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Executive Summary
What are Habitat Banks?

Habitat Banking can be a useful tool to implement complementary and compensatory
remediation measures in a cost-efficient way while gaining ecological benefits. The concept
of habitat banking seeks to ensure the availability of appropriate areas for the
implementation of complementary remediation measures for damage, such as the
construction of new infrastructure. A habitat bank operates like a bank account with debits
and credits. Credits can be both areas and measures that have been accumulated before the
impact or damage occurs. The main advantage of trading habitats is that a higher rate of
success is assumed since only areas with high potential of successful ecological upgrading are
considered.

Nevertheless, habitat banking should only be considered in those cases where primary
remediation is not feasible or all on-site compensation options have already been explored.

What is the practice of Habitat Banking?

A single type of habitat banking does not exist, though similar practices are used throughout
the federal states in Germany to calculate debits and credits. The areas that are included in
the habitat bank should not be subject to other nature conservation development plans.
Furthermore, remediation measures should be integrated into a coherent habitat network.
Thus, habitat banking offers the opportunity for more coherent nature conservation planning
and, as a result, the measures taken appear to be more sustainable and (cost-) effective.

Areas associated with a habitat banking system are best managed by a specific land register.
The register can be managed by either an administrative body or a private entity such as a
foundation or a private agency.

How are debits and credits calculated and compared?

Within the practice of habitat banking in Germany, the concept of eco-scores is considered to
be the most practical way to assess the damage and the necessary remediation. This concept
is based on the conditions and features of the habitat.

The valuation under the eco-scores approach is based on four criteria which include
vulnerability, likeliness of remediation, and similarity to the ideal habitat and its disturbance
level. Habitats are assessed according to these criteria before and after the damage. The
banking is recorded in the land register.

What are the limitations of the eco-scores?

While eco-scores concept is rather simple to use, it has its limitations. Habitat Equivalency
Analysis (HEA) provides, in comparison to eco-scores, a more detailed and accurate
calculation of debits and credits, and draws on calculation data such as baselines, service loss
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and number of species present. This procedure should be used in the event that unique
habitats or habitats of high value are impacted.

When comparing these two approaches it must also be pointed out that remediation actions
developed in response to a specific incident involves the risk that planned remediation
measures may not be fully realised or may not achieve the expected result.

How does Habitat Banking fit into the Environmental Liability Directive?

There are two important points to consider: 1) the ELD focuses in particular on the prevention
and remedying of environmental damages caused by waste management operations, discharge
of pollutants etc. (as defined in Annex Ill of the ELD) whereas habitat banking has primarily
been considered a remediation tool in cases of building and infrastructure projects so far and
2) remediation through a habitat bank can only be considered as an option in places where
primary remediation is not feasible or in addition to primary remediation. A habitat bank is a
pool of complementary of compensatory areas that available before the areas are needed. As
a result, these areas will most likely not be at the site of the damage.

Habitat banking is not in any of the relevant directives of the European Union and it contains
some specific attributes that need to be taken into consideration. However, this tool can
potentially be incorporated into several directives, including the Habitats Directive, the
Environmental Impact Assessment and the Environmental Liability Directive.
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1 Introduction

Habitat Banking was introduced in Germany in 1993 as a restricted tool for remediation
measures taken under the German Federal Building Code. With the revision of the German
Nature Conservation Act in 2002, federal states (Laender) were empowered to introduce
habitat banking for any impact under the impact remediation regulation’ for urban
development plan. Habitat banking became a more and more widespread tool for mitigation
processes in Germany. The importance of habitat banking and the need to provide areas for
remediation increased since the necessity arose to aggregate high-density areas in the urban
environment, the rising costs for the acquisition of appropriate areas as well as nature
conservation requirements. In order to meet the requirements of urban planning, many
municipalities, who are the Competent Authorities for the implementation of the impact
remediation regulation, introduced the concept of habitat banking. Nevertheless, habitat
banking can only be considered where primary remediation, i.e. on-site, is not feasible.

In general, habitat banking is seen as one option to ease the implementation of environmental
remediation in respect to the transaction costs as well as the effectiveness. Nevertheless the
concept is discussed quite controversially. Hence this study discusses the potential of habitat-
banking focussing on Germany, where habitat-banking like approaches for remediation have
been successfully in place for more than 10 years. On the basis of a broad literature review as
well as interviews with stakeholders, this case study explores the question of habitat banking
as a useful conception and instrument to improve nature conservation and biodiversity benefit
and assesses the pros and cons of habitat banking.

Section 2 presents the main types of habitat banking.

Section 3 is dedicated to the question “How does habitat banking work?” considering
institutional and management issues. Special emphasis is put on the concept of eco-scores, a
practical procedure to calculate credits and debits of a habitat bank on the basis of the so-
called biotope value procedure. In addition, advantages as well as disadvantages of biotope
value procedure are discussed critically.

The correct set-up of a habitat bank is a crucial pre-requisite for a successful implementation
of future remediation measures. Section 4 thus asks which criteria and requirements need to
be fulfilled to ensure appropriate and successful habitat banking (considering the ELD
context). In the beginning of this section, main benefits and risks of habitat banking as
discussed in the literature are briefly presented.

' The impact remediation regulation (Eingriffsregelung) is a regulation on the required measures to
prevent, reduce and offset the significant adverse effects on nature and landscape. This regulation is
part of the authorisation for project development and it determines, from the nature conservation
point of view, whether the authorisation is granted or denied as well as measures for prevention and
the compensation and complementary measures necessary for the remediation of adverse effects of
the project.
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After drawing the conclusions of this case study and identifying further needs for research in
Section 5, there are three Appendixes, including information on experiences with habitat
banking in Germany (Appendix |) and the legal and institutional background of habitat banking
in Germany (Appendix Il). Appendix Ill is dedicated to the issue of distance between the
impacted site and the remediation site investigating potential or experienced problems of the
distance decay factor in Germany.

2 The Concept of Habitat Banking

2.1 Types of Habitat Banking

Habitat banking is a concept that ensures the availability of appropriate areas for the
implementation of complementary remediation measures of damage, for example, the
construction of a new infrastructure. A good and appropriate definition is provided by
Gillespie and Hill (2007) who define habitat banking as “an entity that restores, creates,
enhances or preserves a habitat. It sells tangible units of habitat (or facilitates land purchase
and creation of habitat), termed credits, to a developer to use as compensation for
equivalent units that a development would impact upon, termed debits.”

| There are three general types of habitat banking, providing compensatory benefits, that can+ ---{ Forn
be distinguished: simple stockpiling of areas that have a potential for up-grade, a pool of
areas which are integrated into a coherent nature conservation plan (comprising
implementation and maintenance of measures in some cases) or areas whose ecological value

has already been upgraded (see, @
Figure 1). --7| Forn
‘TgE‘r’) *************************************************************************** e not ¢
. { Dele
Habitat Banking | Forn
not c
l. Il. 1.
Simple stockpiling of areas A pool of areas which are Pool of developed areas
that have a potential for up- integrated into a coherent whose ecological value has
grade, which are put at nature conservation plan on been up-graded (“ecologically
disposition if an impact occurs the basis of existing nature upgraded areas”)
and where this impact can be conservation goals and
compensated strategies (Type A)
and include implementation as
well as maintenance measures
(Type B)

Figure 1: Types of Habitat Banking

While type | is considered as the simplest form of habitat banking, type Il.B is more complex
and can be further subdivided in the national specific case (i) if the management of measures
consists of development plans for the areas that will be implemented concomitantly to the
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impact event and (ii) if the habitat bank includes a set of measures on the selected areas that
are realised ex-ante of the damage (mixture of 1.B and Ill). The function of this type is similar
to that of a bank account. Measures that have already been realised are entered on the credit
side. If a project or other interventions with an estimated damage is envisaged, the damage
will be entered on the debit side of the so-called “eco-account” (see Section 3.4.1).

Most habitat banks in Germany are operated at the municipality level. Before introducing a
habitat bank local authorities have to consider its pros and cons. The long history of
experiences with habitat banking since 1993 resulted in the evidence of a wide range of
advantages but also disadvantages that will briefly be listed and discussed in Section 3.

2.2 Applicability of Habitat Banking in the Frame of EU Directives

So far habitat banking in Germany has been limited for remediation of impacts considered
under the impact remediation regulation and thus the experiences may not be directly
applicable to the European legal framework such as the Habitat Directive or the
Environmental Liability Directive (ELD). However, considerations exist to apply the impact
remediation regulation with some amendments also to the Habitat Directive as well as
possibly to the ELD. Habitat banking may also offer the opportunity to pooling remediation
measures in the context of these directives and to creating complex as well as coherent
structures.

According to the latest released EC Guidance Document on Natura 2000 Management (in part.
on Article 6(4) of the 'Habitats Directive’ 92/43/EEC, Jan. 2007) “The option of habitat
banking as compensatory measure under Article 6(4)” is of very limited value due to the tight
criteria mentioned in relation to the need for compensation to ensure the protection of the
coherence of the network. Nevertheless, there could be a potential use of the concept of
habitat banking in a constraint regime linked to Article 6(1). For instance, where a
development is foreseen it might be appropriate to consider and implement within the
management plan designed for the site or integrated into other development plans, the
necessary compensatory measures that would be required in the context of such development
and consequently before any decision is made by the competent authorities”.

Still, habitat banking offers many positive options, of which practitioners should take
advantage. The task will be to define solid criteria for the application of a habitat bank that
have to be met in regard to the implementation of the different European Directives.

Z Article 6(4) was applied in the case of the Miihlenberger Loch (see the relevant D12 report).
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3 Habitat Banking: How does it work?

A functional habitat bank needs a clear and simple assessment of the impacts and the
remediation measures. Most German Federal States established a scoring system for habitats,
which will be explained in the following section.

3.1 Establishment of a Habitat Bank

In preparation for the establishment of a new habitat bank and/or over the course of the
maintenance of an existing bank a pre-assessment of the expected damage in the area related
to the bank is needed (Spang et al., 2005). References for this pre-assessment are
programmes and plans of regional and land use planning. While it is not possible to determine
the exact damage at this stage, the assessment can give valuable estimations of how much
area will be needed in the near future and also which kind of habitats will be most affected,
so that suitable land for remediation measures can be acquired. In terms of the precaution
principle the pre-assessment also offers the possibility to avoid time lags between impact and
remediation. If sufficient (financial) resources are available, habitat banking opens up the
opportunity to implement remediation measures ex-ante of the impact (Bunzel et al., 2002).

3.2 Responsible bodies for Habitat Banking

Both the urban development planning and the detailed planning for nature conservation (with
exception of state conservation areas such as national parks) fall under the competence of
municipalities in Germany. Consequently the municipalities are in most cases also in charge of
the impact remediation regulation. In Germany most of the habitat banking pools are under
the management of municipalities. This arrangement appears to be the most practical for the
following reasons:

o The management can be integrated into existing municipal administrative and
organisational structures and thus the economic and political risk of establishing a new
organisation can be minimised;

o Existing communication structures as well as work routines can be used; and

o The pool management can be combined with ongoing planning and financial
competences.

Beside these more organisational aspects there might be other reasons arguing for other
solutions (Bohme et al., 2005).

In Germany some habitat banking systems already go beyond the administrative boundaries of
a municipality. Reasons can be the necessity to create a pool for remediation for larger
infrastructure projects such as railways or motorways, or the fact that single municipalities
decide to join forces and create an inter-municipal habitat bank. In these cases the pool
management might be better allocated at a higher administrative level. In general authorities
competent for nature conservation and natural resources as well as authorities competent for
urban and spatial planning provide a good knowledge base for the management of habitat
banking.
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In addition to the organisational integration into existing administrative structures, there also
exist solutions under private management. These could be foundations, companies with
limited liability, associations and others. Private solutions might be a good choice if the areas
needed for compensation are in property of private landowners (see Figure 2). In order to
illustrate these different choices two examples are stated below (see Boxes 1-2).

Responsible Bodies

Municipal administration (state) Private management
- Minimised economic and political risk of - e.g. in form of foundations, companies with
establishing a new organisation; limited liability, associations
- Financing is ensured; - Benefiting if the areas needed for
o compensation are in property of private
- Combination of pool management and landowners

ongoing planning competences;

. L . : - Risk of bankruptcy
- Integration into existing administrative

structures
(Germany: 80 % of habitat banks)

Figure 2: Possible responsible bodies for the management of a habitat bank

Box 1: The Model of the municipality of Mainz

The municipality of Mainz established habitat banking in the urban development planning system. In
this context each building area has to be associated with a remediation area. The remediation areas
are pooled together in order to enable a coherent planning of green space in the municipality.

The municipality is the Competent Authority of the habitat bank. In the phase of establishment of the
habitat bank a complex change of land had to be carried out. Private landowners with plans for
development in general provide land for remediation measures closed to the development site. The
municipality changes land with private landowners in order to acquire a larger area that will be
designated for the remediation measures in the pool. The principle of this land reallocation is that the
monetary value of owned land has to be equal. In this way it was possible to achieve a land use pattern
that allows for high-density areas with sufficient green belts, which are partly formed by the
remediation areas. The areas for remediation, however, remain in the property of the landowners. The
municipality is responsible for the implementation of the remediation measures and the maintenance.
Nevertheless all related costs remain with the landowner. This concept also allows for an anticipated
implementation of measures, if it is determined in the urban development plan, which is legally
binding for all involved parties. (Rommel et. al, 2005)
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Box 2: Hof Hasemann

The area of the Hof Hasemann in Lower Saxony in Germany is a former farm. At the end of the 1990s
the owner of the farm, Wilhelm Hasemann, decided to test a new concept for his land and established
the not-for-profit foundation “Hof Hasemann” in February 2000. Since then all 86 ha of the Hof
Hasemann have been the property of the Foundation. The foundation’s objective is nature conservation
and preservation of historic monuments. The family Hasemann are beneficiaries of parts of the
foundation’s revenues. The whole territory of the Hasemann Foundation is a designated habitat bank
with the purpose of compensatory remediation of impacts that happened elsewhere. In co-operation
with the nature conservation authority a nature conservation development plan has been elaborated
for the area. The municipality of Bramsche, a small town app. 15 km away, was very much interested
to find appropriated areas for remediation of its construction activities. The concept of the Hasemann
Foundation requires that the whole management of the habitat bank beginning with the development
plan, the implementation of measures, the maintenance as well as the monitoring remains with the
Foundation. Public administrations are not involved into the management. The municipality of
Bramsche is the major contracting party to the Foundation. The assessment of the remediation
potential of the area of Hof Hasemann resulted in 895,000 credit points. The assessment was based on
a similar scoring principle to the one applied in North Rhine-Westphalia (see Section 3.4.1). The
municipality of Bramsche agreed to buy 450,000 credit points. The acquisition of these points will be
completed after approx. 10 years with a minimum annual acquisition of 45,000 credit points. The
advantage for the municipality of Bramsche is that there is no need for an anticipated investment and
that they do not have to consume their administrative capacities for the management of the bank.

3.3 Management of Habitat Banking

The area that will be provided in the framework of a habitat bank has to be secured for the
long term. The municipalities generally have extensive instruments for the acquisition of
land. In other cases a reallocation of land can be appropriate for example if the available
plots are sufficient but fragmentised. If costs for the acquisition of land are too high then
long-term leasing can be an option too. The leasing status however should be explicitly
determined in the cadastral register in order to make sure that the status will not change in
case of a sale.

The habitat bank consists of a pool of areas that are available for remediation measures. The
set-up of such a pool should be based on a specific conceptual framework. Spang et al. (2005)
state the following essential elements that need to be considered:

e Analysis of the expected demand of areas for remediation;
e Assessment of the potential or possible up-grade of these areas;

e C(Credits should be incremental to baseline (e.g. areas that would have been protected
anyway cannot be counted as credit in a habitat bank);

e Qualified planning instruments for the development of the pool areas;

e Implementation of sustainable and long-term mechanisms for maintenance;
e Set-up of a monitoring system; and

e Transparent financial accounting.

This short list already gives an impression of how complex the management tasks of a habitat
banking administration could be. A country wide survey of habitat banking practices in
Germany emphasised that the solutions for the habitat banking management are nearly as
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numerous as the number of banks. The cases of Landkreis Altenburger Land and the
Flachenagentur Mittlere Havel shall give two examples of current best practice in Germany.

According to Bohme et al. (2005), appropriate areas for habitat banking should:
e Have a high potential for ecological development and upgrading;

e Be secured for remediation use on the long-term;

e Have a functional coherency with the impacted site;

e Not be competing with other uses;

e Be cost-effective in implementation and maintenance, and

e Not lie within current and future development areas that are exposed to projects and
interventions with adverse effects on the natural environment.

The nature of areas that are included in a habitat bank can be very different. In general the
habitat banks comprise a variety of different habitats that occur in the radius where damages
are expected (see Annex Ill). A crucial factor for the consistence of the bank is the
preliminary estimation of these expectations. In other cases it could also be that a private
landowner is willing to establish a foundation to organise a habitat bank of his land property
(see Box 2 above). In short, a habitat bank could have any imaginable size, composition and
distribution of areas.

Areas associated with a habitat banking system are best managed in a specific land register.
Today many habitat banks in Germany use land registers on the basis of geographic
information systems. This land register contains information on location, ownership and size
of the area, currently existing habitats and their status, the potential of up-grading the area
and finally to which impact event the area is attributed (Spang et al., 2005).

In general for each habitat banking a specific development plan (Pflege- und
Entwicklungsplan) will be elaborated. This element represents the main opportunity but also
a major threat of the habitat banking concept. The positive factor is that habitat banking
offers the opportunity to coherently develop a set of measures in the context of habitat
networks and the regional nature conservation planning, which is not possible with isolated
measures here and there. The major threat is that in times of harshly restricted budgets the
traditional task of nature conservation development plans is now substituted with habitat
banking development plans. The best instrument for enforcing the opportunity and for
mitigating the threat is the use of accurate planning instruments.

In Germany the municipalities have the obligation to issue nature conservation development
plans (Landschaftsplan) on a regular basis. On the higher administration landscape framework
plans exist. In addition to this, plans for the coherent habitat network under the European
Habitat Directive give guidance to the development for habitat banking systems. The two
cases illustrated below will give some details of how habitat banking could be developed in
best practice (see Boxes 3 and 4).
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Box 3: Administrative District of Altenburg (Landkreis Altenburger Land)

The habitat bank of Altenburg is a co-operation between six different municipalities. The
municipalities are responsible for the assessment of the remediation demand, the management of the
areas, the implementation of the measures and the maintenance. The nature conservation authority
has taken over the responsibility of keeping the database of the impacts and the allocation of
remediation sites and measure. It also assesses the up-grade potential of the remediation areas and the
allocation of measures to the impact events. Users of the pool are the municipalities to compensate for
their urban development plans.

Box 4: Middle Havel Agency (Flachenagentur Mittlere Havel)

The Middle Havel Agency is a private service agency, which is organised as a limited liability company
and which offers the organisation of habitat banking. Services of this agency include:

3 Procurement of areas for remediation for investors;

o Acquisition and long-term protection of appropriated remediation areas;

. Projection and implementation of remediation measures, potentially including an anticipated
implementation;

. Long-term maintenance of the redeemed areas; and
. Long-term administration and monitoring of the areas.

The procurement includes the evaluation of baseline of potential areas and the possibility for upgrade,
which will be determined in the habitat bank database. The agency is providing legal advice in the
process of negotiation and contracting for the areas. This service is charged on the basis of common
fees of estate agents. The assessment in regard to nature conservation objectives are charged as
additional costs. The implementation of the measures as well as the maintenance is usually contracted
to third parties. Normal contracts for maintenance are issued for 25 years.

3.4 Calculating the remediation measure

Most German Laender issue guidance documents on how to calculate the benefits, which will
be gained by implementing complementary and compensatory remediation projects. The most
common approach to calculating the service gains in habitat banking is to evaluate the
difference between the ex-ante and ex-post status of the habitat. On the basis of existing
habitat mappings the habitats in the pool are classified on the basis of the ex-ante conditions.
A certain value (often expressed in scores) will be attributed to the current status of the
habitat. The development plan for the habitat banking system contains explicit descriptions
of the desired future conditions of the habitat; also to this final condition a score is
attributed (ex-post). The difference between the ex-ante and the ex-post conditions
represents the value of the benefit.

There are different approaches to determine and quantify the damage of an impact within
habitat banking in Germany. Habitat banking systems are pools of available areas and set of
measures that are provided for remediation of impacts. Thus it could be assumed that they
only enter the scene when it comes to the determination of remediation measure. However,
in order to ensure the coherency of impact, damaged site and identification of appropriate
remediation within the pool, there is a growing tendency in habitat banking practice in
Germany to identify standardised procedures for the determination and quantification of
damage.
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The identification of impacts of single projects or interventions to resources, habitat and
species has always been assessed on a case by case basis. Many German Laender have issued
special guidance documents (see Table I.1 in Appendix |) for the assessment of damage under
the impact remediation regulation. Most of them have appointed a system of eco-points. This
system is helpful in order to calculate the damage and determine the potentially equivalent
remediation measures.

3.4.1 The concept of eco-scores (Okopunkte)?

Habitat banking is based on the general principle that remediation may take place in a
different time and space to the damage. As a result a practical procedure is needed for the
comparative assessment of impact and remediation. Among German administration bodies the
concept of eco-scores for the evaluation of credits and debits in a habitat bank is widely
recognised as an easily applicable procedure. It has however to be noted that there is not one
concept of eco-scores but rather many variations of it dependent on the specific conditions of
the region, the preparedness of staff, capacity of administrations, availability of guidance
documents etc.

Eco-scores are calculated on the basis of the so-called biotope value procedure
(Biotopwertverfahren). This procedure is distinguished by the use of biotope types as
indicators for complex ecosystem situations, an assessment of the impact through balancing
equivalents and a kind of numeric accounting. The central tenet of the biotope value
procedure is the evaluation of biotopes on the basis of validated biotope lists. Such a list
exists in Germany for each Federal State. These lists are state-wide biotope mappings and are
supplemented with specific guidelines that allow for the classification of the biotopes under
consideration of the impact and the remediation site.

Based on the state-wide (Laender level) biotope mappings, values (scores) or value intervals
are allocated to the units of the biotope lists. Most of the federal State specific guidelines for
the assessment of eco-scores allow for intervals. Even if the biotope lists assure an exact
mapping of the biotope type, the site still may vary in certain components, such as abiotic
factors, which result in a higher or lower value.

Whereas it is difficult to assess the absolute value of a habitat, the scores of the habitat
assessment in reality represent ordinal metrics. As a result it is not possible to compare the
value of different habitats with this method. A comparison is only feasible for biotopes of the
same habitat type. For the latter comparison however a numeric parameter is needed.
Therefore the size of the habitat in question represents an important additional component in
the assessment. To summarise a biotope is assessed as follows:

e The biotope is identified according to a biotope list;

3 Eco-scores are not designed to account for full ecological equivalency scaling as is described in the
REMEDE Toolkit. The concept of Habitat Equivalency Analysis (HEA) provides, compared to the concept
of Eco-scores, a more detailed and accurate calculation of debits and credits and draws on calculation
data such as baselines, service loss and presented number of species. Such procedure should come into
force in case rarely presented habitats or habitats of high value are affected by any impacts.

When comparing these two approaches it must also be pointed out that HEAs are connected to the risk
that planned remediation measures will not be realised as proposed or do not achieve the expected
result.

REMEDE 11 July 2008



e The value of the biotope according to this list may be in addition subject to an
individual case assessment;

e The final score will be multiplied by the area of the habitat; and
This value is the basis for the further assessment of impact and remediation.

3.4.2 How to evaluate a biotope? (Example from North-Rhine Westphalia)

Most German Federal States have developed guidelines for the evaluation and classification of
biotopes. These guidelines include in most cases biotope lists that allocate a specific value to
the identified biotope types. The comparison of the different lists of biotope type shows that
a common understanding of the classification of biotope types exists, but that there are some
variations due to regional particularities (Bruhns, 2007).

North Rhine-Westphalia (NRW) introduced a numeric assessment of habitats on a scale from 0
to 10 (see Table 3.1). The following biotope list, which the State Institute for Ecology, Soil
Protections and Forestry elaborated in 2006 (LOBF, 2006), is based on the following nature
conservation criteria:

Level of disturbance;

Vulnerability;

Likeliness that remediation of the habitat is possible; and

Completeness of components of the habitat in comparison to the ideal habitat.

These criteria are of the same value and the scores in the habitat list are the result of the
arithmetic mean of all four values. For most of the NRW habitat the guideline for habitat
evaluation already prescribes designated scores. The assessment has to be done on an
individual basis only for a few habitats that exist in too many variations. The habitats are
mapped on the basis of a habitat identification key for NRW. According to the actual status of
the habitat in consideration in regard to the four assessment criteria the score may differ at a
range of up to two points.

If there is for example a brook that is conditionally pristine but with a poor species inventory
that is unusual for this category, the biotope value would be set at 7 instead of 8.This brook
shall be channeled in order to allow for better drainage of the agricultural land in the
neighborhood (see Figure 3). The affected section of the brook covers an area of 4.5 ha.

Table 3.1: Excerpt of a Biotope list in North-Rhine Westphalia

Biotope type Biotope Value
Source, brook, River

Not natural

Conditionally not natural (not natural, but containing several elements 5
of the pristine habitat)

Conditionally pristine (Not pristine, but close to the conditions of the 8
pristine habitat )

Pristine 10
(Source: LOBF NRW 2006)
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Before impact After impact

Figure 3: Example of an impact event

The calculation of the impact and the resulting need for remediation is the difference of the
value of the biotope before and after impact on the one hand and the difference of the value
of the redeemed biotope before and after remediation. The process of this calculation is
depicted in Figure 4.

Value of biotope Value of biotope Value of biotope Value of biotope
before impact after impact before remediation after remediation
Assessment of Assessment of
the loss of value the gain of value

Difference of the value of Difference of the value of
biotope biotope

Impact Remediation

= Equivalent for the loss of = Equivalent for the gain of
value value

Calculation

Loss of value through impact = gain of value through remediation

Figure 4: Calculation of impact and remediation (source: Bruhns 2007)

Tables 3.2 and 3.3 are very simplified examples of the accounting process. In this virtual case
of the brook the loss of value amounts to 22.5 points. The remediation measure should
consequently cover an up-grade of a brook with the minimum value of 22.5 eco-points.
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Table 3.2: Value of damaged habitat (damage)

Type of habitat Area in ha Value of habitat
Before After Factor of Before After
damage damage value damage | damage

Conditionally pristine brook 4.5 7 31.5

Non natural brook 4.5 2 9

Difference = 22.5
the damage

Table 3.3: Value of upgraded habitat (credit)

Type of habitat Area in ha Value of habitat
Before After Factor of Before After
upgrade | upgrade | value upgrade | upgrade

Not natural brook 10 2 20

upgraded brook 10 5 50

Difference = 30.0
the credit

Since the impacts and remediation measures receive a numeric value, the habitat bank is able
to be operated like a bank account with debits and credits. Deposits can be both areas and
measures that have been accumulated before the impact happens. If the impact becomes
reality then the value of the damage is accounted as debits on the account (see Figure 5). In
the given example of Table 3.2 and 3.3, the deposit is 30.0 credit points, the debit is
accounted for 22.5 credit points, thus the balance results in remaining 7.5 credit points, that
are at disposition for another impact event. The areas and measures are recorded in a special
cadastre that in most cases is maintained by the municipality.

Account statement

Deposit
+ area

* measure

Debit

Balance

Figure 5: Accounting credits and debits (Source: Bavarian State Ministry of the Environment,

Public Health and Consumer Protection, 2003)
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3.4.3 Critical aspects of the concept of Eco-scores and the biotope value procedure

Two main criticisms have been raised with regards to the biotope value procedure:

. The value assessment is methodologically not very accurate, because it combines ordinal
scores with numeric values, and

o Biotope types do not exhaustively describe the functions and services of the natural
environment, an assessment on the basis of biotopes would thus remain incomplete.
Especially abiotic functions are not sufficiently represented (Bruhns, 2007).

Bruhns (2007) postulates that these criticisms could be addressed if the following standards
are respected:

o The biotope key and the biotope lists have to be differentiated according to the
cartographic scale of the project;

o The biotope key has to be adapted and extended to regional situations;
