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1. Introduction
1.1 Background to TESS

TESS is about creating a decision support system to help humanity improve its environment,
starting in Europe. The need for humans to protect desirable species and their habitats has
been recognised in protection laws for more than a millennium in some nations (Gadgil &
Guhal992, Bagader et al. 1994), and probably in local community taboos for much longer. In
the modern era conservation supported by legislative and management measures began in the
19™ century as a national initiative but rapidly became internationalised in the 20™ century
(Adams 2004). most notably in the form of the Convention on Trade in Endangered Species
(1975), the Bern Convention for the Conservation of European Wildlife and Natural Habitats
(1979), the Convention on Migratory Species (1979) and the Convention on Biological Diversity
(CBD, 1992).

Some 17% of the land area of the EU is now designated as part of Natura 2000, which started

I i f e as t he Bern Conventionos Emer al d Net wor k.

Environmental Impact Assessment (EIA) of defined projects, complemented by Strategic
Environmental Assessment (SEA) of plans and programmes having a significant effect on the
environment. Under the CBD, Biodiversity Action Plans at EU and national level have been
instigated. Yet severe biodiversity decline continues at local level across Europe (Thomas et al.
2004) and will not be halted by the 2010 target date (Dimas 2009).

The current problem is not lack of protection from deliberate persecution or over-exploitation
(except in the case of some marine fisheries), but of change in land-use outside protected
areas. Farmed and forested ecosystems are being managed intensively for provisioning
services that are provided by narrow numbers of species and genomes (e.g. Pain & Pienkowski
1997, Pretty 2001). Species vanish as natural colonisation across fragments cannot keep pace
with loss of local wildlife-rich marginal habitats, the diversity of cultivated habitats declines and
even amenity areas and gardens suffer from tidying by efficient machines adhering to uniform
sets of advice from the mass-media. The provisioning services of ecosystems for humans are
enhanced, but often at a cost of damaging the regulating and supporting services of those
ecosystems (MEA 2005). The cultural value of those ecosystems has also declined with the
biodiversity, which formerly offered people greater opportunity for hunting and fishing, as well as
flowers, fruits and fungi to gather or simply a richness of animals and plants to admire. In
landscapes devoid of biodiversity, people lose interest in the natural environment, as shown by
fewer people engaging in wildlife-related activities in the most urbanised parts of Europe
(Kenward & Sharp 2008), fewer in Europe than in the more rural USA, and as time progresses
fewer in both these large developed areas (Martinez et al. 2002, USDI, FWS & USDC 2007).
The loss of interest in nature may also be detrimental to human survival. Well-informed people
in democratic governments may wish to make environmentally beneficial decisions, but electoral
support for increases in state expenditure and the taxes to enable them is now very difficult to
obtain (even for supposed essentials such as health, education and defence). Human survival
needs more people to care about their environment, and not merely to protect it as conservation
requires positive actions too.



Studies across Europe have shown how relatively small changes in cultivation practices can
often have major benefits for biodiversity with relatively little reduction in production, and
sometimes even benefits through reducing pest damage (Boatman & Sotherton 1988, Reimoser
& Reimoser 1997, Newton 2004). The EU has moved the budget that supports the Common
Agricultural Policy,currently some (455 Billion annuall
regulating services of ecosystems, though the original plan to allocate 20% of the funds to Pillar
2 (rural development) was modified to 12%. Moreover compulsory set-aside, well known for its
positive environmental side-effects, was recently abolished thus giving the green light to more

vy, t ow:

intensive farming. There is also private spending

fishing and watching wildlife, equivalent to more than (0200 per hectar
(Kenward et al. 2009a,b). Thus there is funding available to manage land in ways that support
more biodiversity, even though it may be under pressure. Enhanced biodiversity would support
more cultural ecosystem services whose beneficiaries engage most frequently in other
environmentally-friendly actions (Peyton et al. 1995, Ericsson & Heberlein 2002) and are most
likely to help build support for governments that make biosphere-friendly decisions.

However, the management of land to optimise income from a high diversity of uses is more
complex than either protecting it or maintaining intensive cropping. Adaptive management
(Holling 1978, Walters 1986), which involves regular monitoring of results from science-based
management, is an approach identified by ecologists for some three decades. Science-based
management typically involves predictive modelling and then testing of outcomes by monitoring,
as is the basis of work on climate change. In both cases the modelling is spatially specific,
requiring maps. The most accurate models for species populations are individual based
(Sutherland 1996, Goss-Custard & Sutherland1996), but to model a community of species from
large to small also requires fine-scale mapping. Predicting the effects of use requires socio-
economic inputs too, which has been done for relatively focussed systems such as grouse-
moors (e.g. Redpath et al. 2004) but is even more challenging for multi-use farmland and
forests.

The efficacy of adaptive management, whi ch i s fundament al to
Ecosystem Approach (2000) and Addis Ababa Principles and Guidelines for Sustainable Use
(2004) , was shown i n t he TESS teambs pr e
Management for Conservation of Biodiversity (Manos & Papathanasiou 2008). GEMCONBIO
found that quality of ecosystem services, sustainability and biodiversity in local areas and
wildlife-related activities was positively linked to adaptive management promoted in association
with external knowledge leadership (Karacsonyi et al. 2008). The challenge of TESS is to build
a system that is so effective in helping local communities to manage their land adaptively that it
incentivises them to enhance the quality of their monitoring to the point where it can contribute
information to central policy and decision making, where current indicators are underdeveloped
and underinvested (Walpole et al. 2009). This would be akin to the community-central
cooperation now recommended for conservation (Ostrom et al. 1999, Berkes 2007). It would
give scope to go beyond protection, which merely seeks to halt biodiversity loss, by emulating
the success of projects that have reversed loss and restored ecosystem services (Benayas et
al. 2009). It would solve the problemi dent i fi ed by Pimm et al
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also, through promoting citizen-science for the environment, enhance understanding and
support for necessary policies to combat climate change.

1.2 The TESS project

TESS aims to assist the integration of information about biodiversity and related environmental
matters from the local level into planning and land-use decisions. At the same time it aims to
encourage local people to collect such information in order to maintain and restore biodiversity
ecosystem services. To achieve these aims, a decision support system will be designed to
exchange information required in environmental assessments at all levels for information that
benefits local recreation and livelihoods.

Thus, a particular objective is to identify areas where governance, including consultation
processes, and future provision of information, could best support not only government-based
policy but also local decision-making that benefit both the environment and livelihoods. When
people benefit from something, there is scope for a transaction, in this case the transmission of
information between local and central governments and local stakeholders. In order for
government at any level to require complex assessments to develop and implement policy (e.g.
through SEAs), they need to integrate environmental outcomes of local decisions on
development subject to EIA, on other land-use planning, or on the myriad daily decisions of
those who manage land or species. In order for individuals to make small scale assessments
and enlightened decisions, they need complex knowledge that government can provide to local
communities. This two-way interaction is the basis for a Transactional Environment Support
System (TESS).

TESS first listed and analyzed government information requirements at national and
intermediate levels and identified local information needs. It then created a database of models
suitable for bio-socio-economic predictions and identified gaps in the supply of models and data,
compared with the requirements for information. Case studies of local communities tested how
best to meet local decision support needs in exchange for local monitoring that meets central
policy requirements. Case studies also examined whether local monitoring (based on schools,
NGOs, local community groups or individuals motivated by use of natural resources) can supply
the extra environmental data that are needed. A survey of national government and local
practices, in the 27 EU member states plus Norway, Switzerland, Turkey and Ukraine, identified
factors associated with effective application of formal assessments (EIA+SEA), together with
priority areas for internet-based decision support and local monitoring to benefit livelihoods and
biodiversity.



2. Information requirements for environmental decision making

There are many sorts of environmental decisions, made by different parts of society. Much of
this infor mat i on is stil/ on paper, and much stil]l r
unless recorded in a permanent and readily accessible form. TESS aims at handling all such
data in a way that encourages its transfer to digital format. Land-managers and science field-
workers, need not face the prospect that the knowledge they have acquired will eventually
dissipate. Instead it can be used to benefit their work area and the biosphere and humanity
living there.
To produce a system capable of handling such information, we need to be able to handle a
variety of digital information, and we need to be able to deliver it to those who need it in a way
that is easy for them to use. It will take many years to build a system that can predict a large
range of environmental contingencies, and continuing human development will require constant
updating of the system as well as the information in it.
However, in order to design a system that will be sufficiently attractive to fund its continued
development the initial design needs to prioritise among many possible capabilities. This is to be
done by attempting not only to identify where current issues already create high information
flows, but also by predicting which nascent flows could develop quickly. It is also important to
identify and provide support for best governance practises. This identification started in the FP6
project GEMCONBIO and continues in TESS, through a pan-European survey at national and
local level by questionnaires, but also in local projects th a t bring in a little
doingo from interactions with | ocal communities.
The section below:
1. Outlines the main actors in decision-making
2. Explains the way conceptual models are used to assess information flows
3. Considers the information flows which occur for the high-level decisions
4. Draws conclusions for the development of TESS

2.1. The Decision-Makers

Environmental decisions may be broadly divided into two types. Formal decisions are based on
statutory processes and reflect adopted policy. Some of the policy originates in the governance
machinery of the European Union as Directives (e.g. on EIA and SEA) which are then
implemented through national legislation which transposes their provisions into national law..
Other policy originates nationally in addition to those Directives, in some cases through adoption
of wider international conventions such as the CBD and in some cases through Land Use
Planning legislation that is not specifically regulated at EU level. The latter policy in particular
may be varied in its implementation through special rules made at various levels of government.
The initiative for a land-use strategy or strategic planning framework requiring SEA will normally
come from national or regional government and will involve consultation with those living in
area, inviting participation from individuals, businesses, civic groups, groups with specific
interests and other non-government organisations (NGOS), as well as government agencies
with relevant responsibilities. Similar consultations will arise for impact assessment of specific
projects and other land-use planning decisions (EIA, LUP), which in these cases will have been
initiated by a person or group intending to carry out a particular development project. These
formal, statutory decisions are subject to a variety of governance processes and involve many
parties who need environmental information on the right scale and in accessible form, making
scientists and information suppliers, including the interested public, a part of the process.



Users of land and species for other purposes may be regulated, or subject to funding conditions,
more directly as a result of governmental policy, for example through regulations under the
Water Framework Directive or subsidies provided by Common Agricultural Policy (CAP).
However, the decisions about what to grow in field or forests, how to manage that growth, or
what species to encourage (and harvest) or discourage, are based on many other factors
including topography, weather, markets and cultural interests, as well as characteristics of the
cultivated, domesticated or wild species concerned. A wide variety of information is needed for
these informal decisions, which is obtained in different ways by different stakeholder groups.
There is accordingly a plethora of people involved in making decisions that affect the
environment, including policy-makers, those designing strategy and approving projects based
on that policy, and those making less formal decisions informed by policy but also many other
factors. To whom is it most important for TESS to supply information, and how should this be
supplied, in order to guide those decisions?

2.2. The Analytic Approach

How can TESS decide where it is most important to supply information? A major consideration
must be the impact of the decisions, in terms of effect, area involved and frequency. That should
involve not just decisions to prevent detrimental actions, but also aiding decisions to encourage
beneficial action such as restoration work. Another consideration for the viability of a system
that encourages people to transact information, is where do governments, organisations and
individuals have most need for information, and what are the economic factors that are likely to
support its delivery. Such economic considerations involve both public and private funding,
because governments need information for policy and strategy just as individuals do for
livelihoods.

Thus, information is needed on decision impacts and on information flows. A start on assessing
decision impacts has been made in TESS, and will continue through an EU-wide survey and
local case studies. It is chiefly the study of information flows that we address here. There is a
need also to consider the impact of information flows, which may be greatest where demand
and supply are most poorly aligned, and where information generation will have the greatest
benefit for policy making.

A variety of information flows, analysis approaches and decision processes used for
environmental assessment and sustainability assessment for biodiversity were identified by
enquiry on government practices nationally and by structured interviews in local case-study
sites , across a range of 9 countries (Estonia, Greece, Hungary, Poland, Portugal, Romania,
Slovenia, Turkey and the United Kingdom), where approaches were likely to differ.
Standardised questionnaires provided comparability in both cases, between levels of
government and across stakeholder groups at local level.

The standardised data are used in this report, and in the linked TESS D3.2 report from Work
Package 3 to provide diagrams that illustrate the main patterns of information flow. Details of
data collection are given in the TESS Synthesis Report D3.3 and not repeated here. Likewise,
details of governance (e.g. consultation processes) and type and quality of information are to
the found in that much more extensive report.

The strength of flows is illustrated by the width of arrows, which represent the proportion of
records for that type of flow across the nine countries. Of particular interest in this analysis is the
variation in widths shown across countries at different levels of government. This is important for
planning collection of data later in the project. A thick arrow now only indicates where there is
little variation to analyse when seeking to identify best practice, but also where information
delivery from local level may be useful for informing policy and other formal decision making.



2.3. The Information Flow Models

The most fundamental flows of information are directions for framing regulations. Data from
TESS research are combined to show this in Figure 2.1. EIA, SEA and CAP legislation is
proposed by the European Commission and adopted by the Council of Ministers and the
Parliament, whereas Biodiversity Action Plans are a soft law requirement of the CBD and Land
Use Planning laws are framed mostly at national level.

International treaty 7

EU
Council of Ministers

DG Agriculture DG Regions ]

Laws framed

Z‘::':I';:Lor Statutory A| Government || Government || Government | Government Government |
Sobirational Consultees Ministry Ministry Ministry | Ministry | Ministry
Regional

Regions Regions Regions Regions

) s .| ||

Local: Tier 2- LAU1

“District” “District” “District” “District” “District”

-
Local: Tier 1 - LAU2
“Municipality “| [“Municipality” | [“Municipality”| [‘Municipality” “Municipality”

&

Figure 2.1. Except for Land Use Planning, instructions for framing environmental laws and procedures now come
primarily from international level.

The low level of variation in these procedures gives little scope for analysis of best practice, but
indicates that informing European Union policymakers about the effects of their policies on EIA,
SEA and CAP at a local level is very important. Likewise, informing national governments about
impacts of Land Use Planning is very important, partly due to their ability to make regulations on
matters that are not subject to EU legislation and partly because they are able through the
Council of Ministers to influence EU policy.

Figure 2.2 shows where approvals are given for EIA, SEA, CAP and LUP, and indicates much
more variation in the implementation of the instructions within each state.
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Figure 2.2 The variation between states in the lowest level at which approval is given for EIA, SEA, LUP and CAP
subsidies. Data are available for 9 countries on the first three aspects but for only 8 on CAP which does not apply in
Turkey.

The format of Figure 2.1 is used to combine all the information in Figure 2.2, and also on BAP
processes to display information flows in Figure 2.3. These information flows reporting on
completion of statutory decisions are in themselves relatively uninteresting for TESS. However,
they indicate where the reporting process originates, and hence where the decisions are made.
In the countries surveyed, this was entirely at local levels for LUP, substantially at local levels
for EIA, but only at regional level and above for SEA, and predominantly at national level for
CAP and BAP processes.

11
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Figure 2.3 The reporting on EIA, SEA, BAP, CAP and LUP, to higher authorities.

The levels at which decisions are made is indicated better by the levels where consultation
occurs, shown in Figure 2.4.
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Figure 2.4 Levels at which consultation occurred for EIA, SEA, LUP, CAP & BAP
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It is important to understand that, in terms of information sourcing for all local management
decisions, as opposed to the consultation for statutory decisions (Figure 2.4), the information
flows between stakeholders and government are more complex. These flows, together with
other information sources used by stakeholders are shown in Figure 2.5.

Habitats
Socio-economics

Information
sourcing

Scientific
studies
i

“National/Regional | = \

Government”

“Government
Agencies”

“‘ " Local | ‘
\ Government’  E— - Kn owledge/

Scientific survey

Regulatory

Figure 2.5 The information sources used by stakeholders when assisting government with statutory decisions and
when making informal decisions within an envelope of government regulations.

Figure 2.5 shows that regulatory information affects stakeholders from central government (e.g.
on nationally designated species and habitats), from local government (e.g. on EIA and LUP
requirements) and from government agencies; agencies are also part of the processing of
information between all levels of government. However, the stakeholders also obtain information
on species, habitats, abiotic environmental factors (including fire, flood and weather hazards)
and socio-economic factors from these sources, and potentially also from NGOs, researchers,
the internet and a variety of advisors. In the context of scope for information transaction, the
stakeholders also generate their own information, from keeping records as a form of local
knowledge and in some cases by conducting systematic monitoring guided by scientists. In the

l inked report D3.2 fAModel of the | oformdtionchreows s i

will be varied, as in Figures 2.1, 2.3 and 2.4 here, to reflect the number of countries for which
each type of information flow was recorded.
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2.3. Conclusions from modelling information flows for central policy

A conclusion from Figures 2.1 and 2.3 is that much of the policy designed to ensure that the
environmental impacts of formal decision-making (EIA, SEA, CAP, BAP) are assessed and
acted upon is now adopted in the form of international rules and transposed into domestic
legislation at national level. Thus it is policy makers at European level who have most need of
information on the effectiveness of these various instruments. This underlines the importance of
integration of data at European level, which is being promoted through the EIONET run by
European Environment Agency (EEA) and plans to create a Single Environment Information
Space (SEIS). It is EEA that will provide such information to decision makers at the European
Union level and to ministries at national level, using data that are collected and maintained at
national level.

However, predictive modelling for the environment requires spatially specific data, which can
only be gathered at a sufficiently small scale at local level. Although remote sensing is
increasingly able to supply some of this, it will be many decades before it can provide adequate
data for all locations, at least in biodiversity contexts: neither satellites nor DNA sensing
techniques can map flora and fauna distributions widely at the flower and insect scale. For
economies of scale and as a single gateway for European level, it makes sense to integrate
locally-collected environmental data at national level. Indeed, of 27 broad-based databases
cited in TESS D3.3, there were 21 at national level. The UK was one of the first to have a
National Biodiversity Network (NBN) and a Multi Agency Geographic Information Consortium
(MAGIC) for environmental data. However, this information is not a flow to central government,
which (as depicted in Figure 2.3) is mainly responsible for reporting completion of statutory
processes to higher levels.

The focus for LUP decisions and most projects requiring EIA is at local level, which is also
where the informal decisions made by stakeholders are much more numerous than statutory
decisions (see TESS D3.3), although individually perhaps of less impact. This was the reason
why a precursor to this survey, by Centre for Ecology and Hydrology in 2002-3 to examine the
potential use of environmental models, concluded that the main points for delivery of
environmental information needed to be at national level and locally, to help local communities
and individual stakeholders manage land and species.

What seems to be changing rapidly is for much policy-making to move to European level, albeit
with data integrated at national level. However, the data from local level for integration nationally
is only just starting to be organised for EEA through EIONET, although remote sensing is further
forward. In both cases the main player centrally is EEA, in partnership with national
governments, so these should be high-level anchors for TESS. For local level, TESS needs to
service the government levels that interact most with local individual stakeholders and their
representative groups, which will often be at the lowest hierarchical level of local government
(LAUZ2 in the Eurostat classification (NUTS 2009) but sometimes (especially where there is no
effective LAU2 level or the lowest level authorities have few powers or responsibilities) at LAUL.
Information is of course used at other levels, notably for SEA processes relating to land use,
which often inform LUP at regional level within countries, and for BAPs. CAP too may
increasingly involve SEA at national and regional level. However, these planning processes at
intermediate levels involve personnel capable of tapping and interpreting relatively raw data if
integrated nationally. The challenge is (i) to deliver complex information in a simple way that
motivates monitoring by communities and individuals, and (ii) to integrate data from the
monitoring for high level. These are the two priorities for the development of TESS, although
tapping information at all levels of government between central and local levels will be
encouraged.
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3. The TESS model database

Transactional Environmental Support System (TESS) is an RTD project which, among other
expected results, must collect and analyse the existing modelling and data sources to enable
generation of a conceptual platform for decision support software solutions. Kenward et al.
(2010) found that the number of decisions made at EU level as Directives, and as regulations by
policymakers at national and sub-national levels, are necessarily relatively few compared to the
decisions made by local stakeholders in the use of land, water and species, simply because
local stakeholders are far more abundant. Their report showed high importance of local
authorities and private managers or users affecting biodiversity. Hence, the database of models
was designed for such local stakeholders.

WP2, WP3,

WP 5: WP4: Supply

of modelling TESS design
information

Information
demand

Figure 3.1 Information flow through work package 4 of the TESS project.

The database of models was generated and analysed according to the information demand
from work packages 2, 3 and 5 of the TESS project (Figure 3.1). The database and its analyse
is targeted for work package 6 and further activities which design the TESS.

3.1 Scoping: determination of the work package targets and boundaries.

3.1.1 Need analysis

The exact scoping of the work package applied the analysis of information flows delivered from
work packages 2 (central policy environment) and 3 (local environmental information). Case
studies in local communities (work package 5) provided more specific information on needs for
environmental decision support.

In the preliminary survey for 9 states, Hodder et al. (2009) found that managers have good
knowledge of ecosystem supporting services such as maintenance of soil quality, and
ecosystem regulation services such as avoidance of hazards, while they require information on
wild species and habitats (Figure 3.2). Local administrations (Tier 1 and Tier 2) also required
such information and were relatively more interested in environmental hazards. On this basis,
although all ecosystem health aspects were considered, special efforts of this work package
targeted on wildlife as well as natural and semi-natural habitats.
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Figure 3.2 The types of environmental information needed by the different categories of stakeholders and
representatives of local government (Tiers 1 and 2), categorized by biodiversity information and ecosystem services
(ES). The results are combined for all case studies of TESS project (Hodder et al., 2009).

In terms of ecosystem services, commonly required information included that relating to water,
wild meat and fish, and fibre (e.g. timber), disaster management (e.g. floods), and capacity for
tourism and recreation. Less commonly required was information on wild plants and fungi,
cultivated crops, soils and impacts of tourism and recreation. However, to achieve
completeness of the database, these aspects were still integrated to the database of models.

In the randomised survey across a majority of European states, Kenward et al. (2010) found
that there was very great variation in the availability of necessary information (Figure 3.3) to the
most local (Tier 1) administrations.

The Czech Republic, Germany and Hungary stood out in having most of their needs met,
whereas Austria, Bulgaria, Latvia and Malta were being especially poorly served. Information
requirement on ecosystems for provisioning (crops, medical, biofuels), regulating
(flood/fire/disease hazards) and supporting (water/air/ soil quality) services was especially
variable, whereas information on cultural services (amenity, recreation, tourism) was generally
in high demand (except for Italy, which was most interested in natural hazards). Information on
biodiversity (protected and harmful species and habitat maps) was also generally in high
demand, except for Italy and Lithuania.

Kenward et al. (2010) also indicated that local land-managers weakly use Internet while local
authorities use GIS well. Their report also showed that local authorities in many Western
European countries as well as in Estonia have high digital enablement. However, they discuss if
the digital decision support should be focused to these countries or rather to countries with good
biodiversity status. Thus, this project has not focussed on any particular group of member
states. Hodder et al. (2009) reported that of various environmental issues local governments
identified socio-environmental issues (Figure 3.4). Hence, while compiling the database,
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conceptually broad environmental models, containing economic terms and socio-cultural

dimension, were a particular search target.
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Figure 3.3 The proportions of different types of data needed by local administrations to make environmental decisions

(Kenward et al., 2010). A Data which were available. B Data which were not available.
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Figure 3.4 Environmental issues identified by representatives of local government in the partner countries sorted into
subject categories compatible with categories of environmental models used to analyse and predict the impacts of
decisions in TESS WP4 (Hodder et al., 2009). Each issue could be assigned to more than one category.

3.2.2 Conceptual approach

Among several concepts of environmental management, the concept of natural capital (e.qg.

Hawken et al .,

19909)

sees

t he worl

dobs

economy

resources and ecosystem services that sustain us. Only through recognizing this essential
relationship with the earth's valuable resources can businesses, and the people they support,

continue to exist.

In practical implementation of natural capitalism, the hardest constraint seems the question of
ownerships and hence responsibilities in the management of natural capital. As far as the bulk
of natural capital i biosphere and its services i where ownership remains common, market
forces fail to effectively regulate its sustainable management.
In a simplified scheme, private and common issues project to small-scale and large-scale
issues. Market failure can be explained as the failure of local investments to generate local
benefits. For instance, a company which invests (e.g. through forestry) in the production of
atmospheric oxygen does not benefit for that service from ordinary market forces. At the same
time, market forces usually fail to hinder a company in the introduction of alien species.
However, large-scale drivers create also small-scale consequences (Figure 3.5).

Large-scale drivers

Large-scale
consequences

Small-scale drivers

Small-scale
consequences

Figure 3.5 Interactions between large-scale and small-scale issues limit the efficiency of local actions (red arrow)
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However, many field-scale investments to natural capital still give significant field-scale benefits.
For instance, fertilization of soil is a typical investment to natural capital which gives returns to
the field manager. Thus, this database was targeted on such activities where local ecosystem
management decisions bring via improved ecosystem services direct benefits to the manager.

Of the variety of ecosystem services, several ones, such as genetic resources and primary
production, prove purely global. However, several services, such as provision of materials and
pollination, have also great local significance (Figure 3.6). Hence, this database was targeted on
the management of ecosystem services which generate local benefits. Thus, we focused on
promoting health of ecosystems.

Pressures
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harvesting etc.
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restoration of
endemic species,
introduction of

non-native species

POLLUTANT
LOAD

CHANGE OF
WATER FLOW
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Figure 3.6 State of ecosystems in DPSIR network. Bold font indicates services which generate mostly local effects,
conforming thus to local management
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interests. Ecosystem health is usually a long-term issue, requiring strategic planning. Due to
natural buffers, the consequences of different management scenarios to ecosystem health tend
to lag. Managers might, thus, need tools to assess ecosystem health issues. We identified three
most significant economic areas where sustainable local ecosystem management might bring
direct revenues: farm-scale agriculture, estate-scale timber production, and on-site
management of recreational objects (Table 3.1). The aim of the database was to provide
information tools for these management challenges for the entire EU. Thus, we focussed our
search on models to address productive ecosystem services and revenue-bringing cultural
services.

Table 3.1 Interest areas of TESS WP4 database

Economic Scale Target Output Major factors
area groups
Erosion. Drainage.
Sustainable crop and Irrigation. Pollinators.
fodder production issues: Chemicals.
Agriculture Farm Farmers soil maintenance, Cultivation structure.
fertility, health. Field Buffer strips. GMOs.
immunity against pests. Biocontrol. Weather and
climate.
Factors of wood
Private diseases. Biocontrol
Forestry: for . . nts. Drainage.
gr:ljéry Estate ofvneeig Susf[amable timber |r23§tiéi H:rvggtei:ng
. production. Forest health . y .
production and options. Storm and fire
managers resistance. Climate
change
Maintenance and
Nature improvement of the . .
o . S : Habitat requirements,
recreation: : leisure object: production
. On-site ; Effects of pollutants,
hunting, ; of games in a forest, . e
N . tourism : A Hunting and fishing
fishing, Recreational production of fish in a ;
. : . operators, rate, tramping, garbage,
birdwatching, site small lake, number of
o local land- . number of people,
hiking, valuable birds to watch, :
. owners . behaviour of people.
walking, attractiveness of the Climate chanae
picking, riding object, availability of forest ge.
fruits

3.2.3 Analysing needs and possibilities of decision support for local ecosystem
management

A literature study was conducted, resulting with
concluded that conventional types of EDSSs, which work as simulation or optimization models,
continue to have great potential. However, arithmetic and data processing addresses only a
small fraction of the challenges in decision-making. Firstly, assessment of management options
requires also qualitative reasoning. Secondly, decision-making consists of several consequent
steps which require different mental processes and have design implications for a
comprehensive ecosystem management EDSS. Fortunately, in recent years, decision support
approaches have greatly diversified. In parallel, new findings in human behaviour and
psychology as well as informatics enable more systematic mapping of future needs for design
and application of EDSSs.

A review of recent knowledge drew the following major conclusions:
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1) As most management models ignore social factors (e.g. impact on reputation), EDSSs
might mistakenly recommend environmentally harmful behaviour. Therefore, a totally
comprehensive EDDS should include reputation-related consequences in its economic module.

2) In case of long-term or large-scale problems, forecasting capabilities may be insufficient
that decisions result in sustainability. Thus, only local and short-term environmental problems
serve as promising subjects to be solved currently by informational tools such as EDSSs. It is
particularly important to adapt EDSSs with local social contracts.

3) As the human mind possesses powerful capacities to make decisions independently, the
potential of a computer is limited to data processing and analysis, sequential arithmetic and
deductive reasoning.

4) As humans do not decide consciously, EDSS can influence decision-making only by
stimulating intuitive reasoning and creativity (Table 3.2).

Table 3.2 Hypothetically successful EDSS design strategies resulting from the studies of human intuitive reasoning

Intuitive Subsequent implications for EDSS
mechanism
Learning Good presentation of internal knowledge, high quality syntax, mnemonic names

of variables, possibility to add comments in model text

Social domain Integration with social issues, transformation of environmental questions to
social questions

Imitation Demonstration of best practice examples

Social contracts | Focus on legislative and moral aspects

Precaution Focus on risks and hazards

Creativity Relaxing, creative virtual environments

5) EDSS could provide variable types of assistance in various decision steps (Fig 7). Issue
definition and criteria setting require articulation of the problem by universal decision
frameworks and the Socratic method. Option generation needs creativity support by the
provision of various creative environments. In the option assessment step, computers can
support by arithmetic computations, deductive reasoning and stimulating intuition.

6) Due to conceptual and technical inconsistencies, pipelining of all simulation tools to a
universal environmental supermodel is impossible now and will be extremely challenging to
achieve for the future. However, a toolbox approach might organise various independent tools in
the issue definition phase, and with careful planning can start a process of integration.

7) Decision quality can improve by the involvement of experts of different knowledge
domains, reasoning types, creativity types, decision steps etc. This further involvement of social
control appears to be another promising perspective.

Compared to the preliminary project concept which aimed to integrate various simulation tools,
this study suggests a much broader approach, in which simulation models might be only one
component among various decision support tools. More specifically, simulation models fall
mostly wunder Oarithmetic computationsod whi
human reasoning. This, in turn, forms only a part of the sequence of steps in a decision-making
process (Figure 3.7. Potential functions of computer to assist environmental management
throughout decision steps). Hence, an integrated decision support system might functionally
partiton to various tools aiding specific decision steps. The metadatabase approach of WP 4
needed to take account of this overarching consideration.
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Figure 3.7. Potential functions of computer to assist environmental management throughout decision steps

3.2 Creation of the structure of the database of models

No single model can address the needs of all local ecosystem management situations, and
attempts to build such models will likely suffer from over-generality, scale mismatch issues, or
endless additions to address new data and questions (Derry 1998). We thus omitted an illusory
idea of creating a general global computation algorithm for ecosystem health management.
Managers, instead, need a general and flexible framework that answers the questions being
asked at the right scale and in a timely and cost-efficient fashion, while still integrating the three
dimensions (social, economic, and ecological) that shape managed ecosystems. We therefore
designed a metamodel, consisting of a framework of toolkits which build on existing and readily
adaptable modelling tools that have been developed and applied to previous research and
planning initiatives.

The highest level of hierarchical structure in the metamodel tops is Local Ecosystem Health
Management Decision Support Framework (LEDS, Figure 3.8). This framework could be
internal and not obvious functionally to target groups, but could organize a set of toolkits, each
of which is a separate product for a distinct target group, distinct economic area and
corresponding type of managed ecosystem. Although communicated independently, the toolkits
in the framework would interrelate strongly due to many overlapping features.

Similarly with the general framework, none of the toolkits would aim to propose a universal
computational model to work everywhere in the EU. Instead, the main purpose of each toolkit
could be to outline the process of identifying questions, finding the tools and information to
answer them, and then ensuring that the interacting suite of domain specific tools informs the
global objectives of the planning process. Instead of answering questions, the toolkits could
tend to raise questions, highlight problems, and propose tools for the supply of information. The
toolkits could also where appropriate stress the need for collaborative analysis involving the
right people for modelling social effects (Box 1).
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Box 1. Main abilities of each toolkit
A Analytical abilities

1. Assistance in system definition, including system type and boundaries. A
management system might be (a) function-oriented (e.g. provision of timber), (b)
region-oriented (e.g. management of a certain estate or a certain farm), (c)
agreement-oriented (e.g. relations with customers, contractors, authorities etc.).

2. Assistance in definition of information demand, including identification of internal
and external drivers for the demand

3. Assistance in defining system scale, including spatial and temporal scale

4. Assistance in spatial specification including ecoregion and climate zone

5. Assistance in question definition. Question types comprise strategic planning,
capital investments, design and development, communication and marketing,
operational management.

6. Assistance in definition of the aspiration of manager: conservation of status quo,
continuous improvement, aggressive change etc.

7. Assistance in the definition of level of control, and degree of freedom in decision
making.

8. Assistance in locating decision step which might be either issue definition, criteria
setting, option generation, option assessment, or final decision.

9. Finding proper decision-making tools. Depending on the aim of a manager, a
suitable tool might be cost-benefit analysis, cost-effective analysis, a checklist, an
optimization model etc.

10. Finding proper model(s) for data obtaining and processing as well as presenting
information. These models comprise allocation models, mass balance models,
material balances, dispersion models, dose-response models, evaluation models,
fate models, ecological models, normalization models, uncertainty analysis,
scenario development, backcasting etc.

11. Combination, coordination, organization, integration, interlinking and synthesis of
models. Each toolbox would contain relational databases, integrating several
formalized models.

12. Assistance in involvement of experts and stakeholders to management and
modelling

B Holistic abilities

13. Assistance in context definition including sensitivity of the issue, culture of
stakeholders etc.

14. Ideation (idea generation): provocations, associative stimulations, confrontations
(forced combinations), systematic ideations

15. Thematic query

16. Advanced web search

17. Other information

It is proposed, among other things, to structure the models according to decision steps.
However, considering the project scope, more decisive structural criteria emerged from the
analysis. First, architecture of the database was solved as a metamodel, organizing the
application of various software tools (Figure 3.8). Second, these software tools were grouped to
three toolkits: Field Health Toolkit, Forest Health Toolkit, and Recreational Site Management
Toolkit. Various tools in these toolkits could be linked by pipelining with special software
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platforms such as OpenMIl (Moore & Tindall, 2005) and LIANA (Hofman, 2005), while

incommensurable tools could be linked holistically, at least partly in a user-mediated way.

-

Local Ecosystem Health Management Decision Support Framework (LEDS) - TESS metamodel

-

Field Health Forest Health Recreational Site Management Toolkit: comprises
Toolkit i feed Toolkit T game management, local fish stock management,

to farm independent SW watchbird management, beach management,

planning or a feed to forest adventure area management, park management, forest
software (SW) management SW fruit management

Models for data obtaining and processing as well as presenting information

Databases

Figure 3.8 Structure of TESS metamodel. Red outline indicates borders used in WP4

Hence, the fundamental architecture of the database considered the need to organize and
integrate various decision support tools into three toolkits. At the same time, functional aspects
of the decision support required consideration of how each type of each tool would aid a
particular decision step. In this context, pre-simulation steps in a decision-making sequence
appear relatively domain-general, hence, rather unsuitable for our domain-specific
environmental management database. We concluded that pre-simulative tools should be
integrated to each final toolkit but largely excluded from the metadatabase.

The question of system complexity is one of the major challenges of the TESS project.
Addressing numerous environmental problems all over the EU as well as integrating different
model approaches requires rather complex thinking. In the same time, the target groups i local
managers i will include persons without special training or education in environmental issues
and modelling. In principle, they should nevertheless be able to work with a given toolbox while
understanding calculations and other processes in it.

For solving the question of system complexity, we adopted the model of hierarchical complexity
(MHC, Commons et al. 1998) which quantifies the order of hierarchical complexity of a task
based on mathematical principles of how the information is organized. MHC defines at least 14
universal discrete stages of complexity which might also define human cognitive development,
regardless of cultural context.

The toolkits should generally not operate above a formal level which corresponds to the order
10 in MHC (Table 3). Order 10 includes rational and analytical processes using empirical or
logical evidence. Formal logic, however, remains linear and one-dimensional. Order 10 allows
for relationships between variables, hence correct scientific solutions. More complex models,
such as multivariate systems and fuzzy relationships, should either be avoided or require good
explanatory support from the system (e.g. for uncertainty).
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Table 3.3 Framework of complexity in TESS project

Cognitive
Eroarg];work Modelling framework Application in TESS broiect
' ication in rojec

Commons) (types of model) pp proj

10 Formal Formalised models Operation of toolkits and ecological
models within these

11 Systematic Metamodels Architecture of WP4 metamodel and its
toolkits T organises the application of
ecological models

12 Integral frameworks TESS project implementation

Metasystematic

While the toolkits would operate at formal level 10, their architecture and the metamodel would
work at systematic level (11) which includes multivariate matrices and contexts. As far as the
toolkits operate in order 10, our WP4 metamodel itself does not need to operate higher than
order 11. It is worth noting that the TESS project itself, organizing the metamodel, operates at
the 12th level, which is metasystematic: constructing supersystems, multi-systems and
metasystems out of disparate systems.

3.2.1 Creation of the classification structure for models

Which criteria classify environmental decision support models better? Apart from visualizations
and conceptual models, research communities differentiate mathematical models predominantly
by temporal and spatial complexity, geographical limitations, decision type, environmental
t heme, computational and technol ogi cal approach (
select the most useful of these, we needed model classification metacriteria, i.e. criteria for
classification criteria. Depending on the need, our model classification might be according to the
labour or expertise required by models, which wuld relate to whether they serve research,
educational, management or other needs. We needed to classify models to generate a
conceptual platform for decision support software. Hence, we chose classification criteria which
functionally facilitate the design of decision support systems, for which complexity is an
important consideration.

Stage 1. Organisation of knowledge according to vertical complexity. After finalising the
general architecture of the metamodel, the collection, organization and integration of decision
tools required further classification. Aiming towards integrated toolkits, we classified the tools

according to ease of integration, i.e. vertical c
frameworkso6; Ometamodelisndgliuwmdiegg at doihckdnglsighee pmecd &1
rating 6comput er programmes?®o as sof t ware tool s

regression formul ae;Fige3®8y i abl es6; and 6édatad (
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Conceptual framework

Metamodels (concepts)

Models

Variables

Figure 3.9. Holarchic organisation of knowledge in local ecosystem management

Models serve as building blocks of toolkits. In WP4, we aimed to find, classify and organize
decision support models for the services of toolkits. The existing useful models fall under
several category of complexity. Advanced models work as user-friendly smart computer
programmes, able to automatically calculate outputs from input data. Our task is to find
conceptual solutions for integrating these programmes to toolkits. For instance, SILVA is an
individual tree-oriented management software model. Our challenge is to integrate it with
statistical forest management models. We should also consider that instead of providing
solutions for concrete management situations, the main benefit of management models might
be training the user to make better decisions (Walker, 2002).

Some environmental management issues nowadays lack decision support programmes. These
cases require searching for research results such as published regression formulae and
information on significant processes determining output values. Typically, these raw models
have no names. Usually they need programming to integrate into toolkits and computer models.
Our task is to set these programming strategies. For instance, if there were a lack of user-
friendly models for game management, an extensive literature review might reveal conceptual

26



and quantitative models determining population density of and income from various game
species. We could then develop strategies to integrate these raw game population models into
the relevant toolkit.

Thus the project needs to work in lower levels of complexity in order to feed the designated
toolkits. In spite of literature search, some raw models will probably remain missing. Even the
variables for a required output might be unknown. Such knowledge gaps require mapping.
Where models are highly necessary, then we could probably build up the preliminary versions of
such raw models ourselves. For instance, population dynamics of brown bears might not yet be
modelled. The main factors likely to control the dynamics could emerge as a result of our
research, revealing a preliminary raw model.

Finally, in the most extreme cases, crucial data might be missing, hindering proper functioning
of models. Such situations potentially require us to search for or estimate such parameters,
constants or other background data.

Based on the above described context, the handled knowledge falls into categories of vertical
complexity, forming a holarchic system (Figure 3.9). According to Koestler (1967), a holarchic
system (hierarchy of holons) consists of holons whereas each holon is both a part and a whole.
For instance, models form a holon which is an organization of variables while models
themselves could be organized to metamodels, which is one holon higher level of knowledge
organization. Such system correlates approximately with Model of Hierarchcial Comlexity (MHC,
Commons et al., 1998) and the framework of complexity in WP4.

Stage 2. Organization of models according to commensurability. As concluded above, the
classification of models in WP4 assumed a need to integrate commensurable models and
databases to generate hybrid supermodels and relational databases. GIS data from different
geographic locations should transform and link to a standard pan-European platform (e.g.
through INSPIRE). As much as possible and relevant, various regression models need to
integrate to bigger units such as Forest 5 (Robinson & Ar, 2003). The vision of such technical
integration and pipelining directed our model classification. A group of models which enable
such pipelining is defined as commensurable, and should fall into a distinct model cluster in the
metadatabase. In contrast, incommensurable models should classify to different clusters, but
perhaps be linkable in user-mediated or holistic ways.

Temporal and spatial commensurability. Environmental decision support models might differ
according to spatial and temporal criteria. Temporally, model categories comprise static
(lumped), steady-state and dynamic models. The latter class, in turn, often splits in short-term
(tactical) and long-term (strategic) models. Spatially, models divide between 0D (non-spatial),
1D (linear), 2D (plane), 3D (spatial) models (Figure 3.10). The subdivisions might include small-
scale and large-scale models.
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3D

1D

Figure 3.10 Holarchic relationship between models of different spatial type i all appearing in principle
commensurable

A more complicated cluster can involve simpler relations. For instance, a spatial model can
involve non-spatial relationships. Hence, a complex spatial model might commensurate with
spatially simpler models (including those without a spatial component). The principle of
commensurability suggests that the most spatially complex model defines the spatial complexity
of the entire cluster and resolution emerges analogously.

The WP4 metamodel excludes large-scale problems and focuses on field-scale issues. We
should address the specific aims of only local management issues. Our context excludes
spatially scalar classification

Based on graphical technology, spatial models divide between raster models (including cellular
automata) and vector models. In principle, these two graphical solutions commensurate but in
practice great care is needed to avoid serious loss of information and increase of computational
requirements. Often, raster models are used for cellular automation calculations (of
relationshipswithin and between neighboring pixels) while vector models relate various shapes.
This can make these two graphical approaches seem practically rather incommensurable
(falling to two different model clusters). However, this problem can be solved by using vector
GIS where possible, and ten using vector-raster conversion at the required scale before
calculations. Of course, non-GIS (aspatial) models can feed both vector and raster approaches.
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Dynamic

Steady-state

Figure 3.11 Holarchic relationship between models of different temporal type i all appearing in principle
commensurable

Applying holarchic logic, static (lumped), time-independent models can join time-dependent
models while steady-state models match within the dynamic cluster. Hence, a dynamic cluster
should be able to host both static and steady-state models (Figure 3.11).

In conclusion, in spatial and temporal terms, vertical complexity of a model cluster could be
defined by vertically the most complex model within the cluster. For example, if spatially the
most complex model operates in 2D then the entire cluster should operate in 2D. Similarly, the
resolution of the cluster should be defined by the resolution of the finest model. For instance, if
the finest model in the cluster has a timestep of one day then the resolution of the entire cluster
should be also one day.

However, short-term and long-term processes and management issues might differ completely
(e.g. Poch et al., 2004). Short-term issues involve optimization of operational management and
tactical problems with short feed-back. In contrary, long-term issues involve capital investments,
strategic planning, design and development. Long-term models are able to show environmental
consequences of management alternatives. Therefore, it might appear necessary to divide the
models between short-term and long-term clusters. Some models, however, might apply in both
clusters, as for example short term models that iterate effectively for long term predictions.
Computational commensurability. Individual-based (agent-based) models contrast with
regression models. In principle, individual-based situations (such as descriptions of state of
each individual in a population) are transferable to statistical terms (such as population density).
However, the simulation approaches in and management situations of these two model types
tend to differ. Regression models aim to reasonably simplify and unify numerous diverse
events. One critical assumption of regression models is that individual differences, fluctuations
and exceptions are negligible in determining the system outputs. Hence, regression models
work with bulk amounts, counting units of interest. In practice, regression models tend to work
well in larger systems with enormous number of individuals or individual events. In contrast,
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individual-based models assume that individual differences do not average out but generate
significant changes to the entire system. Consequently, individual-based models apply different
set of approaches such as game theory, Monte Carlo Methods etc. In practice, such models
describe well smaller systems where the number of e.g. individual trees or animals is relatively
low, and can be especially powerful for forecasting beyond the typical range of data in
regression-based models. Such principle differences might suggest splitting all models into
regression and individual-based cluster. However, this will depend on the application because,
like regression-based models, individual-based models can be used to generate relationships
with error terms.

A technical challenge might be pipelining of several high-resolution models which independently
run fast enough but together slowly. For instance, a static model with high spatial resolution and
a 0D model with high temporal resolution might work independently well but the cluster of high
both temporal and spatial resolution might malfunction when pipelined. Solutions could include
distributed rather than sequential modelling, reduction of time or space resolution in the best
models to synchronise, or user-defined compromises.

In conclusion, with two categories of three classification criteria, the useful models might break
up into eight clusters (Table 3.4). Computationally demanding models might also fall out from
each cluster. On the other hand, vector-raster conversion, iteration and simplification of agent-
based simulation to regression-like output could provide convergence.

Table 3.4 Summary table of classification of models into commensurable clusters

Classification criterion # of classes Classes
Graphical mapping technology | 2 a) vector graphics
b) raster graphics
Time horizon 2 a) short-term
b) long-term
Simulation technology 2 a) regression
b) individual-based
Total 8 model clusters

Stage 3. Organization of models according to user needs. In a decision support system
(DSS), technological classification and clustering of models might differ from the appearance of
the system, visible to users. As described above, functionally, according to user needs, the
TESS WP4 metamodel was split into three toolkits: Field Health Toolkit, Forest Health Toolkit,
and Recreational Site Management Toolkit. Each toolkit, in turn, has several tools attributed to
it. Each model could work in more than one toolkit and each toolkit could if necessary involve
more than one model cluster, perhaps linked holistically (instead of algorithmic links, a toolkit
might involve links to menus running different models).

If relevant, the interfaces of toolkits might classify models to information classes such as
atmospheric class, hydrospheric class, geological class (including soils), sessile class (plants),
locomotive class (animals), economic class, sociocultural class etc. However, each toolkit
should also clearly indicate all incorporated models.

3.2.2 A questionnaire for collecting the models

Classification according to the structure and architecture of the metadatabase generated
important questions for description, and subsequent search of decision tools. The resulting
guestionnaire was created as two consecutive web-pages, asking contributors 4+16 questions
(http://tess.ttu.ee/). The first page asked the most critical questions while the second page
collected additional useful information about each model. The gquestionnaire was uploaded to
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http://tess.ttu.ee/

Internet and linked to TESS project website. The link was communicated to TESS project
partners as well as other potential contributors.

3.2.3 Creation of the database of models

Based on the questionnaire, the database was structured, designed, coded and uploaded to the
Internet (http://tess.ttu.ee/, Figure 3.12). It is a MySql database with web-based administration
system written in PHP and working on an Apache2 server. The database enables queries,
searches and various arrangements to analyse the models.

@ TESS

Teaniactional Envirormental Suppest Syitem

Login

Home

Models

Search

Models

Send model
1-10  11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
91-100 101-110  111-120 121-130 131-140 141-150 151-160
161
Model name Acronym Web-link

SEVENTH FRAMEWORK
PROGRAMME

Soil and Water Integrated Model SWimM ttp:/
SWAT SWAT ttp-/ |
Simultaneous Heat and Water Model SHAW ttp:/
GLOWA Glowa  http:// .-
::Lr::;::'ater ( Hydrology ) Study Site Swssm _—

Retention Curve Program for

Unsaturated Soils el B -SCISOIWATS COM ...

Soil Water and CROP production model

Hydrological Simulation Program- o
Fortran

Storm Water Management Model SWMM

Soil parameter Estimation SOIL ttp: /|

TESS project website Tallinn University of Technology Eve Aruvee eve aruvee(attjemu.ee

Figure 3.1. Interface of TESS database of models

3.2.4 Collection of models in the database

Stage 1. Scanning. The project team and other contributors submitted models to the TESS
metadatabase using a web-based submission system (http:/tess.ttu.ee). The models were
collected mostly from the Internet. Of the existing databases, the most significant sources for
this database were ECOBAS (http://ecobas.org), EPA Exposure Assessment Models
(http://www.epa.gov/ceampubl), SSG Sources For Environmental Software
(http://www.scisoftware.com/html/products.html), NASA Global Change Master Directory
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(http://gcmd.nasa.gov) and many other environmental management databases. Google search
engine (www.google.com) was used to find further models. A network of experts around TESS
project partners was used to find additional modelling tools. Scanning revealed more than 2400
environmental management software tools.

Stage 2. Selection. Among the 2400 scanned models, those suitable for this database were
selected according to the following criteria: (1) scope and needs of a database focusing on field
health, forest health and recreational site management at local scale; (2) quality of models,
including update frequency, user-friendliness etc.; (3) availability of models, including on-line
availability of metadata.

Stage 3. Delivery. Metadata for each model were filed using the questionnaire and were.
collected mostly from web-sites. Fewer data were submitted by external users.

3.3 Results

Although the database of models is still expanding, this analysis considers the 165 models

which were selected by May 2010. Approximately half of these did not specify all the metadata

that was in the questionnaire. As the architecture of the database and some questions in the
guestionnaire are conceptually relatively complicated, probabilities of controversial interpretation

and classification were quite high. For instance,
6si mulative predictive approachdé coul d bhbters. under s
Moreover, some contributors might lack experience in operating with such concepts. Hence,

some of those classifications are still preliminary and require reclassification by the project team

after selection of the most useful tools for the toolkits. Until that, the database remains a

relatively inconsistent mix of models suitable for the toolkits and models that may not be

suitable.

Availability of information about selected models. Half of the software applications in the

database are freely downloadable and well described on the Internet. However, small fraction of

the models are very poorly described, with only short description of their purpose on the Internet

and no information about the mathematical aspects or what input variables the model needs.

Most of the models do not have output parameters, which is a very important requirement when

creating an EDDS.

Vertical complexity. The web-sites or external contributors omitted to specify vertical

complexity of their filed items in 27 of the 165 cases (Figure 3.). Of those with specified vertical

compl exi ty, as expected, mo st of the items (113)
tools,packaging one or mor e f ldowewer the databaser conpainsaatsd i ¢ a l u
25 items which initially fitted a description as
sever al model |l ing tool sod. Neverthel ess, we | ater

6soft wa rpackaging @desor more formu |l ae f or p dwe dat theo sery limitede 6
integration of basic formulae.

Thematic overview. Of submitted tools the database cont ai
tools, 50 as O6agriculture or apicularmuegad twrol &t, 0 Wl
and access-b as ed r e digwedBtld).on b (

Other elements. Of the submitted models, 36 were reported targeting a long-term time horizon

while 36 were short-term. In total 33 models applied raster-GIS while only one model applied

vector-GIS. Of various decision support paradigms, we collected 1 expert system, 8 multi-

criteria analysis models, 15 optimization processes, 96 simulative predictions and 13 other

types. Of simulative predictions, 16 were rule-based systems (e.g. qualitative reasoning, rules,

rates, environmental ontologies), 24 were individual/cell-based models, 29 were regression

models and 16 were reported as other types of simulative predictions. These are described

below.
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Vertical complexity

Decision support system, organizing or
enabling several modelling tools

Software tool, packagning one or more
formulae for practical use
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Figure 3.13. Vertical complexity of models.
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Figure 3.14. Ecosystem Service management division of model.
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4. The TESS case studies

TESS aims to design a decision support system related to environment and land use that will
enable policy makers to integrate knowledge from the regional and local level into the decision
making process, while also encouraging local people to maintain & restore biodiversity &
ecosystem services. In this framework TESS partners were asked to develop local case studies,
which consisted of two projects: a) the socioeconomic project and b) the mapping project. The
Aristotle University of Thessaloniki is the leader of this Work Package (WP5) and responsible
for the analysis and synthesis of the results.

The aims of the case study projects were to test (by simulation) how best to meet local decision
support needs in exchange for local monitoring that meets central policy requirements, and
whether local monitoring (based on schools, local community groups or individuals motivated by
use of wild resources) can meet government requirements. Such information requires mapping
of ecological information, for combination with socio-economic information. The case studies
also aimed at assessing local attitudes and capaubilities.

4.1 Local case studies

4.2.1 Municipality of Kerkini (Greece)

The Greek Case Study focuses on the Municipality of Kerkini. The Municipality of Kerkini is in
the northern part of Greece, in the Region of Central Macedonia, Prefecture of Serres and is
adjacent to Lake Kerkini, which is a declared Nature Reserve.

The area covered by the municipality of Kerkini is well known for the rare species of birds, either

settled permanently or passing through during the migration period. Bird watching and hunting
are increasingly becoming sources of income for the locals along with the exploitation of other
rare species like the water buffalos. The population of the water buffalos in Greece as a whole
was decreasing in the past decades, until recently, as their numbers flourished especially in the
Kerkini area and helped the initialization and continuation of ecotourism and recreational
activities. Since they do not exist in many other habitats in Greece, they helped to keep the local
population in the area and not to migrate. Al so,
settlement part of the Kerkini municipality) is using locally collected herbs and fruits like
chamomile, oregano or wild blackberries to produce traditional dishes and beverages. The
project aims at helping local people in identifying new sources of income related to tourism

activities while protecting the areab6s biodiversi
The mappingpr oj ect attempts to utilize the informal h
horsesdé owners in order to map the routes foll
recreational activities of the area. In addition walking and climbing paths used for recreation

have also being mapped. Finally, the Huntersd as
various paths around the coastal part and the forests that surround the municipality helped in

mapping the wild boarsé paths, one of the main geé

hunting certain periods of time every year. The spatial information acquired will contribute to the
conservation of the number of wild boars, as this species has been extinct in other nearby
areas.
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4.2.2 Participatory development of recreational plan on Laulasmaa Landscape
Protection area (Estonia)

In the northern part of Estonia, ~30 km west from Estonian capital Tallinn in a Keila Rural
Municipality is located a Laulasmaa Landscape Protection Area. The area was established in
2005 to protect sandy coast with permanent vegeta
total area is 42 hectares and it is developed into popular recreational area among local
i nhabitants and areas6 visitors although no spe
recreational activities (moving paths, ball fields, beach infrastructure etc). The project activities
consisted mapping suitable moving paths for recreational use with an objective to fit them with
relevant protection regimes and carry out a survey among local inhabitants. The main objectives
of the project were:
0 to find out inhabitantso
1  current uses of the area
1  awareness on conservation values
1 needs for information types and sources concerning case study area
U  tointroduce mapping results to inhabitants
U0  to gather feedback and input if choosing between different alternatives.
The case study project was carried out in late summer of 2010. Firstly the relevant equipment
was acquired which consisted Garmin Edge 705 Bundle GPS bicycle computer and Algiz 7
tablet computer to map the paths. After preparing relevant basis data the mapping with bicycles
by bicycling club Velo Clubbers took place during to weeks in August 2010. The paths with
adequate length had to be adjusted into the area with the aim of using existent paths and
sparing the protected areasd6 values as much as p¢
mapped - 2 km path and 4 km path. After mapping a questionnaire was prepared and a ~40
local inhabitants took part of the survey carried out by local NGO T Laulasmaa Open Youth
Centre in September 2010.

423Cycl e route and flooded area in B:-zsva (Hun

B-zsva is a instmabuhty of BorsbdeAdea-Zs¢ mpl ®n i n Hegyk?2z regi
eastern Hungary (fANorthern HungBarzysov)a oonr itgh en abh d ryd e

di fferent wvillages, Kisb-zsva and Nagyb-zsva, but
parts of B-zsva have not reached each ot her; t he
has an area of approximately 16,39 km? The 2009 census shows there were 205 people and

103 occupied houses in B:-zsva. The av®eThalgeal housetl

government is directed by five elected representatives and a mayor. Tasks of policy
administration are managed by the office of distr
Approximately, 50% of the population is the working-age, 25% of the population is over 60
years, younger decisively are in the school-age and secondary school-age. Nursery school and

el ementary school are in F¢gz®rkoml-s and P8l h§za
nei ghbor hood, for exampl e, i n Kov 8iothdngiddla of the in P8
Zempl ®n Mountains, B-zsva is bordered by forest a

in the agriculture and forestry, and many of them are officially hunters. Complementary activity
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is collecting of fungi, and recent time is village tourism. Useability mineral raw material is the

perlite. The only one perlite mine in Hungary is at the border-l i ne of B-zsva, i n Ki
been operated since 1958. In the village there is electricity, gas, water and the disposal of

sewage.l n B:-zsva, there is a positive process preseil
there. More and more people buy houses there as a summer-house.

This year was an especially difficult year for
problemsinmorevil ages and towns in Hungary and in B:-zsva

and bridges were collapsed, the product of land rotted off. Not only in the life of the local people
caused the flood problems, but in the building of the cycling route, too. The roadbed was taken
away by water, so excavations had to be started to rebuilt.

Two different tasks were carried out. The first one was the assessment of the area of flood.
B-zsva has been flooded this year becausmanof t he
income source of B-zsva is tourism, assessment
importance not only in terms of natural reserve, but economic, too. The aims were to map the
places, where its floods, the position of structures, assessment of endangered natural resources
and natural values are important in order to be able to forecast the effect of future floods.

The second one was the mapping of the cycle route and its environment. Cycling is very
important in terms of ecotourism. The socio-economic project was to know the implementation
of building of the cycle route. Importance of structure a cycling road is unquestionable in terms
of ecotourism. The problem is a rubbish-heap located near the cycling road. Clarification of
property rights makes the progress more difficult. Task: mapping the bureaucratic labyrinth of
Hungary with an aim of achieving its goals.

The case study started in September 2009. A preliminary survey was made, when the task of
mapping and the subject of the socio-economic project were talked over. Local people were
given information on TESS and on its aims. A measurement was made with three different GPS
tools (Garmin Geko 301 (Navigation GPS); THALES Mobile Mapper CE (Developed for field
work i GIS- GPS); Garmin Nuvi 770 (car navigation GPS)) in October 2009. The aim of the
measurement was to test the accuracy and applicability under foliage of these GPS tools.
Evaluation of the GPS test and development of the whole case study were carried out in winter.
The work was continued with more consultations in June and July 2010. The necessary
changes were talked over on these consultations. Testing of the GPS was continued in July
2010 and filling in the questionnaire was started then. Filling in the questionnaire was achieved
in more periods.

4.2.4 Zator (Poland)

The Carp Valley region and its part - the Zator District is characterized by very high values of
nature and local economy based on using natural resources. Fishponds and post-gravel gravel
water bodies cover over 22 % of the Zator District territory and aquaculture remains the major
sector of the study area economy for hundreds of years. The natural values linked to fishponds
and water bodies within the region are the major component to a local sustainable development
strategy. Therefore, the Polish part of TESS team intended to demonstrate the importance of
access information on the livelihood level to sustainable management of natural resources, in a
way which benefits both nature and people.
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In practical terms the case study intended to demonstrate potential for setting up voluntary
system of mapping environment and biodiversity with a use of modern GPS techniques, as well
as to develop a socio-economic project proposal related to better and sustainable use of natural
resources based on fishponds, as bird watching, angling (fishing), recreational tourism and
extensive aquaculture (perhaps organic one) allowing for protection of biodiversity on one hand
and economic survival of fishpond production on the other one. This co-existence is the
indispensable condition for both long-terms survival of natural values and fishponds and
livelihood of various professions linked.

The sustainable use of these resources is complicated by some conflicts between interests of
stakeholders, including nature conservations substantially strengthened by establishing Natura
2000 areas over significant part of all water bodies in the Zator District. Bird watchers and other
nature conservation groups are mostly interested in maintaining and where necessary improving
ecological status of areas concerned. However, other members of the local community look
after their livelihoods that provide their income through the use of wild resources.

The conflicts of interest between the ownership, protection and the use of wild resources result
from two reasons at least. The first is lack of understanding of what Natura 2000 is and what it
does allow for in terms of various land uses. This leads directly to absence of development
concept which would result in partnership and co-existence of nature conservation and
economic use, ensuring both financial and biodiversity results.

The second reason is lack of proper and transparent information on nature resources, their
spatial distribution and business opportunities could be based on these resources. This call
directly for developing habitat and species maps which would enable to develop proposal
aiming at economic revitalization fishponds, same time providing active protection measures for
their biodiversity. Further on, while ensuring implementation of Natura 2000 perceptions, the
plan is to look at the multifunctionality of the fishpond complex as a way of diversification of
incomes of people living in that area.

The case study was to address above problems, designing a project proposal to promote
development of pro-biodiversity businesses based on compromises in resource management
among all the stakeholders, and creating this way the conditions to improve management of
nature resources of fishponds and local livelihoods.

Achieving this goal requires mapping of information on the spatial distribution of biodiversity,
existing and potential risks and threats. Therefore, the two projects planned in the framework of
the case study 7 the development of socio-economic project was closely linked and integrated
with mapping project. The latest, apart testing possibilities of setting up volunteers based
mapping systems, provides also necessary information on vegetation overgrowth on fishponds
of Przyreb complex, which otherwise would not be available.

The work on the case study area began in 2009 while implementing the WP3. The core part of
the work was, however, implemented in 2010. The planning of work was, unfortunately, heavily
affected by three floods which were seriously limiting cooperation with local stakeholders,
including district authorities. The problems with the flood, which came about in beginning of
September last time, caused substantial delay in case study execution, in particular mapping.
Consequently mapping became the bottle neck to the development of socio-economic project.
To ensure effective implementation of the case study 7 work months were allocated to cover all
costs labor input.

37



4.2.5 Iberian lynx (Lynx pardinus) conservation in Holm oak montados in
Southeastern Alentejo (Portugal)

The project area comprises the territory of the Portuguese municipality of Barrancos, located in
SE Portugal. The municipality is economically depressed but includes high value natural areas.
The municipality of Barrancos, the central government environment administration and the more
decisive stakeholders in the region are aware that conserving and increasing natural value is a
key question for the future of this community. Th e r e gi cetdhamic quationocan be
described as follows: Since the beginning of the last decade of the XXth century there was a
considerable decline of the traditional systems of agriculture based on labor, that were not
replaced by globally more productive systems. This was associated to a decline in population,
product and increased unemployment. During this period cereal production diminished to
irrelevant levels and, at the same time, cattle and iberian pig production raised. The high quality,
origin certified ham and other pig products are produced in Barrancos, but agriculture based on
animal production and the ham industry is not enough to generate sufficient jobs to the local
population.

Information about species and habitat is essential to biodiversity management and the need of
this information is a potential generator of jobs to local people. In the project area, information
about wild-rabbit population, mammal carnivores population or health condition of evergreen
oak stands are good and practical examples among many possible others. Particularly
important is the information about wild-rabbit population, because of the species importance in
Iberian-lynx conservation program. A regular monitoring program of wild-rabbit population is an
important component of a comprehensive monitoring program in the project area already active,
however with little participation of local people.

However, local people seem to only partially consider the idea that activities related with
conservation can be relevant to income and employment. (CIS, 2010) reports that only 10% of
the landowners in the region agree that investments in conserving biodiversity can be
compensated by EU payments, 60% consider that conservation regulations generate lower
Aproduction | evelsodo and ar e i csenmfoh regukattors ding
Afcontributes to ameliorate the state of nat
In the other hand, 70% of the respondents consider that Iberian-l ynx conser vati
tourism in the regiono, 80% considers that
of the regiond and 40% respond that the sp
more than 70% the personal involvement in Iberian-lynx conservation activities depends on
Acompensation in case of income | o0osso0o or fAa
If practical cases of biodiversity activities generating income and jobs, this local perception will
probably change. This is the case of Noudar project an agriculture, conservation and tourism
project that is generating tourism flow and employment and positively perceived by local people.
The essential idea of this socio-economic and mapping project was to evaluate whether local
people can incorporate work (paid or voluntary) in wild-rabbit monitoring and other regular
monitoring programs in the BarrancoEs regi
activity for locals. The project should also elaborate on the socio-economic framework of these
new activities.
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The specific objectives of the socio-economic project were:
a) To identify the socio-economic framework of the project region regarding the foreseeable
shift in the productive base oriented to activities linked with biodiversity conservation.
b) Identify the baseline situation of the actual local participation in biodiversity related
activities.
c) To identify the stakeholders and the possible evolution of biodiversity management
governance models.
d) To identify the new activities emerging in the region associated of biodiversity
management and their capacity to generate employment
The general aim of the mapping project was to evaluate the ability of local non-specialist and
untrained people to collect biological data. In the scope of the mapping project we also evaluate
and discuss the adequacy of the hardware and software equipment used in relation to its cost,
operational conditions and positioning errors.
The specific objectives of the mapping project were:
a) Compare trained professional with untrained non-professional observers in a concrete
wild-rabbit monitoring situation in the study area.
b) Map the results of the test.
c) Evaluate the adequacy of the equipment used in the test.
The preparation of the case study was initiated in April 2010, when the first contacts were
established with local population with the objective of presenting both project TESS and the
local case study and invite local people to participate. Field work went on until the end of
August, when the enquiries to helpers were finished. The time allocated by partner ERENA for
the completion of the case study was approximately of 4 man-months.

4.2.6 Sfantu Gheorghe commune (Romania)

Sfantu Gheorghe is a fishermen community, based mainly on fishing andromous migratory fish
stocks, Pontic shad (Alosa imaculata) and sturgeons as well as marine costal fishing for small
species as sprat, (Sprattus sprattus) and anchovy (Engraulis encrasicolus). Due to the collapse
of fish stocks in April 2006, Romania banned sturgeon catching for ten years and costal fishing
with giant trap nets was abandoned, this affecting the community livelihoods. The fishermen are
still fishing other fish species, but the ban on sturgeon and abandoning costal fishing have
affected their income. The alternative to this negative impact is their involvement in tourism by
providing tourists services like boat trips, guiding, accommodation or local cuisine and products.
The project intends to stimulate local community to promote the use of the other alternative
natural resources to improve community livelihoods. The goal of the project is to help local
people to identify the exploitable natural resources within their area and to develop local
products for visiting tourists or open market. This will require the collection of the information on
the main locations of the resources, species and habitats their abundance and on the risks of
exploitation. These data could also be used when designing tourist trails, avoiding a negative
impact on the valuable biodiversity resources. The data collected by the local people and
stakeholders will be further use in local planning and development, i.e. the development of a
community based tourism highlighting the local natural products and resources or in designing
tourist packages by the tour-operators.
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The objective of this project is to bring together local community, stakeholders with interests

within the region and experts with the aim of creating community-based socio-activity in the

Danube delta using the well known Sea-buckthorn (Hippophae rhamnoides) to provide the local

community with sustainable alternatives to sturgeon fishing and costal fishing.

Specific objectives are:

1. to enhance knowledge and understanding of the biology of the Sea-buckthorn (Hippophae
rhamnoides) to maximize the economic potential, respectively tourism potential of this
species

2. to build competence and improve practice of local products-based tourism in the Tulcea
region at the Lower Danube

3. to provide a model for the development of sustainable, environmental tourism in Romania
as an alternative to the well spread mass tourism.

For planning the project we involved the main local stakeholders and the local people in

identifying and evaluate their other exploitable biodiversity resources than fish. We also tried to

involve the stakeholders for the socio-economic aspects of the project (potential income and
market).

The time period of project simulation has extended for six months started from April 2010 and

ended to September 2010, with a total estimated time allocation of 300 person-hours for

stakeholders and local community representatives.

4.2.7 Firtina Valley, Rize (Turkey)

Main economic activity in the lower plains and hills of Firtina Valley is tea cultivation due to
available weather conditions (semi tropical rainy). It is a traditional agricultural activity being
carried out at the areas gained from clear cutting of the forest in the past. Cattle breeding is the
secondly important economic activity in the alpine zone, especially seasonal hay cutting.
Although tourism is gaining importance in the region each year, traditional income still has the
higher importance.

Although there is small scale agriculture, the main impact on natural resources is pollution in
freshwaters (especially rivers) due to pesticides used in tee and hay cultivation. The rivers of
Firtina basin are water supply for households and tourism sector, besides an important habitat
for endemic sea trout (Salmon trutta labrax). Local authorities, NGOs and universities give high
importance for the conservation of this species. However, not much attention is given for
prevention of pollution created from agriculture and waste disposal. In last few years,
governmental organizations and research institutes are making research on cultivation of sea
trout in local fishing farms which can be an alternative income for local people.

This study will focus on reducing of pollution created by agriculture through raising awareness
and developing of a system for monitoring of water pollution and habitat degradation.

4.2.8 Eqgirdir lake, Isparta (Turkey)

Lake ejirdir provides | sparta and EjJirdir
agriculture, especially apple, is a common practice around the lake. With around 500.000 tons
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per year, 20 % of the apple production of Turkey (which equals to 1% of the worldwide apple
production) is done in the Ejirdir Lake Basin.
Apple production is the most significant source of income in the region. The downside of this

production, on the other hand, is the pollution caused by it. It has been recorded that the
indicators showing the deterioration of the water
agricultural pollution has been increasing in humber and intensity. Besides the increase in

biomass (pointing to euthrophication), disruption of sight, decrease in the amount of plankton

and fish, various scientific research has shown that there has also been an increase in
concentration of polluters like pesticides and heavy metals.

In recent years, it is easy to observe the trend towards projects aiming at decreasing agricultural

pollution while maintaining and improving the quantity of production. Transforming the irrigation

systems from surface irrigation to drip irrigation,emp | oy ment of oOearly alert s
against pests are some of these projects.

4.2.9 Biodiversity and ecosystem services in the Frome Catchment (UK)

The case study project carried out had a strong socio-economic focus and involved the mapping
and public perception of the values derived from ecosystem services in the Frome River basin,
Dorset, UK. The key objective of this project was to examine the linkages between human well-
being and the benefits derived from ecosystem services as perceived by the local community
and other stakeholders. Participatory rural appraisal (PRA) techniques were used to elicit the
relative importance of the benefits identified to the different societal sectors and to develop
suitable indices to measure recreation and aesthetic value of landscapes from the community
perspective. The study involved assessment of the provision of selected ecosystem services as
identified by 1l ocal stakehol der s, a stakehol der s
engage the wider community. Outputs include an assessment of the spatial variation in
provision of ecosystem services and their associated values, both under the current situation
(6business as wuswual 6, BAU) , and under a scenari o
ecological restoration at the landscape scale.
More specifically the objectives were to:
1 Provide a measure of the value of the environment to local people, and how this varies
across the landscape.
2 ldentify synergies and trade-offs between different ecosystem services, and between
ecosystem services and biodiversity.
3 lllustrate the impacts of potential land-use decisions on biodiversity and benefits derived
from ecosystem services.

The return from Arne Parish to the WP3 enquiry on information requirements at local level
recorded fADeer damage: crops, gardens, road accid
highest concern but with highest frequency of attention required by the local council. Deer
numbers have increased greatly in the area in recent years, with large herds of introduced sika
(Cervus nippon) finding refuge on protected heathland and then foraging in nearby fields and
gardens, which often involves crossing roads. Control measures by local volunteers operate in
some parts of the parish, but elsewhere there is frequent poaching. Conflicts about deer
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damage and management are exacerbated due to lack of knowledge of exactly where deer are
and where they are causing damage. The mapping project therefore aimed to establish if local
people can map deer and deer-damage hotspots in a way that helps deer managers, and also
to map habitats widely in ways that could be used to model deer populations in the future. After
detailed planning in June-July 2010, field work was conducted primarily during August and early
September 2010. Extensive further data were provided during a survey, during early
September, of all voting parish members for a revision of the Parish Plan.
The project involved mapping native roe deer (Capreolus capreolus) as well as introduced sika
deer and their habitats. The area mapped was primarily the western 4.6 km? of the 29.6 km?
total in Arne Parish, including the two main settlement areas of Stoborough and Ridge that
contain more than 90% of the population. In the study, there was cooperation of farmers,
foresters, reserve managers, hunters and the local community in general.
Key objectives were for
(i) local people to map where they see deer (in their usual daily activities (strolling, driving,
dog walking, riding, in the garden);
(i) a skilled deer counter to assess where deer are;
(iii) local people to map the local habitats and where they go in their usual routines (i.e. the
transect area they cover, to compare to where they see deer).

4.2.10. Mapping of the European Brown Hare (FACE)

FACE was given the task to report on a mapping project carried out by local hunters within
Germany and how it integrates into the national level. The aim of the mapping project is to
demonstrate which type of information is being generated at local level by a resource
beneficiary group, and how this information can meet central policy requirements at local to
national level.

The local mapping project was carried out in the German Bundesland of Lower Saxony
(Niedersachsen), in the municipality of Gehrden, within the borders a village called Leveste. The
subject of the mapping was the assessment of the local European brown hare (Lepus
europaeus) population on a hunting area of 792,8 ha. The mapping is carried out by local
hunters and hunting the hunting area manager.

The monitoring of the brown hare is part of a wider programme within Lower Saxony
(Wildtiererfassung in Niedersachsen - WTE), which was previously initiated by the hunters
collective of Lower Saxony already in 1991 and is scientifically accompanied by the Institute for
Wildliferesearch (I nst i t ut f ¢r -WNHo)Itis fendefl thnoug e imcomes by hunting
rights, allocated by the Bundesland of Lower Saxony, Ministry for Agriculture.

The aim of the monitoring is to evaluate estimations made by hunting area managers through

out all of Lower Saxony in a standardised way, and in long term to evaluate the trends of hare
populations.

The local mapping project feeds then through the WTE into a German nation-wide monitoring
programme, called the Wildtier-l nf or mat i onssystem deWILD).WihDsa Deut s
programme which collects data on the sightings, frequency and populations of wild animals. It is
initiated by the Deutscher Jagdschutz-Verband (DJV - German Hunting Association) and it s
regional hunting associations, and, since 2001 has been a permanent part of the ecological

(@}

42



environment study. The most important goal is to develop strategies for conservation and
sustainable use of wild animals.

The local mapping project in Leveste was carried out in 24" February - 5™ April 2010. The whole
process took about 20 hours (preparation, mapping of the area, hare counting and evaluation)

4.3 Local case studies summary i Conclusions

A

From the case studies reports it is evident that loc a | residentsd motivations
the socio-economic and mapping project vary from desire to acquire new skills and knowledge
to love for their community and interest in nature-related issues. Also, it is a common desire for
locals across case studies to have more data regarding biodiversity (species etc.) as well as
information on possible economic benefits from protecting their natural resources. More robust,
continually updated and easily and freely accessed databases would be very welcomed,
especially if they are capable of providing data for the very local level; it must be noted that the
case studies i mpl ementation teams recorded a ge
willingness to participate voluntarily in such projects.

Across all case studies, local people appeared to be in position to provide a) data regarding
mostly previous mapping and other relevant projects, if any, b) some data on species/habitats
and c¢) on main occupations and economic activities (i.e. ecotourism activities, farming etc.).

On the other hand, local participants encountered problems during the socioeconomic project
planning. Main reasons for this were lack of IT education and training, mistrust between the
locals as well as towards authorities, lack of necessary data, complicated decision making
processes and the fact that local people are not fully aware of the opportunities for activities
related to biodiversity.

A very strong proportion of the local residents across case studies have a rather positive and
pragmatic attitude towards biodiversity, as indicated by their perceptions of benefits and costs
from biodiversity and their responses to the statement that conservation should be engage all
interests and not be based purely on protection. Their engagement in particular activities
(feeding birds and/or other wildlife, collecting wild snails, fungi, fruits, flowers or other plant
materials, doing outdoor pursuits, going horse-riding, making excursions to watch wildlife,
fishing and hunting) was minimally affected across case studies either by their educational level
or response to the statement.

Estimates of participation in the activities at LAU1 and LAU2 in the case studies generally
underestimated the actual participation of individuals quite strongly. This indicates a
considerable lack of information among governance officials about the interests of the local
population they represent.

Bearing all of the above in mind, knowledge and data shared by local residents could be
integrated from the regional and local level into environmental decision making and support
sound elaboration of EIAs and SEAs, as long as local needs in accessible information are met.

4.4 Systematic Pan-European Survey

The following sections of this report describe the methodology applied in the WP5 Pan-
European survey. It then compares the relative abundance of informal decisions made by local
managers to the formal environmental assessments, and shows the information sources
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currently used by government authorities and other stakeholders for these decisions. Finally, it
describes indicators derived from the governance processes that are being taken forward to be
combined, with data from GEMCONBIO and indicators on environmental impact (e.g. the
Streamlined European Biodiversity Indicators), for the matrix production and combined analysis
that will be a product of Deliverable 6.1.

4.4.1 Survey Methodology

31 Country Coordinators, from the 27 EU states plus Norway, Switzerland, Turkey and Ukraine,
were recruited to act as focal points for the surveys in their countries. They were drawn from
TESS partners in Belgium, Estonia, Hungary, Greece, Poland, Portugal, Romania, Turkey and
the United Kingdom for the countries concerned, while for the remaining countries members or
associates of ESUSG kindly agreed to act as Co-ordinators. They worked under the direction of
the central team based in the UK who are the authors of this report. lliness and other personal
factors affecting Co-ordinators meant that eventually usable returns were received from 24 EU
and 3 non-EU countries. Due to the short time period within which the survey was carried out it
was not feasible to find replacement Co-ordinators.

4.4.2 Survey levels and types of question

The survey was based on 3 questionnaires, (i) for National Level governments (Appendix 1); (ii)
for government at the lowest administrative level (LAU2, Appendix 2); and (iii) for the individual
managers of land and species (Appendix 3). In each case, Country Coordinators were required
to approach appropriate officers or other individuals and ask them to provide the information for
the questionnaires.

At national level, questions were on decision-making for Strategic Environment Assessment
(SEA) and Environmental Impact Assessment (EIA) which are conducted to conform with the
rel evant EU Directives or parall el |l egi sl ation, [
NBSAPGS) which are carried out to ful fil obligat
Biological Diversity, allocation of resources from the budget of the EC Common Agricultural
Policy (CAP) and other decisions made for Land Use Planning (LUP) that operates within a
legislative framework set by government at national level. The questions concerned the
department responsible for the decisions of each type, the tier of government at which
assessments were made and decisions taken, the guidance provided for administrators and the
sources of other information used in decision-making, the data collected in the process of
decision-making and the roles of parties involved in this and any monitoring of decision
outcomes, and the reporting on numbers and outcomes of decisions.

At local level, questions concerned responsibilities for SEA, EIA, Land Use Planning and any
other decisions being made by local authorities; these responsibilities were for protection,
management or restoration of biodiversity and ecosystem services on land managed by the
authority or others in the administrative areas. Details were required on numbers of decisions
and on areas of land affected and on priorities for environment, economics and other social
factors when making decisions. Data were also requested on administered population and area,
and proportions of land cultivated for farming or forestry. Other questions concerned the extent
of consultation about decision-making with higher government, non-government organisations
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and individual managers of land and species. There were also questions on costs and benefits
of wild species as perceived by local people, and on benefits for biodiversity from activities that
involved use of land and species, in order to provide indicators of attitudes to natural biodiversity
and those using these wild resources. Local authorities were also asked about categories of
ecosystem services on which they required information, whether it was available and if so from
what sources and in what format.

Individual stakeholders managing land and species were asked about numbers of decisions and
areas concerned. Questions to the farmers, foresters, and managers of fisheries, hunting areas
and nature reserves also concerned the types of environmental issue that they needed to
address most frequently.

Most of the questions used in the survey had been piloted in the original 10 partner countries
(also including Slovenia at that time), as reported in D3.3 of TESS. This permitted a reduction in
the number of final questions, by elimination of those that were too hard to answer usefully or
that gave answers that were too invariable to be useful in comparative analyses. It also enabled
a refining of the questions to minimise scope for ambiguous answers. However not all difficulties
were avoided and with hindsight it would have been desirable to complete each questionnaire in
full in one country before they were finalised.

The questionnaires were applied by Country Coordinators in slightly different ways at the
different levels, with some variation between countries. Country Coordinators typically used
personal knowledge to identify individuals responsible for the different decision areas at national
level (SEA, EIA, BAP/NBSAP, CAP, LUP) and then approached these individuals by e-mail,
telephone phone or in person for help completing the appropriate sections; a few coordinators
were able to complete the forms mostly from personal knowledge. Due to the way in which
government departments and agencies operate there were few if any cases where one focal
point within government was aware of all the responsible officials of interest to the survey.

The questionnaires for local administrations were translated by Co-ordinators into national
languages to ensure full understanding of the questions. Although questions had been reduced
at both national and local level, reduction was maximised at local level to aid their completion
with minimal explanation (and hence scope for unwitting bias) required from the Country
Coordinators. Local questionnaires were provided to administrations for review, accompanied
by a standard introductory letter, either by e-mail or post. They were then completed remotely,
by telephone or in a very few cases by personal visit.

4.4.3 Sampling Issues

The variation in cultural history and governance processes across Europe provides a rich field
for analysis of associations between social institutions and impacts on the environment.
However, robust analyses need statistically representative information and finding a basis for
this presented a serious intellectual challenge.

In most of the countries surveyed environmental policy is administered at national level. In these
cases at national level, only one ministry or agency was needed to answer specific questions.
This was not the case where environmental policy is strongly devolved (e.g. Germany, Spain,
UK) where representative but not necessarily comprehensive answers were given.

For the local surveys it was decided at the outset that in each country the aim would be to

obtain five completed questionnaires, irrespecti:
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lowest level of public administration involving elections, while ensuring that these
administrations came from different regions. This would produce c.150 responses to each
guestion, widely spread across Europe and the individual countries. Although TESS, as a
decision support system, is relevant to all areas it was considered desirable to target rural areas
in order to address the various land management activities mentioned above. Finally these
areas would need to have a minimum population size in order for there to be a reasonable
prospect of representative activities and attitudes. For example an area consisting wholly of
mountain peaks could have almost no resident population and host only a ski facility: this would
not be fruitful for the TESS survey.

Although it would have been easier for Country Co-ordinators to make their own selection of
administrations on a representative basis, it was decided that to avoid bias and secure statistical
rigour lists of the lowest level administrations in each country should be sampled with a
stratified, randomised approach. The starting point for this exercise was the classification of

regional and |l ocal authorities in Europe mai

service. In this classification the most recent terminology for the lowest level is LAU2, with LAU1
being the tier above. The most common t er mi
though historically they have been known as communes, gemeinde or parishes and have their
origins in the medieval period. Lists of LAU2s were obtained from the Eurostat web site (NUTS
2009) arranged in geographically separated regions for each country and 5 regional lists were
selected to give stratification based on landscape and/or culture in nationally recognised
regions. For each selected region, a list of 5 LAU2s was produced by random sampling, using
the first five that had a population of at least 200 (to achieve a representative administration)
and a population density of <150 inhabitants per square kilometre (defined as rural in ESPON
2009, which makes clear that there is no standard definition of rurality for EU policy or statistical
purposes). Because Eurostats felt unable to release density information, due to the basis on
which it been obtained, it had to be gathered, at considerable cost in project time, by searching
Wikipedia and national web-sites for the population and area information (Table 4.1). Another
problem was that not all LAU2 units corresponded with administrative units with some form of
governance. Some were merely electoral wards within larger authorities.

Table 4.1. Difficulties overcome in the LAU2 sampling

Lists for all countries not available from Eurostat
U http://ec.eunpa.eu/eurostat/ramon/nuts/lau_en.html
U Missing: Turkey, Switzerland
U Solution: Wikipedia most upo-date list

c:

c:

Area and/or population of LAU2 not available from Eurostat
U Solution: Wikipedia (some other online sources)

U Area and/or population of LAU2 not avable from Wikipedia
U In particular: Malta, Turkey, UK
U Solution:Country Coordinator procured data from countries national
statistics office

U Restructuring of LAU2 and other administration levels
U In particular: Denmark
U Solution: New list published on Wigedia
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Country Coordinators were instructed to ask for participation from the first LAU2 on each list. If
that administration was unwilling, the next on the list was approached. If there was no willing
partner amongst t he fsamplng waa nstd ton gek Additbrdak randome
LAU206s. There were substanti al differences in ref
the time of the report, with some follow up still necessary where survey fatigue continues to be
an issue. Another problem arose for a small number of countries (e.g. Czech Republic,
Germany) where LAU2s were not involved in EIA, SEA or LUP processes at all. In these cases
the Country Coordinators also interviewed the LAULl administration one level above the
randomly selected LAUZ2 in order to obtain information specific to these topics.

Although it was possible to sample consistently in areas with population densities below
150/km?, apart from the very high density communities on Malta and Greek islands (Figure 4.1),
there was a huge range of population size among the LAU2 administrations in different
countries, ranging from around 10 to 67,000 (Figure 4.2). Generally, there seems to have been
a tendency to abolish very small authorities or to encourage them to combine with neighbouring
authorities for the delivery of services and professional support. As the small administrations are
closest to people, there is a very real tension between democracy and efficiency, the
consequences of which are far from clear.
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Figure 4.1 The range of human population densities in surveyed local administrations (LAU2).
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Figure 4.2 The range of population in local administrations (LAU2s) surveyed

Sampling of individual managers of land and species depended on recommendation by the
administration of one of the LAU2s. This was likely to bias the sample in favour of the more
knowledgeable and responsible individual stakeholders, but should not have greatly affected the
number of annual decisions per area of land managed. Analysis of decision intensity was based
also on number of managers estimated for each LAU2, using the average area of each
management unit and the area of land estimated from the proportion in each LAU, of farmland
for farmers, forest for forest managers and both these plus semi-natural habitat for hunters. It
was assumed that an average LAU2 would not contain more than one fishing management area
or nature reserve. These analyses used only countries with responses from both administrations
and individual managers.

4.4.4 Analytic Framework

The derivation of indicators for the analysis matrix in Task 6.1 was based on the analytic
framework (Figure 4.3) developed in the FP6 project on Governance and Ecosystem
Management for Conservation of Biodiversity (Manos & Papathanasiou 2008).
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