2010(EEA, 2010aBut in fact, he 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 spefication.

Althoughselecting 2000 as the baselim®uld result in relatively low levels of«eation of
natural and semnatural ecosystems that have beeronverted to heavily modified /
artificial ecosystem#& would still result in considerable effisr to restore the condition of
less degraded ecosystems, which we assume is the primary inteftiis study therefore
assumes that the 15% restoration requirement under Targeih2ludes the recreation of
15% ofecosystems that have beeacologically dgraded through conversion to another
ecosystem typesince 200Qas well as ecosystems that were considered to be degraded in
2010 according to the Biodiversity Baseline repgsee hypothetical example ifable 31).

Table 3-1 Hypothetical example of the calculation of the restoration requirements for a
semkinatural ecosystem, based on overall area lost, overall degradation and degradation
resulting from specific key pressures

. : Restoration
0,
2000 2010 Expected*in 15% restoratlgzn required in
2020 target 2020
(Ehzo)sysmm area 10,000 8,000 7,000 >7,450 450
3 5
15% restoration Expected in % restgratlc_m
2010 target*z 2020* required in
2020
Degradation
Percentage degraded oyerall (iei 60% <51% 5506 4%
unfavourable conservatiogtatus)
% degraded due to eutrophicatior 50% <42.5% 40% None
% degraded due to burning 10% <8.5% 0% None
% degraded due to undegrazing 6% <5.9% 20% 14.1%

Notes *1 According to reference scenariig taking into account expected trends in drivers and existing and

forthcoming policies*2 ie for area:2000 baséne area minusl5% of area lost sindeaseline yeafie 15% x
3000 ha), 02010 baselind 5% of area degraded in baseline year of 2010.
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In addition to the restoration and rereation of natwal and semnatural ecosystems
described above, it is also assumed that restoration should also occur within heavily
modified / artificial ecosystesto the extent that it is feasible. In other wordsaintenance

and restoration measures for suetosystens would focus orecological rehabilitatiorfvan
Andel & Aronson, 2006)or enhancementrather than restorationper se This should
include reducing or halting degradation that imperils the letegm continuation of their
primary goal of providing provisioning services. With such measures artificial ecosystems
would remain degradeth ecological termsompared to other ecosystems, but degradation
would be reducedas much as possihlén fact this concept isomsistent wth requirements

for restoring leavilymodified water bodiesand artificial water bodiesinder the WFD. The
Directive does not require the restoration of such water bodies to achieve Good Ecological
Status as required for all other water bodidsstead, 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 se@idg).

It is therefore assumed for this study that restoration goals within artificial ecosystems
should include the maintenanceand restotion of biodiversity and key ecosystem
services tothe extent that is feasiblgor the ecosystemin 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 studyThe 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 outline®RastorationPrioritisation
Framework that recognises four levels of ecosystdegradation angbotential restoration
Thisfour-level frameworkhas therefore been used to summariseTiable 32 the assumed
restoration objectives described above in relation to edelgradation level and ecosystem
type. It shouldbe noted thatin order to calculate the cost of restoring each ecosystem type
in chapter 6,we assume thatl5% ofthe 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 the15% target is disaggregated, in which case restoration might not be required for
all degradation levels or ecosystem types within them.
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Table3-2 Summary of the restoration target assumptions used in this study in relation to

ecosystemdegradationlevels and condition assessments

Assumed
Degradation o " management &
9 Description Ecosystems Condition ge
Level restoration
objectives
Satisfactory abiotic
conditions, intact Maintenance
ecological processes and Favourable Conseation | measures as required
1 functions, comprises Status as defined under| depending on the
natural / seminatural the Habitats Directive ecosystem and
habitats and species with | Natural and semi pressures on it
healthy populations natural ecosystems,
. - including all habitats 15%* restoration to
itrllsdfi?igtr?sryaigtli%tginate d of Community achieve Level 1
by natural / seminatural interest Unfavourable AND
yn : Conservation Status as | Recreation of 15%*
2 habitats but disrupted )
; defined under the of the area of each
ecological processes dn . S
. o Habitats Directive ecosystem type
functions,and declining
diversity and key species converted to Levels 3
and 4 since000
Highly modified abiotic Good Ecological
conditions, reduced Potential achieved for
ecological processes and Heavily Modified Water .
. . : ; Maintenance
3 functions, dominated by Bodies, equivalent measures
artificial habitats but . e standards for other
. . .| Heavily modified
retains some native specie ) ecosystem types need t
. . water bodies, arable .
in stable populations be defined
- — — farmland, permanent
Highly modified abiotic . d
conditions, severely Crops, Improve Good Ecological
! . grasslands and . . 15%*restoration
reduced ecologida . Potential not achieved o
. plantation forests . o (rehabilitation)to
processes and functions, for Heavily Modified
4 ) e . level 3 through
dominated by artificial Water Bodies, or
. . : enhancement of
habitats with few and/or equivalent standards for| . . o
. . biotic conditions
declining populations of other ecosystem types
native species

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 tbests 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 ha been used to develop standardised EU maps and quantitative
estimates of land cover at a range of NUTSs region scaleus estimates of péectarecosts

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 thais boi the
Biodiversity Badme Report classificatiodEEA, 2010a)which is based on CLC classes
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adjusted according to the European Nature Information System (EUNIS) habitat types where
necessaryMaes 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 inTable 33 below, with an indication of the how this has been used addpted

slightly for this study. The main changes have been todiulde some large ecosystem
types to reflect significant differences in restoration goals and actions. We have avoided
making changes across groups. Therefore, the estimates from thisntwstedy can be
combined for the suldivided 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 becae their key management measures are similar (see seétidn

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 namban ttings. Therefore there is no specific urban
chapter within this report.

Table3-3 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
Service study

QAAES Leve MAES Level 2 Ecosystem type in this study
Urban Not covered separately
Cropland é(r:;tr)nlzne:;sg/rsotre);ns including temporary grasslands
Grassland Agriculturally improved permanent grasslands

Natural andseminatural grasslands
Forest
Heathland and tundra

Woodland and forest

Terrestrial Heathland and shrub -
Sclerophyllous vegetation
N ver Ith h in practice inlan n r
Sparsely vegetated land ot covered (althoug practice inland dunes are pa
covered under grasslands)
Mires (bogs and fens
Inland wetlands (bog )
Inland marshes
Coastal ecosystem¢ beaches, dunes, saltmarshe
Coastal i
estuaries & lagoons
Freshwater | Rivers and lakes Rivers and lakes
Benthic photic ecosystems
Marine Benthic nonrphotic ecosystems | Specific costs for arine ecosystems are not calculated

Pelagic photic ecosystems

Pelagic nosphotic ecosystems

this study
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3.4 Estimation of key factors affecting ecosystem maintenance aedtoration costs

3.4.1 Estimation of the area of eachcosystem type

The first step in the calculation of ecosystapecific 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 béwmesare the only upo-date
source of standardised Eiide land cover data availabl®lost of the used CL@ata were
published in 2008, and derived from satellite imagery taken between 2005 and 2007
(Buttner @ al, 2012) Some more recent land cover data are available for some land cover
types and/or areas, but thistudy only uses the CL@006 derived area data in order to
provide a comparable data set, to avoid double counting land area, and to match other
analyseghat may be carried out using the CLC data in future (eg within the MAES working

group).

It has beenmnecessary to use expert judgement to assign land cover in the mixed CLC land
cover classes to each ecosystem, and also to separate improved grassiamdseimi
natural and natural grassland (see chapter 6 and Annex 1 for details on how this was done
for each ecosystem).

TheseCLCdata are able to provide reasonable estimates of the areasnoét of the
ecosystems types that are addressed in this stim,it is important to note that the data

have some important drawbacks and therefore derived estimates of ecosystem extent need
to be carefully interpreted. Ecosystespecific CLC data considerations are discussed in the
relevant sections of chapter 6nd 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:

1 Available CLC data from Greece are minimaljth more than 99% of land cover
unknown. Thereforghe 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 Sclerophyll@esuh Furthermore, it is not
possible to provide estimas in chapter 7 of the costs of meeting Target 2.

1 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 m), the minimal mapping uniin the CLC dataset is fixed at 2& fhis
means that small patches of habitats, such as patches of grasslands within a
predominantly wooded landscape, may be underrepresented in the CLC data.

1 Habitats of Community interest tend to fall within multiple CLC classes
Habitats of Community interests listed in Annex | of the Habitats Directisee a
focus of European biodiversity conservation polggyrestoration measures for these

“The UK data were published more recently, and the data for Greecan 2000.
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habitats ae given particular attention in this study. However, there is no clear direct
relationship between CLC classes dnelse habitat types. Instead, a single Annex |
habitat can belong to several CLC classes (for example H1130 estuaries may be CLC
class estuaes but also coastal wetlands, depending on the water depth; H5130
Juniperus communiermations on heaths or calcareous grasslands may be CLC class
moors and heathland, grassland, transitional woodland scrub or even forest,
depending on density afunipeusvegetation).

1 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. Thieams 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 Estimationof baseline and 2020 reference scenario degradation levels and key
pressures

A study commissioned by DG Environmé€alingenberg et al, 2009 entified the major
direct driversand resulting pressures cangitheloss of biodiversity in Europe as:
1 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 waste
unsustainable use of natural resources, for example, through forestry, fisheries and
mining activities;
1 the impact of climate changesgfire, floods and droughts) and by making habitats
unsuitable for some species; and
1 invasion by alien species.

il
1

However, thg and theirimpactsdiffer amongst the variousregions 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 biodivergiss in
inland wetlands and coastal ecosystems has been mostly due to habitat change, pollution
and invasive specigsSlingenberg et al, 2009kor suchreasons this study has quantified
baseline and reference scenario degradation and pressure levels on an ecosyseific

basis rather than according tm analysis ofeneml pressures

This study firstly attempts to estimate theaseline overaltlegradationlevelsand pressure
specific degradation levels for each ecosystem typ@r this study the baseline yearis

taken to be 2010 These baseline assessments draw waailable literature and quantitative
monitoring data where available (as indicated in the ecosystem sections of cl@pieata
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 weo#lected between 2000

and 2006 and reported on by the Commission in 2007 and used in theBi6Hkersity
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Baseline Reporin 2010 (EEA, 201&). 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 discrepamayinot 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 presgec#ic degradation
levels as a basis for the development2®20 reference scenarias These are primarily our
judgements, which attempt to take into account the expected effects of lagel drivers,
policies, legislation (eg under the Birds and Habitats Directives antVéfl§ and funding

(such as CAP paymergseebelow) on the pressures and overall degradation values within
each ecosystem type. The 2020 reference scenario estimates of overall degradation levels
and pressurespecific degradation levels are then used in the calculations of ecosystem
specific maintenace 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 politiesreference scenarios

are highly uncertain, and shdd 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 estimater each ecosystem typéoth the
expected minimm and maximum levels of general degradation and presspezific
degradation.

3.4.3 Estimationof the costs ofmaintenance and restorationmeasures

Combined versus measuspecific costs

It is well known that the costs of reaching conservation objectives can vary considerably in
both space and timéwWatzold and Schwerdtner, 2005pr example due to variability ithe

costs of labour, materials, equipment and lafidherefore, to provide robust cost data that
can be scaled up, this study has attempted to establish cost estimatégyomaintenance

and restorationmeasuresthat relate to specific ecosystem types and the alleviation or
reversal of the impacts of speicifkey pressures on therfsee step 5 in sectio.1). This
detailed approach is used because, as shown by previous studies of restoration costs,
overall combined eosystem 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 keymeasures(eg maintaining grazing, blocking drains or removing alien spgcies
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 cost of restoration, rather than measuwuspecific 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 alfatk option.
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Assessment of additmal costs

It is important to note that, because this study is attempting to calculate atiditional
costsof meeting Target 2payments that are already contributing to the maintenance and
restoration of ecosystems are excluded from the cost estimatdhese include existing
payments and those that are expected as a result of foreseen policy developments
according to each ecosystegpecific 2020 reference scenario. It is therefore particularly
important to note that the costs of existing CAP supportaswges, including Less Favoured
Area (LFA) payments and direct payments under Pillar 1 (see s8cZitor details) are not
included in this study, although suglayments 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 Eprovide that they comply wittconditionsthat aim to
maintain adesiredenvironmentalreference level Thereference level is an extension of the
polluter pays principle. It defines the dividing line between the level of enwental
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; &aper
2009). The reference level is based on a mixture of environmeagallations that apply to

all land managers whether or not they benefit from CAP payments, with considerable
overlap between the two groups (Alleet al, 2012). At present theeference levelfor
farmland management consists of cressmplianceé”, other nafonal and regional
regulations that apply at the farm lev&land for recipients of agignvironment payments,
requirements on the use of fertilisers and plant protection products defined by Member
States. Any land management actions undertaken under PRlashould 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:

1 the majority of farmers across the EU are receiving support under Pitlaroligh
the single payment (which varies greatly amongst Member States, but currently
averages 227¢ per ha)'’, which includes conditional requiremefisthat in
themselves can help to avoid ecosystem degradation; and

1 that any incentive payments under Rill2 are made on top of the single payment
and provide management beyond the associatefitrence level

1o Including both the conditions of Good Agricultural and Ecological Condition (GAEC) and Statutory
Management Requirements (SMR). As defined for the ZORDPs in Art.5 and Annex Il and Art.6 and Annex

Il of Council Regulation EC 73/2008¢ @s revised for 2022020 in the legislative proposals in Art.935 and

Annex Il of COM(2011) 628/3.

'®Including any farntevel requirements for maintenance of permanent pasture under cousapliance rules

" Either the single Payment Scheme for the-15 Member States or the Single Area Payment Scheme granted
to farmers in the EX12 Member States who joined the EU in 2004 or 2007.

¥ set out in Council Regulation EC No. 73/2009
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Sources of cost data

Estimatesof the costs ofcombined and individual dy ecosystem maintenance and
restoration measures @re compiledand entered onto an Excel spreadsheBbcumented
cost estimates included those from studiestbé actual costs oihdividual projectsreviews

of the cost of measuregiving average, minimum and maximum values and fixed payments
for measures (such as agmnvironment payments). The estimates were mostly obtained
using the following sources of information.

Literature review

Firstly the following literature sources were reviewed:

1 previous relevant studies;

1 examination of key journals, including Biologi€Cainservation, 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 bibliographidatabase searches;
the following online sources of specialist information on ecosystem restoration:

o0 Society for Ecological Restoration (Europe Chapter) Knowledge Base on

Ecological Restoration in Europe
o Compiled intervention summaries at Conservationexckcom
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). Most importantly, records of habitat restoration costs are rare in
published peereviewed 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 prgect (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 agrienvironmentschemes and LIFE nature studies were of particular importance.
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Box 32. Data constraints on the analysis

Scientific literature rarely contain cost estimates

Relatively few detailed data on specific ecosystem restoration costs are available imainstream
scientific literature and approaches to costing are variable. Most studies on restoration focus on the

of biodiversity success for different measures, but actual costs of the measures deployed are g
reported. h a review of over @000 restoration cases studies for the TEEB report, for example, on
were found to provide meaningful cost dafaEEB, 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 exi
example with land managers organisations. However, these data are not readily accessible (often
publication in a local language) or remainpuiblished. Some Member States have established nati
averages of management costs for different habitats, for example within a frame of subsidy schen
site management. In the Netherlands, for instance, costs of habitat management has beenvetye
debated between government and land management organisations, resulting in a report that pr¢
widely agreed average costs for habitat managem@fgrheijen et al, 2009b)These data are split out i
costs for different actions per habitat type and therefore provides a valuable resource for this
However, comparable figurder other Member states were not found.

Costs vary between Member States

As habitat management often requires manual labour and machine handling, among the main comp
of cost for restoration actions are the deployment of staff/labour hours and the costs of machinery
capital costsetc). As costs of labour and fuedry widely within the EU (Eurostat reports up to a factor
difference in average labour costs between European (NUTS 1) regions), the cost of restoration m
for habitats are expected to show a significant regional variation as well. Thereforeneetebe 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 econorof-scale applies to site management and restin costs.
Armsworth (2011) shows that the size of a nature site area is the most important determinan
management csts for 78 small protected areas in the UK and that larger reserves offer costs savings
set of small reserves ofgeal area. The costs per lilaerefore have noHinear relationships with site ares
such that protecting a 40 ha site would be expectedncur only double the costs involved in managin
10 ha site. Indeed, data from the RSPB suggests that wetlands that are smaller than 100 ha cost

times more to manage per hectare than sites larger than 100Auaden, 2007)

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

The use of agienvironment data

Most of the estimates of maintenance and restoratioosts used in this study come from
agrienvironment schemes, which have calculated the costs on the basis of income foregone
and transaction costs@ccording to Commission rule§hese therefore provide a fairly
reliable estimate othe costs of measures tht 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 diffult 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 in1Bdxese
objectives included the headline target of halting the loss of biodiveraltiiough the study

did not calculate the specific costs of meeting Target 2, in practicevéred 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 betefTherefore theestimated
costs of achieving Target 2 on arafdemland, permanent cropand improved grasslands in
this study primarily draws on the results of the Rural Land Management Costs study and
associated detailed collated information on thests of measures in Rural Development
Programmes (RDPs) ettowever, nore detailed and updated assessment of costsifncg

on biodiversity needs areacried out for other ecosystems (including permanent crops,
seminatural grasslands, heathlands, miresddorests).

Agrienvironments payments rates are calculated by managing authorities on the basis of
WAYyO2YS F2NB3I2yS LXdza FFRRAGA2YyIFE O2aiaQ | a&
Regulation. In reality, however, payments based strictly onfthimula 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 agnvironmentschemes in some Member
States(Polakova et al, 2011).ow payment levels are most likely to constrain the uptake of
measures on the most profitable agricultural land, especially if they involve substantial,
largescale and longerm change in farming practiced he implications of this on the
interpretation of the results of this study are further section3.4.4below.

Life Nature project results

To help overcome th&ack 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
(usingd KS FAf GSNI 1 Se g 2 NROOINE and th&llLIREA profdiéween f Y 2 a U
1992 and 201involved restoration, which corresponds to almaste third of all projects

financed in the same period. The analysis of the LIFE nature projects was cairigd o
collaboration with The LIFE Nature Unit and Astrale (the external LIFE monitoring team).

A selection of completed LIFE Nature projebts involved restoratiorwere analysed by Dr
Ricardo Scalera (a member of this study team)tfhmse ecosystemshat were found to
have relatively few available data on habitat restoration costamely foress in southern

and southeastern Europend lerophyllous scrubFor these habitat type80 LIFE projects
were selected byfurther examination of the LIFE database and consultations with Astrale.
Restoration costs werehen extracted from the selected projectsand analysed Since
detailed information on costs and relevant units were not available in all the associated
reports, directcontacts 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 AstralgHerremans et al, 2013hat was examining grassids and river
restoration cost Some of theesults of tle studyhave been used ithis analysisbut it was

not available in time to be fulliaken into account.
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Expert review

The compiled data on maintenance and restoration costs have also been reviewed by a
number ofhabitat 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 inpar k

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 restation and measurepecific cost datavere summarised and
added to an Excel spreadsheuiith the following information recorded where possible:
Ecosystem type (sek3above)
CORINEand Coveclass
Member State
Habitat classification
Habitat classes used in the study
Habitats Directive Annex | type if known
Keypressurgs) addressed by the measure
Indication of whether it is a general combined measurespecficKey Meaasure
Keymeasure typg(if applicable)
Specific actions undertaken
Cost of measuran Euros(one-off estimate/average, minimum and maximum if
provided)
Unit (eg per ha, per km, per ha pgezar)
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 settibn
o Partial restoration estoration of the key species, properties and processes
of ecosystems and their functions (eg the establishment of a woodland on
suitable or rehabilitated soils with @popriate 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 anchaisi
0 Basic restoration = restoration of the key components of the vegetation only
(eg the planting of a woodland with the dominant tree species).
Quantified benefitsf provided in the source
Date of cost information
LIFE Project number (if applicable)
Referencesourcedetails (if applicable)
Indication of whether the estimate is from a project budget (ipradicted cost),
from the results of a projecti€, observed etual costs) or an aganvironment
schemefixed payment rateié based oncalculatiors of average income foregone).
1 Indication of whether the esimate is considered tobe atypcal in which case it is
excludedfrom the analysis

= =4 4 -8 -8 -9 _95_4_°5_2_-2-

E

= =4 -4 -4 -9
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The collated data provide the basis for the calculation of the ecosysmauific
maintenance and restoration costs in chaptrlt should be noted that, becaused 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
excludal from the calculationgand recorded as such in the spdsheet) The resulting
estimates of the costs of combined measures &eg measurs are not therefore simple
arithmetic means, buattempt to reflect typical cost

3.4.4 Limitations of this study

Costs that are not included

As discussed in chapt& 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, wiionay be compensated for, by for example
agrienvironment payments (see sectid@h2). However, the separation of costs into such
categories is complex and the quditation of opportunity costs is a very difficult issue,
unless they have been calculated for compensation payméiisompensated opportunity
costs are therefore not taken into account in this study

Thisstudy focuses on the costs pfacticalecosysem managementctionsbecause these
are likely to account for the largest proportion of the total additional cost of achieving target
2. In addition te costs olpecificnew actionsto support Target 2 listed in the Biodiversity
Strategy are included inhis study (see chapter 4). However, a variety of important
supporting actions are associated wi#itosystemmaintenance andestoration activities,
including:

1 general ecological research and monitoring (which carp helprove restoration

methods and facilitate adaptive management);

1 development of strategies, policies and legislation to support restoration measures
such as general measures to control alien invasive species (see s&djjon
administration regulations and funding;
planning, development control and legal actions;
advice and training, eg to support the implementation of arvironment schemes.
site wardening (g to control visitors);
regulatory enforcement; and
communications, such as consultations, and awareness raising on biodiversity issues.

= =4 -4 4 -8 9

All these actions are currently being undertaken to some extent to meet existing EU and
national biodiversityobjectives. 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 unknaltmough

the costs of managing the Natura network have been estimated beforesgss®n?2.2) this

study is dealing with the whole of the EU environment and absgstems, including
intensive farmland and urban areagherefore this study does not attempt to estimate the
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implications of achieving Target 2 onhe costs of generalsupporting actions for
biodiversity conservation

Additional important measures areften 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 restorecological connectivity amongst habitat patches. However, to
avoid double counting of costmeasures to specifically reduce habitat fragmentation are

not further considered or costed in this study because they are likely to be addressed to
some extent though the restoration of 15% of degraded areas of the ecosystem
especially if strategically planned as part of ecological netw(ennett and Mulongoy,
2006; Jongman and Pungetti, 200d) through green infrastructure support measures
(Mazza et al, 2012; Naumann et al, 2011)

Similarly speciesspecific measures are not taken into account in this studyhese 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. Tlaesenot 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 pesiesspecific actions will be a small fraction

of the overall costs of restoring habitats to meet Target 2.

It should also be noted that is assumed that the purchase of significant areas of land is
unnecessary to achieve Target 2 and therefore suxsts are not included in this study.
This isbecause it is considered that the 15% target can be achieved through more cost
effective measures, such as regulations or funding incentives (egemgronment
payments) that can be applied to private or €tatwned 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 achievarget 2.

The effects of demand and supplyansts

A significantconstraint on the analysigndertaken in this studys that is not able to take
into account the effects of potential variations in the demand for maintenance and
restoration measures (which depes@n degradationlevelsand restoration target) and
supply that will depend onthe availabilityof land that is suitable forrestoration). In reality
the marginal cost of restoring each ecosystem is likely to vary according to esweh as
those shown inFigure3-3. Costs are expected to be highith low levels of demandeg
because knowledge is lacking and is not costeffective to build or usespecialist
equipment) Butthen marginal costs would be expected to declinelesmand increases due
to economiesof-scale But with further increasing demand then it will become increasingly
difficult to find suitable lowcost restorationaress andareas that require costly restoration
measures will be increasingly required.

e the cost of maintaining or restoring one more unit of each ecosystem
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It is likely that the shape of cost curves willwaccording to ecosystem typeasd levels of
degradation such that some areas of ecosystems (curve A) maybe relatively easily restored,
such as through natural processes once pressures have been alleviatedeBubsts may

then rise steeplyf more hghly degradedareas that require more costly interventions need

to be restored. Thisteepcost curve might be expected for many sematural ecosystems,

and relate to restoration from level 2 to 1 (sé&gure 33). 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 changeifiégee same actions

can be applied to the entire area tife ecosystem. Thishallowcost curve might beypical

of situations where highly modified ecog/stems such as arable farmlandyre restored
through enhancemenimeasuregie from level 4 to 3jather thanthrough major ecosystem
changes.

Figure 3-3 Hypothetical marginal cost curves for the restoration of two example
ecosystem types

See text for further explanation

|

Cost

Quantity (% restored) =y

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
guantify the relationshigor any ecosystemsConsequently, it is important to note that this
study is based on observefixed agrienvironment payment rates and othetocumented
standard costs, and thereforthe cost estimates of meeting Target 2 do not vary in
response to changes in demand and supply according to marginal cost culneteory
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under market conditions (such a®uld be realised througluctioning) sore restoration
could be achieved with lower costs than suggestedheyaveragefixed rates. Under such
conditions the calculation of total cost, as carried out in this study, by multiplying the cost
LISNJ dzy A G ' NBIF 0 dzy RSNJ O detuiNas yiréa oveSstpwintdl dosStNA dzY Q
(which is the area under the cost curve). However, as discussed above, in peagiice
environment paymentsare not currently based on market rates and therefore any
overestimation ofthe economic costf restorationis largely theoreticalOn the other
hand, if disaggregation of the restoration target results in particularly high percentage
restoration targets for some ecosysterfis much higher than the overall 15% target)en

costs of achieving the target for the®cosystems may beery 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 thmaintenance of
ecosystems ilmost certairly significantly underestimated in this studyThis ishecause
Target 2 requires maintemce over the entire land area, ie the far right of the cost curve.
Thus ery much higher payment rateban the current averages used in this stuaguld
certainly be required teeven approach the targetet alone achieve it. Consequently it is
unrealistic to assume that the full maintenance of all current areas of each ecosystem will
be achieved.

The tue cost of untargeted suppomeasures

The cost estimates in this study are based on theoretical calculations that assunméehat
allocation of funds ign accordance with the theoretical need.fexample, ifit is calculated

that 2% of an ecosystemmabandored each yeathen the calculatechinnualcost of avoiding

the abandonment(and thereby maintaininghe ecosystem)is the averagecost of the
various measures that can avoid abandonment applied over 2% of the ecosystem. However,
in reality, to achiewe the aim of fully preventing abandonment itliinot only be necessary

to have high payments rates (for the reasons outlined above) buttalpoovide 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 relatiormerget 2disaggregation scemios that

lead to high levels of restoration for a particular ecosyst{e@well beyond 15%)

Calculation of the actual payments that woyldobably beneededto achievethe desired
results is a complex process as it witlh example vary accordingo scheme design and
demand and supply. Such calculations are obviously beyond the scope of this study and
therefore the estimate of costs should be treateds theoretical minimum costs that are
likely to be higher in practice

The need for proactive meares to achieve restoration by 2020
A further consideration that should be taken into account in this study is that some

res2 NI GA2y Ol y 0 &n etdsystand is @feQqa regariératy” through natural
process alone (eg feolonisation and successipfollowing the alleviation of pressures (eg
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damaging activities such as ov@MNJ T Ay 30 T 2NJ WLINRIF OGA BSQ> G KA

planting vegetation (se€igure3-2). 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 oproactive restorationmay be requiredg 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
2020 However, it idikely thatfor 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 esgstem 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 potentialenue 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 therefosdl 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 restaagl ecosystentype are
calculated. The calculation is carried out two ways:

a. based onthe estimatedoverall level of ecosystem degradatioand averagecosts of
combined maintenance and restoratiomeasures and

b. based on theproportion of the ecosystem that is impactetly each key pressurand
the costs ofeachkey measureshat 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 estimatessdosystems,
especially where there are considerable variations in the coste®wiponentmeasures and

their required use. The second method is thereftiie preferred method, where sufficient
data are available, because it is more detailed, transparentraatistic. Nevertheless, both
methods are used where data allow, because the use of two calculation approaches
provides a means of croshecking the estimates.

The second methods more complex, and is therefore further described belasing the
moorland and tundra ecosystemsost calculation as an examplgsee section6.6 for
information on the derivation of the information used in the tabl&he cost esiation in
Table 34 firstly establishes theadditional costs of key measures that are expected to be
needed to maintain the ecosystem and prevent degradation in the face of eagoiog
pressure in 2020 according to the reference scenario (ie taking astmunt expected
changes in land use drivers, policy measures and funding letpprtantly maintenance
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costs are based on thexpected annual rate of degradation resulting from each key
pressure in 2020The unit cost of each key measure is based on ssessment of the
typical costs of the measure (from, for example, @&gvironment 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 unegrazing. Howeverscrub growth may only be severe
enough to warrantutting (before grazingpver 10% of undegrazed areas.

The total cost of the use of each key measure is then calculated by multiplyirenthel

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 addressinid then multiplying by the
percentage of the area under pressure over which the key measure is neEdau. the
review of literature conducted for this study it is clear that the greatest area of uncertainty
concernsthe estimations of the extent of each ecosysteimat 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 belpthe annual rate of agricultural abandonmeoit moorland

and tundra areass expected to be 0% to 1.2% in 2020according 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 applted100% 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 8,949,1820h#4& x 116 x 100%, which is
€1,038,105 The other key measas are not required everywhere, bate estimated to be
needed over 10% of the ecosystem aree,d AYRAOFGSR Ay GKS WAyal
considered that the costs of these measures need to compensatecdamar the principal
means of doing this is thral agrienvironment 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-gvazing can be fully dealt

with through improved and enforcedsoal Agricultural and Environmental Condition
(GAECNB 3 dzf A2y & ol & Ay Raunb, aBdRherkfgte theke Sieedey & ( NIz
no compensatedcost for this measure GAEC regulations can also help address
inappropriate burning, by requiring burningapis for intentional management burning. But

it is considered that fire prevention and control measures @aifo be needed over the

entire area at risk. The products of each line are then summed to provide the estimate

total additional cost oimaintainingthe ecosystem in the 202Qvhich is abou®.2 million

Eura

The table then calculates the cost i&storing areas that are expected to be degraded in
2020 through the cumulative impacts of each key pressusecordng to the reference
scenario. The calculation is carried out in a similar way to that described above for
maintenance costs, but it is assuméat the ecosystem specific calculations in chapter 6
that restoration is only required on 15% of the degraded area. However, it is important to
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note that, as further discussed in chapférthe 15%restoration targetis the overall target

for the EU and this could be disaggregated such that it vanesgst ecosystemslhe area

to be restored also takes into account the area that is expected to be restored under the
reference scenario (see discussion and exampl8s2i4). Most restoration actions are only

likely to be required once up to 2020, so the costs moemally one-off costs. Because the
NEBaG2Nr A2y FOGA2ya YIlIe 6S OFNNASR 2dzi |ye
and 2020 the costs are divided by 10 to provide an average cost up to 2020.

Finally the costs of rereating ecosystems that have beeanwerted to a different low
biodiversity value ecosystem type are calculated. As noted in se8tihdabove the year

2000 is taken as the conversion baselinest€ are calculatethy summing the percentage
conveted between the baseline year of 2000 and 2010 (using observed rates of conversion
where availableland the area that iexpected to be converted between 2010 and 2020
according to the reference scenayiand then multiplying 15% of th productby the per
hectare recreation costs for the ecosystert shouldbe noted thatre-creation costs do not
include the costs of maintaining the area afteraeation, this is because such areas will be

in the early tages of development and will therefore often not require typical longem
maintenance management. As with the restoration costs;neation actions may be carried
2dzi Fye GAYS 0SG6SSy GKAA adGdzReQa ol asStAiAys
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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A X L oA

Table3-4Y t N22SOUSR IRRAGAZ2YIf O2ada 6e0 Ay HvHnun 2F | OKASOAYy Bostg I NAS
of key maintenance and restoration measures and expected key pressure levels in 2020

All costs are grascosts in Euros and based on current costs estimated from as close to 2012 as possible. Costs are all additional neeagistasyand expected

measures (ie the reference scenario) up to 2020. Costs do NOT include supporting actions (see chaptesddjevi at source measures to address pollution impacts

(see chapter 5) and some other costs described in section égts and totals are rounded to 3 significant figuidse 2020 annual maintenance area does not include
maintenance requirements forelONB+F 6 SR I NBFa +ta Ay LINI OGAOS (GKS&AS FINBlFa oAttt adAatf 2odér Ay S| NI
& I o 2irRliEated in the Instrument column. See section 3.5 for further explandfionsystem area = 8,949,182 ha

ANNUAL ONGOING MAINTENANCE NEEDS IN 2020

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
Agricultural abandonment and under
grazing 0.100%| 1.20%| Scrub cutting 100 10% AEM 89,500 1,070,000
Overgrazing 0.000%| 0.000% | Grazing regulation GAEQ - -
Burning management
10.0% 10.0%| plans GAEQC - -
Fire prevention &
10.0% 10.0%| control 1 100% AEM 895,000 895,000
Inappropriate burning and wild fires - -
MAINTENANCE TOTAL 2,250,000 17,100,000
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ADDITIONARESTORATION NEEDS TO REVERSE CURRENT DEGRADATION

Agriculturalabandonment and Tree and invasive speciq
under-grazing 1.45% 15.5%| removal 100 5% AEM 64,900 694,000
Vegetation re
Overgrazing 0.000% 0.000%| establishment 75 2% AEM - -
Vegetationre-
0.300% 1.50%| establishment 75 5% AEM 10,100 50,300
Inappropriate burning and wild Tree and invasive specig
fires 0.300% 1.50%| removal 100 5% AEM 13,400 67,100
Drain
0.075% 0.750% . . blocking 169 95% AEM 108,000 1,080,000
. Hydrological restoration
Drainage and low water table Turf
levels 0.075% 0.750% stripping 71 5% AEM 2,380 23,800
RESTORATION TOTAL 199,000 1,910,000

ADDITIONAL REREATION NEEDS TO REVERSE CONVERSION SINCE 2000

From
Afforestation 0.030%| 0.105%| Recreation forest 250 100% AEM 67,100 235,000
From
Agricultural 0.000%| 0.002%| Recreation agriculture 562 100% AEM - 7,540
RECREATION TOTAL 67,100 242000
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4 COSTS OF SUPPORTARGIONS

In the calculation of the costs of habitat maintenance and restoration it is necessary to
consider the possible need for additional strategic and supporting actsuts, 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 etesyservices. 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 suppomg activities include a number of actions that were specifically identified by
the European Commission in tiodiversity Strateggs being necessary to achieve Target

2 (seeBox1.2). In this respect it is especially important to note that the estabiestt 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 widepread pressures that are best dewalith at source (such as air
pollution) are described in Chapter 4 and hab#gecific 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 aret 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 coverad Chapter 4 and the habitapecific 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 aceguarid 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 reseadtsurveys,

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 maintenanceé gestoration
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 technésglerts and managersed
relating to coastal defences, flood management, water supplies, and climate).

87



Costs of implementing Targeta? the EU Biodiversity Strategy

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 Strateggnd some bthe work is being carried out by Member Stategichin

some cases draws on previous cdetpd or orrgoing studies. Neverthelessalthough this is

an ambitious and largecale research contract its costan be reliably assumed to be
insignificantcompared 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-sational, 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 areasidingl through
incentives to encourage tfpont 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 undertaka

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 restorathos is
unlikely to amount to more than 0.5 million Euro, and is therefore relatively small compared
to the other costs assdaated with meeting the target.

The costs of Action 6b are likely to be more significanthasrecently published Green
Infrastructure Strategy(European Commissiorz012) envisageghat the EU policy action

will result in andenabling framework providing a combination of policy signals and
technical or scientific actions, implemented within the context of existing legislation, policy
instruments and funding mechanismshe CommunicatiolR S F A y S &a stiadegicalla &
planned network of natural red seminatural 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 costal) and marine areas. On land, Gl is present in rural and urban
settingsb i 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 servicessreen infrastructure needs to be maintained and restored through
proactive, strategic and coherent actions across all policies that influencesthefuithe land

and sea.

CKS . A2RAGSNEAGE { (N GS3IeQa SYLKIaAa 2y 3INBS
the spatial integration of measures in the landscape and the restoration of connectivity is
essential. Restoration measures will theyef 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 implememiy 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, wdecitifies
certain key steps thaheed to be takenincluding: pomoting GI within the main policy
areas, particularly in relation to fundingmproving research and data, stremgining of the
knowledge base and promoting innovation (includmgpping and assessmentimproving
access to finance for Gl projectdsupporting Etlevel Gl projectsUnder the last heading
a new initiative is proposed to develop an instrumenTENG ¢ to promote largescale
crossborder Gl programs with a pdiuropean vision (mirroring similar instruments for
developing the tranguropean networks in energy and transport).

The costs of practical actions that restore habitats to enhance green tinfcasre are
captured in the assessment qiractical measuresfor each ecosystem in chaptes.
Therefore, the main focus here is assessingreen infrastructure costs that are associated
with overarchingmeasureghat are relevant to the Green Infrastructure Strategy, and which
are not included inthe ecosystem cost estimates

This analysislraws on a study by Mazza et al2012)for DG Environmen{2012) which
examined the effectivenessnd broad cost®f different options for implementing a green
infrastructure approach athe EU levelThe studyconcluded that many actions are already
underway and many current EU and national policy instrumertdgst 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 objectivelf.also found that specifimformation

on EUstrategic levebreen infrastructuraneasures isargely missingnd thereforemog of

the informationon costs was obtained froroject or national levesources

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

1 WISE (The Water Information System for Europe) and

1 BISE (Biodiversity Information System for Eujope

The onoff 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
LINAOS NI¥y3IS s61a TAESR 0SG6SSy eludingdees, trameh |
FYR Ffft 20KSNJ 02adGa0x gKAES (KS o0dzZR3ASO 2
(including fees, travel and all other costs).

VR
'.F

It should be oted that these costs only include the development of the information
platforms. Recuent 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 atpghe/European level, to achieve integration
into existing policies. At the European level, these actions will likely include:

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

i targeted stakeholder workshops on tleverall concept of green infrastructure and
its integration into specific sectors and relevant activities; and

1 the provision of wekbased information and data and the creation of networks of
current and upcoming 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°&reas
This wascommissioned by DG Environmerdgnd involved both targeted stakeholder
workshopsto key government officials and the production of official guidance documents
and had amaximumcost2 ¥ € H @xcladng WMAT (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%26f the entire budget, or
ennnInnny ¢gla aALISyd 2y gl NSySada NIrAaiAy3ao ¢
publication of leaflets, seminars and conferences, as well as target public awareness
campaigns on specific habitat types and their importance. Indase of the Pumlumon
FENXElFIYR NBAG2NI A2y LINR2SO0 Ay 21 fS&aX e€onwm
tourism facilities and promoting the area as a tourist destination, approxiipa®@% of the

total budget (2012) In the AlpineCarpathian Corridor initiative, communication or
O2yadzZ GF GA2y 02y &idfihé il Bulget{saeTallE4rl)1 Therefaxd thed
communication strategies at project level could equal exceed the cost of initiatives at the EU

level to integrate gree infrastructure into decisiomaking. This cost, taken together for
initiatives, could be an important cost to consider alongside the practical restoration
measures examined in chapter 6.

%0 http://ec.europa.eu/environment/funding/pdf/calls2010/specifications_en 10041.pdf
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Table4-1 Cost types of the Alpine Carpathian Corridor initiative

Cost type € % 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 §011)

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 infemsygstems (GIS)

with the objective of providing knowledge and raising awareness about the ecological and
sociceconomic value of natural areas, which would lead to a better consideration of natural

values and ecosystem goods and benefits in integrated |glanning.Between 2001 and

HamnIE GKS 02aid 27F {L¢0®jveragiKg tdapmoitaleBB0,00R dzy R € «
€/ha(Mazza et al, 2012)

At the project level, the total spend in four of the sixdepth cases which identified the cost

2F LI FYyyAy3aAs adz2NBSeéa |yR LINBLI NI 2NE &aGdzRAS
clear pattern wih respect to what percentage of the total this action constitutes (Sable

4-2).

Table4-2 Costs of planning, surveys, preparatory studies of green infrastructure initiatives

. . ~ r» | Total spend of| % of
Cost type Time period | { LISY R AYAGAL d total
Alpine Carpathian Corridor 20022012 1,015,000 4,858,810 21%
Gallecs 20022004 | 1,501,183 1,501,183 100%
Transformation of the banks of the Rhor| 20042008 1,100,000 42,886,000 3%
Tiengemeten 20082011 | 530,548 58,484,203 1%

Source: Naumann et §2011)

Development of Ewide 100x100 meter maps of green infrastructure

The closest example of this in the EU is the Czech Republic ecological network (Territorial
System of Ecological StabiltyTSES) 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 4dsentres 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 spiogef
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 indicatds tha mn YA € f A
GSNBE aLIlSyd F2N 6KS RS@St2LISyd 2F | Nry3as 2
actual implementation, prelominantly covered by the national budget (Mazza et al, 2012).

4.2.2 Conclusions

Given the recent publication of tHeU Green Infrasticture Strategytihas 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 gast that averallthe 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 capgcbuilding, which is not always necessarily covered by the
restoration measures, has been shown to be signifitanumerous case studies.

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

7a) In collaboration with the Member Statélse 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 ndbss of ecosystems and their serviceg 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 framewdok 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 theext 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 biodivelisy 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 ceffective use of funds (eg through
ecosysterbased 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 likely to involve some form of
biodiversity offsetting (see Chapt8J. Biodiversity offsetting is a markbfaised conservation

tool that aims to compensate for rekial biodiversity lossi€ 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 biodivssity at an alternate location. Such offsets can be carried out on a
projectby-project basis, or through habitat banks that may be set up in advance to offset
anticipated impacts in a pooled approach.
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