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Description of the Deliverable

The Deliverable D.T2.3.3 consists of the creation of the Guideline on Ecosystembased Forest Management.
It is developed mainly from the work on WP T2, but also taking into consideration results from WP T1 and
WP T3.

Two very important activities w ere the Workshop on Sustainable Forest Management Practices to Jointly
Develop Common Guidelines (D.T2.3.2) and Discussions with Sakeholders and Interested Public (D.C.2.4),
which was organised together with an additional seminar regarding the draft version of Handbook. Within
this additi onal seminar, the developers of this Deliverable discussed the draft version a nd ideas with other
project partners and forestry experts. Deliverable D.T2.3.1 also served as animportant basis for the se
activities.

In this Handbook we used many ideas, knowledge and best practice examples which were presented in the
Workshop (D.T2.3.2).

In parallel to this Handbook, the Handbook of Beech Forest Quality Standard and Certification System &
0Code of Quality Manage m@®mr3.3.3)ipalsoig dBwelepedby \WRT3 responsilie
partner, Eberswalde University for Sustainable Development. Since both handbooks will present some
criteria and indicators, we will try to connect these two documents with each other and present at least
some indicators, principles or criteria that would be included in both documents.

The Guideline on Ecosystembased Forest Management (D.T2.3.3) is the middle step to the Output O.T2.5 &
Strategies for Sustainable Forestry Practices in Buffer Zones of WH Beech Forests FAs All other related
project activities are presented in the table below.

Table 1: BEECH POWER project deliverables and outputs related to the present deliverable .

;:/;gc(:fresult Code Title

Deliverable D.T1.1.2 Participatory s ituation analyses (Germany, Slovenia, Croatia)

Deliverable D.T1.2.1 Participatory strategy development (Germany, Slovenia, Croatia)

Deliverable D.T2.1.2 Guidelines for stakeholder involvement and a related communication strategy
Deliverable D.T2.1.3 Strategy for conflict management

Deliverable D.T2.3.1 Joint assessment of current forest management situation

Deliverable D.T2.3.2 Workshop on sustainable forest management practices

Deliverable D.T2.3.5 Coordination meeting for preparation of workshop D.T 2.3.2

Deliverable D.T3.3.1 WS structure and set of criteria and indicators

Deliverable D.T3.3.2 WS Certification System Agenda

Deliverable D.T3.3.3 Handbook of Beech Forest Quality Standard and Certification System
Deliverable D.C.2.4  Discussions with stakeholders and interested public

Output 0.T1.2 Strategy for the creation of additional participatory processes in the surroundings of PAs
Output O.T1.3 Testing of pilot model for local WH working groups

Output 0.T2.1 Strategy for the active involvemen t of stakeholders in WH beech forests

Output 0.T2.2 Strategy for conflict management in buffer zones of WH beech forests
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Acronyms

BEECH POWE®nterreg Central Europe project: World Heritage BEECH forests: emPOWERIng and catalysing
an ecosystem-based sustainable development

dbh o Diameter at breast height

ESd Ecosystem Services

FAOOFood and Agriculture Organisation of the United Nations

FMP@ Forest Management Plan

FMUG Forest Management Unit

IRSNG Institute of the Republic of Slovenia for Nature Conservation
IUCNG@ International Union for Conservation of Nature

JMC8 Joint Management Committee

NPGdNature Protection Guidelines

OUVa Outstanding Universal Value

SFM- Sustainable Forest Management

UNESC®@ United Nations Educational, Scientific a nd Cultural Organization

WH - World Heritage
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Glossary of forest management terms

The terms listed bel ow ar e t @ldssary offrarestnManmagement Termso , publ iGeidaecd i n
Document on Buffer Zone Management and Buffer Zonation , published on April 13, 2021 by the Joint
Management Committee (JMC) The purpose of this is to create a common language and joint understanding

of the WH property and its buffer zone s. In this guideline we tried to follow the terminology , which was
agreed within the JMC and States Parties that are included in this transboundary nomination of Ancient and
Primeval Beech Forests of the Carpathians and Other Regions of Europe.

Preparation of the Guidance document by JMC was a long process where many compromises were taken
between all State s Parties in order to agree on the terminology. We at Slovenia Forest Service are of the
opinion that this step was very important for future unification of terminology. At the same time, we need

to point out there are still many di fferences where not all State Parties agree on specifics and are not
completely satisfied with the final outcome. Therefore, we suggest that this Glossary should not be a closed
chapter and should be still reviewed and evolved when the initiative is given.  In this sense, we add the term
forest ecosystem to the list.

Table22An overview of forest management terms, defined in the
common transnational use in the WH property.

A planned series of treatments for tending, harvesting, and re -
establishing a stand. The silvicultural system is applied in the forest
stand or forest management unit.

A silvicultural - system The forest stand is a homogeneous unit within the forest that has a

certain stru cture and tree species composition and is managed in the
same way, areas can differ from very small (< 1 ha) to very large (up to
50 ha).

A planned sequence of treatments designed to create or maintain a
stand with predomina ntly one age class.

Even-aged silvicultural system
The range of tree ages for an even aged forest is generally assumed to be
20 % or less of the rotation age.

A planned sequence of treatments designed to create or maintain a
stand with three or more a _ge classes.

These silvicultural systems include cutting methods designed to obtain
regeneration (regeneration cutting methods), and a variety of cultural
practices for modifying tree density and otherwise contributing to the
development of an immature st and (intermediate cutting methods) ,
which is especially the result of single tree or group selection systems. In
the single tree selection (plentering) (natural) regeneration is not an aim
but has to be considered because of harvesting a single mature tree .

Uneven-aged silvicultural system

Page 1
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Non-intervention forest

Characterized by the lack in formal management, e.g. in the
preference of natural development of forests for nature conservation

purposes.

As the lack of formal management measures is a consequence of a
management vision it should be viewed as a management regime. In some
forests a non-intervention regime is the only management measure
applied.

Areas in the forest with explicit and deliberate choice of non -intervention
can be larger (10-1000 h a, often def idn)e doras:
areas (0,5-10 ha), embedded in a matrix of managed forests (often called

0 s -adide patchesd).

Even-aged Management

This involves application of regeneration and intermediate cutting
methods to create and maintain an even -aged stand.

The even-aged regeneration cutting methods are clearcutting, seed -tree
cutting, and shelterwood cutting. The even -aged silvicultural system also
includes thinning, improvement cutting, release, and other intermediate
cutting methods.

Clearcutting system

The harvesting in one operation of (almost) all trees with the
expectation that a new, even -aged stand will be established.

In the context of this document, we define a minimum surface of 0 ,5 ha.

I ntervention areas smaller thamgsb?b
6femel cuttingd. (The size | imit ¢
circular area with a diameter between 2 and 3 times the tree height of
mature trees). There are many variants of clearcutting (a common
variant is strip clearcutting): neve rtheless, independent of form the same
rule on the intervention area can be applied.

In modern clear-cut areas, some trees may be spared from felling (tree
retention, e.g. habitat trees). The remaining canopy cover after
clearcutting is below 30 % of the initial cover.

Shelterwood cutting system

Page 2

This regeneration method involves a series of entries designed to
improve the vigour and seed production potential of residual trees,
and to provide suitable conditions for seedling establishment.

To be considered the shelterwood method, the prescription must
include an explicit regeneration objective. Generally, the shelterwood
cutting method is used to create an even aged or two -aged stand, the
regeneration period is about 20 to 30 years.

Theoretically a shelt erwood cutting could involve from two to four
steps. A four-step shelterwood includes a preparatory cut, a seed cut,
first removal and final removal cut. A two -step shelterwood includes a
seed cut and a removal or final cut.

We distinguish a uniform shelt erwood and a group shelterwood. Uniform
shelterwood means that the seed cut and removal cut are applied to

the entire stand area. In a group shelterwood system, cuttings are
limited to smaller plots. In the context of this WHS we refer to a group
shelterwo od system whenever the plots or groups are smaller than 0 ,5
ha. Regulations for group shelterwood systems are mentioned together
with femel cutting.
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Uneven-aged Management

Uneven-aged management uses regeneration and intermediate cutting
methods to create and maintain an uneven -aged stand.

The uneven-aged regeneration methods are individual tree and group
selection cutting. Regeneration period is continuous.

Individual tree selection or plenter
cutting

This silvicultural system involves removing selected trees from
specific size or age classes over an entire stand area.  Removing single
trees creates small openings so this method favours the regeneration of
species that can tolerate shade.

Individual tree selection is used to create or maintain an uneven -aged
stand, reflecting a predefined (semi -)natural age or size distribution. It
involves periodic selective harvests (final harvest and thinning
combined), and no rotation period and continuous regeneration.

Group selection or femel cutting

This silvicult ural method involves final felling of small groups of trees

The resulting openings permit more sunlight to reach the forest floor than
with individual tree selection, and some regeneration of shade intolerant
species is possible. Planned repeated application of group final fellings
result in small groups or clumps dispersed through a stand, with each
group containing trees of similar age and size classes. We refer to group
selection whenever the intervention area is smaller than 0 ,5 ha.

Non-native tree species

A tree species living outside its historical or actual native
distributional range , but which has arrived there by human activity,
directly or indirectly, and either deliberately or accidentally.

Tending operations in young stands

In_even-aged stands, between the period when a tree stand is
established and the first commercial harvesting operation, there are
a number of tasks that are carried out to allow access to the stand and
improve survival rate, tree form, and wood quality of younq trees.

In Europe we normally distinguish tending and thinning:

Tending (pre-commercial thinning): operations to improve the tree
shape and spacing and tree species composition, but with no financial
revenue, only investment in increased survival of trees (suppressi on of
competing vegetation) and tree shape and quality.

Thinning : selective removal of trees, if the felled trees can be sold we
refer to commercial thinning

Cuttings due to extre me events or
salvation harvests

Sanitary cutting - extraction of dead, damag ed, broken and fallen
trees etc. To improve the phytosanitary condition of the forest stand.

It is applied in the situation where the stand is affected by biotic factors
(pest attacks) and the extraction of the affected trees is not part of the
regular management but is necessary in order to prevent further spread
of a biotic disturbance agent (e.g. insect or fungal infection) to the
remaining forest stand or adjacent unaffected forest stands = a specific
situation of 6salvation harvest 0.

Artificial regen eration

Page 3

Active planting of trees, grown in nurseries.

Often applied if the natural regeneration is not sufficient or does not
include specific target tree species.
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Natural regeneration

Regeneration from seed or vegetative parts originating from trees on
site.

Assisted natural regeneration

Natural regeneration of forest/other wooded land with deliberate
human intervention aimed at enhancing the ability of desired species

to regenerate.

Works to help natural regeneration establishment and growth (age oft he
tre es: 0-5 years, approximately).

E.g.: Scarification of the soil to create good germination conditions for
seeds.

Functional network of old -growth
elements

This contains: conservation and development of old -growth patches
(set-aside and extended rot ation patches), habitat trees (individual
trees or clusters) and large dead wood.

Set-aside patches

Areas that are deliberately delineated to conserve or develop to old -
growth stages through non -intervention.

Extended rotation patches or
senescence patch es

Areas that remain managed but are deliberately delineated to develop
old stands by significantly extending the rotation period or excluding
final harvest (only selective thinning).

Connecting areas between the component parts of the functiona |

Corridors network of old -growth elements and other biodiversity hotspots,
containing a high concentration of old  -growth features.
Tree containing Tree Rel atladeuBtialc.r
Habitat tree 2018): they are preferably (or wherever possible) | arge and old trees

(mature or over -mature).

Tree related Microhabitat  (TreM)

A distinct, well delineated structure occurring on living or standing
dead trees, that constitutes a particular and essential substrate or life
site for species or species commun ities during at least a part of their
life cycle to develop, feed, shelter, or breed.

TreMs are specific aboveground tree morphological singularities that are

not to be found on every tree. TreMs encompass both tree -originating
modifications caused by biotic and abiotic impacts, such as intrusions,

lesions, and breakages, which expose sap and heartwood and initialize
outgrowth structures and wood decay (saproxylic TreM), as well as

elements of external origin that are physically linked to the tree (epixyl ic
TreM).

Protection buffer subzone

Page 4

The subzone with a strict protection regime and located directly
around the component part.

The protective function of this subzone is closely related to the threats
that have local origins and short distance effects. Generally a buffer zo ne
with protective function has a minimum width of 100 m . Management is
limited to very small -scaled interventions .
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Landscape buffer subzone

The wider subzone addressed to protect the forest landscape of the
surrounding area .

This subzone serves as an important buffer of the meso -climatic situation
and provides good connectivity between component parts included in the
same buffer zone, as well as to the surrounding ecosystems.

Table 3: The below terms are de fined solely in this document to avoid confusion between readers.

Extensive management

Management that focuses on obtaining timber from a large area with
minimal interventions.

Extensive management (e.g. close-to-nature forestry) focuses on
spreading the production function of forests over a wider area to lessen
its effect on other forest functions. Interventions are minimal,
regeneration strives to be natural, logging is small -scale. This type of
management requires adaptation, monitoring and a lot of pla nning.

Intensive management

Management that focuses on achieving maximum timber production in
a limited area.

Intensive management (e.g. clear -cutting) focuses on the production
function of forests. The production function and use of heavy machinery

is emphasised. Larger forest areas are cleared, but this neglects other
forest functions. This type of management requires less planning and no
adaptation to natural processes.

Forest ecosystem

A dynamic complex of plant, animal and microorganism communities
and their abiotic environment interacting as a functional unit, where
trees are a key component of the system. Humans, with their cultural,
economic and environmental needs, are an integral part of many forest
ecosystems (CBD, 2006).

Ecosystem functional ity
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The operational state of ecosystems, characterized by inherent
structures, ecological processes and dynamics that provide ecosystems
with both the necessary (energetic, material and hydric) efficiency and
resilience to function effectively without (abr upt) alteration to system
properties or geographical distribution during periods of external change.
Ecosystems develop greater functional efficiency when they harbor more
biomass, contain more information, and are organized more complexly
with a high degree o f connectedness amon
(Ibisch&Hobson, 2014).
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1. Summary

The purpose of the Guideline on Ecosystem-based Forest Management in Landscape Conservation Buffer
Subzones of World Heritage ( WH) Beech Forests is to support forest managers in applying present best
practices of forest management .

Based on the principle of ecological functionality (according to the Code of Quality Management, D.T3.3.3)
the Guideline presents criteria for ecosystem-based forest management, which can be incorporated in
landscape conservation buffer subzones of UNESCO WH beech forestsGood practice examples are included
in special grey text boxes.

The Guidance document on buffer zone management and buffer zone zonation differentiates between
two possible buff er subzones: protection and landscape conservation buffer subzone. Since protection buffer
subzones have mainly non-intervention regimes (except for interventions to preserve the OUV) , this
document is intended for the landscape conservation buffer subzone s, where different activities and
interventions are allowed. Detailed descriptions of buffer zones and subzones are included in chapter 2.1
Buffer zone .

The main principles are sustainability, ecosystem approach, and close -to-nature forestry. Sustainabili ty is
vital to ensure the preservation of forests and their va rious ES, not just wood production. The ecosystem
approach is a strategy for the integrated management of land, water and living resources that promotes
conservation and sustainable use in an equitable way. It requires adaptive management to deal with the
complex and dynamic nature of ecosystems. Close-to-nature forestry tries to mimic natural processes of
forests to a full extent, in order to preserve  ecological, production and social functions of forests.

Forests provide many important ecosystem services ES for humankind, including biodiversity, climate
regulation, soil protection, water regulation and different cultural services. Therefore , ecosystem-based
forest management is necessary to protect and ensure the functioning of all of these services.

A management plan is a necessary prerequisite for effective forest management. It should serve as the basis
for all activities undertaken inside a forest area.  Forest management of the landscape conservation buffer
subzone should be adaptive and based on natural processes of forest ecosystems. Constant monitoring of
forest conditions should provide data to guide decision-making.

The following criteria are defined as necessary for appropriate forest management in the landscape
conservation buffer subzone:

- Maintenance of natural forest structure

- Promotion of natural regeneration

- Avoidance of non-native tree species

- Optimization of growing stock

- Maintenance of diverse forest edges

- Maintenance of farmlan d forest elements
- Conservation of biodiversity

- Protection of intangible benefits

- Species management

- Sustainable visitor management

Page 6
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Indicator s with reference values are provided for each criterion.  Chapter 6 on best practice examples
presents examples of respective management approaches, which can be taken into consideration .

2. Introduction

The objective of the Guideline on Ecosystem-based Forest Management is to support forest managers in
applying appropriate forest management in landscape conservation buffer zones of WH beech forests and
to present best practices of management. The Guideline presents criteria for ecosystem-based forest
management, which can be incorporated in the target areas. A selection of good practice examples is
presented in special grey text boxes in the document.

The overall goal is to encourage forest managers to apply management practices that target the
maintenance of healthy and resilient forest ecosystems , regarding their buffer function @ in particular
regarding increasingly accelerating climate change and related negative i mpacts (on the component part)
as well as regarding the provision of further ecosystem services.

This is why the main focus of this guideline is on incorporating the principle of Ecological functionality in
forest management systems within the scope of the (landscape conservation) buffer zone (B2), included in
the Code of quality management for WH beech forests (Figure 1).

support y
akeholde

Figure 1: Five values for quality management, based on the Co de of Quality Management, for five different
spatial scales: CP (component part), BZ (buffer zone), SM(surrounding matrix), WH (World Heritage Site), EU
(European beech forest ecosystem).
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While component parts of WH beech forests should be left without management, buffer zones have a
different purpose. Their purpose is to buffer the effects of anthropogenic activity, which can result in
changesinside component parts. Since many component parts of the WH beech forest property have large
buffer zones, their management is an important factor regarding the state of the forests inside the
component parts. If we want to ensure component parts do not suffer any consequences of human activity
in surrounding areas (buffer zones and the wider landscape), we have t o adapt the forest management
system in surrounding areas to a sustainable, ecosystem- and close-to-nature-based approach, in order to
provide the best possible protection for forest ecosystem integrity and Outstanding Universal Value (OU\)
in the component parts .

The Guideline has the aim of presenting and explaining the whole procedure , which will help different forest
managers to manage their buffer zone forests in the most low-impact and economically sustainable way.
Adopting these procedures and guidelines in forest management plans is acontinuous and long-term process.
In order to meet the proposed criteria , in many cases changes in national legislation are needed and new
standards, protocols, and methods need to be developed and implemented. Not only laws, but in many
cases, achange of behavioural patterns, philosophy and approach i sneeded on different management levels
(from forest owners and forest manager s to the national level) in order for new knowledge to be adopted
by generations of forester s and people working with these ecosystems on different levels.

Depending on the country, area, or forest, it can take anything from a few years to a few decades in order
for ecosystem-based forest management system to be recognised in the forest di.e. fo r the state of
naturalness of the forest area to improve sufficiently and for the ecological processes to follow the required
indicators.

It is important to emphasise that this Guideline can present only an orientation , regarding the desired state
of diff erent criteria. Each forest manager knows the limitation of their forest and area and should ad apt
the management plan accordingly. For example, wood stock in lowland beech fores ts can reach over 400
m3ha, while in alpine and subalpine beech forests it ca n barely reach 300 m%ha. On even more extreme
locations the wood stock can reach just over 100 m¥ha (trees do not even reach 40 cm dbh) (SFS, 2015.
Wood stock is maybe one of the most distinc t cases for differences in beech forests , due to geographical
and climate conditions. We need to take these factors into account and set our goals in relation to the
potential of the forest.

Many European countries which are included in the WHsite of Ancient and Primeval Beech Forests of the
Carpathians and Other R egions of Europe have different sustainable forest management practices already
included in their management plan s. Here we need to emphasise that this sustainability is presented mainly
in terms of forest cover (net zero decrease of areas covered with for est) and economic sustainability . But
SFMshould be much more than only taking care of the forest cover, wood stock and economic profit ; the
emphasis should be onthe sustainability of forest ecosystem functionality

With the Guideline we will try to  present how we can efficiently ensure sustainability of all forest functions
with use of close-to-nature forest management and multipurpose forest management approaches, which are
also identified in the New EU Forest Strategy for 2030 (European Commission, 202.a) as contributors to
achievingt he EU®6s bi odi ver si ftsygreenhguse gas émissian redustiomtadet of ableast
55 % by 2030 and climate neutrality by 2050 (European Commission, 2021b) The New EU Forest Strategy for
2030 recognises the central and multifunctional role of forests, and the contribution of foresters and the
entire forest -based value chain to achieving a sustainable and climate neutral economy by 2050 and
preserving lively and prosperous rural areas (European Commission 2021a). To prevent confusion with
existing SFM definitions and practices in different countries, this handbook uses the term  ecosystem-based
forest management .

Page 8
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2.1. Buffer zone

The buffer zone is intended to protect the OUV of the property and is not part of t he property and neither
a contribution to the integrity of the pro  perty or to the OUV. According to IUCN(Martin and Piatti, 2009) an
effective buffer zone aims to perform the following functions

1. The effective management of a buffer zone aims to maximize the protection of the values of the
protected area (including the Outstanding Universal Value of a WH property) and their resilience to
change.

2. To maximize the connectivity of the WH property with other natural lands in a landscape as a basis
for responding to climate change caused biome shifts of fauna, flora and habitats &and to maximize
landscape connectivity; habitat connectivity, ecological connectivity, and evolutionary process
connectivity (W orboys et al. , 2010).

3. To integrate the WH property within landscape scale conservation with community initiatives for
sustainable use practices including catchment protection, the conservation of healthy environments
and the realization of sustainable livelihoods.

To guarantee functionality of the buffer zone , the entire buffer zone has to be located on land that is under
direct or indirect control of the management authority in charge of the component part or under direct
control of the State sParty (e.g. state -owned forest areas). | n casea strictly protecte d fore st reserve borders
directly on a private forest without legal regulation, the buffer zone needs to be located inside the strict
reserve to guarantee full control of buffer zone management. In order to avoid a reduction of the size of
the component part, the better option is to find a long lasting and binding agreement on adequate
management with the owner of nei ghbouring forest stands (JMG 2021).

In order for the buffer zone to provide different functions, different management approaches might be
needed. To avoid confusion and to be clear which management regulation has to be applied to which part
of the buffer zone, it might be necessary to spatially separate two different subzonesin  side one buffer zone
with regard to these management approaches (JMG 2021):

1. Part of the buffer zone with protective function from short distance threats ( protection buffer
subzone or p-buffer)

2. Part of the buffer zone with landscape conservation and connectivity function ( landscape
conservation buffer subzone or |-buff er)

2.1.1. Protection buffer subzone

This is the subzone with a strict protection regime and located directly around the component part. The
protective function of this subzone is closely related to the threats that have local origins and short distance
effects. If the component parts are located close to agricultural land, a buffer zone can protect them from
the impact of pesticides or fertilisers. In cases where the property is bordering on economically managed
forests, the most likely negative impacts on the pr operty are caused by forestry, leading to a significant
reduction of the canopy of adjacent forest stands (JMC, 2021).

Management is limited to very small -scaled interventions. Single trees might be removed for phytosanitary
purposes to protect the propert y from invasions of foreign pests. Security cuts along established trails are
permitted to maintain safety for visitors. Hunting for game management is allowed . Active management of
invasive species is also permitted. All these interventions are allowed fo r the purpose of preserving the
component part and its OUV. Special concessions are also allowed for hiking trails, if redesigning them leads
to improved integrity of the site. Natural hazard prevention is possible with special permission as long as
natural processes are not disturbed.
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A protection buffer subzone is obligatory for each component part and is considered as the whole buffer if
no sub-zoning takes place. Generally, a buffer zone with a protective function has a minimum width of 100
m (JMC, 2021).

2.1.2. Landscape conservation buffer subzone

The landscape conservation buffer subzone is addressed to protect the forest landscape of the surrounding
area, as an important buffer of the me so-climatic situation and to provide good connectivity between
component parts included in the same buffer zone, as well as to the surrounding ecosystems. It is not
obligatory for a component part to have a landscape conservation buffer subzone. The landscape subzone
surrounds the protection subzone and is generally much larg er.

To enhance its buffer function, it is important to protect the adjacent landscapes from negative
developments (Figure 2). Landscape conservation buffer subzone can connect more than one component
parts. Therefore, its connecting function is of high im portance. Whenever a landscape conservation buffer
subzone is relevant, the connective functions require specific management regulations in order to establish

a consistent and functional ecological network.

Landscape
conservation buffer

Buffer: landscape
conservation function

Figure 2: The Landscae conservation buffer subzone should protect the wider landscape from negative
developments (adapted after JIMC, 2021).

The separation between protection and landscape conservation buffer subzones is needed in locations where
buffer zones are very large and where different human activities are positioned inside them. It is important
to understand that there is only one buffer zone according to the UNESCO Operational Guidelines. The sub -
zoning is only necessary for buffer zones where different management re gimes are applied. A buffer zone
of sufficient size and regulation adequate for a protection buffer subzone does not need to establish an



















































































































































