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Securing success for the Nature Restoration Law

The EU law would complement many others, but challenges loom
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n an attempt to halt and reverse biodi-
versity losses, the European Commis-
sion has proposed a new regulation, the
Nature Restoration Law (NRL). It could
become a cornerstone of Europe’s am-
bitions to restore biodiversity and eco-
system services for decades to come (7) and
demonstrate global leadership in address-
ing ongoing environmental crises. The draft
of the law, which is a first globally, has
been under political pressure from
various sides, and scientists have con-
tributed intensively to the discussion
(2). After trilogue negotiations among
the European Parliament, the Council
of Europe, and the European Commis-
sion, the final text of the NRL has been
agreed on (see the box). However, it will still
be subject to final votes within the Coun-
cil and Parliament. Here, we assess the po-
tential for the NRL to overcome problems
associated with implementation of related
European Union (EU) legislation, strate-
gies, and policies and what can be learned
for implementation of the NRL.

The NRL acknowledges that existing EU
legislation and policies have so far failed
to halt biodiversity losses (I) and conse-
quently, without new instruments, cannot
meet the targets of international agree-
ments, such as the Kunming-Montreal
Global Biodiversity Framework. Although
some of the NRL’s aims and approaches
overlap with other EU directives, strate-

gies, and policies, in particular with the EU
Biodiversity Strategy for 2030, the NRL is
distinct in terms of its coverage targeting
the majority of European ecosystem types,
its strong focus on restoration, and its pro-
vision of binding targets and clear time-
lines. This potential for regulatory power
may largely explain the contested nature of
its passage into legislation.

The prospect of the NRL achieving its
aims will be strongly determined by other
European legislation and policies that ad-
dress the environment as well as land and
water uses (see fig. S1). Policy coherence
requires complementary objectives and
instrument mixes within environmental
domains (3) while mainstreaming envi-
ronmental objectives into other policy

“This potential for regulatory power

may largely explain the contested

nature of its passage into legislation.”

domains (4). These may enhance options
for, or pose restrictions on, the implemen-
tation of the NRL. Key directives, some
of which came into force decades ago, in-
clude the Habitats Directive (HD), Birds
Directive (BD), Water Framework Directive
(WFD), and Marine Strategy Framework
Directive (MSFD). They share aims in safe-
guarding Europe’s biodiversity but have
not halted its decline. The Biodiversity
Strategy for 2030 (BS) targets halting bio-
diversity loss, while the Forest Strategy
(FS) and Common Fisheries Policy (CFP)
address major land and sea uses. Last, the
Common Agricultural Policy (CAP) has the
largest budget and affects nearly 40% of
the EU’s terrestrial area, yet agriculture

remains the lead driver of biodiversity loss
(5). Together, these directives and policies
cover a broad range of targets, sectors,
and approaches and are representative
for other instruments that will also inter-
act with the NRL implementation (see the
supplementary materials for details on our
analysis of existing legislation, strategies,
and policies).

LESSONS LEARNED

In developing the NRL, the EU has learned
from past experiences with European en-
vironmental legislation and policies and
avoids several obstacles that have ob-
structed their implementation.

As a regulation, the NRL will come into
force soon after it has been passed by the
EU Parliament. This is an advantage
in comparison with the HD/BD, WFD,
and MSFD, which needed to be trans-
posed into national law—a process
that takes several years. Although the
NRL will also need national imple-
mentation—for example, through
National Restoration Plans (NRPs)—
these could be passed by authorities with-
out legislative procedures. This is a major
advantage because speed is vital for tack-
ling the biodiversity crisis and fulfilling
the EU’s international commitments (6).

The NRL sets ambitious quantitative
targets in terms of both the areas to restore
and the timeframe, with targets for 2030,
2040, and 2050 (see the box). Experiences
with previous legislation support this ap-
proach. The WFD and the MSFD defined
deadlines for meeting the good status of
all water bodies and seas (although in the
case of the WFD allowing for an extension),
but these firm deadlines made continuous
restoration activities with intermediate
targets more difficult. Timing, however, is
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also an issue for the NRL. The NRL’s suc-
cess hinges on prompt action and the pro-
vision of effective tools for achieving tar-
gets within short timeframes, recognizing
the necessary time for nature to recover.
The NRL defines measurable and ap-
plicable indicators for restoration suc-
cess. These include the area of restored
habitats, which is easy to document and
to control. Other more generic indicators,
such as the Grassland Butterfly Index, are
well established, thus facilitating imple-

mentation. A third group of indicators
will require some standardization, such as
indicators of forest restoration. Although
no specific indicators are defined for ma-
rine ecosystems, criteria from the MSFD
could be applied. Hence, the NRL can to a
large degree capitalize on existing indica-
tors, in sharp contrast to the WFD, MSFD,
and HD/BD, all of which ignited extensive
indicator development processes that de-
layed implementation.

Another advantage is the use of NRPs,

Key features of the EU Nature Restoration Law

Chapter I: General Provisions

« Defines the overall targets (continuous
recovery of nature, fulfillment of
climate change objectives and interna-
tional regulations)

Defines key terms: Favorable reference
area (minimum area to ensure the long-
term viability of a habitat type), good
condition (characteristics that ensure
favorable conservation status according
to the HD or good environmental status
according to the MSFD), sufficient qual-
ity and quantity of habitat (conditions
required by a species for maintaining
itself on a long-term basis)

Chapter Il: Restoration Targets and
Obligations

» For Natura 2000 sites (Article 4): Good
condition (30% by 2030, 60% by 2040,
90% by 2050); and favorable reference
area (30% of the area needed to reach
the goal for each habitat type by 2030,
60% by 2040, 100% by 2050); improved
connectivity

For habitats of species listed in Annexes
I, 1V, and V of Habitats Directive and of
Birds Directive (Art. 4): Reach sufficient
quality and quantity of habitats (no time
frame given)

Marine Ecosystems (Art. 5): Reaching
good condition (30% by 2030, 60% by
2040, 90% by 2050) and favorable refer-
ence area (at least 30% by 2030, 60%
by 2040, and 100% by 2050)

Urban Ecosystems (Art. 6): No loss in
total national area of urban green spaces,
achieve thereafter an increasing trend
Rivers, floodplains (Art. 7): Removal of
barriers to longitudinal and lateral con-
nectivity to achieve restoration targets
and 25,000 km of free-flowing rivers;
maintain and improve natural functions
of floodplains

Pollinator populations (Art. 8):

Improve pollinator diversity, reverse
decline of pollinator populations by

SCIENCE science.org

2030; achieve thereafter an increasing

trend of pollinator populations
« Agricultural ecosystems (Art. 9):
Increasing trend at national level in two of
the three indicators: “Grassland Butterfly
Index," “stock of organic carbon in crop-
land mineral soils,” “share of agricultural
land with high-diversity landscape fea-
tures”; targets for “Common Farmland
Bird Index”: increase by 10% (2030),
20% (2040), and 30% (2050) for
member states with depleted farmland
bird populations, and by 5% (2030), 10%
(2040), and 15% (2050) for member
states with less depleted populations;
restoration of organic soils in agricultural
use constituting drained peatlands:
30% (by 2030), 40% (by 2040), 50%
(by 2050)
Forest ecosystems (Art. 10): Increasing
trend at national level of the “Common
Forest Bird Index” and in 6 out of 7
additional indicators such as standing
deadwood or forest connectivity

Chapter llI: National Restoration Plans

» Obliges member states to prepare res-
toration plans to implement the mea-
sures required for targets of Chapter I,
and to quantify the area to be restored

» Member states have full flexibility to
use or to discard funds from Common
Agricultural Policy and Common Fisher-
ies Policy for NRL implementation

Chapter IV: Monitoring

» Obliges member states to monitor-
indicators for restoration targets;
progress reports by the Commission

Chapter VI: Final Provisions

« Application of the NRL will be evaluated
by 2033, including possibly legislative
proposals for amendments

» “Emergency brake" allows member
states to halt NRL implementation
in farmland, if agricultural production
is at risk

which has the potential to provide an ap-
propriately tailored national framework
for NRL implementation. Although all the
above-listed directives are implemented
at the national level, there have been par-
ticularly good experiences when actions
take account of local contexts and needs,
as seen with the River Basin Management
Plans under the WFD. It is therefore im-
perative to ensure that the NRPs will be
backed by robust implementation tools
that adopt an adaptive cycle, whereby the
commission can request member states to
increase their ambition.

ADVANCING IMPLEMENTATION

The NRL’s aims reach well beyond the tar-
gets of existing legislation and policies (see
the box). In addition, the NRL offers great
potential to boost the implementation of
other European directives and policies.
Whereas the WFD and MSFD focus on
individual ecosystem types (surface water
and marine ecosystems), the HD/BD take a
broader approach, including a wide range
of habitats, and the BS is even more com-
prehensive (7) because it addresses species,
habitats, ecosystems, ecological processes,
and public engagement. The NRL is broad
but targets specific ecosystem types with
tailor-made approaches (see the box and
fig. S1). It may therefore have impacts
beyond the targeted ecosystems: For ex-
ample, restoring agricultural ecosystems
and forests has the potential to benefit
rivers and lakes, and restoring peatlands
can positively affect the landscape’s water
budget (8). Consequently, implementation
of the NRL can substantially benefit the
implementation of the HD/BD, WFD, and
MSEFD. This is most obvious for the HD/
BD, which addresses a greatly overlapping
list of habitats and species. The WFD and
the MSFD can benefit from reduced pol-
lution from agriculture and from the ad-
ditional approaches the NRL provides.
For example, the WFD does not explicitly
address floodplains, although floodplains
play an important role in the healthy func-
tioning of rivers and their ecological qual-
ity (9). Also, the implementation of the BS
will benefit from the restoration measures
initiated by the NRL.

At first glance, the NRL may seem to be
“conservative.” It focuses mainly on the
protection and restoration of habitats per
se and of habitats for individual species.
This is reminiscent of an approach from
the 1980s, seemingly ignoring calls for
more systemic, adaptive, and integrated
approaches to managing nature. Article 8,
with its focus on pollinators, is an excep-
tion to this. Ecosystem-based approaches,
nature-based solutions, and co-benefits of
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restoration for other environmental and
societal objectives are mentioned, but the
text does not elaborate on their imple-
mentation. Despite this, the NRL holds
considerable potential to operate at eco-
system levels, providing widespread soci-
etal benefits, particularly through the in-
creased supply of ecosystem services (10).
Enhancing landscape structure and rewet-
ting peatlands can increase the resilience
of agricultural ecosystems to droughts and
pests, and restoring pollinator popula-
tions can have direct positive impacts on
agricultural production. Similarly, recon-
necting rivers with their floodplains can
mitigate flood risks (II); increasing urban
green spaces can benefit urban climate and
people’s health; increasing forest diversity
can enhance resilience to extreme events;
and restoring marine ecosystems can ben-
efit recreation (12).

AVOIDING PITFALLS

A recurring problem with the implementa-
tion of European environmental legislation
and policies is the gap between targets and
effective implementation options. HD, BD,
WEFD, and MSFD have so far not achieved
their aims, and neither has the BS (see
table S2). Reasons are manifold. Besides
shortcomings in aims and approaches (see
table S3, a to g), a common denominator is
the lack of resources needed to implement
them successfully, including funding, hu-
man resources, appropriate planning pro-
cedures, and administrative capacities for
implementation. The passing of legislation
and policies have not always been followed
by the provision of appropriate resources
and capacity-building for implementa-
tion and monitoring. The NRL encounters
similar challenges because it is even more
ambitious. Implementation at the national
level must therefore assure a stringent pro-
cedure and a resilient funding structure,
as suggested by the original Commission
proposal. Although the targets are legally
binding, the measures to achieve them will
be voluntary actions by land and water
owners and managers, who would need to
accept co-responsibility and possess the
capacity to respond. This requires not only
financial investments but also supportive
institutions for cooperation, peer-to-peer
learning, business models that support
land-use change, and societal acceptance to
work with nature.

The required resources are not exclu-
sively of public origin. After the NRL’s
approval, the EU and member states are
tasked with mobilizing private financing
of restoration, endorsing suitable business
models that incorporate cost recovery (13).
These may involve refined carbon credit
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trading, collaboration with insurance com-
panies to mitigate flood or drought risks,
or customized options for investing in na-
ture. The European Investment Bank, and
its enhanced capacity to offer advisory
services alongside conventional financing,
could assume a more prominent role in
this regard.

It will be of equal importance to acquire
public funds for restoration of nature from
other components of the EU budget—in
particular, regional development and agri-
culture. So far, despite the installment of
relevant instruments, the CAP has not suc-
ceeded in achieving the aims of HD, BD,
and WFD. The CAP is unlikely to contrib-
ute sufficiently to the NRL implementation
if its support schemes are not modified
to strengthen the ambition of measures,
strictly enforce cross-compliance, and in-
crease funding for focused measures. A

“Although the targets are
legally binding, the measures
to achieve them
will be voluntary actions...”

specific clause is granting member states
full flexibility in using or foregoing CAP or
CFP funds for NRL implementation. Using
these funds could potentially offer unprec-
edented, cost-efficient opportunities for
both the NRL and the CAP and CPF. The
CAP’s agriculture-environment-climate
measures, along with the somewhat less
ambitious “Eco-schemes,” could support
habitat restoration and the recovery of
pollinator populations. Implementing the
NRL in farmlands is also vital for achiev-
ing various goals, including river-flood-
plain connectivity, river to coast-marine
connectivity (through controlled floods),
peatland targets (through alternative ag-
ricultural schemes such as paludiculture),
and even urban restoration (by maintain-
ing urban and peri-urban green and blue
spaces). Simultaneously, addressing cli-
mate change in agriculture necessitates
restoration measures such as landscape
water storage, reduced livestock densities,
and diminished nitrogen inputs.

The trilogue negotiations have intro-
duced two further elements that substan-
tially weaken the NRL. First, member
states may permanently deprioritize res-
toration actions in areas used for other
targets such as renewable energy infra-
structure and military facilities. Second,
the inclusion of an “emergency brake”
enables member states to temporarily sus-

pend NRL implementation in farmland,
over their entire area, under exceptional
circumstances that affect land availability
for agricultural production. However, an
evaluation of the NRL planned for 2033
could result in legislative proposals for
amendments, including a better coherence
with other legislation or policies.

Translating ambitions into actions still
requires a close alignment with both ex-
isting and emerging European legislation
and policies. Stability in the legislative
developments is crucial, considering that
nature restoration requires long-term per-
spectives. Provision of funding schemes
will determine whether the NRL will ad-
dress current pressures and drive much-
needed transitions. Given the urgency of
global crises, Europe cannot afford to de-
lay; the opportunity to install and imple-
ment an ambitious law, and the opportu-
nity to show global leadership, should not
be missed.
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Materials and Methods

For each of the following legislation, strategies and policies, we extracted key targets, strengths
and weaknesses related to conservation and restoration of habitats and biodiversity, using the
published text of the legislation, strategies and policies, and (if available) recent review papers:

e Habitats Directive (HD)
Birds Directive (BD)
Water-Framework Directive (WFD)
Marine Strategy Framework Directive (MSFD)
Biodiversity Strategy for 2030 (BS)
Forest Strategy (FS)
Common Agricultural Policy (CAP)

e Common Fisheries Policy (CFP)
We particularly looked into identifying co-benefits to be expected from the implementation of the
Nature Restoration Law (NRL) legislation, in particular socio-economic benefits, and a reflection
on lessons learnt that might help with the implementation of the NRL. We then rated the degree to
which the targets have been met, using the most recent official reports on the implementation of
the legislation, strategy or policy.
For each legislation, strategy or policy, we compiled implementation challenges (from literature
and expert opinion) that have been responsible for the failure to achieve their targets, e.g.,
administrative obstacles, responsibilities, lack of funding, and contradicting targets. For each of
these challenges, a qualitative / narrative check was performed on (i) if (and how) the challenge is
addressed by the NRL and (ii) if similar challenges are to be expected for the implementation of
the NRL (narratively and along a scoring of 0 to 2 with 0 = not relevant; 1 = partly relevant; and 2
= relevant). We checked if these obstacles are also applicable for the NRL implementation and
formulated recommendations on how the NRL could overcome the particular challenges.
For FS, CFP, CAP, we performed a literature analysis on which of their targets and implementation
steps have obstructed the achievement of biodiversity goals. Similar to the analysis of
implementation obstacles, we performed a qualitative / narrative check on which of these
obstructions is addressed at all by the NRL and if similar challenges are to be expected for the
implementation of the NRL.
We then compiled the results of the previous four steps separately for each legislation, strategy or
policy (tables S2e to S2g) and summarised in table S1.



Table S1. Overview of main references used to compile the Supplementary Text and tables S2
and S3.

Legislation, strategy, policy References
Habitats Directive (/6) 1,19, 20, 21, 23, 24, 25, 26, 27, 28, 29
Birds Directive (/7) 23,25 27, 30 1,29

Water Framework Directive

(33) 32, 33, 34, 35, 36, 37, 38

Marine Strategy Framework 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
Directive (42) 56, 57, 58

Biodiversity Strategy for 2030

61) 61, 62, 63 64

Forests Strategy (66) 66, 67

Common Fisheries Policy (69) | 69, 70, 71, 72, 73, 74

Common Agriculture Policy

76, 77, 78, 18, 79, 80, 81, 82, 83
(76)
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Fig. S1. Possible relations between the Nature Restoration Law (NRL) and other European
environmental legislation, strategies and policies.



Supplementary Text
Habitats Directive (HD) and Birds Directive (BD)

Targets, strengths and weaknesses: The aim of both HD (/4) and BD (/5) was to install and
mainstream protection measures of selected species and habitats across the EU. The target is to
maintain or reach favourable conservation status for all wild bird species in the EU and their
habitats (BD), non-bird animal and plant species as well as habitats (HD) that are ‘of community
interest’, i.e., endangered, vulnerable or rare. For this purpose, Annexes list valuable and
threatened species and habitats, and Member States established protected areas, forming the
Natura2000 network. Especially the deterioration prohibition stated in Article 6(2) fuelled an
increase in conservation activities and made it possible to judicially halt environmentally
damaging practices (e.g. CJEU Cases C-117/00 (16), C143/02 (17)). The main strength of the
directives is the creation of an EU wide network of protected areas through the Natura2000
network. In theory, this could ensure mainstreamed conservation efforts and wildlife that can
flourish independent of national borders. In practice, however, even though enforcement of the
laws by the European Court Justice is considered to be strict (/8), the implementation of the
Directives is slow and effects remain patchy. Merely 27% of species and 15% of habitats have
reached favourable conservation status (/), while 81% of habitats and 63% of species are still in
unfavourable status. Moreever, compared to 9% of habitats show improving trends, 36% show
deterioration. Similarly, species assessments show an improving trend for 6% of species, but a
deteriorating trend for 35% (/). Given the soft requirements for connectivity restoration in Natura
2000 sites, it could be argued that the failure to implement a proper, EU-wide network of protected
sites is by design (19). Similarly, the focus on conservation instead of specific restoration with
clear restoration norms, the inflexible structure of the Annexes with no adaptation or updating
process in place, and the lack of a deadline to reach the targets are by-design weaknesses of the
Directives (20, 21). A lack of funding and lack of personnel qualified to create management plans,
perform monitoring and work with stakeholders and national authorities are furthermore
commonly identified as major challenges to the implementation and have led to vast differences
in the implementation between member states (25, 29).

How the NRL can support the implementation: Large parts of the NRL are building upon the
Habitats Directive, potentially improving restoration and conservation efforts through setting
targets to establish effective and area-based restoration measures to cover all ecosystems in need
of restoration and at least 20 % of the European Union’s land and sea areas. The Birds and Habitats
Directives have no specific quantitative, area-based or time-bound targets for Member States to
carry out restoration measures, just to report on the measures taken, their purpose, location and
expected time-frame when a habitat or species response would be expected. In this respect, the
NRL can be viewed as a strong enabler by requiring more quantitative targets for restoration
actions to achieve the HD and BD goals. The NRL also addresses the need to identify funding
mechanisms to implement NRL-related restoration actions, granting Member States full flexibility
in utilizing or foregoing CAP or CFP funds for NRL implementation.

Lessons learned that help with the NRL implementation: Designation of Natura 2000 sites and the
implementation of restoration measures had been criticised as top-down and non-inclusive
especially in the starting phase of the legislation’s implementation (29). The preparation of
management plans for Natura 2000 areas is not mandatory and was consequently not performed
for all sites. Where management plans have been created, standards differ widely between Member
States (29). This has led to unclear responsibilities, a lack of funding designated towards nature




restoration and subsequently, a lack of qualified personnel to perform this task (25). Strategies to
aid implementation of restoration measures were developed by the European Commission, such
as the development of guidance for economic sectors or the formation of an expert group on the
management of Natura2000 sites (23, 8§3). Still, the Directives’ targets are far from being met and
obstacles are still related to stakeholder engagement and organisation of the management plans.
What is needed to improve the implementation of both BD and HD is not only more ambitious and
quantified targets like the NRL proposes; but much more a functioning support system around the
Directives, concerning funding, organisational support from the EU where local authorities can
learn from experts, and training programmes in how to engage with different stakeholder groups.
The NRL requires Member States to provide appropriate funding, yet it remains in the Member
States’ responsibility whether CAP or CFP funds are used for NRL implementation. While these
provisions are still vague, they are an improvement compared to the current practice of HD/BD
implementation.

Importantly, the NRL requires Member States to set up National Restoration Plans, which need to
be approved by the EU commission. These plans will offer opportunities to learn from best
practices, provide specific guidance to those Member States that need it and orchestrate
cooperation and synergies between Member States’ activities. While the Annexes of the Habitats
and Birds Directives are rigid without much room for adaptation, the NRL proposes to update
annexes after five years.

Even though interpretation and enforcement of the Directives by the European Court Justice is
considered strict (/8), critics claim the European Commission abandoned their post as ‘Guardians
of the Treaties’ in recent years by drastically reducing the number of infringement procedures even
where they would have been warranted (22). A support system for the implementation of the NRL
can only help so far if failure to comply is not strictly prosecuted.

Water Framework Directive (WFD)

Targets, strengths and weaknesses: The WFD (3/) aims at achieving the ‘good ecological status’
for all surface waters, which is defined by biodiversity-related criteria, e.g., abundance and
diversity of aquatic organisms. The WFD was a step in widening the focus from point-source
pollution to understanding aquatic ecosystem functioning and the wide range of ecosystem
services these ecosystems provide (34). The WFD can serve as a prime example for establishing a
Europe-wide monitoring system and has initialised a multitude of restoration actions, while its
targets have only been achieved to a minor degree: by 2015, only 40% of the surface waters were
in ‘good status’, i.e., their biodiversity remained depleted. Nevertheless, the WFD is the prime
driver of aquatic ecosystem restoration in Europe and through the mandatory requirement for
public participation, gave impetus to integrated basin planning and cross-sectoral dialogue (38). A
large number of individual restoration measures have been performed under the WFD, which have
led to local ecosystem status enhancement and widespread socioeconomic benefits (8§4).

How the NRL can support the implementation: Direct linkages of WFD and NRL are minor. The
NRL targets rivers (Article 7), but it is focussed on selected impacts, in particular connectivity.
While measures to enhance connectivity can support the probability of achieving good status, other
stressors have a stronger impact on ecological status, in particular water pollution and habitat
degradation (85, 86), the effects of which are becoming more acute due to the high water
temperature peaks associated with global warming. However, the targets for urban systems




(Article 6), agricultural ecosystems (Article 9) and rewetting peatlands (Article 9) could be very
beneficial also for water bodies, which are strongly affected by catchment land use. Therefore, a
strong indirect effect on water bodies can be expected if the NRL targets are met.

If the NRL demands higher ecological status due to Natura 2000 commitments, WFD objectives
are supported as well. However, should these habitats be deemed very common and widespread,
the deadline becomes 2050 and the potential derogations proposed under Article 17 may apply.

Lessons learned that help with the NRL implementation: In terms of monitoring, the WFD is a
prime example on how to implement a Europe-wide monitoring system. Lessons learned for the
NRL include the importance of intercalibration of national assessment systems and the importance
to centrally collect original monitoring data. In terms of measure implementation, the WFD
experience underlines that restoration is not successful if the responsible authorities have no
options to mitigate stressors originating from adjacent land. It also underlines that ambitious and
binding targets help with initialising restoration measures, but are not necessarily met if they are
not accompanied by sufficient restoration tools, funding and political will. Article 11 leaves open,
if CAP-funds, including the European Agricultural Fund for Rural Development (EAFRD), are
used to support freshwater restoration (39).

The most recent reviews of River Basin Management Plans show that it takes time to embed the
integrated basin approach but there are signs that more challenging issues are now being addressed
(e.g., e-flows). The WFD has a holistic view on aquatic ecosystems and thus requires that all
relevant stressors / pressures are addressed, which is often not realistic. Against this background,
the more limited and targeted NRL goals seem to be more feasible and achievable; whilst the
adaptive management approach of the NRL plans allows for learning and improvement. Recital
49 offers an important acknowledgement of the synergistic relationship between agricultural land
use and floodplain or riparian restoration when such restoration can ‘benefit of the long-term
functioning and productivity of the agricultural ecosystems’. To see that such synergy is achieved,
it will be important to set targets on the level of Member States and provide conflict resolution
mechanisms where there are competing claims on land and water uses. The introduction of an
“emergency brake” (article 22a), allowing member states to temporarily halt the implementation
of Article 9 under extreme (but poorly defined) conditions, could undermine progress to restoration
(and therefore to WFD objectives).

Marine Strategy Framework Directive (MSFD)

Targets, strengths and weaknesses: The MSFD (40) aims at achieving the ‘good environmental
status’ for all regional seas (i.e., Baltic Sea, North-East Atlantic Ocean, Mediterranean Sea and
Black Sea), which is defined by eleven descriptors, including biodiversity, non-indigenous species,
commercial species, food webs, eutrophication, seafloor integrity, hydrography, contaminants in
the environment, contaminants in seafood, litter and energy/noise. The MSFD can serve as a prime
example for establishing a European ecosystem-based management (EBM) approach, in which
humans and their activities are considered part of the marine system, and they should be undertaken
in a sustainable way, to achieve good environmental status. If this status is not achieved by 2020
(or 2026), a program of measures, including restoration actions, must be implemented by each
Member State. A certain number of individual restoration measures have been performed under
the MSFD, as well as other measures of protection and conservation of the seas (44, 48).




How the NRL can support the implementation: Linkages of MSFD and NRL include some marine
habitats, such as seagrasses, sediment bottoms, rocky habitats and dunes, but also habitats of iconic
species, such as marine mammals, sharks or seabirds. The NRL targets coastal (Article 4) and
marine ecosystems (Article 5), focussing on selected impacts, and related to Marine Protected
Areas and Habitats Directive. Since some of the targets are included in the MSFD programmes of
measures set up by member states, the NRL can reinforce the achievement of MSFD goals.
Lessons learned that help with the NRL implementation: In terms of monitoring, the MSFD is an
example on how to collaborate within European Regional Seas to jointly monitor them (45, 56)
However, some weaknesses and threats still remain (50). Lessons learned for the NRL include: (i)
harmonize the target setting, at least regionally, improving the evaluation and comparability of the
updated monitoring programmes; (ii) ensure consistency in the monitoring programmes among
countries, for indicators and criteria; (iii) assign a detailed list of species and habitats to each
monitoring programme; (iv) consider natural and seasonal variability for monitoring and
restoration (55). In terms of measure implementation, the MSFD experience underlines that
restoration is not successful if the competent authorities have no options to mitigate stressors
originating from adjacent countries or Areas Beyond National Jurisdiction. The MSFD has a
holistic view on marine ecosystems (under the EBM approach) and thus requires that all relevant
human activities and pressures, as well as the ecosystem components, are addressed. Against this
background, the more limited and targeted NRL goals seem to be more feasible and achievable,
especially those related to the protected areas, if these targets are enforced.

Biodiversity Strategy for 2030 (BS)

Targets, strengths and weaknesses: The Biodiversity Strategy for 2030 (BS) of the EU (59), a non-
binding strategy, aims at halting biodiversity loss and preserving ecosystem functioning by
protecting at least 30% of the EU’s land, while restoring ecosystems . For this, it targets creating
green and blue infrastructure, i.e., wildlife corridors and ecological networks, improving
connectivity between protected areas. It also aims at reducing anthropogenic stress through more
sustainable agriculture, fisheries, forest management, and urbanisation and halting the
establishment of invasive species. The BS offers a comprehensive approach addressing multiple
dimensions of biodiversity protection, including the species level, habitat protection, entire
ecosystems and ecological processes (60). It also acknowledges the importance of public
engagement and awareness and promises regular monitoring and reporting with a long-term vision
(63). This makes the BS a key example for an interdisciplinary approach towards biodiversity
protection. However, meeting the ambitious targets is obstructed by several challenges, including
that the targets are not legally binding, so that only 15% of habitats and 27% of species listed in
the HD and 47% listed in the BD are not under risk of extinction (/), despite aiming to improve
the status of 100% of the habitats and 50% of the species. Reasons are limited funding and
resources and varying degrees of implementation among EU member states and conflicts with
short term economic objectives. Also, policy coherence with other legislation is challenging, and
unharmonized monitoring methods across the EU further halt rapid progress. Lastly, slow
adaptation to global and climate change may further retard successful protection of biodiversity
(61, 62, 64). Nonetheless, the BS offers a foundation for pan-European ecosystem management
and joint efforts for biodiversity protection.




How the NRL can support the implementation: The NRL partly builds on the BS, both targeting
ecosystem restoration at different spatial scales of a multitude of ecosystems (NRL Articles 4-10).
The NRL can support the implementation of the BS through by improving enforceability of joint
targets by providing binding targets, approaches and timelines, quantifying these, and further
supporting public involvement and introducing novel funding opportunities. Hence, harmonising
different environmental legislation, strategies and policies will be crucial to successfully reach the
environmental targets.

Lessons learned that help with the NRL implementation: The BS is a clear commitment of the
European Union to stop biodiversity loss while enabling sustainable development. It is a pioneer
interdisciplinary strategy with clear ambitious targets regarding several environmental legislation
and policies (60) and is in line with international agreements such as the UN Sustainable
Development goals (88) and the Convention on Biological Diversity (8§9). However, its success
greatly relies on the Member State’s willingness to implement the strategy and to provide sufficient
funding, planning, governance and enforcement, and to mitigate competing interests (64). These
topics will also be crucial for the NRL implementation, but as a regulation, the NRL will provide
a much stronger lever. Particularly the lack of enforcement of several environmental policies, such
as the CFP and the CAP (90, 82) highlights the need for binding targets that are now provided by
the NRL. These must be supported by sufficient funding, planning and a long-term economic
perspective.

Forest Strategy to 2030 (FS)

Targets, strengths and weaknesses: As an additional initiative of the European Green Deal that is
building on the EU Biodiversity Strategy for 2030, the Commission adopted a new EU Forest
Strategy to 2030 (65). The FS outlines a vision and concrete actions for increasing the quantity
and quality of forests in the EU and strengthening their protection, restoration and resilience. It
aims to facilitate adapting Europe’s forests to new conditions, weather extremes and high
uncertainty brought about by climate change (65). The main objectives of the FS are effective
afforestation, forest preservation and restoration in Europe, to help to increase the absorption of
COao, reduce the incidence and extent of forest fires, and promote the sustainability of forest-based
bioeconomy, while accounting for biodiversity. It also aims to strictly and effectively protect all
primary and old-growth forests in the EU. Most importantly, the FS demands that clear cutting
practices in the EU countries should be used only in duly justified cases (65). It also requires
adequate distribution of funding for landowners dedicated to restoring their forests through carbon
credits compensations and payments for ecosystem services. Implementing the NRL alongside the
EU Forest Strategy for 2030 presents opportunities for synergistic ecosystem restoration, enhanced
forest governance, climate change mitigation, and green job creation. However, challenges may
arise due to conflicting objectives, competing land use priorities, stakeholder engagement, and
monitoring requirements.

In practical terms, the FS defines ‘thresholds and ranges’ that establish the boundaries of
sustainability. The FS includes a pan-European indicator set to monitor progress towards the
Strategy’s objectives. Two thirds of the objectives and commitments identified in the FS can be
monitored at least partially - and in some cases weakly - by those indicators, whereas new
indicators need to be developed for the remaining third (66).
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How the NRL can support the implementation: The Nature Restoration Law establishes a legal
framework for ecosystem restoration, including forests, aligning with the FS goals. It can prioritise
biodiversity conservation, supporting diverse forest ecosystems and sustainable forest
management. The law can foster coordination among different groups of stakeholders, as well as
enhance monitoring and evaluation of restoration projects, by allocating resources and incentives.
Public awareness and engagement can be further promoted, while research and innovation can
contribute to effective forest restoration and management. Additionally, the NRL can address
climate change challenges, emphasising climate-resilient approaches to protect forests from
climate impacts.

Lessons learned that help with the NRL implementation: Implementing the NRL can benefit from
setting well-defined goals and guidelines for ecosystem restoration, ensuring clarity and
consistency in actions, by adopting robust monitoring and evaluation processes to measure the
impact of restoration activities and make informed decisions. It can learn from employing an
adaptive management approach, enabling adjustments in response to emerging challenges and new
information. Furthermore, the FS underlines that the NRL should ensure sufficient resources and
incentives to motivate stakeholders to participate actively in restoration activities as well as to
focus on long-term objectives for ecosystem restoration, recognizing that positive outcomes may
take time to materialise (67). There is also a need for long-lasting support and political will to
achieve restoration goals.

Common Fisheries Policy (CFP)

Targets, strengths and weaknesses: The CFP (68) aims at having all fish stocks within safe limits
in Europe, defined by the Maximum Sustainable Yield, which is the largest catch that can be taken
from a species’ stock without reducing the size of the population (72). The CFP recognises that
fishing activities affect marine ecosystems through seabed disturbance, bycatch of key species and
effects on marine food webs (70). However, at the same time, fisheries are affected by climate
change, river nutrient discharges and other human pressures (e.g., agriculture, industry, shipping,
etc.), introducing diverse pollutants at sea, such as litter, traditional and emerging contaminants
(69, 73). The CFP implementation needs to be strengthened, especially regarding: (i) the landing
obligation; (ii) the contribution to the implementation of environmental legislation and the related
governance system; (iii) the improvement of the knowledge base and the strengthening of the
ecosystem-based approach, keeping in mind both socio-economic and environmental objectives;
(iv) the allocation of quotas at national level and the transparency of the process; (v) the sector’s
energy transition; and (vi) the development of biophysical and socioeconomic indicators to be used
in fisheries management and conservation measures (72).

How the NRL can support the implementation: Linkages of CFP and NRL include marine habitats,
such as seagrasses, sediment bottoms, rocky habitats and dunes, but also habitats of iconic species,
such as marine mammals, sharks or seabirds (some of them affected by bycatch). The NRL targets
coastal (Article 4) and marine ecosystems (Article 5), focussing on selected impacts, and related
to Marine Protected Areas and Habitats Directive. Since some of the targets are related to the CFP,
the NRL can reinforce the achievement of CFP objectives. Vice versa, Member States can use CPF
funds to fund restoration activities under the NRL.

Lessons learned that help with the NRL implementation: In terms of monitoring, the CFP is an
example of how long-term and detailed data recording for biophysical variables that characterise
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many stocks, can be obtained by collaborating within large organisations (e.g., Copernicus, ICES,
CIESM). Lessons learned for the NRL include: (i) the harmonisation of methods across stocks and
seas will improve the evaluation and comparability for the recovery of restored habitats; (ii)
consistency in the use of indicators needs to be ensures; (ii1) a detailed list of species and habitats
in the NRL is useful for implementation; (iv) the interaction among species needs to be considered
(72, 74).

Common Agricultural Policy (CAP)

Targets, strengths and weaknesses: Following Article 39 of the Treaty on the Functioning of the
EU (75), the CAP aims to support productivity, farm incomes and stable markets. Recently, the
CAP also included operational targets of environmental sustainability by promoting sustainable
farming practices, as reflected in the CAP objectives for the funding period 2023-2027 (Article 6).
The environmental objectives specifically seek to promote sustainable land management practices,
enhance biodiversity protection on agricultural landscapes, improve water resource management,
and introduce climate change mitigation measures. This should be achieved by three key elements
in the updated ‘green architecture’ of the CAP, particularly ‘enhanced conditionality’ (formerly
Cross Compliance and Greening) defining basic standards to which farmers have to adhere, newly
established Eco-Schemes as voluntary measures in Pillar 1, and Agri-Environmental and Climate
Measures (AECM) in the CAP’s rural development plan (Pillar 2) — with the aim to incentivize
farmers to improve agricultural practices (97, 92). While the CAP’s targets of (short term) food
security and financial support have been met (92), targets of environmental sustainability have
been only achieved to a minor degree (79, 81). The environmental targets set too low requirements
for environmental protection; and the introduced eco-schemes, in many Member States, may not
be ambitious enough to generate change in management and restoration. It has been shown that
the AECMs have the potential to support the specific implementation of the BD and HD,
depending on the regional design and funding of targeted measures (94). However, in total, the
AECM did not receive sufficient funding budgets; the investments are not balanced between
uniform payments; and many of the measures chosen by member states are not effective enough
to promote environmental protection and biodiversity-friendly farming (77, 83). The CAP could
still potentially serve as a key instrument to achieve the future NRL-targets in terms of biodiversity
protection and habitat restoration, and has some instruments to promote pan-European
improvements for land use management challenges. However, the high share of CAP subsidies
that are independent of business models and farm practices (especially Direct Payments) sets a
challenge to transform agriculture toward a more environmentally friendly orientation (59, 78, 86).
Furthermore, most farmers are exempt from basic good practices (‘Good Agricultural Ecological
Condition’, GAEC) as required by enhanced conditionality. Recent derogations from some of
these standards, cancelling the Ecological Focus Areas (EFA) in the year 2022, and cancelling
Good agricultural and environmental conditions (GAECs) 7 and 8 in 2023 in response to the
Russian war against Ukraine, demonstrate high sensitivity of the CAP to deregulation pressures,
and highlighting the importance of an external legislative framework.

How the NRL can support the implementation: Both CAP and the NRL target sustainable, resilient
and biodiverse agriculture (NRL Articles 8 and 9), thus addressing the largest share of land use in
Europe (93). The NRL can support the implementation of the CAP’s environmental targets by
setting clear, binding, and more ambitious targets for 2030, 2040 and 2050, by e.g., promoting
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diverse landscapes, securing (and increasing) the stock of organic carbon in soils and restoring
pollinator populations. These are practically achievable through existing CAP instruments, as they
merely require an update of Eco-Scheme lists, improving the alignment of some existing
instruments (e.g. payments for Areas of Natural Constraints) and possibly conducting some
changes of funding priorities in the CAP. Other agricultural measures target extensification (or in
rare cases abandonment) of farm practices to allow habitat restoration and rewetting of peatlands.
In cases where land is taken out of production, they go beyond the CAP and possibly
complementing it. However, lacking a clear financial plan, a substantial change based on the NRL
alone is unlikely and will need more ambitious targets in the next update of the CAP. Many
approaches of the current CAP contradict the NRL targets, in particular the main focus on direct
payments. If the NRL, in particular Articles 8 and 9, should be successful, the next CAP needs to
have a much stronger focus on results-based agri-environmental measures that particularly support
the NRL’s aims, for example funding schemes for rewetting peatlands. It is of crucial importance
that measures to implement the NRL can also capitalise on CAP funds, but this option was
unfortunately delegated to Member States’ responsibilities in the NRL. Given the demonstrated
low ambition of most Member States with regards to farmland biodiversity, this is a risk. For land
that is taken out of agricultural production, additional funding beyond the CAP needs to be more
clearly defined.

Lessons learned that help with the NRL implementation: The CAP is an example for EU-wide
policy acting over decades with a long-term perspective (92). It fosters promising approaches of
incentivizing agricultural transition to more sustainable land management with approaches such
as the Eco-Schemes, rural development plans or the associated Farm to Fork Strategy. In terms of
environmental objectives, however, the implementation is not very successful, partly due to
conflicts of interest with short term economic goals and the funding of business-as-usual farming
models, diluting ambitious environmental protection measures (87). Also, the funding of
environmental transition is not sufficient (77), highlighting the importance of securing funding for
NRL implementation. The more ambitious and binding targets for environmentally friendly
agricultural management, as proposed by the NRL (particularly Articles 8 and 9), and the
introduction of new and scientifically well-established indicators (butterflies, carbon stocks,
landscape features) can yield more promising results and are hence important to retain and even
expand. Also, by highlighting the economic sense of investing in environmental protection with
larger returns than the initial costs, the NRL may help delivering promising results also for
farmlands.
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Table S2. Biodiversity-related targets and degree of achievement obtained by the individual legislation,
strategies and policies.

Legislation | Ecosystem Organism groups | Biodiversity- Degree of target
types addressed related targets achievement
addressed

Habitats Terrestrial, Habitats (EUNIS) | Favourable 15% of habitats,

Directive freshwater and conservation status | 27% of species in
marine of defined habitats | good conservation

and species status

Birds Terrestrial, Birds Favourable 47% of bird

Directive freshwater and conservation status | species in good
marine of all bird species | conservation status

and of habitats of
certain bird species

Water Rivers, lakes, | Phytoplankton, Good ecological By 2015, 40% of

Framework | transitional and | phytobenthos, status / potential of | surface waters met

Directive coastal waters | macrophytes, all surface waters | targets, 60% failed

invertebrates, fish | by 2027

Marine Marine waters | All marine, from | Good By 2020, loss of

Strategy from coast to plankton to environmental marine biodiversity

Framework | EEZ boundary | mammals status in all seas by | has not been

Directive 2026 halted; marine

ecosystem
condition is
generally not
‘good’; signs of
recovery for some
species and areas

Biodiversity | Terrestrial All from Habitats | Coherent trans- By 2020: 15% of

Strategy for | (soil, from plants to European nature habitats and 27%

2030 agriculture, invertebrates and | network; of species listed in
urban, forests), | vertebrates Protection of at Habitats Directive
freshwater, least 30% of land | and 47% of species
marine and sea by 2030 listed in Birds

directive not under
risk of extinction
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Legislation | Ecosystem Organism groups | Biodiversity- Degree of target
types addressed related targets achievement
addressed

Forests Forests All components of | Biodiversity Recently adopted

Strategy forest biodiversity | friendly strategy, not yet

afforestation and quantified
reforestation;

Closer-to-nature-

forestry practices;

forest reproductive

material

Common Marine (and Fish, shellfish All fish stocks In 2018, from 188

Fisheries freshwater) within safe limits stocks 22% in good

Policy status (using 2

criteria), and
further 34% (using
one criterion)

Common Agricultural Farmland birds, Maintain and Few positive

Agricultural | ecosystems, pollinating enhance outcomes - local

Policy soil, indirectly | insects, soil biodiversity to success depending

other
ecosystems
(e.g., aquatic
ecosystems) by
reduction of
diffuse
pollution

organisms, aquatic
organisms, High-
Nature Value and
Natura2000
habitats and
species

support agricultural
production -
particularly by
Ecological Focus
Areas; Climate
Change mitigation
by Agri-
Environment-
Climate-Measures

on farmers
engagement; CAP
has mainly
objectives, rather
than quantifiable
targets (except for
share of Ecological
Focus areas or
share of organic
farming, which
slightly increased)
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Table S3a. Implementation challenges for meeting the biodiversity-related targets of the Habitats Directive (HD) and the Birds
Directive (BD) and relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 =

relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Policy

Lacking or weak political
commitment and support for
biodiversity policy

When writing National
Restoration Plans,
synergies with other
sectors/measures can be
identified

Less relevant, as the NRL
targets are binding, likely
leading to stronger policy
support

Finance, economy and capacity

o Insufficient personnel
capacities

e Lack of knowledge and/or
skills of management staff

even more relevant for the NRL
implementation, as the targets
are more ambitious and to be
implemented in a shorter
timespan.

Funding e Financial incentives 2 | Appropriate and flexible funding | Establish appropriate
o Insufficient funding for member states will also be decisive for the funding mechanisms, also
designated for e Integration of NRL- implementation of National using private funding and
implementing the objectives into EU- Restoration Plans under the funding provided by the
Directives Funding programmes NRL. There is an investment CAP
e Unsuitable financing gap of over 40 billion euros for
mechanisms resulting in a NRL (94).
lack of management plans
for implementation
Institutional capacity Not addressed 2 | Well-trained personnel will be Enhance and train personnel

in the relevant authorities.
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected for
the implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Implementation barriers

Communication barriers
between authorities and
stakeholders

Open and inclusive
preparation of National
Restoration Plans

Communication will be even more
relevant for the NRL
implementation, as the targets are
more ambitious and to be
implemented in a shorter timespan

Training programmes in
how to engage with
different stakeholder
groups

Inconsistencies / intransparency

between Member States in
designation and
management of protected
sites (Natura 2000)
within Member States, if
implementation is
delegated to federal states
or regions

management plans not
consistent in scope and
content, as these are just
optional instruments
High complexity of the
Directives and
corresponding guidelines
result in a lack of
transparency and
understanding by
implementing authorities

Obligatory National
Restoration Plans

The proposed content for the
Restoration Plans is fairly
concrete, however, inconsistencies
between Member States will
remain, as it is up to the Member
States how the targets will be
achieved

Clear guidelines for
National Restoration
Plans.
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected for
the implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Conflicts in targets with other
sectors or measures, such as
Climate Change mitigation

o NRL targets more
closely linked to
Climate Change
mitigation

o Integrated planning
towards areas where
both can be achieved

o Conflict with land users will

inevitably occur, but conflicts
with Climate Change
mitigation measures will be
less relevant

e Despite integrated planning

approaches, it is still likely that

e Develop guidance
for economic
sectors; establish
expert groups

e Transition of
economy needed to
live within

simultaneously the space will not suffice the ‘planetary
needs for both biodiversity boundaries’
protection and the constantly
growing economy
Data and monitoring
Lack of data for the assessment | Obligatory monitoring NRL indicators are simpler as Harmonise indicators

of sites

programmes under the
NRL

compared to the BD/HD
indicators; but monitoring and
reporting requirements are set too
sparsely in most cases (every 6
years)

between countries and
regions to enable
comparability of results;
ensure yearly monitoring

Rigid and outdated species lists
in the Annexes with no
adaptation practice

Update of the Annex lists
after five years

All restoration targets are based on
the condition of Annex
species/habitats, so careful and
adaptive selection is crucial

Ensure ecologically sound
selection and adaptation of
targeted habitats

Soft requirements for
connectivity in Natura2000
sites

No quantification for
improved connectivity is
included, but measures
outside Natura2000 sites
can improve connectivity

Connectivity will remain as a
challenge, but NRL has more
options to improve connectivity

Formulate clear targets
and indicators of
connectivity
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Table S3b. Implementation challenges for meeting the biodiversity-related targets of the Water Framework Directive (WFD) and
relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the

Recommendations for
NRL implementation

e The use of WFD economic
instruments is partial and not
well implemented in many
Member States

over 40 billion euros for NRL
(78)

NRL? to overcome the challenge
Policy
Ecological and political Not addressed 2 | Long time periods for the Success should not only be
timescales achievement of the goals, measured by the achievement of
e Implementation and success independently from implemented | status, but also by the degree of
of restoration measures restoration actions, are expected | implemented restoration actions
requires long time periods (e.g., due to required
e Insufficient knowledge on recolonisation)
how fast biota will respond to
restoration
e Long time needed to
implement measures that
require land use change
e Time lags due to internal
nutrient loading and low
recolonisation potential
expected
Finance, economy and capacity
Financing Not addressed 2 | There is an investment gap of Use a combination of financial

strategies to fund NRL
including public incentives,
cost-recovery measures and
private investments

19




Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the
NRL?

Recommendations for
NRL implementation
to overcome the challenge

Lack of governance tools to

address the main stressors

affecting ecological status

e No direct influence of
implementing organisation on
riparian and catchment land
use

e lack of capacity to direct
voluntary measures

Indirectly addressed by
the demand for the
removal of lateral
barriers and floodplain
restoration

e Impacts of surrounding land
use on status of Natura2000
sites is likely, independently
from implemented
restoration actions

e Difficulty in spatially
targeting measures
associated with other
legislation, strategies and
policies

Strong policy coherence
mechanisms in developing but
crucially implementing and
reviewing National Restoration
Plans

Implementation barriers

Slow implementation of measures
due to conflict with over land and
water uses (e.g., hydropower) and
lack of skills/capacity in
implementing Natural Water
Retention Measures or
paludiculture

Not addressed

2

Lack of political will, lack of
capacity building for advisors,
resistance from land managers
can be expected

Better policy coherence with
CAP measures

Slow and insufficient progress in
ecological status improvement

Indirectly addressed by
the demands for
additional restoration
actions (removal of
longitudinal and lateral
barriers)

As targets are ambitious and not
only influenced by the
implementation of restoration
measures, but also by large-scale
stressors and recolonisation
obstacles, slow progress in
habitat condition improvement is
expected, too

Success should not only be
measured by the achievement of
status, but also by the degree of
implemented restoration actions
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the

Recommendations for
NRL implementation

NRL? to overcome the challenge
Derogations (Article 7) allows Not addressed 0| There is no mechanism for [llustrate where and how
less stringent objectives or derogation but the objectives are | working with nature can protect
timescales targeted, so Member States can | private enterprises and society
choose where to target their from risks or increase
efforts. Conflicts between productivity. Conflict resolution
private and public good delivery | processes and tools should be
is likely to impede developed.
implementation.
Bridging ecology and Not addressed 1| It is only vaguely outlined how | Monitoring results, amended by

management in River Basin

Management Plans

e Deriving management
decisions from ecological
data are difficult in case of
complex multi-stressor
situations

e Some assessment metrics are
not related to specific
pressures (general
degradation metrics) and are
difficult to apply to plan
restoration measures

management / restoration
decisions are to be based on
monitoring results

data on implemented restoration
actions, should be centrally
collected and stored to allow for
an assessment of restoration
efficiency
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the

Recommendations for
NRL implementation

NRL? to overcome the challenge
Emerging stressors Not addressed 2 | Effects of emerging stressors are | Consider ecosystem
e Assessment metrics often not addressed explicitly, only as | development (‘prestoration’)
focussed on ‘traditional a reason for the non-fulfilment rather than restoration targets
stressors’ (organic pollution, of targets according to Article 4.
eutrophication) Overall, the NRL is targeting
e Lack of attention for both, biodiversity decline and
emerging stressors (climate climate change.
change, water scarcity, alien
species) included
Ecological status response to Not addressed 1| ¢ NRL allows for considerable | Monitoring results, amended by
restoration degree of freedom on how data on implemented restoration
e Response of biota to the targets will be achieved | actions, should be centrally
restoration measures in e No central collation of data | collected and stored to allow for
complex multi-stressor and experiences on an assessment of restoration
situations poorly predictable restoration activities and efficiency
e Lack of data and experience their successes planned
on spatial and temporal scales
required for restoration
Data and monitoring
Intercalibration Not addressed 1 |e Most monitoring criteria Consider intercalibration of

e Differences in national
assessment systems, due to
biomonitoring traditions

e Effort and time required for
intercalibration has been
more than expected

according to Art. 17 (e.g.,
habitat area) do not need to
be intercalibrated

e Condition of habitat types is

assessed differently by
member states

habitat condition between
member states to avoid
differently stringent targets
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the

Recommendations for
NRL implementation

NRL? to overcome the challenge
Monitoring data Not addressed There are no plans for central Europe-wide collection of
e Comparability of original data collection of original monitoring | original monitoring data should
between countries is limited data be planned from the very
due to different sampling beginning of the
methods, taxonomic implementation
resolution and density of
sampling sites
e Original data are not centrally
stored
Surveillance monitoring and Not addressed Monitoring is focussed on the A fraction of the monitoring

operational monitoring

e Very few surveillance
monitoring sites in many
member states, which limits
European State-of-
Environment overviews, as
well as the detection of
emerging stressors and long-
term trends

e No Europe-wide data base on
surveillance monitoring

improvement of conditions, not
on long-term changes caused by
other drivers, e.g., climate
change

sites should be placed in
habitats that already achieve
good condition, to allow for
unbiased analysis of long-term
trends
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation of the
NRL?

Recommendations for
NRL implementation
to overcome the challenge

Monitoring requirements of WFD

and other European legislation

e Definitions of objectives and
requirements of WFD and
other directives are not
always consistent

e Potential synergies of
monitoring systems resulting
from different directives not
fully exploited

Not addressed

The NRL is capitalising on the
condition assessment of the HD
and on the ecosystem condition
assessment in the accounting
framework, but ignores
assessment results of other
directives

In case of freshwater habitats,
good condition (according to
Article 3) could be defined as
‘good ecological status’
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Table S3c. Implementation challenges for meeting the biodiversity-related targets of the Marine Strategy Framework Directive
(MSFD) and relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

responsible for sea uses

ecosystem types
that influence
each other

Challenges of implementation (How) does the Is a similar challenge expected for the Recommendations for
NRL address implementation of the NRL? NRL implementation
this challenge? to overcome the challenge
Policy
Ecological and political timescales | Not addressed Long time periods for the Success should not only be
e Implementation and success achievement of the goals, measured by the achievement
of restoration measures independently from implemented of status, but also by the degree
require long time periods restoration actions, are expected (e.g., | of implemented restoration
e Insufficient knowledge on due to required recolonisation) actions
how fast species, habitats and
ecosystem services will
respond to restoration
e Long time needed to
implement measures that
require human activities
change
Implementation barriers
Lack of governance tools to Indirectly Impacts of surrounding uses on status | Strong cooperation with land
address the main pressures addressed by in protected areas is likely, and sea users and the relevant
affecting environmental status involving independently from implemented legislation, strategies and
No direct influence of organisation | various restoration actions policies, in particular with the

CAP
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Challenges of implementation

(How) does the
NRL address
this challenge?

Is a similar challenge expected for the
implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Slow and insufficient progress in | Indirectly As targets are ambitious and not only | Success should not only be
environmental status improvement | addressed by the influenced by the implementation of | measured by the achievement
demands for restoration measures, but also by of status, but also by the degree
additional large-scale pressures and of implemented restoration
restoration recolonisation obstacles, slow actions
actions progress in habitat condition
improvement is expected also for
NRL-related measures
Bridging ecology and management | Not addressed It is only vaguely outlined how Monitoring results, amended by

Deriving management
decisions from ecological data
are difficult in case of
complex multi-pressures
situations

Some indicators and criteria
are not related to specific
pressures (general
degradation) and are difficult
to apply to plan restoration
measures

management / restoration decisions
are to be based on monitoring results

data on implemented
restoration actions, should be
centrally collected and stored to
allow for an assessment of
restoration efficiency
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Challenges of implementation

(How) does the
NRL address
this challenge?

Is a similar challenge expected for the
implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Emerging pressures Not addressed Effects of emerging stressors are not | Consider ecosystem
e Assessment criteria often addressed explicitly, only as a reason | development (“prestoration’)
focussed on ‘traditional for the non-fulfilment of targets rather than restoration targets
pressures’ (eutrophication) according to Article 4
e No (or still little tested) Overall, the NRL is targeting both,
criteria for the effects of biodiversity decline and climate
emerging pressures (climate change
change, non-indigenous
species, noise, litter) included
Environmental status response to | Not addressed e NRL allows for considerable Monitoring results, amended by

restoration

Response of species, habitats
and ecosystem services to
restoration measures in
complex multi-pressure
situations poorly predictable
Lack of data and experience
on spatial and temporal scales
required for restoration

degree of freedom on how the
targets will be achieved

e No central collation of data and
experiences on restoration
activities and their successes
planned

data on implemented
restoration actions, should be
centrally collected and stored to
allow for an assessment of
restoration efficiency

Data and Monitoring
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Challenges of implementation

(How) does the
NRL address
this challenge?

Is a similar challenge expected for the
implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Monitoring data Not addressed There are no plans for central Europe-wide collection of
e Comparability of original data collection of original monitoring data | original monitoring data should
between countries is limited be planned from the very
due to different sampling beginning of the
methods, taxonomic implementation
resolution, density of
sampling sites, and spatial and
temporal cover
e Original data are not centrally
stored (raw data used in the
assessments are not available)
Coordinated monitoring among Not addressed Monitoring is organised in already Ensure that adequate

Member States sharing the same
regional sea

Very few coordinated
monitoring surveys, to ensure
results comparability and
reduce costs of monitoring
No Europe-wide database on
monitoring

existing networks, but needing
adaptation to include more species
and descriptors, as well as ensuring
full spatial cover and long-term
monitoring, to understand changes
caused by climate change

monitoring networks cover
spatio-temporal changes, to
allow for unbiased analysis of
long-term trends
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Challenges of implementation

(How) does the
NRL address
this challenge?

Is a similar challenge expected for the
implementation of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Monitoring requirements of MSFD
and other European legislation

Definitions of objectives and
requirements of MSFD and
other directives are not always
consistent (e.g. Habitats and
Birds Directives)

Potential synergies of
monitoring systems resulting
from different directives not
fully exploited

Not addressed

The NRL is capitalising on the
condition assessment of the HD and
on the ecosystem condition
assessment in the accounting
framework, but ignores assessment
results of other directives.

In case of marine systems,
good condition (according to
Article 3) could be defined as
‘good environmental status’.
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Table S3d. Implementation challenges for meeting the biodiversity-related targets of the Biodiversity Strategy for 2030 (BS) and
relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Policy

Political collaboration

Success relies on willingness
of Member States, as the
targets are not binding and
coordination across and
within Member States (e.g.
designation of protected
areas or Natura 2000 sites)
Management plans often not
in accordance with EU
standards

Conlflict with short term
economic objectives

Most protected area
designations by country-
based assessments, yielding
inconsistencies, management
gaps and lacking
connectivity

e EU-wide platform
for coordination and
cooperation and
provision of binding
targets, approaches
and timelines

e EU-wide monitoring
and reporting
framework

e Financial incentives
for member states

e ‘EU Green Network’
of natural and semi
natural areas

Despite financial incentives
and EU-wide coordination and
cooperation planned, the
success still relies on the EU-
Member States. Question
remains, if financial
incentives/legal requirements
will be sufficient to target short
term economic objectives.

Internalisation of
externalities, so that short
term objectives are no longer
economically sound, if not
sustainable for the long term

Finance, economy and capacity
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Economy

Competing interest in
land/sea use may result in
designation of protected
areas in remote, isolated
areas

Incompatibilities with other
policies such as CAP (direct
payments potentially
increasing further
intensification of agriculture)
Blue growth in marine areas
can potentially compromise
biodiversity protection

EU Green Network
(ecological corridors)
Financial incentives

Question remains, if the
financial incentives proposed
will be sufficient. The EU
Green Network is a good start
to connect restored habitats

Internalisation of long term
effects of economic practice
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Funding/Monitoring

Financial resources are not
sufficient to implement all
desired measures

Payment gap for
management of current
protected areas

Lack of funding for
monitoring past
implementation projects
Funding from private sector
may have other motives
Potential conflicts with
stakeholders, lacking
involvement or
misinformation despite
efforts

e Integration of NRL-
objectives into EU-
Funding
programmes

e Economic incentives
for conservation and
restoration

1 | Appropriate and flexible

funding will also be decisive
for the implementation of
National Restoration Plans
under the NRL. There is an
investment gap of over 40
billion euros for NRL (79)

Rather implement measures
now than postponing them.
Ensure long term funding
dedicated for biodiversity
(conservation covenants); use
EU Taxonomy to ensure
eligibility of private
investments.

Institutional capacity

The success of the BS relies
on capacities of national
authorities, NGOs and
research and public
engagement - joint work is a
challenge

Not addressed

2 | The same problem is likely to

occur

Provision of enough funding
needed and education

Implementation barriers
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Challenges of implementation (How) does the NRL Is a similar challenge expected Recommendations for
address this challenge? for the implementation NRL implementation
of the NRL? to overcome the challenge
Public awareness e Promotion of 2 | Similar challenges are Enforcement and potentially
e Some of the currently sustainable tourism expected, because promotion barriers needed to protect
protected areas are used for practices and education alone will not be | especially sensitive species
recreational activities with e Education sufficient from stress
potential negative impacts
External pressures e Linking existing 1 | Although the linking of Continuous adaptation to
e Current protected areas protected areas existing and new protected global changes
affected by global change across EU Member areas is likely to increase the
such as climate change, States - more resilience, external pressures is
invasive species connected networks likely to increase over time
e Ecosystem management are more resilient
sometimes rather harm than | ¢ New tools and
protect ecosystems (e.g. by approaches of
planting exotic trees) management and
e Simple planting of trees does conservation
not benefit biodiversity, but
rather forest renewal
Conflicts in targets Integrated planning 1 | Despite integrated planning Transition of economy
e Potential conflicts between approach to find areas approaches, it is still likely that | needed to live within
climate and biodiversity where both can be the space will not suffice the ‘planetary boundaries’
protection achieved simultaneously needs for both biodiversity
protection and the constantly
growing economy
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

International cooperation Promotion of sustainable | 1 | Global crises and trade Aiming for global
e The Strategy does not and responsible agreements cannot be predicted | cooperation and coordination
specify how ‘externalisation’ | consumption and influenced easily. e.g. by investment funds
of biodiversity burden should | support of international Therefore, externalisation
be prevented (e.g., rain efforts of biodiversity cannot be precluded easily.
forests) protection and EU-trade
agreements
Data and monitoring
Data Increasing share of 1 | Protection of soil biodiversity Clear focus on transition to

e Soil biodiversity only partly
addressed, rather as a side
effect from other measures

organic farming (Article
9, currently removed)
requires national
strategies for soil health
improvement

still appears to be considered a
‘by product’ but is at least
highlighted

more sustainable land uses
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Table S3e. Implementation challenges for meeting the biodiversity-related targets of the Forest Strategy (FS) and relation to NRL
text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation

Recommendations for
NRL implementation

participation: Ensuring effective
involvement of diverse
stakeholders, including forest
owners, local communities,
NGOs, and indigenous groups. It
requires transparent decision-
making processes, capacity
building, and addressing
conflicting interests and power
dynamics to avoid resistance from
stakeholders.

offer additional options
to liaise different
stakeholders groups
including governments,
private sector actors,
local communities, and
NGOs

and gaining support from
various societal groups for
restoration activities is a
challenge for the NRL as well

of the NRL? to overcome the challenge
Policy
Conflicting Objectives: Forest Indirectly addressed by 2 | Conflicts between restoration | Identifying priority areas for
restoration activities may involve | the requirement of targets and approaches for the restoration of individual
the removal of certain tree species | national restoration plans different ecosystems may ecosystems in the national
or modification of forest that may address these occur, but due to the restoration plans
landscapes, which could conflicts specificity of the targets
potentially conflict with defined for individual
biodiversity conservation (e.g. of ecosystem types these will be
grasslands) and sustainable forest limited
management
Finance, economy and capacity
Stakeholder engagement and National restoration plans | 1| Liaising stakeholder interests | Aligning the NRL with the FS,

there is an opportunity to
strengthen forest governance,
promote stakeholder
participation, and ensure the
effective implementation of
restoration measures in
forested areas

Implementation barriers

35




Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation

Recommendations for
NRL implementation

of the NRL? to overcome the challenge

Climate change impacts: The focus of the NRL is | 2| The NRL’s targets are Implementation should include
Significant impacts on forests and | much more on restoration similarly affected by climate adaptive management
the forest sector expected, which | rather than on sustainable change. At the same time, the | approaches
will require adaptation measures | forest management NRL can contribute to climate
and sustainable forest change mitigation efforts by
management emphasising reforestation and

afforestation activities.
Competing land use Priorities: Indirectly addressed by 2 | Conflicts between targets for Definition of priority areas for
The availability of land for the requirement of individual ecosystem types are | restoration of individual
restoration projects and national restoration plans likely to occur as well ecosystem types
sustainable forest management that may address these
may be limited due to competing | conflicts
demands for agriculture,
urbanisation, or infrastructure
development
Data and Monitoring
Establishing robust monitoring The NRL specifies a 1| Though indicators have been | Monitoring and evaluating the

frameworks, data collection
systems, and indicators to track
the implementation of restoration
measures, sustainable forest
management practices, and the
achievement of desired outcomes

is complex and resource-intensive.

number of seven
indicators for forest
biodiversity, which are
straightforward to

address but may still need
further refinement. Six
out of seven indicators
shall be chosen.

defined, they may still need
refinement to enable a
straightforward monitoring

outcomes of restoration
activities to enable evidence-
based improvements in
restoration and management
practices
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Table S3f. Implementation challenges for meeting the biodiversity-related targets of the Common Fisheries Policy (CFP) and
relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Policy

Eco-schemes in most countries
are not ambitious enough to
generate a change in management
(= restoration), funding periods
not always align with the time
needed to achieve environmental
outcomes.

not addressed

The NRL will build on
existing legislation, strategies
and policies such as the
possibility to set up eco-
schemes. However, the target
of restoration may result in
higher ambitions of the EU-
member states for eco-

Consider more ambitious,
Europe-wide Eco-schemes

Complex policy framework with
numerous regulations can pose
challenges for fishers
understanding and complying
with requirements.

limited as possible, ensuring
appropriate infrastructure for
public access, reporting and
data-sharing between public
authorities

burden is unlikely to disappear
completely.

schemes.
CFP alignment with MSFD Aiming to keep Although this point is Better engage stakeholders
objectives. administrative burden as regarded, the administrative and try to simplify, without

oversimplifications

Finance, economy and capacity
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Mechanisms to compensate
fishers if areas are taken out of
fishing especially for restoration
and rewilding

Compensation through
incentives and buyers of
ecosystem services

Funding appears not sufficient
to compensate for all nature
restoration, as largely based
on existing legislation,
strategies and policies that
lack funding.

Provision of funding
needed, as long-term return
expected

Overall CFP investments should
be better balanced with
biodiversity conservation.

not addressed

The NRL will build on CFP,
so it will face a similar
challenge.

Increase incentives for
environmentally friendly
and sustainable fishing
methods.
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Table S3g. Implementation challenges for meeting the biodiversity-related targets of the Common Agricultural Policy (CAP) and
relation to NRL text. Column ‘Is a similar challenge expected...’: 0 = not relevant; 1 = partly relevant; and 2 = relevant.

Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Policy

The CAP’s Good Agricultural and
Environmental Conditions (GAEC)
set too low requirements in terms of
area and quality, and most farmers
are exempt of these. Even with
these, many farmers do not comply,
due to tradition, resistance to
change, and insufficient

monitoring.

not addressed

—

Even though stakeholder
involvement is planned and
may contribute to improve and
specify targets, the NRL is
largely dependent on a more
ambitious CAP

Joint involvement with
farmers and
environmentalists to work
on the future of farming,
including agricultural
transition

Eco-schemes in most countries are
not ambitious enough to generate a
change in management (=
restoration), the yearly funding
approach does not align with the
time needed to achieve many of the
environmental outcomes

not addressed

The agri-environmental targets
of the NRL are also largely
dependent on member states’
implementation, however
restoration may result in higher
ambitions of the EU-member
states for eco-schemes,
particularly in Natura2000 sites

Close cooperation of NRL
and CAP jointly defining
more ambitious, Europe-
wide eco-schemes
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

Conflict of CAP objectives (time-
lag):

CAP balances multiple objectives,
including environmental protection,
economic viability, social
challenges - while trade-off occur
among objectives. Long-term, short
term economic considerations (by
agricultural lobbies and pharma-
industry) and farm income
sometimes overshadow
environmental priorities and
consequently, dilute ambitions of
environmental protection measures.

Focussing on Ecosystem
Services and Economics of
Biodiversity

Contrasting objectives with
land users (in particular
farmers) are expected

Ensure funding and
independence of lobbyism
and involve investment
funds and insurance
companies

CAP fails to integrate objectives of
WEFD, Sustainable Pesticide Use
directives, SDGs, Aichi Targets,
Green Deal. Complex policy
framework with numerous
regulations can pose challenges for
small farmers understanding and
complying with requirements and
requires a lot of administrative
capacity

Aiming to keep
administrative burden for
all entities as limited as
possible, ensuring
appropriate infrastructure
for public access, reporting
and data-sharing between
public authorities

Although this point is regarded,
the administrative burden is
unlikely to disappear
completely

Better engage stakeholders
and try to simplify, without
oversimplifications

Finance, economy and capacity
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation
of the NRL?

Recommendations for
NRL implementation
to overcome the challenge

CAP lacks mechanisms to
compensate farmers if land is taken
out of production especially for
restoration, including rewetting and
rewilding

Compensation through
incentives and buyers of
ecosystem services

As funding appears not
sufficient to compensate for all
nature restoration, as largely
based on existing legislation,
strategies and policies that lack
funding. The European
Development Fund and
Horizon Europe would need to
step in.

Provision of funding
needed, as long-term return
expected

Agricultural Environmental and
Climate Measures (AECM) have
insufficient budgets and, in some
areas (e.g. rich soils), low uptake by
farmers

not addressed

Funding is not clear yet, so
similar problems of funding are
to be expected

Ensure enough funding
(maybe in cooperation with
insurance companies), as in
the long term the
investments are likely to be
fruitful; incentivise
Member States to seek
coherence between CAP
and NRL

Overall CAP investments are not
balanced between business as usual
farming and biodiversity-friendly
farming, with predominant uniform
payments least effective for
biodiversity conservation

not addressed

Depending on how strongly the
NRL will build on the CAP,
similar problems are expected

Increase incentives for
environmentally friendly
farming methods

Implementation barriers
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Challenges of implementation

(How) does the NRL
address this challenge?

Is a similar challenge expected
for the implementation

Recommendations for
NRL implementation

of the NRL? to overcome the challenge
Lack of targeted measurements: By being based on several | 0| No Work interdisciplinarily
CAP does not adequately address legislation, strategies and
diverse environmental issues across | policies including EU soil
the different European regions, strategy
failing to address region-specific
challenges (e.g., regarding soil
conditions, climate, etc.), nor focus
on small farms (High Nature Value
Farmlands)
Missing indicators for impacts on NRL introduces new three | 1| The new indicators offer a Promote and incentivise

biodiversity

well-established indicators
within Article 9, and
Article 8 addresses
pollinators

significant improvement but
the list of (non-pollinator)
indicators is very short.
Monitoring and reporting
requirements (every 6 years) is
insufficient to assess the status
and respond appropriately.

yearly monitoring
regardless of reporting
requirements by the
Commission
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