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Abstract: The EU Water Framework Directive (WFD) obliges EU Member States to achieve good
ecological status in all surface waters by 2027 at the latest. In many regions, this implies fundamental
transformation from engineered water landscapes back to near-natural structures. By example of the
German State of Lower Saxony it is shown how this transformation of water landscapes essentially
requires a transformation of the institutional foundations of water management, too. It is argued from
a legal perspective that certain general, justiciable minimum requirements are to be deduced from the
WFD as to (1) planning and enforcement of restoration measures, (2) land acquisition, (3) organisation
and (4) finance which delimit the ample margins Member States enjoy in designing the institutional
substructure. With regard to Lower Saxony, it is explained why this State is clearly failing to meet
the minimum requirements and how it needs to transform its institutional arrangements to make
them fit for purpose. The article concludes that WFD enforcement should pay more attention to the
institutional underpinning and it submits that examples and benchmarks should be further explored
by comparative research.

Keywords: EU water framework directive; Germany; Lower Saxony; ecologic water quality; river
restoration; planning; organization; finance

1. Introduction

The EU Water Framework Directive (WFD) [1] is a pioneering piece of transformative
environmental legislation aimed at long-termed implementation of ambitious environmen-
tal quality objectives by a planned, cyclic and integrated river basin management approach.
By adopting the Directive in the year 2000, the EU Member States committed themselves
to involve all relevant actors in order to achieve a good ecological and chemical status of
surface waters by 2015 or—by exemption—by 2027, at the latest. Although, today, the
regular implementation period has long passed and the ultimate 2027 deadline is coming
into sight, many states are still far away from fully achieving the status objectives [2]. As
to ecological status, only about 40% of the European surface water bodies were in a good
status at the outset of the 2nd management cycle [2] (p. 23). Germany belongs to the states
particularly lagging behind with around 90 % of its water bodies still missing the targets,
many of them by far [2] (p. 31). Significant implementation deficits have also emerged
in other EU Member States. Recently, 22 states were addressed by a Commission’s pilot
query as first step towards official infringement procedures on diverse aspects of the WFD
implementation [3]. As was already shown by earlier implementation reviews, the WFD is
suffering from serious implementation gaps in most Member States [2,4].

In the meantime, the sobering state of implementation has also amplified fundamental
doubts against the WFD, criticising its objectives and target-oriented management ap-
proach as overambitious, inapt and unenforceable [5,6]. The EU Commission, instead, has
concluded from its “Fitness Check” in 2019 that the WFD needs no revision and that all
parties should focus on more effective implementation [7]. Hence, the ambitious experi-
ment of the WFD is now approaching its ultimate practical and political litmus test. It is
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now that Europe and its Member State need to find out precisely why implementation is
not proceeding at sufficient pace and what should be done to accelerate it.

As a contribution to such scrutiny, this article aims to show—by the example of
the German State of Lower Saxony and with a focus on ecological river restoration—
how progress towards the ecologic transformation targets may suffer, above all, from a
persisting lack of essential institutional underpinnings. Moreover, it is submitted from
a legal perspective that certain general and justiciable minimum requirements are to be
deduced from the WFD as to (1) planning and enforcement of restoration measures, (2) land
acquisition, (3) organisation and (4) finance which delimit the ample leeway Member States
enjoy in designing their institutional substructure. With regard to Lower Saxony, it is
explained why the state is clearly failing to meet these minimum requirements and how it
needs to revise and substantially transform its institutional arrangements to make them fit
for purpose.

Although the analysis presented below is focused on the example of Lower Saxony, it
is assumed that the findings are relevant for many other European states and regions. From
previous assessments, it appears that most EU Member States have avoided substantial
restructuring of their institutional arrangements [4,8], and the widespread delays in ecolog-
ical restoration are providing increasing evidence that the predominant business-as-usual
approach is inapt and fails to meet the deeper transformation requirements of the WFD.
Hence, the example of Lower Saxony is also used to incite a stronger European debate on
legal minimum requirements of institutional implementation. Beyond the legal perspective,
this article also aims to outline development options for the institutional wheelwork of
ecological river restoration and to inspire further R&D projects in that regard.

After a brief explanation of the underlying material and methods, we proceed by
explicating: the ecological objectives and basic instruments of the WFD, their general
transposition in German law and the lack of progress in terms of measures and ecological
quality (Section 3); the underlying institutional implementation deficits in Germany and
its State of Lower Saxony, in particular (Section 4); the illegality of these deficits in light
of the WFD (Section 5); and possible options to overcome the deficits and move forward
towards the 3rd management cycle (Section 6). The article closes with some conclusions on
the basic institutional requirements of ecological transformation in water management and
beyond (Section 7).

2. Materials and Methods

The article presents results and insights from a broader study that the author has
conducted with a group of investigators on behalf of the German State of Lower Saxony [9].
In this study we analysed (1) the relevant legal requirements and the implementation
deficits in the state, (2) the structural causes behind and (3) possible ways to adapt the
institutional arrangements to the WFD requirements. By the notion of “institutional”
arrangements, we mainly refer to established legal, organisational and fiscal orders. The
concept of “social institutions”, as is known, has found various interpretations according
to the particular heuristic context [10].

This study combines legal interpretation and implementation analysis and builds
strongly on previous exploratory work of the relevant administrations as well as text
mining, qualitative interviews and intense exchange with stakeholders [11]. The broader
study also includes economic analysis of the financing schemes, which, however, is not
presented below as this article is more focused on the legal and regulatory perspective. To
some extent, this perspective does include the manifold “non-legal” research regarding
challenges of institutional fit and design associated with the WFD and its integrated
approach [12]. However, the present analysis is less aimed at advancing the theoretical
groundwork of political implementation theory or at tracing the diverse manifestations of
WFD implementation than explicating, indeed, “hard” legal implementation requirements
and pertaining development needs.
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3. The Ecological Restoration Objectives and Key Implementation Challenges
3.1. Transformation of the Surface Water Landscape to Good Ecological Status or Good
Ecological Potential

Art. 4 WFD obliges Members States to “protect, enhance and restore all bodies of
surface water ( . . . ) with the aim of achieving a good ecological and a good chemical status
by the End of 2015”. The “good ecological status” is defined in Annex V as showing only
slight deviations from the pristine “high status” one would find in a (reference) water body
of the same type in the absence of human impacts. Leading status criteria is the composition
of species of that reference water body subdivided into the compounds (1) phytoplankton,
(2) macrophytes and phytobenthos, (3) benthic invertebrate fauna and (4) fish.

Hydromorphological and chemical conditions are only referred to as supplementary
criteria. However, it is apparent from the assessment reports that hydromorphological
conditions are a dominant reason surface waters do not achieve a good ecological status
in many European regions next to nutrient and pesticide pollution from agricultural
sources [2]. Improving the ecological status of rivers and streams mostly requires, above
all, two things: (1) a restoration of nearly natural hydromorphology with sufficient passage,
natural banks, side structures and floodplains, meanders, littoral vegetation etc., and (2) a
strong reduction of nutrient and pesticide emissions from agricultural fertilisation [13]
(p. 23) [14]. Restoring natural structures often implies considerable construction work and,
hence, high investment. In any case it requires sufficient land in the periphery of the water
bodies which in most cases is agricultural land thus to be acquired from farmers. In some
cases, renaturation objects also come into conflict with further uses such as, in particular,
flood-protection for settlements, navigation or energy production.

With regard to all these uses—and for agriculture in particular—the ecologic objectives
of the WFD imply a principle change of course in water management. In a long history,
waters were basically only managed and engineered to facilitate exactly these human
purposes and, most notably, farming, settlement and navigation. In many regions—and es-
pecially in lowlands—rivers were strongly altered, converted into waterways, straightened
by bank reinforcements and dikes, regulated by locks, barrages and weirs and cut off from
floodplains and wetlands through dams and dikes. Engineered water landscapes were long
praised as blessings of technological development and enablers of intensive land-use [15].
Institutions, laws and agents of water management were mainly determined to maintain
domesticated water landscapes while protection of aquatic ecology was mostly limited
to protected areas and regulated under nature protection law, not water law. Beyond
these areas, water engineers hardly paid attention to water ecology. Under the WFD, this
has fundamentally changed. The Directive has made healthy ecology a prior objective of
water management requiring ubiquitous restoration towards near natural structures. This
includes a recast of existing water body structures and, as the case may be, also a retraction
of uses—predominantly of agricultural kind [13] (p. 88).

However, the WFD does not neglect those human uses that depend on previous
accomplishments of water engineering. In fact, it seeks a compromise by lowering its eco-
logical quality objective with regard to water bodies that were artificially built or strongly
modified in order to facilitate human purposes as mentioned above. According to Art.
4.3 WFD, such “artificial or heavily modified water bodies” (AHMWB) are to achieve a
“good ecological potential”. Read in connection with the conditions of AHMBW designa-
tion (Art. 4.3), this special target requires renaturation only in so far as the measures would
not have “significant adverse effects on” the human purposes served by the modifications
(4.3(a) WFD) [16]. This term is, of course, open for interpretation especially as regards the
question of when adverse effects are to be considered “significant”. Is it, for example, a
significant effect on agricultural land-use if farmers have to relinquish riverine premises for
the restoration of natural structures that were historically removed to enable extended farm-
ing? In the CIS Guidance Document No. 4, the notion of significance has been convincingly
interpreted as requiring socio-economic weighing and precluding only minor effects with
regard to the total scope of the effected human activity [17]. In German implementation
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practice, accordingly, the concepts of AHMWB and “good ecological potential” have not
been applied as precluding, for example, structural renaturation on farmed land. The
German river basin plans and programs also demonstrate that a lot can be done to improve
AHMBWs by recasting the modifications in a more environmental friendly fashion and by
resorting to modern technologies of eco-friendly water engineering (fish passes, ecological
stepping stones, etc.) [18].

Of course, such renaturation measures are often costly and difficult to design. In
order to be both effective and cost efficient, they need to be developed within a coherent
restoration concept and with due regard to the ecologic and economic context both locally
and in the wider catchment [19] (p. 56). This is why river restoration requires a planned
implementation process as is provided by the Directive (Section 3.2 below). Planning,
adapting, funding and actually executing such measures regularly takes time and resources
and can sometimes even be overly costly. Moreover, there is often considerable uncertainty
as to whether and in what timespan the measures will eventually be effective in the light of
the WFD status criteria. This is why the Directive provides a set of exemptions allowing
for revision, deadline extensions and, to a limited extent, also an adaption of the objectives
(Section 3.3 below).

3.2. The Planned and Cyclic Transformation Approach

The WFD obliges Member States to develop their pathways and measures to good
water status by means of River Basin Management Plans (RBMPs, Art. 13 WFD) and
Programs of Measures (PoMs, Art. 11 WFD). RBMPs basically comprise a comprehensive
mapping of all water bodies and a description of the status quo, determined quality
objectives, exemptions, implemented measures, projected effects and trends, economic
analysis and monitoring programs (Annex VII of the WFD). Based on the RBMPs, the
PoMs must determine the measures that will be taken to achieve good status in each water
body. The PoMs shall be coordinated within the catchments with the aim of determining
cost-efficient combinations of measures. RBMPs and PoMs are to be revised every six years.
The first planning/management cycle lasted from 2009 to 2015, the ongoing second cycle
extends to 2022 and the 3rd cycle is currently under preparation. In principle, Member
States were obliged to achieve the status objectives within the first management cycle, i.e.,
by December 2015. However, as mentioned, the Directive acknowledges that this regular
time-frame may not be adequate in some cases and therefore provides some room for
adaption and improvement in subsequent cycles.

3.3. The Exemptions: Deadline Extension (Art. 4.4) and Lowered Objectives (Art 4.5)

According to Art. 4.4 WFD, Member States are allowed to extend the 2015 deadline
with regard to single water bodies for two further management cycles (6 years each
and until 2027 at the longest), if they provide evidence by their management plans that
completing the improvements within the timescale would be disproportionately expensive
or infeasible due to technical reasons or natural conditions. Further than this, Member
States may also determine less stringent objectives as far as they prove that completing the
improvements would be disproportionately expensive or infeasible even in the long run
and beyond the 2027 horizon.

All exemptions assume that every reasonable effort is taken to minimise deviation
from the regular quality objectives and achieve, at least, best possible status. In any
event, a detailed motivation must be provided in the RBMPs in order to make the use
of exemptions transparent and to facilitate effective participation and review (Art. 4.4(d)
and 4.5(d) WFD) [16]. At the same time, it is obvious that the exemptions provided in
Article 4 WFD are very vaguely formulated, thus leaving ample room for interpretation
and administrative discretion especially about disproportionality of costs [20,21]. All the
more it is important that the use of exemptions is embedded in a transparent planning and
participation process [20].
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3.4. Legislative and Administrative Implementation in Germany—Basic Orientation

For basic understanding of the German Case presented herewith, it is important to
bring into mind the federal structure of the Country and the distribution of competences
following its particular approach of “administrative federalism” [22]. Essentially, this
means that the federal level holds broad and preemptive legislative competences while
it is for the (sixteen) regional states to implement and execute the federal laws. It is
the paramount responsibility of the regional states to provide adequate administrative
capacities and fiscal means for effective implementation. As part of their executive role the
states are competent to regulate by state laws details of implementation as well as issues
not exhaustively covered by federal legislation.

With regard to the WFD, federal legislation has mostly limited itself to transposing
the Directives’ stipulations literally to the German Water Act (Wasserhaushaltsgesetz-
WHG) and has barely provided supplementary clarifications or instrumentation. The WFD
regulations on water quality objectives and exemptions were basically copy-pasted to Sec.
27-31 WHG and the stipulations on RBMPs and PoMs to Sec. 83 and 82 WHG. Sec. 7
WHG transposes the obligation to coordinate water management within the river basins
but it does not provide particular forms or procedures. In sum, it is widely left to the
regional states to develop the legal, organisational and fiscal substructure for effective
implementation (with federal waterways partly forming an exemption). Therefore, the
present implementation analysis is focused mainly on the states level and on the example
of Lower Saxony, in particular.

3.5. The Wide Implementation Gap and Vast Use of Exemptions in Germany and Particularly in
Lower Saxony

Germany—along with many other Member States—widely failed to meet the regular 2015
deadline. At that time, only around 8% of the surface water bodies were reported to achieve a
good ecological status. As a consequence, deadline extensions were extensively used—for more
than 90% of the surface water bodies—in the first management cycle, and even in the ongoing
second management cycle this rate has not significantly changed [11] (p. 20) [9] (p. 152). The
explanations given for these exemptions in the RBMPs mainly refer to technical and economic
barriers to structural renaturation. Most frequently, they point to: lacking availability of riverside
spaces; lack of capacities at local implementation levels; duration of planning and permitting
processes; and duration of natural attenuation [4] (p. 114).

These implementation barriers appear to be particularly high in the German State of
Lower Saxony where the overall situation of water ecology is even worse. By December
2015 only 2% of the rivers were reported to be in a good status and improvements in the
lower quality classes were limited to a few percent [23]. In the second management cycle,
too, no significant improvements are expected and, hence, deadline extensions until 2027
were used almost ubiquitously across the state. The reasons why Lower Saxony is so far
behind in improving its ecological water quality are twofold: on the one hand, this is owing
to the geography of the state with its vast areas of fruitful lowlands and a strong tradition
in water engineering and intense agricultural land-use. As to its initial situation, this region
is certainly among those furthest from the ideal of the WFD. On the other hand, the poor
progress is also strongly owing to institutional and fiscal implementation deficits as will be
explained in the following.

4. The Institutional Implementation Deficits in Germany and Lower Saxony in Particular
4.1. Lack of Concrete and Binding Implementation Planning

River restoration is—as explained above—a complex undertaking and demands
coordination of various measures and multiple stakeholders on local and catchment scales.
It thus requires effective planning regimes extending from basin to local scales and leading
to concrete implementation plans with binding measures and timelines. Prima facie,
the WFD planning instruments (RBMP and PoMs) are framed as catchment-scale plans.
However, the wording of Art. 82 WFD suggests that PoMs are to determine concrete
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and binding measures, and this effectively implies that local implementation plans be
established as an indispensable part of the planning approach. Apparently, this requires
Member States to supplement the catchment scale planning by a local planning level
where specific local issues are adequately assessed and solved. Local restoration planning
is essentially needed for regulating local conflicts and coordinating restoration projects
with relevant spatial plans and developments. Moreover, it is an indispensable means for
assessing and realising synergies with flood-protection and nature conservation objectives
and capacities [19] (p. 56) [9] (p. 219). It is for these grounds that informal planning
approaches for “river development” (Gewässerentwicklungspläne) have already been
developed for selected river stretches back in the 1990s when river restoration was merely
a matter of nature conservation and performed in selected sites only [9] (p. 140, p. 219).
When the restoration task was extended to basically all streams by the WFD, it should have
been clear that adequate planning instruments would need to be established and made
obligatory on a ubiquitous basis. However, this is not exactly how the planning needs were
tackled in Germany, and Lower Saxony in particular.

In accordance with the WFD, the German states have set up, coordinated and reported
their RBMPs and PoMs on the river basin level. As the river-basin scale is quite large,
often extending over several states, it is perceivable that basin-wide programmes cannot
accommodate detailed local measures and implementation plans. As a consequence, the
PoMs adopted for the 1st and 2nd management cycles did not include such measures.
Rather, they only listed the general types of measures that would need to be taken for
each water body to achieve good ecological status or potential. Hence, the PoMs do not
determine where exactly, when and by whom the measures are to be taken.

Local planning instruments to solve these questions have not been established formally,
so far. In contrast, Lower Saxony and most other German states have framed their PoMs
explicitly as a “planned offer” (Angebotsplan) to the local agents and left it basically up to
them to decide, when, where and by whom—and even if at all—these types of measures
will be implemented on the ground. Hence, the planned approach of the WFD is not
effectively extended to the level of local action. Specification and implementation of the
PoMs is, instead, basically left to voluntary action of the local agents.

Instead of enforcing binding implementation plans, Lower Saxony has tried to facili-
tate local action by soft initiatives and fiscal support [24]. In particular, the state has devised
informal regional WFD-implementation districts and initiated so-called “area-cooperation”
of local communities and stakeholders as bottom-up facilitators of local restoration projects.
Moreover, it has established a special restoration initiative (“Water-Alliance”) providing
some additional staff and financial support for a selection of prioritised water stretches.

In the first term of WFD management, these bottom-up initiatives did harvest some
low-hanging fruits but the potential of voluntary action was quickly exploited [11] (p. 60).
It soon became clear that voluntary implementation ends abruptly wherever it meets with
manifest opposing interests. Such interests are vastly present in Lower Saxony, mostly
represented by farmers who have a strong stance in regional politics and widely refuse to
accept higher flood risks, pay significant contributions or even relinquish land for river
restoration purposes.

4.2. Lack of Effective Land Access

Ecological restoration of channeled waters is, however, rarely possible without access
to riverine land. Since in most cases this land is in private hands and it is rarely possible
to simply buy it on the market, Member States must also provide and use compulsory
acquisition instruments including dispossession, land-swap and adequate compensation
schemes. According to German water law, it is basically possible to expropriate private
premises for purposes of ecological water construction (esp. Sec. 71 WHG) [9] (p. 123).
Nevertheless, all German states have refused to avail themselves of incisive expropriation
means. This is, of course, closely connected to the “voluntariness” approach the state gov-
ernments have principally taken and to the lack of concrete local planning. Expropriation
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does not match such a soft approach and compulsory acquisition of land would regularly
require a formal restoration plan that justifies why exactly the affected plot is needed for
the renaturation purposes.

4.3. Lack of Clear Responsibilities and Adequate Actors

It is self-suggesting that effective action requires clear responsibilities and adequate
actors. Member States must clearly assign the diverse tasks of ecologic water construction
and maintenance to capable public or private agents. Since ecological restoration implies
various new tasks which are often contrary to traditional user-oriented water management,
it may not be adequate to simply rely on existing responsibilities—especially where these
refer to private users like farmers, land-owners or waterway users. While in the traditional
system these actors were intrinsically motived and could be obligated as beneficiaries,
the situation is essentially different with ecological restoration. Nevertheless, German
states have often refrained from reshaping responsibilities and thus induced considerable
uncertainties, inner resistance and responsibility gaps.

In Lower Saxony and in further northern German regions, management of smaller
and intermediate waters is traditionally organised as a matter of regulated self-government
by so-called “Water-Associations” (WAs) (also Schleswig-Holstein, Brandenburg). WAs are
regularly composed of the land owners and users in the territorial realm of the association.
As a rule, the spatial scope of WAs is rather small; 107 WAs currently share the territory of
Lower Saxony. Historically, WAs were established—often centuries ago—by the landown-
ers as joint forces to promote land drainage, flood protection, straightening of streams, and
further measures of user oriented water engineering and maintenance [25] (p. 173). This
self-governed approach of water management has been generally regulated as an organi-
sational option by a federal “Water Association Act”, but it remains to state legislation to
make WAs responsible for water management measures (maintenance and construction).

As regards the new tasks of ecological restoration, Lower Saxony mainly went on by
extending the traditional responsibility of the WAs for surface water maintenance to the
new assignments which were introduced by federal water law as requirements of “ecologic
maintenance”. As to measures of water construction—including structural renaturation—
the state upheld its traditional entitlement to oblige WAs on a case-basis. However, this
entitlement has not been used for renaturation purposes as a consequence of the “voluntary
approach”, nor have state authorities taken responsibility themselves.

WAs, in the meantime, have assumed divergent attitudes towards their new role as
protagonists of ecological restoration. Interviews and practice reviews revealed that some
WAs—especially bigger ones—show remarkable willingness to take on this role, and they
refer to laudable examples of successful renaturation projects. Nevertheless, these examples
remain exemptions whereas the majority of WAs clearly refuse to accept costly ecological
responsibilities, and this does not come as surprise. These WAs are dominated by farmers
and primed by their traditional self-conception as user-oriented landscape-managers [11]
(p. 27). They are often far too small and ill-equipped to adequately implement major
renaturation projects. It could not reasonably expected that these agents would voluntarily
transform the landscapes they have historically built to match their vital economic interest.
It is rather obvious that the aspired ecologic transformation of these landscapes requires a
clear departure from traditional user-based agents and responsibilities.

In this regard, the organisational setup in Lower Saxony appears particularly inadequate
and other regions and states seem to have better solutions in place [9] (p. 156) [26] (p. 212):

• A community-based approach of local responsibility (e.g., Baden-Württemberg, Rhineland-
Palatinate and partly also North-Rhine Westfalia) ascribes a leading role to munic-
ipalities sometimes also as part of WAs. At the municipal level, ecological water
management usually meets with a more balanced mixture of interests, more adequate
capacities and closer links to spatial planning, water and nature protection authorities.
Communities can also avail themselves of well-established procedures of intermunici-
pal cooperation to manage regional issues and enable coherent catchment concepts.
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• The basin association approach (North-Rhine Westfalia) builds on huge associations
covering larger catchments as for example those of the Ruhr [27], Emscher [28] or
Wupper [29] rivers. These associations take over a wide array of water management
and service tasks for large regions, involve communities and state agencies, generate
large funds and hold strong capacities to also tackle renaturation measures.

• A state-based approach (e.g., Bavaria) basically ascribes the responsibility to state
water authorities. This brings into play a more powerful actor depending, however,
on the shape and fiscal equipment of local water authorities.

• The Dutch water boards (Waterschappen) are frequently mentioned as an example to
follow in water management organisation [30] (p. 74) [31] [9] (p. 159). They merge state
and local agents to take on, in particular, tasks of water construction and maintenance.
The Dutch water boards govern larger catchment areas, have far-reaching competences
and they rely on a special water tax paid by every resident in the district. Hence, the
Dutch water boards are comparatively powerful agents. However, they do not seem
to particularly use their capacities in favor of ecologic water management as in The
Netherlands improvements of the ecological water status are not significantly higher
than in Germany [2] (p. 26).

The above overview gives an impression of how the task of ecological restoration
could be underpinned in organisational terms so as to provide sufficient capacities and a
stronger representation of the ecological objectives versus traditional user interests. Yet, it
is clear that the user interests will remain an overriding force as long as there are no clear
and enforceable obligations to plan and execute adequate restoration measures, and even
then will implementation deficits remain unless sufficient funding and staff is provided
from public sources.

4.4. Lack of Public Investment and Deficient Funding Schemes

Building adequate capacity and providing sufficient funds is certainly a most eminent
requisite of implementation and a foremost responsibility of the Member States. In this
regard, too, the German states and Lower Saxony in particular have failed to meet the
demands of the WFD. Investigations showed that the state has invested far too little in new
staff and equipment. Neither the local water authorities nor the responsible central agency
have enjoyed significant capacity building. Officials explained that available staff is by far
too small to tackle all relevant water bodies simultaneously and that tight capacities make
it necessary to concentrate forces on a small selection of prioritised river stretches [11]
(p. 19), [32] (p. 19).

Next to adequate manpower, restoration projects require considerable funds to be
provided either from public households or the WAs and land- or water-users respectively.
WAs have largely refused to accept ecological measures as a task they can pass on to
their members cost-wise within their regular fees. Therefore, they basically only accept
renaturation projects if—nearly full—public funding is safely granted.

As to household funds, Lower Saxony has pursued a rather mean policy. As a
principle, the state has decided to limit public funding to required co-financing of EU funds.
Hence, the state relies mainly on the “European Agricultural Fund for Rural Development”
(EAFRD) as the EU’s major allocation instrument for rural development including green
restructuring projects. Under this premise, state officials have estimated that a total of
around 180 Mio. € will be available from EU and state sources for river restoration projects
between 2009 and 2027 [9] (p. 189). In contrast, they estimate that a budget of at least
750 Mio. € would be needed to accomplish the ecological status objectives in the priority
water bodies alone (which make for 9500 of 18,000 reported stream-kilometers). Apparently
thus, surface water restoration is strongly underfinanced in Lower Saxony.

The extensive referral to EU regional funds implies further problems relating to the
daunting conditions of the relevant EAFRD programs. Far too long procedures, legal
insecurity, high reclamation risks, pre-financing burdens and co-payment requirements are
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increasingly deterring WAs and other actors [11] (p. 21). Absurdly, this is currently leading
to a strong recession of activities in times when action should urgently be boosted.

5. Illegality of the Institutional Gaps

The previous demonstrates that Germany’s insufficient progress in improving its
surface water ecology is strongly related to manifest deficiencies in institutional implemen-
tation. In legal terms, these institutional deficiencies are to be appraised as a breach of
the WFD and the EU treaty respectively [9] (p. 78). The European Court of Justice (ECJ)
has clarified by longstanding adjudication that Member States are obliged to effectively
implement Directives as to both targets and instruments and that they are obliged to take
all necessary measures in legal, organisational and fiscal terms to actually achieve the
targets and to implement and supplement the instruments to that effect [33,34]. As to the
WFD in particular, the ECJ has stated in several judgments that the environmental targets
of the Directive are binding objectives [35,36]. Consequentially, their implementation must
not be made subject to voluntary action of local actors [9] (p. 78). In the light of the
binding character and in accordance with the strict regulation of the exemptions the PoMs
are to be interpreted as binding, too, and, therefore, as requiring concrete and transpar-
ent local implementation plans. Importantly, a lowering of targets for “disproportionate
costs” according to Art. 4.5 WFD presupposes a realistic estimation of implementation
costs which can only be conducted on the basis of concrete and binding implementation
plans [37]. The EU Commission has, therefore, rightly urged Germany to present such
planning and data when invoking further exemptions for the 3rd management cycle [38]
(p. 119). However, it is very doubtful that Germany and its states will be able to accomplish
this legal requirement on the basis of its insufficient institutional groundwork and previous
practice [14]. Too little has been done up until now to improve the institutional setup and
boost local implementation in planning, land acquisition, capacity and finance.

6. Possible Ways Forward in the 3rd Management Cycle

How can and how should Germany and other EU states and the EU as a whole deal
with these far-reaching implementation deficits? Furthermore, what can be learned in view
of the 3rd management cycle and the ultimate 2027 deadline?

As to Germany and its regional states, it is—apparently—high time to tackle the above
mentioned implementation gaps and provide, in particular:

• A formal planning regime for local river restoration as supplement to the river-basin
wide PoMs that determines concrete measures, responsibilities and timelines, provides
for meaningful participation, is well integrated in the adjacent context of spatial
planning, nature and flood protection and sets a solid basis for fiscal calculations
and—as necessary—land acquisition and target exemptions;

• Based on the latter, tailored instruments and compensation programs for land acquisition;
• Development of adequate organisations/agents for the planning and execution of

measures with sufficient power and a balanced composition suited to both include
and hedge dominant user interests;

• Adequate public finance and administrative capacity and development of effective
funding programs and support.

All these essential requirements of effective WFD implementation refer, of course,
to fundamental institutional supplements that take time to develop and should have
been established—ideally—before the 1st management cycle. Today, on the brink of the
ultimate 3rd cycle, these basic steps will certainly come too late to fully retain the 2027
implementation schedule. Besides, we still do not observe notable political efforts to
seriously tackle these institutional challenges.

Certainly, Germany is not alone in this laggard position, as is clearly demonstrated
by the status assessment of the European Environmental Agency [2] (p. 23), the EU-
Commissions’ implementation report [39] and its recent infringement pilot [3]. These
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official assessments and literature, too, indicate that other Member States are similarly
behind and stuck in insufficient institutional and fiscal arrangements.

It is remarkable that, despite these fundamental backlogs, the Commission has advised
against amending the WFD and not even conceded a one-time extension of the target
deadline for a further management cycle (to 2033). It will be very interesting to see how
the Union and the authority of its (water) law will come out of this unprecedented legal
pull test.

7. Conclusions and Call for More In-Depth Comparative Research in Transformative
(Water) Governance

In any event, lessons to be learned on all levels of implementation are about the
importance of effective institutional substructures. The importance of local implementation
(planning) regimes, adequate organisational restructuring and adapted funding schemes
has too long been neglected. The EU commission has invested great effort to monitor the
implementation process and involve the Member States in the “Common implementation
Strategy”. However, these efforts were mainly focused on technical aspects and on coherent
interpretation of various vague terms of the Directive whereas the institutional grounding
was widely kept as a black-box of national authority.

Likewise, on the national and subnational levels, institutional transformation needs
were underestimated. Too little effort was spent to assess adequacy of traditional systems
and explore concrete development needs and options. For the German part, the exploratory
work underlying this contribution constitutes a rare exemption of governmentally com-
missioned reflection of these gaps and opportunities. Next to the problem analysis, it also
assessed concrete development options to improve the institutional settings and adapt
them to the demands of transformative water management.

Of course, there is ample room for maneuver as to how to adapt the institutional
settings (including fiscal) to the requirements of effective WFD implementation, and it is
up to each state and region to develop and fine-tune their arrangements in accordance with
its specific preliminaries. However, as is demonstrated by legal analysis, they are all to
adhere to certain minimum requirements and benchmarks deriving from the regulations
of the Directive in the light of the EU treaty, the ECJ jurisdiction and the principle of
effective implementation (effet util). These minimum requirements include an effective
planning system reaching down to the local level of implementation, effective means of
land acquisition, adequate organisational underpinning and sufficient funding.

In order to promote the development of these indispensable, mandatory founda-
tions of WFD implementation, further effort should be taken to assess design options,
examples, and benchmarks beyond the legal measure and especially in a comparative
perspective. WFD research has, of course, always been aware of the institutional challenges
and manifoldly studied the implications of basin-wide, integrated and planned water man-
agement [12]. However, much of that research remained rather descriptive and was based
on earlier implementation phases where settings were still under development and the
potential and (mal-)performance could not be fully evaluated [12]. More recent case studies,
in-depth comparative evaluations—as presented, for example, by Wiering et al. [40]—and
transdisciplinary efforts in institutional development still remain exemptions.

We therefore submit that this field of research should be canvassed more intensively
and comparative projects be launched to explore examples to follow and common bench-
marks for institutional implementation. Advanced knowledge is needed to facilitate both
institutional developments at national and subnational levels as well as effective oversight
by the EU Commission. As regards implementation of the WFD’s ecological transformation
targets, eminent points of comparative interest were outlined above and relate to:

• how the top-down long-termed targets can be effectively broken down from river
basin via water bodies through to concrete local measures, responsibilities and time-
lines. This includes the quest for effective planning instruments and implies complex
challenges of coordination, participation, participation, adaptiveness, amongst others;
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• how states handle the fact that considerable amounts of riverine lands are needed to be
rededicated to natural uses and how they facilitate and compensate land acquisition;

• how the costly, controversial and laborious tasks of river restoration are allocated and
managed in organisational terms including, in particular, the question how to break
up traditional user-oriented structures, engage change agents and build powerful
transformation alliances;

• how public households and users can be engaged, costs allocated and funding schemes
(including EU co-funding) amended to ensure sufficient financial resources.

While these questions are eminent for achieving the WFD restoration targets, in
the first place, they are—to considerable extent—similarly important in other fields of
transformative governance as, in particular, greenhouse gas mitigation or ambient air
pollution policy. In these fields, too, the EU has established long-termed environmental
targets and obliged Member States to devise and implement national transformation paths.
In these fields, likewise, Member States are to develop effective planning regimes, new
organisational structures and fiscal foundations. The research called for above will thus
also yield to the growing field of overarching transformation governance science.
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